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NMpepgucnoBue

B Mauuu ouenb nonyJisipHbl JejeHIbl Ga-Jol. VIX cuiibHbI JTaKpUIHBIN BKYC OT-
JIMYHO CKpAIliUBaeT HAITy CHIPYIO M YacTO XOJOAHYI0 moroay. OpiHaKo Hac, AaTyaH,
sezentpl Ga-Jol puBIIeKaoT ee u MyApbIMU UM OCTPOYMHBIMU BHICKA3bIBAHUSAMH,
Halle4aTaHHBIMU Ha KPBIIIKE KasK10i1 KopoOku. CeroiHst yTpoM s KyIINJI JiBe KOPOOKU
JIEJIEHTIOB 1 OOHAPYIKIJI Ha HUX CTAPYIo AATCKYIO TTOTOBOPKY:

Arlighed i sma ting er ikke nogen lille ting.

«YecTHOCTh B MEJIOYaX — BOBCE HE MEJIOUb». DTO OBLIO XOPOIIMM MpeI3HaMEHO-
BaHWEM, KOTOPOE TOJHOCTHIO COOTBETCTBOBAJIO TOMY, O UeM ST COOMPAJICS HATIMCATH
B npeaucaoBun. Mestoun BasKHbBI. ITa KHUTA MOCBAIIEHA BelllaM MTPOCTBIM, HO BOBCE
HE MQJIO3HAYUTEIBHBIM.

bor ckpeiBaetcs B Mesrouax, ckasan apxutektop Jltoasur Muc Ban fep Poa. Jta rurarta
HAIIOMUHAET 0 HeJaBHKX JiebaTax O POJIi apXUTEKTYPbl B pazpaboTKe MPOTrPaMMHOIO
obecriedenns 1 0CoOEHHO B MUpe THOKUX MeTo0/10ruil. Mbl ¢ Bobom Bpems ot Bpe-
MEHH YBJIEYEHHO BCTyIaeM B 3ToT auajor. /la, Muc Ban gep Pos nposiBisii BHUMa-
HUe U K yI0OCTBY, U K HEIOJBJIACTHBIM BPEMEHU CTPOUTENbHBIM (POPMaM, JIEHKALIM
B OCHOBe BeJUKOU apxutekTypbl. C APYroil CTOPOHBI, OH TaKKe JUYHO BbIOMpPAI
KKIyTO IBEPHYTO PYUKY [IJIST KaXKI0TO CIIPOEKTHPOBaHHOTO UM foMa. [louemy? /la
MTOTOMY, UYTO MEJIOYH BasKHBIL.

B nammx ¢ Bo6om HenpecranHbix «iebaTax» 0 TDD BISICHUIOCH, YTO MbI COTJIACHBI
C TeM, 4TO apXUTEKTypa UrPaeT BasKHYIO POJIb IIPU paspaboTKe, XOTs Mbl II0-Pa3HOMY
CMOTPUM Ha TO, KAKOW CMBICJ BKJIAJBIBAETCS B 3TO yTBepXKAcHUE. Bipouem, aTn
pasHOIJACUs OTHOCUTENBHO HECYNIECTBEHHBI, TaK KaK MbI CUMTAaEM caMO COOOM
PasyMerolmMcs, YTO OTBETCTBEHHBIE TPO(ECCUOHANBI BBIIEISIOT HEKOMOopoe BPeMs
Ha oOAyMbIBaHME U IJIaHUPOBaHUe poekTa. [losgBusinecs B konie 1990-x KoH-
LEMNIUY TTPOEKTUPOBAHUS, 3ABUCSIIETO MOJIbKO OT TECTOB M KOJIa, IABHO PO, Tem
He MeHee BHUMaHUe K MeJIoYaM aBJisieTcs ele 6ojee BaKHbIM aCIeKTOM POodeccruo-
HaJIM3Ma, YeM JIioOble IpaH/Mo3HbIe IJIaHbl. Bo-1epBbiX, Oiarogaps ImpakTUKe B Me-
JIouax mMpohecCHOHAMBI TPHOOPETAIOT KBATU(DUKAIINIO U Py TAIIAIO JIJIsT CEPbE3HBIX
IPOEKTOB. Bo-BTOPBIX, Jaske MeJbyaiiliiee IposaB/ieHe HeOPeKHOCTH IIPU CTPOUTE b
CTBe — JIBEPb, KOTOPasi HETIJIOTHO 3aKPBIBAETCS, UM KPUBO TIOJIOKEHHAS TIJINTKA Ha
MOJTY, WJIH JIazKe 3aXJTaMJIEHHBIN CTOJI — MOJHOCTBHIO PACCENBAET OYaPOBAHUE BCETO
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coopyskeHust. YToObl 9TOr0 He IPOUCXOANIIO ¢ BAIIUMK [IPOrPAMMaMI, KO JOJIKEH
ObITb YUCTBIM.

Bripouem, apxuTeKTypa — BCETO JIUIIh OHA 13 MeTahop /s pazpaboTKU TPOTPaMM-
HBIX MPOAYKTOB. OHA JIydliie BCETO MOAXOMUT JIJIsl IPOEKTOB, B KOTOPBIX TPOAYKT
«BO3BOJUTCS» B TOM K€ CMBICTE, B KAKOM apXUTEKTOP BO3BOIUT CTpoeHUE. B armoxy
Scrum u ruGKUX METONOJOIMH OCHOBHOE BHUMAHUE YIEAAETCs ObICTPOMY BBIBOJLY
MPOAYKTa Ha PIHOK. DabpUKK, MPOU3BO/AIIIE TIPOTPAMMHBIE TIPOLYKTHI, JI0JKHBI Pa-
GoTaTh Ha MaKCUMaJIbHOU cKopocTi. OnHAKO STUME «(habpUKaMu» SIBJSIOTCS KIUBbIE
JIOJIM: MBIC/ISIIINE, YyBCTBYIOIINE IIPOrPAMMUCTBI, paboTaoIIue Hall MOKeIaHIIMU
110JIb30BaTeJIEN UJIM UCTOPHUEN TTPOAYKTA JIJIs CO3/IaHMsI HOBBIX IPOIYKTOB. MeTadopa
MTPOM3BO/ICTBA ceiuac Kak HUKOT/Ia CHJIbHA B UX MUPOBO33peHusiX. CKaxkeM, METO/I0-
JIOTUA Scrum BO MHOI'OM B/IOXHOBJIEHA ITPON3BO/ICTBEHHBIMU aCIIEKTaMU AITOHCKOTO
aBTOCTPOEHUS C €T0 KOHBeepamH.

Ho maxe B aBTOCTPOEHUU OCHOBHast 4acTh paGOThI CBsI3aHA HE € IPOU3BOACTBOM,
a C COIPOBOJK/ECHUEM MTPOYKTOB — HMJIM €r0 OTCYTCTBUEM. B rnporpamMmmMupoBaHnu
80% u Gostee TOTO, UTO MBI JIeJIaeM, TOKE U3SITHO HA3hIBAETCS «COMPOBOKICHUEM > .
Ha camom sesie peun uzer o mounnke. Harma pabora 6imiske k paboTe OMAIHIX Ma-
CTEPOB B CTPOUTEJBHOM OTPACIIH U aBTOMEXaHUKOB B 00JIaCTH aBTOCTpOeHus1. UTo
STIOHCKAs TEOPUST YIIPABJIEHUSI TOBOPUT TI0 3TOMY TIOBOJTY ?

B 1951 roay B SIMOHCKOH TPOMBIIIJIEHHOCTH MOSIBUJIACH METOIOJIOTHSI TIOBDITIIEHST
kadecTBa, HasbiBasinasgcsa TPM (Total Productive Maintenance). Ona Gblaa opreH-
TUPOBaHa TPEsKe BCETO Ha COTPOBOJKIEHME, a He Ha TTpon3BoAcTBO. JlokTpura TPM
GasupoBajach Ha TaK Ha3hbIBAeMbIX «IIPUHIUIAX 5S». B cylmHoCTH, IPUHIMIIBL 5S
[peACcTaBIsgiorT coO0i Habop KUTEeHCKUX paBu. KeTati roBopst, OHU TaksKe 3aJ10-
JKEHbI B OCHOBY MeTO/10JIoTHHU Lean — /pyroro MOHOTO TeUeHUs Ha 3aI1a[HOH CIleHe,
Habupaoiero 000poTh U B IIPOrpaMMHBIX KpyTaX. Kak ykassiBaer [Jsamomka Bo6
B CBOEM BBEIECHUI, XOPOIIIast MPaKTHKa TPOrPaMMUPOBAHUsT TPEOYET TaKUX KauecTs,
KaK COCPeJOTOYEHHOCTb, IIPUCYTCTBUE AyXa U MbliieHne. IIpobiieMsbl He Beerna pe-
HIAIOTCS IPOCTHIM AEHCTBUEM, MAKCUMAJIbHOI 3arpy3K0il 000PyL0BaHUSI It [IPOK3-
BOJICTBA B oNTHMaIbHOM Temite. Duocodust 5S cOCTOUT U3 CIIEAYIONTINX KOHITEIITII:

O Caiipu, nnn opranusaryst. AGCOTIOTHO HEOOXOIMMO 3HAT, T7I€ YTO HAXOMUTCSI —
U B 3TOM TIOMOTAIOT TAKUE METOJIbI, KAK TPAMOTHBIH BEIGOP MMeH. /lymaere, BBIGOD
nMeH nzeHTudrKaTopoB HeBaskeH? [lounTaiite ciemyronime TaaBbl.

O Coutmon, niau akkyparaocts. Ctapast aMepuKaHCKast TIOTOBOPKA TJIACKT: BCEMY
CBOE MeCTO, M BCE OKa3bIBaeTCs Ha ¢cBouX MecTaX. DparMeHT Koja J0JKeH Ha-
XOJIUTBLCS TaM, TJ[€ YUTATeNb KOJA 0KUIAET €ro HaliTh, — a eCJIM OH HAXOJUTCS
rJie-TO B APYIOM MecTe, repepaboTaiite CBOM KO M PasMECTUTE €ro TaM, TIe eMy
IIOJIOKEHO ObITh.

O Csiico, nnu unctka. Paboyee MeCTo JOKHO GBITH CBOOGOAHO OT BUCSIIUX IIPOBOIOB,
Ipsiau, Mycopa 1 xjaMa. UTo B 9TOil KHUTe TOBOPSIT aBTOPBI 0 3arPOMOSKICHUH KOJIa
KOMMEHTaPHAMU U 3aKOMMEHTUPOBAHHBIMU CTPOKaMu Koaa? OHU COBETYIOT OT
HUX N30aBUTHCSL.
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O Catikayy, My CTaHAAPTU3AINS: TPYIINA JOCTUTAET COTIIACHUS MO TIOBOJY TOTO, KaK
HO/JIEPKUBATH YUCTOTY Ha pabouem mecte. UTo B 3TOI KHUTE CKA3aHO O HAINIUT
eIMHOTO CTUJIST KOAUPOBaHust 1 Habopa mpasua B rpymmax? OTkyzna 6epyTest aTu
cranyiaptol? [Ipounraiite — y3naere.

O Crouyxs, nm guctuiuinia. [IporpaMMucT JoJKeH ObITh JOCTATOYHO AMCIUILIMHN-
POBaHHbBIM, YTOOBI CJIE0BATD IIPABUJIAM, OH JOJIKEH 4aCTO PA3MbIILIATH O CBOEH
pabore 1 OBbITH TOTOBBIM K U3MEHEHMSIM.

Eciiu BBl He nosKajeere yCUaui — ja, ycusuiil — 4To0bl IPOYMTATh U IIPUMEHATD
3Ty KHUTY, Bbl HAYUYUTECh TOHUMATh TIOCJTEHUH MyHKT. Mbl HAKOHEI[-TO TIO/IOTIIN
K KOPHSIM OTBETCTBEHHOTO MPohecCcuoHan3Ma B podeccuu, KoTopast J0JKHA TTPU-
CTaJIbHO WHTEPECOBATHCS KU3HEHHBIM ITUKJIOM TTPOAYKTA. B X07e compoBoKAeHN
apToMOOUJIel ¥ IPyruxX MaluH 110 npasuaam TPM, aBapuiinbiii peMoHT (aHajor
[IPOSIBJICHUS OIINOOK) ABJIETCS UCKII0YeHneM. BMeCTO 9TOro Mbl €5Ke[HEBHO OCMa-
TPUBAEM MalIMHbI ¥ 3aMeHsIeM U3HAITUBAIOITHECS YaCTH /IO TOTO, KAK OHU CJIOMAIOTCS,
WJIM BBIMIOJIHSEM aHaJIOTU 3HaAMeHUTON «cMmeHbl Macya kaxable 10 000 Muib» s
[peoTBpalleHus u3Hoca. besxkanocTno nepepadarbiBaiite CBOM KOJI. A ele MOKHO
c/leJIaTh CIIEAYIOMIMIA 1ar, KOTOPBIN CYnTaICs HOBATOPCKUM B ABmkeHnn TPM Goiee
50 JieT Hazaj: CTPOUTH MAITMHBI, H3HAYAIBHO OPUEHTHPOBAHHbIE HA YI0OCTBO CO-
[IPOBOJKAEHNA. Balll Koz 10/KeH He TOJbKO paboTaTh, HO U XOPOIIo ynTaThes. Kak
nac yuut @pex Bpyke, kpyiHbie OJI0KK IIPOrPaMMHOIO KOJa CTOUT IIePEIChBaTh
«C HyJIsI» KasK/ble CeMb JIeT WJIM OKOJIO TOTo, YTo0ObI OHU He obpacTaau Mmxom. Ho Mo-
JKeT ObITh, BPEMEHHYIO0 KOHCTAaHTY Bpykca CTOUT BBIBECTH Ha YPOBEHb HEEJb, [HE
1 9aCcOB BMECTO TO/IOB. VIMEHHO Ha 3TOM yPOBHE )KUBYT MEJIOUN.

B Mesnouax kpoeTcs orpoMHas CHjia, HO TP 3TOM TaKOI IMTOIXO0/ K KU3HH BBITIISIIUT
CKPOMHO ¥ OCHOBATEJIbHO, KAK MBI CTEPEOTUITHO OKUIAEM OT JII0OOTO METO/IA C SITIOH-
cknMu KopHsAMU. OHAKO TaKO# B3IJISI HA JKU3HD HE SIBJISIETCS YUCTO BOCTOYHDIM;
B 3aIIa{HON HAPOIHOW MYIPOCTH MOKHO HAUTH HEMAJIO HACTABJIEHUI TAKOTO POJIA.
[Iurara, mpuBemenHas patee MPY OMMCAHUH TIPUHITUIIA CIUMOH, TPUHAIJIEKUT TIEPY
muHHCTpa 13 Oraiio, KOTOPbIil GYKBAIBHO PACCMATPUBAI aKKYPATHOCTH «KaK CPeJl-
CTBO OT 1I060TO 371a». Kaxk macuer caiico? Yucmoma sedem k Boycecmeennocmu. Kaxnm
OBbI KPaCUBBIM HU OBLI IOM, 3aXJTaMJIEHHBIN CTOJI TIOPTUT BCE BIIEYaTIeHHe. A 4TO TOBO-
psIT O crouyxa? Tom, kmo eepen 6 menouax, seper 6o ecem. CtpemiieHre K epepaboTke
KO/Ia, YKPETIeHne MO3UIUHN JIJIsT TOCTEAYIONNX «CEPhE3HBIX» PENIEHII — BMECTO
TOTO, YTOOBI OTKJIA/(BIBATH MIEPEPAOOTKY «Ha TOTOM» ? Panisas nmawka uepesxa 106um.
He omxnadvisaii na sasmpa mo, umo moxcno coeiams cezoous. (Dpasza «mocseHuii
OTBETCTBEHHBIIT MOMEHT» B METOMOJOTHH Lean mMesia MMEHHO TaKoi CMBICJ, ITOKA
He TIoTajia B PYKU KOHCYJIBTaHTOB 10 pazpaborke [10). Kak HacueT MecTa MaJibiX,
WHIMBUAYATbHBIX YCUIU B 001I1el KapTute? M3 manenviux sceayoeil suipacmaiom
Gonvuuue dybvl. urerpanus mpocToii mpohuaakTHuecKoi paboThl B OBCETHEBHYTO
KU3HB? A010uK0 Ha yicun, u doxmop ne nyarcen. Jlopoza roxcxa k 06edy. ucToiii Ko
yBaskaeT TIyGOKIEe KOPHU MYIPOCTH, JIEJKAIINE B OCHOBE HATIEH KYJIBTYPbI — TOM, KO-
TOPOIT OHA KOT/IA-TO ObLJIA UJIH JIOJIKHA OBITh, U MOKET OBITH MTPU JIOJKHOM BHUMAHWH
K MeJIoYaM.
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[laxxe B muTepaType 1o apXuTeKType Mbl HaXo M (hpasbl, BO3BPANIAIOINE HAC K BasK-
HOU poJin Mesioueill. BcriomuuTe 1BepHble pyuku BaH jiep Poa. Catipu B 4MCTOM BHIE.
BuuManue K MeHM KasK/10i 1iepeMenHoi. VIMs nepeMeHHoi J0JKHO BLIOMPAThCs Tak
JKe TIATeTbHO, KAaK U UMsI HOBOPOXKJIEHHOTO.

Kak usBecTHO 11060MY JTOMOBJIJIEJIbITY, TaKast 3a00Ta U HEMPEPBIBHOE CTPEMIICHIE
K yJIy4IIeHNIO HUKOT/IA He TIPUXO/IST K KoHIy. Apxutekrop Kpucrodep Anexcanap —
OTell ATTEPHOB U A3bIKA MATTEPHOB — PACCMATPUBACT KaK/IbIH aKT MPOEKTUPOBAHU
KaK MaJIeHbKUI, JJOKAJIBHBIH akT BoccTaHOBIEeHNS. C €ro TOUKHM 3PEHUST MACTEPCTBO
TOHKO# CTPYKTYPBI SABJSIETCS IUHCTBEHHBIM COEP/KAHIEM apXUTEKTYPhI; Gosee
KpymHbIe (POPMBI MOKHO OCTABUTD HA JIOJIIO TATTEPHOB, & NX TPUMEHEHNE — Ha JI0JTI0
sKnib1oB. [IpoekTrpoBanme IpogoJKaeTcsl He TOJIbKO ¢ IPUCTPONKON K JOMY HOBBIX
KOMHAT, HO U C TIOKPACKOH, 3aMEeHOI CTapblX KOBPOB WJIN KYXOHHOHN PaKOBUHbI. AHa-
JIOTUYHBIE TTPUHITATIBI IEWCTBYIOT BO MHOTUX BUJIAX UCKYCCTBA. B oMCKax Apyrux
MacCTepoB, CYNTABIINX, YTO Bor :KuBeT B Mejio4ax, Mbl OKa3bIBAEMCS B CJIABHOI KOM-
nanuu (paniysckoro nucaresst XIX Beka [ocrasa Diobepa. DpaHIly3cKuil moaT
[Tosis Basieput TOBOPUT O TOM, YTO CTUXOTBOPEHUE HUKOT/IA He ObIBAET 3aKOHUEHHBIM,
4TO OHO TPeOYeT IIOCTOAHHON 1epepaboTKH, a IPeKpaTUTh paboTy Hal HUM — 3HAYUT
6pocuTh ero. Takoe MOBBIIIEHHOE BHUMAHHE K MEJIOYaM XapaKTEePHO JJIsT BCEX HACTOSI-
IIUX TBOPIIOB. BO3MOKHO, MPUHIIMITMAIBHOTO HOBOTO 3/1€Ch HE TaK YK MHOTO, HO 3Ta
KHITA HATIOMHUT BaM O HEOOXOAMMOCTH CJIEIOBATh JKUTEHCKUM ITPAaBUJIaM, KOTOPbIe
BBI JIABHO 3a0pOCUIIH U3 Ge3pasauyist UM CTPEMIICHUST K CTUXUHHOCTH, K TIPOCTON
«PEaKInn Ha U3BMEHEHUST>.

K coxasenuto, onucanHble aCIEKThI PEIKO PACCMATPUBAIOTCA KaK KPaeyTOJIbHbIE
KaMHU HUCKYCCTBa [IPOrpaMMUpoBaHus. Mbl paHo OpocaeM CBOI KO — 1 HE [OTOMY,
4YTO OH MJleaJieH, a TIOTOMY, YTO Hallla CUCTeMa IIeHHOCTe COCPeloTOUeHa Ha BHEIII-
HEM BH/le, a HE Ha BHyTpeHHeﬁ CYITHOCTHU TOT'O, YTO MBI JI€JTa€M. Hesnumareapaoctsb
B KOHEYHOM UTOre 00XOAUTCS HEAELIEBO: (PANbUUBASL MOHEMA 6¢e20a 6036DAULACTICS
K ceoemy enadeavyy. ViccaeqoBaHust — HE OTpacjeBbie, HU aKaJeMIYecKue — He jKe-
JIAIOT OILYCKAThCA 0 CKPOMHOI 06/1acTH TIoAAepKaHus YHCTOTH Koja. B Te BpeMena,
Kor/a st pabotai B ViccsienoBaTesibCKOI OpraHu3aliii 1o TIPOU3BO/ICTBY TIPOrPAMMHOTO
obGecrieuennst Bell Labs, B xojie ncciieoBatmii BBISICHIIOCH, YTO HOCJIE0BATEbHbIN
CTWJIb IIPUMEHEHUA OTCTYIIOB ABJIACTCA O/THUM N3 CaMbIX CTATUCTUYECKU 3HAYMMbIX
IIPpN3HAKOB HU3KOU IIOTHOCTHU OH_H/I6OK. Mt XOTUM, ‘-ITO6BI HpH‘{I/IHOfI KadecTBa 6bIJIa
apXUTEKTYPA, SI3bIK MPOTPAMMHUPOBAHUS WJIM UTO-TO JAPYTOE, CTOJb K€ MTOUYTEHHOE.
Hac kak Jrofieit, ueil mpezmosaraeMbiil mpodeccHoHaIn3M 00YCIOBIEH MaCTEPCKUM
BJIaZleHueM MHCTPYMEHTAMK U MeTOaMU IIPOEKTHPOBaHUsI, OCKOPOJIIeT caMa e,
YTO IIPOCTOE TTOC/IeJ0BaTEe/IbHOE IPUMEHEHNE OTCTYIIOB MOKET UMETDH TaKYyIO IEHHOCTD.
[TuTupyst cBOW COOGCTBEHHYIO KHUTY 17-JIeTHEH JaBHOCTH, CKaKy, YTO TAKOH CTUJIb
OTJINYAET COBEPIIEHCTBO OT MPOCTOM KOMIETEHTHOCTHU. SMMOHCKOE MUPOBO33peHe
COBHAET KPUTHUYECKYIO BAKHOCTh KasKI0TO PSIZIOBOTO PabOYEro, U UTO €Il BajkHEee —
cucTeM paspaboTKH, CYIIECTBYIONINX OJ1arofapsi IPOCTHIM ITOBCEIHEBHBIM IeHCTBUAM
aTux pabounx. KauecTBO BO3HUKAET B pe3yJIbTaTe MUJLIMOHA [TPOSIBIEHIIT Hebe3pas-
JIMYHOTO OTHOTIEHUS K JIeJIy, — a He OT MPUMEHEHUs KAKOTO-TO BEJIMKOTO METO/Ia,
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crycrusinerocs ¢ Hebec. IIpoctora aTUX MIPOSBIEHUI He 03HAYAET UX IPUMUTUBHOCTH
U JIaKe He CBUJIETEJILCTBYET 00 MX JIerkocTu. TeM He MeHee U3 HIX BOSHUKAET BeJInuue
u, 6osiee TOro, — Kpacora JoO0ro 4eJI0BeYeCKOro HaunHaHUs. 3a0bITh O HUX 3HAYUT
He ObITh YeJI0BEKOM B IIOJTHOI Mepe.

KoHeuHo, 51 o-TIpesKHEMY BBICTYTIAIO 3a ITUPOTY MBIIILIEHNS U OCOOEHHO 3a EHHOCTD
APXUTEKTYPHBIX MOAXOA0B, KOPHU KOTOPBIX YXO/IAT B IIyGOKOe 3HAHVE MTPEIMETHON
o6sacTi 1 ys06CTBO UCIIOJIb30BAHKS TIPOrPAMMHBIX TIPOAYKTOB. KHura Hanucana
e 06 9TOM, UM, TI0 KpaiiHell Mepe, B HEll 9Ta TeMa He PACCMATPUBAETCS HATPSIMYTO.
Ona nHecet 6oJiee TOHKUI MOCHLI, TIIYOUHY KOTOPOTO HE CTOUT HeA00IeHBaTh. OHa
COOTBETCTBYET TEKYITUM MUPOBO33PEHUAM HACTOSINX TPOTPAMMUCTOB — TAKUX, KaK
ITurep Commepiiaz (Peter Sommerlad), Kesiun Xennu (Kevlin Henney) u J[sxoBaH-
nu Acriponu (Giovanni Asproni). «Koz ecTh apxutekTypas M «IIPOCTON KOJI» — TaK
3ByYar UX MaHTPbL. XOTs MbI He JI0JKHBI 3a0bIBaTh, UTO HHTEP(EIC 1 eCTh TporpaMMa
U 9TO €r0 CTPYKTYPHBIE DIEMEHTBI HECYT MHOTO HH(MOPMAIIIH O CTPYKTYPE IPOrpam-
MBI, OU4€Hb BaKHO TIOMHUTb, YTO apXUTEKTypa KUBeT B Koje. U eciu mepapaboTka
B TIPOU3BOJICTBEHHON MeTaope BeleT K 3aTparaM, nmepepaboTka B apXUTEKTYPHOI
MeTadope BeieT K TIOBBIIEHNIO TIeHHOCTH. PaccmaTpuBaiiTe cBO KO Kak KpacuBOE
BOILTOIEHNE GIATOPOIHBIX YCUIIUH TI0 TPOEKTUPOBAHIIO — KaK TPOTIECCa, a He Kak
CTATHYECKON KOHEUYHON TOYKU. APXUTEKTYpPHble METPUKU IIPUBSI3KKA U CBSI3HOCTH
TIPOSIBJISTIOTCST IMEHHO B Kojte. Ecaint BBI mocarymaete, kak Jlappn Koncranrafia (Larry
Constantine) onchIBaeT IPUBSI3KY U CBSI3HOCTh, OH TOBOPUT O HUX B KOHTEKCTE KOJIA,
a He BEJUYECTBEHHBIX aOCTPAKTHBIX KOHIIEHIUI, KOTOPbIE OOBIYHO BCTPEUAIOTCS
B UML. Puuapz Is6puen (Richard Gabriel) B cBoem scce «Abstraction Descant»
YTBEPK/IAET, UTO aOCTpaKiust — 3710. Tak BOT, KOl — 9TO aHTH3JIO, & YUCTBIN KOJI, Be-
POSITHO, MeeT GOKECTBEHHYTO TTPUPOTY.

Bosspatasch k ceoemy npumepy ¢ kopoboukoii Ga-Jol, moguepkHy oa1H BasKHbIIL MO-
MEHT: IATCKast HAPOJIHASI MYIPOCTh PEKOMEH/IYET HAM HE TOJIBKO 00paIiaTh BHUMaHIe
Ha MEJIOYH, HO ¥ OBITH YecmubiMuy B METoUaX. ITO 0O3HAUAET YECTHOCTD B KOJIE, YECT-
HOCTb C KOJJIETAMU U, 4TO CAMOE BaXKHOE, — YECTHOCTb Mepejl CaMiM co00ii 1o IOBOLY
COCTOSTHUSI Balllero Koja. /leficTBUTeIbHO I MBI CIesIalii BCe BO3MOKHOE JIJIST TOTO,
4TOGBI «OCTABUTH MECTO JIATEPsT YHIIlE, YeM ObIIO /10 Harero puxoaas? [lepepabora-
JIVL JTW CBOY KOJ[ TIepeT TeM, KaK CaBaTh ero? JTU MPOOIEMBI JIEKAT B CAMOM Cep/Ile
cucTeMbl ieHHocTeit Agile. Mertogosiorust Scrum ykasbiBaeT, 4ToObl epepaboTKa Koja
JIOJKHA CTAaTh YaCThIO KOHIIETIUY «TOTOBHOCTHY. H1 apXuTeKTypa, HU YMCTBIN KOJ He
TPeOYIOT OT HAC COBEPIIEHCTBA — MPOCTO GYBTE YECTHBI U [IETAITE BCE, ITO MOJKETE.
YestoBeKy CBOUCTBEHHO OMMOATHCsT; HebGecaM CBOMCTBEHHO TIpoaTh. B Metogonorun
Scrum Bce TaitHoe cTaHOBUTCST SIBHBIM. MBI BHICTABIISIEM HATTOKA3 CBOE TPSI3HOE Oembe.
MBI 4eCTHO IEMOHCTPUPYEM COCTOSTHUE HAIIETO KOJIa, & BE/Ib KO/l HUKOT/[a He GbIBaeT
ujieabHbIM. MbI cTaHOBUMCSI GOJiee YeJIOBEUHBIMY 1 TIPUOIMIKAeMast K BEJUIHIO
B MeJIouax.

B nameit npodeccnn Ham 0TYASHHO HY>KHA BCS TIOMOIIb, KOTOPYIO MBI MOKEM I10JTY -

YUTh. ECM 4MCTHIN TTOJT B Mara3muHe COKpallfa€T BEPOATHOCTb HECHACTHBIX CJIyYa€B,
a aKKypaTHO Pa3JIOJKEHHbIE MHCTPYMEHTDI ITOBBITIAIOT ITPON3BOANTE/IBHOCTD, TO 51 obe-
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HMU PyKaMU «3a». UT0 KacaeTcs 9Toil KHUTH, TO OHA SIBJISIETCST JIYYIITHM TIPAKTUYECKIM
npuMeHeHneM puHIUIoB Lean B o61acTu pa3pabOTKH IIPOrPaAMMHOTO 0GeCTIeYeH NS,
KOTOPOE s KOT/Ia-JIn0O0 BUEN B ITedyaTHOM Bue. Bripouem, st HHOTO U HE OKUAAT OT
3TOI HEGOJIBIIO TPYIITBHI MBICAIUX JIUYHOCTEH, KOTOPbIE B T€UEHUE MHOTHX JIET
CTPEMSITCS HE TOJIBKO Y3HATD YTO-TO HOBOE, HO W JICJISITCSI CBOMMU 3HAHUSIMU C HAMU
B KHWTaX, OJIHY U3 KOTOPBIX BBI ceifuac jiepskure B pykax. Mup cran uyTh GoJee co-
BepLIEHHbBIM, 4eM ObLII JI0 TOro MoMeHTa, Koria Jsmomika Bob npucian MHe pyKOIIKCh.

SaBepmaH CBOM BBICOKOTIAPHBIC PA3MBITIJICHNA, g OTIIPABAAIOCH HABOAUTDH MMOPAITOK
Ha CBOEM CTOJIE.

Jlcetime O. Konaun

Meéppyn, /lanus
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EnvHcTBEHHAs HaaexHAs MeTpUKa Ka4ecTBa KOAa:
KONMUYECTBO «YepTeii» B MUHYTY

Y7o 3a qpurhsl
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Xopowwuii koa TTnoxou koA

C mobesHoro paspelueHns Toma Xonsepza (Thom Holwerda)
(http://www.osnews.com/story/19266/WTFs_m)

Kakast u3 n1Byx nBepeil xapakrepHa /17151 Bariero koga? Kakas jaBepb XapakTepHa g
Bamel rpynmnsl nian Kommaanu? [louemy BbI monaim UMeHHO B 3Ty KOMHATY? B Heii
UeT HOPMAJIbHBII aHAIM3 KOJIA UJIN CPasy sKe TOCJIe BBIyCKa TIPOTpaMMBbl OOHAPY-
JKHJICSE TIEJTBIN TIOTOK YyKacHBIX ormmGok? OTIajika ujieT B MaHUKe, BbI IPOCMATPUBAETE
KOJI, KOTOPBIH, KaK CUMTAIOCh, ke paboraeT? KaneHTsl yXOIAT OT Bac 1eJIBIMU TOJI-
MaMu, 2 HA4aJIbCTBO JIBIIUT B 3aTbIJIOK? Kak oKa3aThCs 3a npasuivioil IBEPbIo, KOT/a
nera noiayT maoxo? OTBeT: npogeccuonanrusm.
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[Tpodeccuonanusm umeet iBe COCTABIIAONIME: 3HAHUS U IPAKTUYECKUN ONbIT. Bbl
JIOJIKHBI Y3HATD ITPUHIIUIIBL, TATTEPHBI, TPUEMBbI 1 9BPUCTHYECKIe TIPAaBIJIa, NU3BECTHDIE
Kask/IoMy IIpoheccronally, a TakKe «BTepeTby MOJIy4YeHHbIe 3HAHMSA B CBOU HAJIbIIbI,
rJ1a3a U BHYTPEHHOCTH YCEPAHON paboToli 1 IPAKTHKOI.

51 Mory o6bscHUTD BaM (DUBUKY e3/1bl HA BeJocutee. B camom Jiese, Kiaccuueckas
(dbusnKa OTHOCUTEIBLHO MpsAMOnHeiHa. Chla TSKECTH, CUJla TPEHUS, POTAIMOHHBII
MOMEHT, HEHTP TAKECTHU U T. [I. — BCE 3TO MOJKHO OIIMCAaTh ME€Hee YEM Ha O[[HOfI CTpaHun-
1e ypaBHeHn . ITnmn (hOPMyJIaMu 5T IOKaKy BaM, 4TO €3/1a Ha BEJIOCUTIE/IE BO3MOKHA,
U [IPeI0CTaBIIIO BCIO HeOOX0AUMYIO 151 3Toro urdopmanuio. Ho korga Bbl BliepBbie
3abeperech Ha BEJIOCHIIE], BbI BCE PABHO HEM30EKHO yIajieTe.

C nporpaMMHUpPOBaHUEM JIeJI0 0OCTOUT TOYHO TaK ke. KOHeuHO, MbI MOTJIM ObI 3aITCaTh
BCE «XOPOIITUey TPUHITUITBI YUCTOTO KO/IA,  TOTOM JIOBEPUTH BaM BCIO MPAKTUYECKYIO
paboTy (IPyTUMHU CJIOBaMHU, TIO3BOJIMTH BaM YIIACTh, 3a0PaBIINCh HA BEJOCUIIE] ), HO
Kakue Obl U3 HAC TOTA ObLIN YYUTEJIsI?

Her. B aToil kHure Mol oiiieM 1o 1pyroMmy myTH.

YMeHue nmucath YuCThiil Koj — msaicenas paboma. OHa He OrpaHIYMBAECTCS SHAHUEM
[aTTEPHOB U PUHIMIOB. Hasl KogoM HeobXoamumo nonomems. HeoOX0ANMO MbITAThCsT
u Tepreth Heyaaun. Heobxoamumo HabIoaTh 32 TeM, Kak PYTHe MbITAIOTCS U TEPIAT
Heyaun. Heo6XoanMo BUETh, Kak OHU CHIOTHIKAIOTCSI M BO3BPAIIAIOTCS K HAYaIY;
KaK MyYUTEIbHO IPUHUMAIOTCS PEITeHUsT U KAKYIO 1eHY TPUXOANTCS MIATUTh 3 He-
BEPHBIN BBIOOD.

[TpuroToBBTECH OCHOBATEIHHO MOTPYAUTHCS BO BpeMs uTeHust KHUTH. [lepen Bamm
HE «JIETKOe YTUBO», KOTOPOE MOKHO IIPOIVIOTUTH B CAMOJIETE U TIePEBEPHYTH MIOCJIe]I-
HIOIO CTPAHUILY TIePe/l TocaKoi. KHura 3acTaBuT Bac MOTPYAUTHCS, U HOMPYOUNHCSL
ycepono. Kakast pabora Bam mipezictont? Bor 6yere untath Ko — MHOTO Kozia. VI Bam
MPUIETCST KK CJEYET TOLYyMATh, 4TO B 9TOM KOJIe IPABUJILHO, & 4TO HeT. Bbr Oyere
HabJIfo1aTh 32 TeM, KaK Mbl pa3dupaeM 3T MOJLYJIH, a TOTOM coOMpaeM 3aHOBO. ITO
noTpebyeT HeMaIo BPeMEHU U YCUJIHIT; HO MBI CYMTAEM, UTO PE3YJIBTAT TOTO CTOWT.

Kuwra pazyiesiena na Tpu 4acTu. B 1iepBbIX HECKOJIBKUX IJIaBAX U3JIATAIOTCS TPUHITUIIBI,
TMaTTEPHBI U TTPUEMbI HATTMCAHWS YUCTOTO Ko/ia. B HUX MPpUBOANTCS JOBOJIBHO COJTHI-
HBIIT 00beM KOJia, ¥ YUTaTh UX OyeT HelpocTo. Bech aTOT MaTepuas oroToBUT Bac
KO BTOPO# yacTu. Ecii BbI OTJIOKKTE KHUTY TIOCTIE TIEPBOIT YacTH — BCETO XOPOIIero!

Bo BTOpOIi YacTH KHUTM TPYAUThCS IpuaeTcs etle 6osbine. OHa COCTOUT U3 HECKOJIb-
KUX TIPAKTUYECKUX CIIeHapUeB HapacTaolleil caoKkuocTu. Kaxaplii clienapuii npej-
craBJsier co0oil yIpakHEHHe 10 YUCTKE KOJla — WU TPeoOpasoBaHuy MPOGIeMHOTO
KOJIa B KOJ ¢ MEHBIINM KOJIMIECTBOM IIpobJieM. UToObl yCBOUTh MAaT€PUA 9TON 4aCTH,
HEOOXOIUMO OCHOBAMENLHO NOMPYOUmscs. BaM pueTcs epekIodarhest Tyaa-cro/a
MESKLY TEKCTOM ¥ JIMCTUHTaMu. BaM mpuieTcst aHaImsupoBaTh U pasdrparth KoJ, ¢ KO-
TOPBIM MbI paboTaeM, U 0CO3HATDb IPUYMHY KasK/I0r0 BHOCUMOI'O U3MeHeHus. Boiiesmre
Ha 9TO BPEMsl, TOTOMY UTO paboma saiumem ne 00un oenn.

TpeTbst yacTb KHUIM — KOHIIEHTPHUPOBaHHOE BblpaxkeHue ee cyTu. OHa cOCTOUT U3
OJIHOW TJIABBI C TIEPEYHEM 9BPUCTUUECKUX MTPABUJ U «3alIaX0B KOjIa», COOPAHHBIX BO
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BpEM: aHa/In3a. B XO/l€ OYMCTKH KO/ia B IIPAKTUYECKUX CII€EHAPUAX Mbl JOKYMEHTUPO-
BaJi IPUYMHY Ka’X/10T'0 BBIIIOJTHAEMOTO [[efICTBI/IH B BU/I€ 9BPUCTUYECKOTO ITpaBUJIa
WJIH «3amaxay. MBI IbITaINCh TIOHSATH Halry CO6CTB€HHyIO PpeaKmnio Ha KO/ B IIpoI1iecce
€ro YTCHUA 1 USMEHEHUS; CTapaJICh O6T)HCHI/ITb, TIo4Y€eMYy Mbl HyBCTBOBAJIU TO, YTO YyB-
CTBOBaJIN, UJIN J€J/1aJI TO, YTO JA€JIa/IN. PeSy.HbTaT TIpeaCTaBJIACT coboit 633y 3HaHI/HL/,I,
OIIMCBIBAIOIITYTO HAIll ITYTh MBIIIJICHWS B TIPOIIECCE YTECHM A, HAlTMCAaHWA U YNCTKHU KO/IA.

Buipouewm, 6€3 TIATENLHOTO YTEHHS BCEX MPAKTUYECKUX CIIEHAPUER U3 BTOPON 4acTh
KHUTH TT0JIb3bI OT 0a3bl 3HaHUIT OyIeT HeMHOTO. B 9TUX cIleHapUsIX MbI TIATETbHO
MOMETUJIN KaKI0e BHOCUMOE U3MEHEHUE CCHIITKOM HAa COOTBETCTBYIOIIEE 9BPUCTHYE-
cxoe TpaBuio. CChITKH 3aKTI0YAIOTCST B KBAZPATHBIE CKOOKY ¥ BBITJISIIAT TPUMEPHO
tak: [H22]. 910 mo3BossieT yntaresnio BUAETh KOHMEKCN, B KOTOPOM TTPUMEHSIOTCS
aBpucTuKU! [J1aBHAS IEHHOCTD 3aKJII0YAETCS 1aKe He B CAMUX 9BPUCTUKAX, a CBA39X
MEXKIYy HUIMU ¥ KOHKPETHBIMU PEIIeHUSIMY, TTPUTHUMAEMBIMU B X0OJI¢ YUCTKH KOJIa
MPAKTUYECKUX CIIEHAPUEB.

Yr06bI TOMOYb BaM OTCJIEKUBATD ITH CBSI3U, MbI PA3MECTHIIN B KOHI[E KHUTH CITUCOK
IEePEKPECTHBIX CChIJIOK. B HeM IpuBeieHbl HoMepa CTpaHull Beex cebliok. 1o aTomy
CIIMCKY MOXKHO HalTH Ka)K/[0e MECTO, B KOTOPOM IIPUMeHsJIach Ta UJIU UHasl 9BPU-
CTHUKA.

Eciu Bbl mpounTaeTe 1epByIO U TPETLIO YACTh, IIPOIYCTUB aHAIN3 [IPAKTUYECKUX
clieHapHueB, — CUUTailTe, YTO BbI IPOYUTAIIN €llle O/[HY «JIeTKyl0» KHUTY O HalluCaHU1
KaueCcTBEHHOTO Kofia. Ho ecii BbI TOTpaTHTe BpeMsT Ha TIPOPAOOTKY BCEX CIIEHAPHEB,
IIPOCJeNTE 32 KaK/IbIM KPOIIEUHBIM I11aroM, 3a KaK/bIM PellleHrueM, eCJI Bbl 110-
craBuTe cebst Ha HAIIlEe MECTO ¥ 3aCTaBUTe cebsI [yMaTh B TOM JKe HATIPABIEHUH, TO
Ballle MOHUMaHNE 3TUX NIPUHIUIIOB, TATTEPHOB, IPUEMOB U 9BPUCTUK 3HAYNUTEJIBHO
yriyoutcst. 3HaHus yiKe He OyayT «BHEITHUMU»., OHU MIPOHUKHYT B BAIIK MAJBIIBI,
ryaza u cepate. OHU CTaHyT YacTbIO Balllel JINYHOCTU — KaK BeJIOCUIle/] CTAaHOBUTCS
MTPOJIOJIKEHNEM Balllero TeJsa, KOT/ia Bbl HayuynTech Ha HeM e3/IUTh.

bnarogapHocTu

S1 6naropapio aByx xyaoxuukos, Ixxernndep Konke (Jeniffer Kohnke) u Anmskeny
Bpyke (Angela Brooks). /lxxenrudep cosznana oTJndHbie OCTPOYMHbBIE PUCYHKH B Ha-
yaJjie KaXK/I0H TJIaBhl, a Takke HapucoBasa mopTpeTel Kenta Beka, Yopna Kannunrema,
beépna Crpaycrpyna, Pona [Ixxeddpuca, [pagu bByua, [lpitBa Tomaca, Maiikia
Dusepca... 1 MeHsI.

AHJIKeIa 3aHUMAIach PUCYHKAMHU, TIOSICHSIIONIMMU MaTepHasl BHYTPHU TJIaB. 3a Po-
IIE/IIIIE TO/IbI OHA MTOATOTOBUIIA HeMaJIO WILTIOCTPAIIMH /11 MOMX KHUT, B TOM YHCJIe
st kaurn «Agile Software Develpment: Principles, Patterns, and Practices». Kpome
TOTO, OHA MOi1 TIePBEHELL, ¥ 1 el TOPFKYCh.
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Bpb1 unTaete aTy KHUTY IO IByM ITPUYWHAM. BO-TIepBbIX, BbI TPOTpaMMKCT. Bo-BTOPBHIX,
BbI XOTHUTE TIOBBICUTD CBOIO KBATU(UKAINIO Kak mporpammucta. OTianyHo. Xopoumx
IIPOrPaMMUCTOB He XBaTaeT.

ITa KHATA TOCBSTIEHa XOpoIlemMy mporpamMmmupoBannio. OHa MoJHA peaTbHBIX TTPH-
MepoB Koza. Mbl GyjieM paccMaTpuBaTh KOJI ¢ HATPABJICHUIL: CBEPXY BHU3, CHU3Y
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BBePX, U faxke usnyTpu. K nocienneil crpanuiie KHUTM Bbl y3HaeTe MHOTO HOBOTO
o kojie. BoJsiee Toro, BbI HayunTeCh OTJINYATH XOPOIIUH KO/ OT 11JI0X0T0. BbI y3HaeTe,
KaK MHCATh XOPOTITHIT KO/l U Kak Tpeo6pasoBaTh MI0X0H KO B XOPOIIHIA.

Oa 6éynert kopn

Bo3M03kHO, KTO-TO CKaXKeT, YTO KHUTA O KOJie OTCTaJa OT BpeMEeHU — KO/l cefiyac yske
HE TaK aKTyaJieH; BMECTO HETO BHUMAHUE CJIeyeT HAlIPABUTh Ha MOJIEJIN 1 TPpeOOBa-
Hus. Ham pase 10BoAMIIOCEH CJIbIIIIATD MHEHHE, YTO KOl KaK TaKOBOI CKOPO Ilepecta-
HET CyIecTBOBaTh. UTO CKOPO BECh KO/ OY/IET TeHEPUPOBATHCS, & HE MUCATHCS BPYY-
Hy10. UTO IPOrpaMMHUCTBI CTAHYT TIOMPOCTY HE HYKHBI, TOTOMY YTO OGU3HECMEHBI OY-
JyT TeHepupoBaTh IIPOTPAMMBI 110 CIIeIUpUKAIIIAM.

Epynza! Kox HEKOTa He HCYE3HET, IOTOMY YTO KO, IIPEACTAB/IAET OAPOOHOCTH Tpe-
6oBanuii. Ha orpeieIeHHOM YPOBHE 3TH MOAPOOHOCTH HEBO3MOKHO UTHOPUPOBATH
nm abCTparnpoBaTh; UX MPUXOAUTCS OIPEAEsTh. A Koraa TpeGoBaHUs ONPEeIsIOTCS
HACTOJILKO HOAPOOHO, YTOOBI OHM MOTJIM ObITH BBIIIOJIHEHBI KOMIIBIOTEPOM, 9TO U €CTh
ITporpaMMUpoOBaHue. A X olpefieIeHNe eCTh KO,

BepOHTHO, YPOBEHDb a6CTpaKI_[I/II/I HalllMX SI3bIKOB IIPOJAOJIZKUT PaCTHU. A Taxoxe OK1/zalo,
YTO KOJIMYECTBO TMPEMETHO-OPUEHTUPOBAHHBIX A3BIKOB ITPOJOJIKUT PACTH. " sto
XOpo1Io. Ho KO OT 9TOT'O CyIECTBOBATb HE IIEPECTAHET. B camom JleJie, BCe olpeae-
JIEeHU A, HallUCaHHbI€ Ha 3TUX BBICOKOYPOBHEBDBIX, IMPEAMETHO-OPUEHTUPOBAHHBIX
SA3bIKaX, CTAaHYT KOIIOM! W stot KO/ TOJIKCH OBITH JJOCTAaTOYHO KOMIIaKTHbBIM, TOYHBIM,
(bOpMa]IbeIM n HO]IpO6HbIM, 4TOOBI KOMITbIOTEP MOT ITOHATH U BBIITIOJIHUTD €T0.

Jliozu, 1oJ1araoliye, 4To Koj Korja-Huby/b ucuesHeT, HallOMMHAIOT MaTeMaTHKOB,
KOTOPbIE HaZelOTCs KOTa-HUOY b 0GHAPYKUTh He(OPMAIbHYIO MaTeMaTHIECKYTO
mucnuiuinay. OHU HaZeloTes, YTo Korga-uudyab OyAyT MOCTPOEHbl MAIIUHBI, KOTO-
pbie OYAYT JeJaTh TO, YTO MbI XOTHM, @ HE TO, YTO MbI TPUKA3bIBaeM C/IeIaTh, Takue
MAIIMHBI JOJKHBI IOHMMATh HAC HACTOJIBKO XOPOIIO, 4YT00BI IIpeobpasoBaTh HaGOP
HeYeTKUX OoTPeOHOCTEl B MIeaIbHO BBIIOJIHIEMbIE IIPOrPAMMbI, TOUHO OTBEYAIOIUE
TUM HOTPEOHOCTSIM.

Ho aroro nukoraa se npousoiiger. Jaxke Moau, o BCell UX UHTyULMeNd U usobpe-
TATEJbHOCTDIO, He CIIOCOOHBI CO3/IaBaTh YCIELIHbIE CHCTEMbl HA OCHOBE TYMaHHBIX
peJCTaBIeHII CBOMX KJIUEHTOB. Ec/u ucuuiiimaa onpeaeieHs TpeGoBaHuii
HAC YeMy-TO Hay4uJia, TaK 9TO TOMY, YTO YE€TKO Olpe/e/eHHble TpeGOBaHM TaK JKe
(bopMasTbHBI, KaK caMm KoJl, U MOTYT UCTOJIb30BAThCS KAK MCIIOJHIEMbIE TECTBI ATOTO
Kozal

B cymurHocTH, KO TIpecTaBsieT coboi sI3bIK, Ha KOTOPOM B KOHEYHOM MTOT€ BbIPa-
JKaroTest moTpe6GHOCTH. MBI MOJKEM CO3/IaBaTh SI3BIKH, OJIU3KHE K TOTPEOHOCTSIM. MBI
MOJKEM CO3/1aBaTh WHCTPYMEHTHI, TIOMOraloiue HaMm o6padaTsiBarh 1 cOOUPATh HTU
notpebHOCTH B hopMasibHbie CTPYKTYPbl. Ho Heo6XoanMasi TOUHOCTh HUKOT/IA HE
HCYe3HEeT — a CJIeloBATENbHO, KOJl OCTAHETCs BCer/ia.
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Mnoxoun kopa

Henasno st unrtan npeauciosue k kuure Kenra beka
«Implementation Patterns» [Beck07]. ABtop roBo-
PUT: «...9Ta KHUTa Ha3UPYeTCst Ha JOBOJILHO HETPOU-
HOM ITPe/IITOChIJIKE: YTO XOPOIINH KOJ[ BasKeH...» He-
npounasg npeanoceiika? He cormacen! Ha moit
B3TJISIL, 9TA MIPEAIOCHLIKA SBIISAETCS OJIHON U3 CAMBIX
MOIITHBIX, OCHOBOTIOJIATAIOINX U MHOTOTPAHHBIX
MOJIO’KEHUH Halero pemecsia (1 g gymario, 4yto Ken-
Ty 9TO U3BeCTHO). MBI 3HaeM, UTO XOPOIINH KO/
Ba)KEH, IOTOMY YTO HaM IPUXOJUJIOCH TaK J[0JITO
MUPHUTBCS C €TO0 OTCYTCTBUEM.

Opnna xommanus B kKoHIe 80-X rogoB Hamucaaa
npusioxkenue-6ecreenep. [Ipunoskenne crano upes-
BBIUAITHO TOMYJISAPHBIM, MHOTHE TTPOhECCUOHATIBI
MOKYIAJIN U UCI0JIb30Baan ero. Ho morom nuxiibl
BBITTYCKA HOBBIX BEPCHil cTasi 3arsiruBarbest, Omub-
K1 He MCIPABJISINCh MEKY BEPCUSAME. BpeMst 3arpy3Ku pocJio, a cOOU MPOUCXOAUIIN
Bce yaie. [IoMHIO TOT 1eHb, KOTr/ia g B pa3/paskeHUH 3aKPbLT 9TOT POAYKT U HUKOT/IA
He 3allycKaJ ero. Bckope aTa KoMIIaHUs pa3opuIach.

JIBa IeCSITUIIETHS CILYCTsI ST BCTPETHII O[HOTO M3 PAOOTHUKOB TOH KOMITAHWU ¥ CIIPO-
CHJI ero, 4To ke rpousonuno. OTBer moATBepAnI Mo onacerust. OHU TOPOIUJIICH
C BBIIIYCKOM ITPOJYKTa HA PBIHOK U He oGpaliaii BHUMaHUs Ha KadecTBO Koja. C 10-
GaBJIeHHEM HOBBIX BO3MOKHOCTEl KOl CTAHOBIIICS BCE XYsKe U XysKe, II0Ka B KaKOH-TO
MOMEHT He BBIIIEJT U3-1107T KOHTPOJISL. [L10x01l K00 npusen Kk Kpaxy KOMIaHui.

[Troxoit ko Korma-HUOY s Metar Bareit pabore? JIi060i CKOMLKO-HUOYAH OTIBIT-
HBII TTPOrPAMMECT HEO[HOKPATHO MOTI/IA B IIOA00HYI0 CUTYaIuio. Mbl poupaem-
¢sl uepes TI0X0ii Koz, Mbl BSI3HEM B XUTPOCIIETEHUU BETBEM, TIOIAJIAeM B CKPbIThIE
JIOBYIIKA. MBI ¢ TPYZIOM [POKJTA/IBIBAEM T1YTh, HAIESICh OJIYYUTh XOTh KaKyl0-HIOY b
IIOJICKA3KY, YTO JKe MIPOMCXOIUT B KOJIE; HO HE BUAMM BOKPYT ceOst HUUEro, Kpome HO-
BBIX 3aJI€Keil HEBPAa3yMHUTETHHOTO KOJIA.

KoneuHo, mioxoil ko Memnrai Baiieii pabore. [Touemy e Bbl mcanu ero? Ilbitaauch
OCKOpee PentuThb 3a1ady? Toporinch? Bo3aMokHO. A MOKeT ObITh, BAM Ka3aJioCh,
YTO y BaC HET BpEMEHU KaueCTBEHHO BBITIOJHUTD CBOIO PabOTY; UTO Ballle HAYalbCTBO
Gy/IeT HEZIOBOJILHO, €CJIH BbI TIOTPATUTE BPEMsI Ha YHCTKY CBOETO KOZIa. A MOXKET, BBI
ycTamu paboTaTh Hajl TPOTPAMMOI 1 BaM XOTEIOCh TOCKOPee N30aBUTHCS OT Hee. A MO-
JKET, BBl TIOCMOTPEJTH Ha CIUCOK 3aTJIAHNPOBAHHBIX U3MEHEHWH ¥ TIOHSIU, YTO BaM
HEOOXOIUMO TTOCKOPEE «IPUKPYTUTD» STOT MOJLYJIb, YTOOBI TIEPENTH K CJIEAYIOIEMY.
Taxoe GBIBATIO C KasK/IBIM.

Kasprit 13 HAC cMOTpeJ Ha TOT Xa0C, KOTOPBII OH TOJBKO YTO COTBOPUJI, U PEIIas

OCTaBUTBD €ro Ha 3aBTpa. Kaskibiil ¢ 06JierdeHreM BreI, 4TO GECTOIKOBAs IPOrpaMMa
paboTaert, 1 pela, yTo pabodyas MelaHuHa — JIy4lie, yeM Hudero. Kaxaprit oberain
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cebe BEPHYThCS U TOYUCTUTD KOJL... TOTOM. KOHEUHO, B Te JIHU MBI €1Ile He 3HAJIN 3aKOH
JlebaHa: nomom pasHoCUIbHO HUK02OaA.

Pacnnara 3a xaoc

Ecmn BBI 3aHUMATIICH TPOrPaMMHUPOBAHIEM GoJiee ABYX-TPEX JIET, BAM HaBEPHSIKA J10-
BOJIMJIOCH BSI3HYTDH B Uy;KOM — WJIH B CBOEM COOCTBEHHOM — GECIIOPSIIOYHOM XOJIE.
3amezierne MOKeT OBITh BeChbMa 3HAUNTETbHBIM. 3a KaKue-HuOyAb TO/I-1Ba TPYTI-
IIbI, OUeHb OBICTPO JBUTABIINECS BIIEPE/l B CAMOM Hayasle MPOeKTa, HAYMHAIOT MOJI3-
TH CO CKOPOCTBIO yauTku. Kaskioe n3Menenne, BHOCMMOE B KOJI, HapyTmaeT pa6o-
Ty Kojia B AIByX-Tpex MecTtax. Hu onno usmenenue He poxoAuT TpuBuaibHo. /s
KasK/[0TO JOTIOJTHEHUST UJIH MOAUMDUKAIIME CUCTEMbI HEOOXOIMMO «[TOHUMATh» BCE
XUTPOCTIJIETEHUS KOfIa — YTOOBI B TporpaMme ux craiio erre 6ombine. Co BpeMeHeM
Hepasbepuxa pa3pacTaeTcst HACTOJIBKO, UYTO CIIPABUTHCS C HEl yiKe He yaaercsi. Boi-
XO071a TTPOCTO HeT.

I[To mMepe HaKoIIEHNS Xa0Ca B KOJI€ TPOM3BOMTEIbHOCTD IPYIIIBI HAUMHAET CHUKATh-
Cs1, ACUMIITOTUYECKH TIPUOJIMIKASICH K HYJIIO. B X0/1€ CHUKEHYSI TIPOU3BOIUTEIBHOCTI
HAYaTbCTBO JIeJaeT eAUHCTBEHHOE, YTO OHO MOJKET CEJATh: MOKJII0UAeT K TPOEKTY
HOBBIX PAOOTHUKOB B HAJIEXK/IE TIOBBICUTH IIPOU3BOUTENLHOCT. HO HOBUYKM HUYETO
He TIOHUMAIOT B apXUTEKType cucTteMbl. OHU He 3HAIOT, KAKUe U3MEHEHUS COOT-
BETCTBYIOT HAMEPEHHSIM MPOEKTUPOBIIUKA, a KaKue UM TIpotuBopedart. bosee Toro,
OHU — ¥ BCE OCTAJIbHbIE YIACTHUKY TPYIITBI — HAXOSATCS IO/l CTPAITHBIM JIaBJICHUEM
CO CTOPOHBI HAYATHCTBA. B criernike oHM paboTaioT Bee HEOPEKHEE, OTUETO MPOU3BO-
JIUTEJIBHOCTD TOJBKO MPO0JIKaeT nmagarh (puc. 1.1).
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Puc. 1.1. 3aBMCMMOCTb NMPOU3BOAUTENBHOCTU OT BPEMEHU

F'paHaMo3Has nepepaboTka

B xoneunom urore rpymma yerpansaer 6yHT. OHa cO00MIaeT HaYaIbCTRY, YTO HE MOJKET
POJIOJIKATH Pa3pabOTKy OTBPATUTEJNbHON KOOBOI 6asbl, 1 TpedyeT mepepadboTKu
apxXuTEKTyphl. HauarbeTBo He X0UeT TPaTUTh PECYPCHI Ha MOTHYIO TTepepaboTKY Mpo-
eKTa, HO He MOJKET OTPHUIIATD, YTO TIPOU3BOUTEILHOCTD IPOCTO ykacHa. Co BpeMeHeM
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HAYaJIbCTBO MOMAETCS Ha TPpeGOBaHMS Pa3pabOTUMKOB U JIaeT paspelienne Ha mpo-
BeJIeHUE TPAHINO3HOIT TIepepabOTKL.

Habupaercst HoBasi «yjapHasi rpyiiias. Bce XOTAT B Heil y4acTBOBATh, TOTOMY UTO
MPOEKT HAYMHACTCS «C HYJst». PazpaboTyuky 6YAyT CTPOUTH «HA MYCTOM MECTe»,
U CO3/IJLyT HEUTO BOUCTUHY TpekpacHoe. Ho B «yIapHyIo IpyIirys OTOMPAIOT TOJb-
KO CaMbIX JIy4IINX 1 YMHBIX. BceM ocTaibHbIM IPUXOANUTCS COLIPOBOKAATD TEKYIILYIO
CUCTEMY.

Mexmy AByMs rpyIIIaMyu HAUMHAETCS TOHKA. « YIapHAst TPYIIay JT0JKHA TIOCTPOUTH
HOBYIO CHCTEMY, KOTOpas JlejlaeT TO JKe caMoe, UTo Jiejiasa crapast. bosee toro, ona
JIOJIZKHA CBOEBPEMEHHO YUYUTBIBATH U3MEHEHUS, HETIPEPBIBHO BHOCHMbBIE B CTAPYIO
cuctemy. HauampcTBO He 3aMeHSIET CTapylo CHCTEMY /0 TeX ITop, TOKa HOBasI CHCTEMa
He Gy/IeT MOJIHOCTBIO MOBTOPATH e€ (HYHKIMOHATIbHOCTD.

Takast roHKa MOKET MPOIOJIKATHCS OYeHb 10Jr0. MHe n3BeCcTHbI CIydan, Kak OHa
npososkanack Mo 10 jet. VI K MOMEHTY ee 3aBepIieHnsT OKa3bIBAIOCh, YTO MCXO/IHBIN
COCTaB JaBHO IOKUHYJI «yJapHYIO TPYIIILY», a TEKYIIIe YIaCTHUKU TPeOOBaIN Iepe-
paboTaTh HOBYIO CHCTEMY, IOTOMY YTO B HEH TBOPHJICS CYIIUI Xaoc.

Ecmit BBI CTATKUBATICH XOTsT OB ¢ HEKOTOPBIME YaCTSIMU UCTOPUH, KOTOPYIO ST cefiyac
OoBe/IaJ, TO BbI y’Ke 3HAETe, YTO TO/Iep:KaHie YUCTOThI KO/Ia He TOJBKO OKYIIaeT 3a-
TpadeHHOE BPeMsI; OHO SIBJISIETCS JEJIOM MTPO(heCCHOHATBHOTO BEIKUBAHIS.

OTHOWIEeHue

BaMm 10Bo1I0CH TPOUPATHCS Yepes3 KOZ HACTONLKO 3aIly TaHHbIH, YTO Y BaC yXOAU-
JIW HEJIeJTH Ha TO, YTO JI0JIKHO OBLIO 3aHSITh HECKOJIBKO 4acoB? Bbl Bujesin, Kak name-
HeHUe, KOTopoe Bpozie Obl J0JIKHO BHOCUTBCS B O/{HOM CTPOKE, IIPUXOIUTCS BHOCUTD
B COTHSIX PasHbIX MOAYJIeH? OTH CUMIITOMBI CTAJIM CJUIIKOM [IPUBbIYHBIMH.

[Touemy ato mpoucxoaut ¢ Kogom? [Touemy xopornuii Ko Tak GBICTPO 3aTHUBAECT
U TIPEBPAIAETCS B IJIOXOU KOA? Y HAc 00BIYHO HAXOAUTCST Macca 00bsicHeHU . Mbl
JKaJyeMcst Ha U3MEHEHUs B TPeGOBAHUSIX, TIPOTUBOPEYAIIIE HCXOTHONW apXUTEKTYPE.
Mpbi cTeHaeM o TpaduKax, CAUIIKOM JKECTKIX JIJIst TOTO, YTOOBI IeJIaTh BCe, KaK MOJI0-
JKeHO. MBI CIIETHIYAEeM O IJIYIIOM Ha4aIbCTBE, HETEPITMMbIX KIIMEHTaX U GECTOIKOBBIX
TUIIAX U3 oT/esa MapkeTnHra. OlHAKO BUHA JIESKUT BOBCE He HA HUX, @ Ha HAC CAaMUX.
[lesio B HatieMm Hempodeccnonamuame.

B03MO3KHO, IPOTJIOTHTE 3TY TOPBKYIO MUJIIOJI0 OyAeT HelpocTo. Passe Mbl BHHOBATHI
B 9TOM Xaoce? A kak ke TpeboBanusa? Ipaduk? [ynoe HauanbecTBO U GECTOIKOBbIE
THUIIBI U3 OT/IeIa MapKeTuHTa? Pa3Be 1o KpaiiHell Mepe 4acTh BUHBI HE JISKUT HA HIX ?

Her. HauanbeTBO ¥ MApPKETOJI0TM 00paIiaioTes K HaM 3a nHdopMaleil, Ha OCHOBAHUI
KOTOPOU OHU BBIABUTAIOT CBOU O0€IaHMs U 003aTeIbCTBA; HO JasKe eCJIM OHU K HaM
He 00palanTCst, Mbl He JIOJLKHBI O0SITHCSI TOBOPUTH UM TO, YTO MbI iyMaeM. [10J1b30-
BaTes M 0OPAIIAIOTCS K HaM, YTOOBI MbI BBICKA3aJI CBOE€ MHEHHE OTHOCHTEIBHO TOTO,
HACKOJIBKO YMECTHBI TpeOOBaHUsI B cHCTEME, PyKOBOIUTEN TIPOEKTOB 0OPAIIAIOTCS
K HaM 3a MOMOIIbI0 B cocTaBjieHnn rpaduka. Mpl npuHIMaeM camoe JiesiTeTbHOe
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yJacTue B IIAHUPOBAHUY TIPOEKTA U HECEM 3HAYUTENBHYIO I0JTI0 OTBETCTBEHHOCTH 32
JIE0ObIE TIPOBAJIBI; 0COOEHHO €CJIH ATHU MPOBAJIBI 00YCJIOBJIEHBI TIOXUM KOJIOM!

«Ho nocroiite! — ckaxkere Bbl. — Eciiu g1 He cie/1aio TO, 4TO TOBOPUT MO HaYaIbHUK,
MeHs1 yBoJiaT>. Ckopee Beero, HeT. OObIUHO HAYAIbHUKK XOTAT 3HATH IIPABLY, AaxKe
€CJTH TI0 UX TTOBEJIEHUIO 9TOTO He CKayKelllb, HauaJbHUKM XOTST BUIETH XOPOIIUI KO/,
JasKe ecJIi OHM IoMelnaHbl Ha paGoyeM rpaduke. OHE MOTYT CTPACTHO 3alIKIIATh
rpaduk 1 TpeboBaHy; HO 9TO UX padoTa. A Bama paboTa — Tak K€ CTPACTHO 3alli-
1aTh KO/,

Yro6bl cTAT0 MOHSTHEE, TIPEACTABBTE, YTO BBl — Bpady, a Balll MAIMEHT TpebyeT mpe-
KPaTHUTb [[ypPAIIKOE MBIThE PYK TIPU MOJTOTOBKE K OTIEPAIIUH, TIOTOMY YTO 3TO 3aHUMACT
CJTMIIIKOM MHOTO BpeMeHnn!! EcTecTBEeHHO, MAIMEHT — 9TO Balll HAYAJILHUK; U BCE JKe
BpaY JIOJDKEH HAOTPE3 OTKA3ATHCSI TIOMUYUHUTRCS ero TpeboBanusm. [Touemy? TTotomy
YTO BPA¥ 3HAET 00 OMACHOCTH 3aPasKEH ST OOJIBIITE, YeM TAITHEHT. DbLI0 ObI CITUITKOM
HenpoheccuoHaIbHO (a TO U IIPECTYITHO) MOAYMHUTHCS BOJIE AIUeHTA.

Takum 06pa3oM, MPOrPaMMUCT, KOTOPBIN MOAYMHSIETCS BOJIE HAYAJIbHUKA, HE TIOHU-
MAIOIIEr0 OIIACHOCTb HEeKaueCTBEHHOTO KO/ia, IIPOsiBJIsgeT HellpodecCHOHaTI3M.

OCHOBHOM NapagoKcC

ITpOrpaMMHUCTBI CTATKMBAIOTCS ¢ OCHOBHBIM TTAPAZIOKCOM 6a30BbIX TentocTedt. Kax-
B Pa3paboTYK, UMEIOIHIT CKOJTbKO-HUOY /b 3HAUNTENBHBINA OMBIT PabOTHI, 3HAET,
YTO HPEAbIAYILIIIT OeCIIOpI0K 3aMesieT ero paboty. Ho pu atom Bee pazpaboTun-
KU TIOJT IABJIEHUEM TBOPST GECTIOPSIZIOK B CBOEM KoJIe 11J1st cobmomenus rpaduka. Ko-
poue, y HEX HeT BpeMeHH, 4TOObI paboTaTh ObICTPO!

Hacrogmue npodeccroHaIbl 3HAIOT, YTO BTOPAst TIOJIOBUHA 3TOTO TTAPaI0Kca HEBEPHA.
HeBoamoskHo Bhiiep:RaTh rpaduk, ycrpous becriopsnok. Ha camom mere atot Gec-
MOPSAIOK CPasy JKe 3aMeIiT Barry paboty, u rpaduk 6yjaer copBad. EanHCTBEHHbIN
c1iocob BbIEpKaTh Tpah K — W eIUHCTBEHHBIN c11oco6 paboTaTh OICTPO — 3aKJIIO-
YaeTCsl B TOM, YTOOBI TOCTOSTHHO TO//IEPIKUBATE YUCTOTY B KOJIE.

MUckyccTBO UnCToro koga?

JlomycTiMm, Bbl COMJIACUJIMCH C T€M, YTO OECIIOPSIOK B KOJle 3aMel/IgeT Bally paborTy.
JlommycTiM, Bbl COIJIACUIINCD, YTO /ISt OBICTPOI PabGOThI HEOOXOAMMO COOJIIOATD Y-
crory. Tora BbI IOJZKHBI CIIPOCUTD ceOst: «A KaK MHE HaIllMcaTh YUCThI Kox?» Becro-
JIE3HO IIBITAThCS HAIIMCATh YMCTHIN KO/, €CJIN BbI He 3HaeTe, UTO 9TO Takoe!

K COXKaJIEHUIO, HallUCaHME YUCTOTO KOJa UMeET MHOT'O O6H.[€FO ¢ ;xuBomnmchio. Kak pa-
BNJIO, MbI €110COGHBI OTJIMYNTD XOpOoIlyIo KapTHUHY OT H]IOXOﬁ, HO 9TO €elIe HE 3HAYUT,

! Korga Mrnar 3emmerbieiic B 1847 o1y BliepBble TTOPEKOMEH/IOBAJI BpauyaM MBITh PYKH TIepe/|
OCMOTPOM HAIMEHTOB, €I0 COBETHI ObLIM OTBEPIHYThI HA TOM OCHOBAHUU, YTO Y BPAYEil CIAUIIKOM
MHOTO PabOThI 1 Ha MBIThE PYK Y HUX HET BPEMEHHU.
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4TO MbI yM€eM PHCOBaTh. TAKUM 00pa3oM, YMEHHUE OTIMYATh YUCThII KOJ| OT TPS3HO-
TO ellle He 03HAYAET, UYTO BbI yMeeTe MUCATh YUCThIN KOJI!

Yro6bI HAIIMCATH YHCTHIH KO, HEOOXOAMMO CO3HATENBHO IPUMEHATH MHOKECTBO IIPH-
€MOB, PYKOBOJICTBYSICH TIPUOOPETEHHBIM YCEPAHBIM TPYAOM UYBCTBOM «UHCTOTBI.
KiroueByto posib 371ech UTpaet «4yBCTBO Kojiay. OIHU € ATUM UyBCTBOM POXKIAIOTCS.
Ipyrue paboTaiot, 4T06bl Pa3BUThH €ro. ITO UYBCTBO HE TOJIBKO IO3BOJISET OTIHYUTD
XOPOTIUH KOJT OT MJIOXOTO, HO U JIEMOHCTPUPYET CTPATETHIO TIPUMEHEeHUsT HAllTnX Ha-
BBIKOB JI7Is1 IIPE0GPA30BAHNUS IUIOXOI0O KOJA B YHCTHIA KO,

[TporpamMmuct 6€3 «4yBCTBA KOJAa» MOCMOTPUT Ha TPS3HBIN MOAYJIb U PACIO3HACT
GecTopsIIOK, HO TIOHSITHSI He UMEET, YTO C HUM JleJIaTh. [IPOrpaMMIECT ¢ «4yBCTBOM
KO/la» CMOTPUT Ha IPSA3HBIIA MOJLYJIb U BUJUT pas/inyHble BAPUAHTBI 1 BO3MOXKHOCTH.
«YyBCTBO KOJIa» IOMOKET €My BBIOPATH JIyUIIHil BADHAHT U CIUIAHUPOBATD MOCJIE0-
BaTEJIbHOCTD TIPE0OPA3OBAHNI, COXPAHSIONINX TIOBEACHNE TIPOTPAMMBI U IPUBOJSIIIAX
K HY>KHOMY pe3yJIbTaTy.

Kopoue roBops, IporpaMMuCT, IIUITYIIUNH YUCTBIH KOJl, — 3TO XY/ OXKHUK, KOTOPbLI
MIPOBOJIUT TIYCTOM 9KPaH Yepe3 cepuio nmpeobpa3oBaHuil, TIOKA OH HE MPEBPATUTCS
B 9JIETAHTHO 3aIIPOTPAMMUPOBAHHYIO CUCTEMY.

YTO TaKoe «4YMUCTbin KOO >»?

Bepostho, CKOJIBKO CyLIEeCTBYET IIPOIPAMMUCTOB, CTOJIBKO HAN/IeTCs U Ollpe/lesIeHU .
[ToaToMy s cIIpOCUJI Y HEKOTOPBIX U3BECTHBIX, YPE3BbIYAlfHO OIBITHBIX ITPOTrPAaMMU-
CTOB, YTO OHU JYMAIOT 110 3TOMY ITOBOJLY.

BbEPH CTPAYCTPYN, CO3[ATE/Ib C++
N ABTOP KHUI'N «THE C++ PROGRAMMING
LANGUAGE»

A nobnto, Y4Tobbl MOV KOA BblN 3NEraHTHbIM U 3d-
(beKkTMBHbIM. JlorMka AO/MKHbLI BbiTb AOCTATOYHO
NPSMONIMHENHON, YTOBbLI OLIMGKaM 6bIN0 TPyAHO
CNpsTaThCs; 3aBUCUMOCTY — MUHUMASbHBLIMMI, YTO-
6bl YNpOCTUTb COMpOBOXAEHNE; 0bpaboTka oLmn-
60K — MOSIHOM B COOTBETCTBMM C BblpaboTaHHOWM
cTpaTervei; a npousBOAUTENBHOCTb — 6M3KOoW
K ONTMUMasnbHOM, YTOBbl He WCKyWwaTb Nofen 3a-
rpA3HATbL KoA 6eCnpUHLUMMHLIMKA ONTUMMU3ALMSIMM.
YMCTbIN KOZ XOPOLLO peLaeT oaHy 3azady.

bbépHu ucnosb3yer cioBo «aJjeranTHbIi». Xoporiee cioo! CinoBaps B MoeM Mac-
Book® Boimaer caenyiomnue ompeaeseHust: T0CTaBASIONUN YIOBOJIbCTBIE CBOUM
UBAIIECTBOM U CTUJIEM; COYETAIONINI TIPOCTOTY ¢ n3obperarenbHocTbio. O6parure
BHUMaHHe Ha 060POT «I0CTABJSIONIUE yaoBOIbCTBHE> . OueBnHO, BoEPH cumraer,
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YTO YHCTHIH KOJ[ TIPUATHO YUTATH. [[PH YTEHIH YUCTOTO KOJIA BBI YIIBIOAETECH, KAK MTPU
BH/IE NCKYCHO C/IeJTAaHHON MY3bIKAJIbHOM MKATYJIKU UK XOPOIIO CKOHCTPYUPOBAHHOMN
MalTnHbI.

Brépr Takxke ynomuHaeT 00 9 HEeKTHBHOCTH — IIPUTOM ABask/abl. HaBepHoe, Hu-
KOTO He YAIUBST 9TH CJIOBA, MpousHeceHnbe m3obperatesem C++, HO s 1ymMaio, 9To
371eCh KPOETCs HeuTo GOJIbIIiee, YeM MPOCTOe CTpeMieHne kK ckopoctu. Hampactbie
TPATHI IPOIECCOPHOTO BPEMEHH HEAJIETAHTHBI, OHU He PA/IYIOT riia3. Takske obparute
BHUMAaHWE HA CIOBO «UCKYIIEHUE», KOTOPBIM DbEPH OMUCHIBAET TTOCTECTBUS HedJle-
rantHocTH. B aTOM Kpoercs riybokas uctuna. [1noxoil kop uckywaem, ciocobCTByst
yBenmuenuio Gecriopsiika! Kora apyrie mporpaMMICTbI U3MEHSIOT TIOXON KOJT, OHI
OGBIYHO JIETTAIOT €T el XyKe.

ITparmaruunsie [piis Tomac (Dave Thomas) u duau Xant (Andy Hunt) Beickasanu
Ty K€ MBICTb HECKOTbKO nHave. OHM CPABHIIIH TIOXO0H KO ¢ Pa3OUTHIMI OKHAMHE'.
3nanve ¢ pasbUTHIMU OKHAMU BBITJISIUT TaK, CJIOBHO HUKOMY JI0 Hero Het jena. [lo-
ATOMY JIIOIA TOJKE TIEPECTAIOT 0OpaIarh Ha Hero BuuManne. OHH PaBHOAYITHO CMO-
TPAT, KaK Ha JIOME MOSABJISTIOTCS] HOBBIE Pa30UThIe OKHA, 4 CO BpEMEHEeM HAYMHAIOT CaMU
6uth ux. OHu ypoayior dacaj 1oMa HAIUCAME U YCTPAUBAIOT MYCOPHYIO CBAJIKY.
Onio pazbuToe OKHO CTAIO HAYATIOM TTPOTIECCA PA3TOKEHTIS.

BrépH Takke yIIOMUHAET 0 HEOOXOAUMOCTH HOJIHOM 00paboTKU OMIMOOK. DTO OLHO
U3 NPOSBJIEHNI BHUMAHKUA K MeJIo4aM. YIpolieHHas o0paboTka ommboK — BCETO
JIVIIITh O/iHA 13 00J1aCTell, B KOTOPBIX TPOTPAMMUCTBI TPEHEOPEraT MeIouaMu. YTed-
Ka — apyraga 06JacTh, COCTOSHIA FOHKM — TPeThsl, HEIOC/IeJ0BaTebHbINA BHIOOD
nMeH — 4yerBepTast... CyTh B TOM, YTO YUCTBIN KO/ y/IeIsS€T MPUCTATbHOE BHUMAaHNE
MeJioyaMm.

B 3aBepiienne BoépH rOBOPUT O TOM, UTO YUCTBII KO/ XOPOIIO PeliaeT OHYy 3a7aqy.
He ciyuaitHo MHOTHE TIPUHITUIIBI TPOEKTUPOBAHUS [TPOrPAMMHOIO 00eCeueHust
CBOJIATCS K 9TOMY IIPOCTOMY HacTaBjieHuIo. [Tucarenu onun 3a 1pyrum mplTaloTcs
JIOHECTH 3Ty MbICJTb. [1710X011 KO/ TIbITaeTcs ciesiaTh CAUIKOM MHOTO BCeTOo, /17151 HeTo
XapaKTepHbl HesiCHble HaMepeHusl U HeOAHO3HAYHOCTb Leseil. g yucroro koja xa-
pakTepHa IesieHanpaBiaeHHOCTb. Kaskaas hyHKINS, KaxkK/AbIH KIacc, KaxkAbli MOLYJIb
(hoKyCcHpPYIOTCS Ha KOHKPETHOM I1eJH, He OTBJIEKAIOTCS OT Hee W He 3aTPsI3HA0TCS
OKPY/KAIOIUMHU MOAPOOHOCTSIMU.

rp34un by4d, ABTOP KHUTU
«OBJECT ORIENTED ANALYSIS
AND DESIGN WITH APPLICATIONS»

YnCTbI KO MNPOCT M MPSMOIMHEEH. YUCTBIN KOA
UMTAETCSl, KaK XOPOLLIO HanMcaHHas nposa. YncTbiii
KOl HMKOr[@a He 3aTEMHSIET HaMepeHWUs MPOeKTU-
POBLLMKA; OH MOMOH YETKUX abCcTpakuuit U npo-
CTbIX JIMHWI Nepeaayn yrnpasneHums.

! http://www.pragmaticprogrammer.com/booksellers/2004-12.html.
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Ipaut YaCTUYHO FOBOPUT O TOM 3Ke, 0 YeM TOBOPUJI BhEPH, HO ¢ TOUKHU 3peHust ydobo-
yumaemocmu. Mue 0coOEHHO HPABUTCS €r0 3aMeYaHKe O TOM, YTO YUCTBIN KO/ J0JIKEeH
YUTAThCSI, KAK XOPOIIO HAIIMCAHHasl TP03a. BCIIOMHIUTE KaKy0-HUOYAb XOPOIIYTO
KHHUTY, KOTOPYIO Bbl YMTaau. BCIIOMHKTE, KAK CJI0OBA CJIOBHO MCYE3a/Id, 3aMEHSSICH
spuresbHbIMU 0Opasamu! Kak kuHo, BepHO? Jlyutiie! Bl ¢JIOBHO BUIEN TTEPCOHAKEIH,
CJIBIIIAJIN 3BYKH, UCITBITBIBAJIN IYIIEBHOE BOJTHEHUE U COMEPEKMBAIN TEPOSIM.

KoneuHo, yTeHme YMCTOTO KOJIa HUKOT/IA He CPABHUTCS € YTeHneM «Biactenmna ko-
setry. U Bee ske mureparypHas Metadopa B IaHHOM cJIydae BIIOJIHE yMeCTHa. YMCThIi
KOJI, KaK ¥ XOpolllag [OBEeCTb, I0JKEeH HArJISHO PACKPBITD UHTPUTY pelllaeMOoil 3a/1a-
unt. OH JIOJUKEH JJOBECTH 9TY UHTPUTY JI0 BBICIIEH TOUKH, YTOOBI TOTOM YHTATENH BOC-
KinkHYJ: «Aral Hy konedro!l», Koria Bce BOMPOCH! U TPOTHBOPEU ST HIATOTIONYIHO
pasperaTcsi B OTKPOBEHUU OYEBUIIHOTO PEITCHMS.

Ha Moii B3TJ1s1/1, MCIIO/Ib30BaHHBINA Ipagn 060poT «deTKas abCTPAKIUsI» IPEICTaB-
JseT coboil ouapoBaTe/IbHbI 0KCIOMOPOH! B KOHIIE KOHIIOB, CJIOBO «4eTKUI» IIOUTH
BCerjia SABJISIeTCS CHHOHMMOM JIJISE CJIOBAa «KOHKPETHBIN». B ciioBape moero MacBook
MPUBEIEHO CJIeyIolee OnpeieieHNe CI0BA «UeTKUW»: KPAmKull, peuumenvHoiil,
paxmuueckuil, 6e3 xKorebanuii unu unux noopobrocmeri. HeeMoTps Ha Kaxylneecs
CMBICJIOBOE TIPOTUBOPEUNE, 3TU CJI0BA HECYT MONIHBIN MH(MOPMAITMOHHBIN ocklr. Harn
KOJI IOJI7KeH ObITh (haKTUIECKNM, a He yMO3pHUTebHbIM. OH JOJIKEH COLePKaTh TOIbKO
TO, 4TO HE0OX0AUMO. YuraTe b I0JKEH BULETD 32 KOJOM Hallly PEHIMTEIbHOCTD.

«BOJIbLLOW» [13/B TOMAC, OCHOBATE/Ib OTI,
KPECTHBbI OTEL| CTPATETMW ECLIPSE

YNCTbIN KOA MOXET YMTaTbCs U YCOBEPLUEHCTBO-
BaTbCs ApPyrMMu pa3paboTymkamu, Kpome ero uc-
XOAHOro aBTopa. NS Hero HanucaHbl MOAYJbHble
N NpueMoyHble TecTbl. B uMcTOM Koge Mcnonbay-
I0TC copepxaTesibHble MMeHa. [1s BbINOMHEHUS
OZIHOW onepaumn B HEM MCMOJIb3YEeTCS OAMH NyTb
(BMECTo HECKONbKMX pasHbiX). YMCTbi koa obna-
[JaeT MWHMMasbHbIMW 3aBMCUMOCTSMM, KOTOpble
SIBHO onpeaeneHbl, N YeTKUM, MUHUMasbHbIM API.
Koa pomkeH 6bITb rpaMOTHbBIM, MOTOMY YTO B 3aBu-
CUMOCTW OT A3blka He BCs Heobxoammas nHdopma-
UMs MOXeT BbITb YETKO BblpaXkeHa B CaMOM Koze.

Boubinoii /Ipiis pasuensier crpemienue [paan K y100604MTaeMOCTH, HO C OAHOM BaK-
HOI ocoGeHHOCThIO. [[9iB yTBEpsKAAeT, YTO YUCTOTA KOJIA YIIPOIIAeT ero AopaboTKy
IpyruMu joabmu. Ha mepBblil B3TJISA 3TO YTBEpsKAeHNE KaKeTCsT OUeBUIHBIM, HO
€T0 Ba)KHOCTH TPY/HO MEPEOIeHNTDb. B KOHIIe KOHIIOB, KO/, KOTOPBI JIETKO YUTAETCS,
1 KOJI, KOTOPBII JIETKO NU3MEHSIETCsI, — HE OTHO U TO JKe.

[loiiB cBs3biBaeT ynctory ¢ Tectamu! JlecsaTh JieT Hasaj 9TO BbI3BAJIO Obl MHOKECTBO
HeJIOYMEHHBIX B3TJIs10B. OMHAKO METOMOJIOTHS Pa3padOTKK Yyepes TeCTUPOBaHIe
OKa3zajia OrPOMHOE BJIUSIHUE HA HAITY OTPACJh U CTaja OJJHON M3 caMbIX (DyH/1aMeH-
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TalbHBIX AucuuIing. o1 npas. Kox 6e3 TecToB He MOKeT ObITh Ha3BaH YMCTHIM,
KaKuM Obl 9JIeTaHTHBIM OH HU ObLI 1 KaK Obl XOPOIIO OH HU YUTAJICH.

[1511B MCTTOTh3yeT CIOBO «MUHUMAJIBHBIHY ABaXAbl. OUEeBUIHO, OH OTAAET MPEJIIo-
YTEeHKE KOMITAKTHOMY KOy Mepei 00beMUCTHIM KOIoM. B caMoM Jieie, 310 mostoskeHue
MOCTOSTHHO TTOBTOPSIETCS B JIMTEPAType MO MPOrPAMMHUPOBAHUIO OT Havajia ee CyIe-
cTBOBaHM:. UeM MeHbllle, TeM Jiyulle.

J151iB TakyKe TOBOPUIL, UTO KO JIOJKEH OBITh ZpaMOmubiM. ITO HEHABA3YNBAS CCBIITKA
Ha KOHIIEIIINIO «IPaMOTHOTO mporpamMmmupoBatusi> JloHanbaa Kuyra [Knuth92].
VTak, KofI TOJKEeH OBITH HATIMCAH B TAKOH (hopMe, 4TOOBI OH XOPOIIIO YHTAJICST JTIOTHMH.

MAWKJ1 ®U3EPC, ABTOP KHUIM'M «WORKING
EFFECTIVELY WITH LEGACY CODE>

S Mor 6bl NEpPeYncnMTb BCE MPU3HAKK, NpUcyLLme
UMCTOMY KOAY, HO CYLLECTBYET OAWH BaXKHEWLLUN
NMpU3HaK, 13 KOTOPOro C/efyloT BCE OCTaslbHbIE.
YnCTbI KOA BCEraa BLIFISAUT Tak, C/IOBHO €ro
aBTOpP HaA HWM TWATENbHO MOTPYyAMNCA. Bbl He
HanaeTe HUKAKUX OYEBWUAHBIX BO3MOXHOCTEN ANA
€ro ynyulleHusi. Bce oHM yxxe 6binv npoayMaHbl
aBTOpPOM Kopa. [onbITaBlUMCh NPeacTaBUTb BO3-
MO>HbIE YCOBEPLLEHCTBOBAHUS, Bbl CHOBA NpUAETE
K TOMY, C Yero BCe Hayanocb: Bbl pacCMaTpUBaeTe
KOA, TWATENbHO NPOAYMaHHbIA U HAMUCAHHbIN Ha-
CTOSILLMM MacTepoM, Hebe3pas3NIMuHbIM K CBOEMY
pemecny.

Bcero onno cnoBo: TiaresbHocTh. Ha camoM ziesie 0HO coCcTaBJSIeT TeMy 9TOU KHUTHU.
Bo3Mo3kHO, ee HazBaHKe CTOUIO CHaOUTD MoA3aronoBkoM: «Kak Tijaresbio paborars
HaJl KOZLOM».

Maiiks monas B caMmyio TOUKY. YUCTBIN KOJ — 3TO KO/, HaJl KOTOPBIM TIATEJIbHO
nopaboranu. KTo-1o He 1oKajien CBOEro BpeMeHU, YTOObI CAEJATh €ro IPOCThIM
1 cTpoitHbIM. KTO-TO Y€1t 10/:KHOe BHUMAaHKE BCEM MeJIoUaM U OTHOCUJICST K KOJLY
C IIyTIOM.

POH IDKE®®DPPUC, ABTOP KHUT
«EXTREME PROGRAMMING INSTALLED>
N «<EXTREME PROGRAMMING
ADVENTURES IN C#»

Kapwepa Pona Havanach ¢ mporpaMMUPOBaHUST Ha
asbike Fortran. C Tex nop oH nucas Koj mpakTuye-
CKM Ha BCeX sSI3bIKaX W Ha BCceX KOMMbIoTepax. K ero
CJIOBAM CTOUT MPUCITYTIATHCS.
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3a nocniegHne Koabl S MOCTOSIHHO PYKOBOACTBYHOCH «MpaBWiaMu MPOCTOro Koaa»,
copMynMpoBaHHLIMM BeKoM. B nopsake BaXXHOCTU, MPOCTON KOA:

— NpOXoAuT BCe TECThI,
— HE COAEPXUT ﬂysﬂMKaTOB;
— BbIpaXa€eT BCE KOHLUENLUUN NMPOEKTUPOBAHUA, 3aI0OXXEHHbIE B CUCTEMY;

— COAEPXWUT MWHWMANbHOE KOMMYECTBO CYLLHOCTEN: K/1accoB, MeToAoB, (yHKUMM
UT. o

M3 Bcex npaBun 9 yaensto OCHOBHOE BHUMaHue [J,Y6J'IVIDOBaHVIlO. Ecnu yto-To penaet-
Cd B nNporpamMMe CHoBa U CHOBQ, 3TO CBMAETENLCTBYET O TOM, YTO KaKada-TO MbICNEH-
Has KOHUENUMSA He Haluna npeacTaBfieHns B Kofe. S MbITatoCb MOHATb, YTO 3TO TaKoe,
a 3aTeM NbITaloCb BbIPasnTb UAEKD 6onee yeTko.

Bblpa3nTenbHOCTb ANl MeHs Mpexzae BCero O3HayaeT COAEpXKaTeslbHOCTb WMEH.
O6bIYHO 51 MPOBOXY MEPEUMEHOBAHWS MO HECKOJIbKO pas, NMoka He OCTAHOBIOCH Ha
OKOHYaTeNbHOM BapuaHTe. B coBpeMeHHbIX Cpeiax NporpaMMUMPOBaHUsSt — TakmX, Kak
Eclipse — nepenMeHoBaHWE BLIMOMHSIETCS JIENKO, MO3TOMY U3MEHEHUs] MeHs He bec-
NOKOSIT. BripoueM, BbIpasuUTENbHOCTb HE OrpaHWYMBAETCS OAHUMM NULWb UMEHAMM.
S TakXke CMOTPIO, HE BBIMOJHSAET M 06bEKT UM MeToz bonee ofHON onepauunu. Eciv
3T0 06bEKT, TO €ro, BepOSiTHO, CTOMT pa3buTb Ha ABa U bonee obbekta. Ecnm 310
METOZ, S BCEraa MNpUMEHSIO K HEMY MPUEM «U3BJIEUEHUS] METOAA»; B UTOrE Y MEHs
OCTaeTCsl OCHOBHOW MeTOZ, KOTOPbIN 6onee YeTko O6bSCHSIET, YTO OH AENaeT, U He-
CKOJIbKO MOAMETOA0B, OO6BSCHAOLMX, KaK OH 3TO Aenaer.

OTcyTcTBUE AYBNMPOBAHNUS M BbIPA3UTENIbHOCTM SBASIIOTCA BAXKHENLWIMMI COCTaBIISIO-
LMMKM YMCTOrO KOAA B MOEM MOHUMAaHWUK. [laxe ecnm npu ynyyweHnn rpsisHoro Koaa
Bbl ByJeTe PYKOBOACTBOBATLCSA TOMBKO 3TUMU [ABYMSI LIENSIMM, PasHULA B KayecTse
KOZla MOXET 6bITb OrpoMHON. OIHAKO CyLLECTBYET ellle 0AHa Liefb, O KOTOPOW 5 TaKXKe
MOCTOSAHHO MOMHIO, XOTS 06bACHUTL ee ByAeT HECKO/bKO CIIOXKHEE.

Mocne MHoroneTHelr paboTbl MHE KaXXETCs, YTO BCE MPOrpaMMbl COCTOSIT M3 OYEHb
MOXOXWX 3M1EMEHTOB. [/l MpyMMepa BO3bMEM OMepaLuio «HAWTU 3IEMEHT B KOJIeK-
umu». HesaBncmMo oT Toro, paboTaeM v Mbl € 6a30l AaHHBIX, coaepXaLLmin UHdop-
Maumio 0 paboTHMKaxX, UK XeLw-Tabnuuel ¢ napamm «KJlY-3HauYeHUe», UM Maccu-
BOM C OAHOTUMHbIMW 06beKTaMm, Ha NpaKTUKe YacTO BO3HUKAET 3afaya U3Bnedb KOH-
KPETHbIV 3M1EMEHT M3 3TON KoMlekuMn. B nofobHbIX cUTyaumsix 1 4acTo MHKarnCcym-
pYI0 KOHKPETHYIO peanu3aumio B 6onee abCcTpakTHOM MeToAe UK Knacce. 3TO OTKPbI-
BAET Mapy UHTEPECHbIX BO3MOXHOCTEMN.

S Mory onpefenuTb Ans HY>HOM (YHKLMOHANBLHOCTM KaKyto-HUbyab MpOCTylo pea-
nusaumio (HanpuMep, XeLl-Tabauy), HO MOCKOMbKY BCE CCbIMIKU MPUKPbITbI MOEH Ma-
NeHbKOM abCcTpakumen, peanus3aumio MOXHO B 1060/ MOMEHT M3MEHUTb. S Mory 6bl-
CTPO ABMraThCA Briepes, COXpaHsis BO3MOXHOCTb BHECTU M3MEHEHUS Mo3aHee.

Kpome Toro, abCcTpakums 4acTo NpYBIIEKAET MOE BHUMAHME K TOMY, YTO Xe «AelUCTBU-
TENbHO» MPOMUCXOAUT B MporpamMMme, U yaep>XXUBaeT MEHA OT peanmsauun noBeaeHusa
KOMNEKUMI TaM, rae B AeNCTBUTENbHOCTU [OCTAaTOYHO 60siee NpoCTbIX CnocoboB Mo-
NyyYeHus: Hy>kHol MHdopMaumu. CokpalleHne ay6nMpoBaHusi, BbiICOKasi Bbipas3uTesib-
HOCTb M paHHee NMOCTPOEHME MPOCTbIX abCTpakumiA. Bce 3TO COCTaBNSIET UNCTLIN KOA
B MOEM NMOHNMaHUN.




34 Fnasa 1. Yuctbii Kog

B Heckombkux KOpoTKuX ab3arax PoH MpecTaBil CBOAKY COAEPKUMOTO ITOM KHUTH.
Yerpanenue 1yGJaupOBaHIs, BHITIOJTHEHNE OJIHOI OTIePAIlH, BRIPA3UTETbHOCTD, [IPO-
crhie abctpakimu. Bee Ha Mecre.

YoP KAHHUHTEM, CO3AATEJIb WIKI, CO3AQATE/JIb FIT,
OAVH U3 CO3AATE/IEN 9KCTPEMAJIbHOIO
MPOrPAMMUPOBAHWSA. BAOXHOBUTEJIb
HANMUCAHUA KHUTU «DESIGN PATTERNS».
AYXOBHbIV NIMAEP SMALLTALK U OBbEKTHO-
OPUMEHTUPOBAHHOIO NOAXOAA. KPECTHbIN
OTEL| BCEX, KTO TLUATEJ/IbHO OTHOCUTCA

K HAMUCAHUIO KOAA.

Bbl paboTaeTe C 4WCTbIM KOAOM, €CNU Kaxaas
(yHKUMSA AenaeT NpuMEepHO TO, YTO Bbl OXUAANN.
Ko MOXHO Has3BaTb KpacuBbIM, €Cn y Bac Tak-
)Ke CO3AaeTcs BrieyaTsieHne, YTo s3blk Obl1 co3aaH
crneumarnbHo s 3ToW 3ajauun.

[Tomo6HbIe 3asIBJIEHUST — OTINYUTENbHAST CIIOCOOHOCTh Yopzia. Bel unraere ux, Ku-
BaeTe TOJIOBOI U MEPEeXONTe K CIeAYIoNel TeMe. ITO 3ByUNT HACTOJIBKO Pa3yMHO,
HACTOJIBKO OYEBU/IHO, YTO HE BBITJISIUT YeM-TO TIYOOKUM 1 MyApbiM. Bpoje 6ol Bee
camo co06oit pasymeercst. Ho gaBaiite IpucMOTPUMCS TIOBHUMATETbHEE.

«...IPUMEPHO TO, YTO BBI OKUAANN». KoT/a BBl B TOCTEAHUN pa3 BUAETU MOIYJIb,
KOTOPBIN Jle1asl TPUMEPHO TO, UTO BBl oxkuamn? [louemy momazaoniecst Ham MOJLY -
JIM BBITJISIZISAT CJIOKHBIMU, 3allyTaHHBIMU, IIPUBOJSAT B 3aMeNIaTe/ibcTBO? Pa3Be onu
He HapyluaoT 9To npasuao? Kak 4acTo Bl 6€3yCIENIHO IBITAJUCH MOHSTh JOTUKY
BCeli CUCTEMBI U TIPOCJIE/INTH €€ B TOM MOJLyJie, KOTOPbIH Bbl ceiiuac ynrtaete? Korzga
B TTOCJIETHUH pa3 TIPU YTEHUN KOJIa BBl KUBAJIH TOJIOBOH TaK, KaK MPU OUEBUIHOM 3a-
saByienun Yopjaa?

Yop/ cunTaert, 4TO YTEHME YUCTOTO KO/IA BAC COBEPIIEHHO He YIUBUT. B camom nere,
OHO jtake He moTpebyeT 0T Bac 0COOBbIX yCUIIMiA. Bbl unraere Ko, ¥ OH JeIaeT mpu-
MEPHO TO, 4TO BbI O3KUQIN. YHUCTBIN KOJI OUEBUJICH, TIPOCT U IIpUBJeKaTesieH. Kaskapiit
MOJLYJIb CO3/IA€T YCJIOBUSE JIJISI Catelytorero. Kaskabiii Moty ib OKa3bIBaEeT, Kak OyaeT
HaIMCaH cJIeyIonuii MoyIb. YncTple MporpaMMbl HAllMCAHbI HACTOJIBKO XOPOIIIO,
YTO BBI 3TOTO JlaXke He 3aMmeuaere. biarogapst aBTOpy KO/ BBITJISIIUT 10 CMEITHOTO
IIPOCTBIM, KaK U BCe JIelCTBUTEIbHO BbIJIAIONecs] TBOPEHUS.

A kax HacueT npezcTaBieHuss Yopaa o kpacote? Bce Mbl KalIoBainch Ha sI3BIKH, HE
npeHasHaveHHble s penreHns nammx sanad. OQHaKo yTBepKAeHne Yopaa BO3-
JlaraeT OTBETCTBEHHOCTD Ha Hac. OH FOBOPHT, YTO IIPU YTEHUM KPACUBOTO KOJIA SI3bIK
KayKeTCsT CO3/IaHHbBIM JIJI pelllenusl KOHKpeTHON 3agaun! CriesoBaTesibHO, MBI CAaMU
JOJIKHBI 03a00TUTHCS O TOM, YTOOBI SI3BIK Ka3ascst mpocThiM! SI3bIKOBbIE (haHaTHKH,
sasyMaiitech! He S3bIK fe/1aeT IIporpaMMbl IIPOCTBIMU. IIporpaMma BBITISAUT HPOCTOM
Gsiarogapst paboTe nporpamMMmucTal
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LLUkonbl Mbicnun

A kak Hacuer Mens ([Ismomka 506)? Yro g gymaro 1o HOBOY YHUCTOrO Koga? dta
KHUTA PACCKAKET BAM BO BCEX MOAPOOHOCTSIX, UTO ST U MOU COPATHUKH J[yMAaeM O UH-
cTOM Kojzie. BBl y3HaeTe, Kak, 1o HAIIeMy MHEHMIO,
JOJIKHO BBITJISIIUT YUCTOE UM TIePEMEHHOM, Y1CTast
(OYHKITNS, YUCTHIH KIacc U T. 1. MBI n31araeM CBOH
MHEHUS B BUjie 6ECIIPEKOCTOBHBIX UCTHH W HE W3-
BUHSIEMCS 32 CBOIO KaTeTOpUYHOCTL. /{711 Hac, Ha
MAaHHOM MOMEHTE HAIlNX Kapbep, OHU A61210mcs bec-
PEKOCJOBHBIMU ucTHHAMU. OHM COCTABJISIIOT HAIILY
WKOTY MbICAU B OOTACTH YNCTOTO KOJA.

Macrepa 60€BbIX UCKYCCTB HE JOCTUTIIH €[UHOTO
MHEHMS 110 IIOBOJLY TOTO, KaKON M3 BU/IOB €/IMHO-
GOPCTB SABJISETCA JIyUIINM, 2 KAKUE TIPUEMbI — CaMbl-
Mmu apdextnBHBIMI. HacTo Beqylme MacTepa co3za-
10T COOCTBEHHYIO TITKOJTY U HAOUPAIOT yUeHUKOB. Tak
MOSABUIACH TITKOJIA 310-A3101Ty [peticu, ocHOBaHHAS
cembeii [peticu B Bpazuimun. Tak ogBusiack 1mkosa 1310-A3101ry XaKKopio, OCHOBaHHAs
Oxysamoii Pioxo B Tokno. Tak nosisusack nikosia [xkut KyH-10, ocHoBannag bpiocom
JIn B Coenmnennpix IITarax.

YUeHUKN 3TUX PAa3HBIX MIKOJ IMOTPYKAITCS B YIeHNE OCHOBATE S MKoJbl. OHE TI0-
CBAMIAIOT ce0Os MBYUEHUIO TOTO, YEMY YUUT KOHKPETHBII MacTep, 4acToO OTKA3BIBASICH
oT yueHuii 1pyrux mactepos. [lo3nHee, Korzia ypoBeHb UX MacTepCTBA BO3pacTeT, OHU
MOTYT CTaTh YYCHUKAMH JPYTOTO MacTepa, 4ToObI PACIIUPUTH CBOM MTO3HAHUS U IIPOBE-
PUTH UX Ha ITpakTrKe. HekoTopble 1epexoiaT K COBepIlIeHCTBOBAHUIO CBOMX HABBIKOB,
OTKPBIBAIOT HOBBIE IPUEMbI 1 OTKPBIBAIOT COOCTBEHHBIE TITKOJIBL.

Hu ogna 13 9TUX pasHbIX IIKOJ He oOaagaer abcomomuoi ucmunoil. Tem He MeHee
B PaMKaxX KOHKPETHOH IITKOJIbI MBI IEHCTBYEM Tak, OYTO ee yUeHHe U apceHasl TPUEMOB
BepHbL. VIMEHHO TaK ¥ cJielyeT TPEHUPOBAThCS B 1TKoJie Xakkopto uian [xxut KyH-o.
Ho 1paBuibHOCTH IPUHIUIIOB B IIPeAeIaX OJHON MIKOJIbI He AeaeT OUMOOYHbIMU
YUEeHUST IPYTUX TTKOJI.

Cuwnralite, 4yTo 3Ta KHUTA sABJAseTcst onmucanneM IlIkombr yunremneit Yuctoro koza.
B neii npejictaBiieHbl Te€ METO/IBI U TIPUEMbI, KOTOPBIMU MbI CAMU TI0JIb3yeMCsI B CBO-
€M UCKycCTBe. MBI yTBEpsKIaeM, UTO €CJI BBl TIOCTEyeTe HAlleMy YUEeHUIO, TO 3TO
MIPUHECET BaM TaKYIO Ke T0JIb3y, KAK U HaM, ¥ Bbl HAYYUTECH ITMCATHh YUCTHIN U TIPO-
(heccronanbubiii ko, Ho He cTouT ymMaTh, 4TO Hallle yYeHHUEe «UCTUHHO» B KAKOM-TO
abcosoTHOM cMbIce. CyLIeCTBYIOT APYTIHE HIKOJIbI K MACTEPa, KOTOPbIE MMEIOT HIYYTh
He MeHbIIle OCHOBAHUI MPeTeHI0BaTh Ha npodeccnonannsm. He ymyckaiite BO3MOXK-
HOCTHU YUUTHCS Y HUX.

B camowm ziesie, MHOTHE peKOMEHIAITNN B 3TOW KHUTE TPOTUBOPEUYMBLIL. BeposiTHO, BbI
COTJIACUTECD HE CO BCEMU 13 HUX. BO3MOXKHO, TTIPOTHB HEKOTOPLIX BbI OY/IETE SIPOCTHO
[IPOTECTOBATH, ITO HOPMAJILHO. MbI He mpeTeHyeM Ha abcosmoTayto uctuny. C apy-
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rOif CTOPOHBI, IPUBE/JIEHHbIE B KHUTE PEKOMEHAIUN SABJISAIOTCS [JI0/IaMU JI0JITHX,
HEIIPOCTHIX Pa3MblIIJIeHNT. MBI IPUIIIIN K HUM TI0CJIe IeCATUIeTUI TIPaKTHYecKOi
paboThI, HelpecTaHHBIX P06 1 oGOk, HezaBrCHMO OT TOTO, COTTTaCHTECH BBI C HAMU
WJIW HET, HAIlly TOYKY 3PEHUS CTOUT 110 KpaliHell Mepe y3HAaTh U YBaXKaTh.

Mbl — aBTOpbI

ITosie @author kommenTapus javadoc roBOpUT 0 TOM, KTO Mbl Takue. Mbl — aBTOPBL.
A KaK M3BECTHO, Y KaK/IOTO aBTOPA UMEIOTCSI CBOM YUTATEJNU. ABTOP HECET OTBET-
CTBEHHOCTD 3a TO, ‘{TO6bI XOPOIIO U3JIOKUTH CBOU MBICJN YHUTATE/IAM. KOI‘I[a Bbl B
CTIeJIYIONIMH pa3 HAIUIIEeTe CTPOKY KO/a, BCIOMHUTE, UTO BbI — aBTOP, W MTUTIETE TS
yuTareseil, KOTopbie OyAyT OLEHUBATH ILIO/bI Balleil paboThL.

KT0-TO CIIPOCUT: TaK JI 3K 9aCTO YMUTAETCS HAIT KOAL? PasBe GOJIbIIast 4acTh BpEMEHU
He YXOJIUT Ha ero HanncaHue?

Bam korga-auOyib OBOAUIOCH BOCIPOU3BOUTD 3alUCh CEAHCA PENAKTHPOBAHS ?
B 80-x 1 90-x roz1ax cy1iecTBOBAIHN PEAAKTOPBI, 3AITUCHIBABIITIE BCE HAKATHS KITABHIIT
(uarpumep, Emacs). Bbr Moryiu ipopaboTaTh 1ieJIblii yac, a I0TOM BOCIIPOU3BECTH BECh
CeaHc, CJIOBHO yCKOpeHHOe KUHO. KoT/ia 5 3To fesral, pe3yJibTaThl OKa3bIBAIUCh MTPO-
CTO TTOTPsICATONTUMU. BOJBITMHCTBO Onepalinii OTHOCUJIOCH K TIPOKPYTKE U MTEPEXOIY
K JIPYTUM MOJLyJisiM!

Bo6 omxpwieaem mody.iv.
On naxodum Qymuxyuro, Komopyio 1eodxXo0UMo UsMEeHUMb.
3adymwvieaemcst 0 nocaedcmeusix.

011, menepv on nepexooum 6 Hauaio MooYLst, WmoobL NPOCEPUMb UHUUUATIUSAUUIO Nepe-
MEHNHOLL.

CHosa 6038pawaemcst 6HU3 U HAUUHAEM 8800UMb KOO.
Cmupaem mo, umo moavKo 4mo 66eJl.

Beodum sanoso.

Ewe pas cmupaem!

Beodum nonosuny wezo-mo 0pyzozo, Ho cmupaem u smo!

IIpoxpyuusaem modyiv xk Opy20i PYHKUUL, KOMOPASL BbI3bIBACTN USMEHAEMYIO PYHKUUIO,
UMoObL NOCMOMPEMb, KAK OHA BbL3LIBACTNCSL.

Bosspawaemces 06pammo u 6occmanasiusaem movko umo cmepmiil Koo.
3adymvieaemcsi.
Crnosa cmupaem!

Omxpoisaem opyzoe okHo U npocmampueaem xoo cybxaacca. Ilepeonpedensemes au
8 HeM ama pyHkyus?

B o6iem, Boi onsizin. Ha caMoMm ziesie COOTHOIEHIE BPEMEHN YTEHHSI U HATHCAHUST
xozia pessimaeT 10:1. MBI MOCTOSTHHO UWTaeM CBOI CTapblif KOJ, TIOCKOJIBKY 3TO He-
06XO/IMMO JIJIsI HAIIMCAHUST HOBOTO KOJIA.
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W3-3a cTOJIb BEICOKOTO COOTHOIIIEHMST HAIII KO/ 10JIKEH JIETKO YNTaTbhbCA, JaKe eCJIn
9TO 3aTPY/IHAET €ro HalluCaHune. KOHe‘{HO, HaltucaTb KO/, HE IPOYNTaB €TI0, HEBO3SMOK-
HO, TaK 4TO yIPOII€HNE YTCHUS B ]IEIL/,ICTBI/ITCJIBHOCTI/I YIIpOIIAET 1 HallMCaHWE KO/a.

Yiitu oT 9TOii JIOTUKU HEBO3MOXKHO. HeBO3MOKHO Hanucath Koy 63 peBapuTeib-
HOTO YTEHUST OKPYIKAoIero Koza. Ko, KoTopblil Bbl coGMpaeTech HATIMCATH CETOIHS,
Gy/IeT JTIETKO WJIH TSKEJO YHTAThCS B 3aBUCHMOCTH OT TOTO, HACKOJBKO JIETKO TN
TSKEJIO YUTAETCST OKPYIKAIONIHIA KO/ Ecii BbI XOTHTE OBICTPO CIIPABUTHCSI CO CBOEH
3ajiaueid, ecJIi BBl XOTHUTE, YTOOBI BATT KO OBIJIO JIETKO MHCATH — M03a00TETECH O TOM,
4TOOBI OH JIETKO YHTAJICSI.

Mpasuno 6oickayTa

XOPOH_IO HaIlMCaTb KO HEAOCTATOYHO. H€O6XOZII/IMO TOI/IEPKMUBATD YUCTOTY KO/JZa
C T€4Y€HUEM BPEMCHMU. Bce mbr BHU/I€JIN, KaK KO/l 3arHUBA€T U IETPAJUPYET C TEHECHHUEM
BpEMEHU. 3H3‘H/IT, MbI JTOJIKHBI aKTUBHO HOpa6OTaTb Ha/l TEM, 4TOOBI HTOTO HE po-
MN301IJIO.

Y 6olicKkayTOB CyIECTBYET IIPOCTOE IIPABUIIO, KOTOPOE IPUMEHMMO U K HaIllel 1mpo-
beccun:

Ocmasv mecmo cmosinKu uuwe, uem oHo 010 00 MBoezo npuxoaa1.

Ecam Mbr Bce OyzieM 0CTaBasATh CBOI KOJI YMIIe, 4YeM OH ObLI 10 HAIIEro IPUXO0/a, TO
KOZL Iorpocty He Oyzer 3aruusarh. ducrka He o0sg3aHa ObiThb ri06abHoiL [Tpucsoiite
GoJ1ee MOHATHOE UMsI IEPEMEHHOM, paszbeiiTe CIMIIKOM GOJIbIIYIO (DYHKIHIO, yCTPaHHU-
Te O/IHO HE3HAYUTEJIbHOE TIOBTOPEHNE, TIOUUCTUTE CJOKHYIO TeTTOuKy 1f.

IIpencrasisiete cebe pabOTY HAM TTPOEKTOM, KO KOTOPOTO YAyuulaemcs: ¢ TE9eHneM
spemenn? Ho MoxeT iu nmpodeccroHall mo3BoJuTh cebe HeuTo nHoe? Passe mocro-
SHHOE COBEPIIEHCTBOBAHNE HE SABJISETCSI HEOTHEMIIEMOIT YacThIO TPoheccuoHaIn3Ma’?

MpeabicTopus U NPUHUMUNDI

ITa KHUTA BO MHOTHUX OTHONIEHUSX SBJISETCS <IIPEJbICTOPUEil> /I KHUTH, HAIU-
canHoii muoi B 2002 rony: «Agile Software Development: Principles, Patterns, and
Practices» (cokpamenno PPP). Kuura PPP nocssiieHa npuHIunaM oObeKTHO-
OPUEHTHUPOBAHHOTO ITPOEKTUPOBAHUA Y IPAKTUYECKUM ITPUEMaM, UCIIOJIb3YEMbIM TIPO-
(dheccronambHbIME paspaboTunkamu. Ecim Bbl erite He untanu PPP, ckasky, 4To Tam pas-
BUBAETCS TEMa, HaYaTast B 9T0i kuure. [Ipounrtasiime yoesITCs, YT0 MHOTHE UEH Tie-
PEKJIMKAIOTCS C HIesIMU, M3JI0;KeHHBIMU B 3TOH KHUTE HAa YPOBHE KOJA.

! U3 npommasibroro nocianus Pobepra Crusencona Cmura Bagen-Ilayasuia ckayram: «Ilocra-
paﬁTer OCTaBUTDH 3TOT MUDP YYyThb JIYy4IITNUM, Y€EM OH 6})1]1 J10 Balllero nMpuxo/a...»
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B ar0i1 KHUTE TIepHONYECKU BCTPEUAIOTCS CChIJIKKM Ha Pa3IMyHble IIPUHIUIIBI ITPOEK-
TUPOBaHMA. B yacTHOCTH, yIOMUHAETCSA MPUHIUIT elnHOM oTBeTcTBeHHOCTH (SRP),
OPUHIAT OTKPbITOCTH /3aKkpbiTocTd (OCP) 1 npuHIUI 0OpalleHusT 3aBUCUMOCTEN
(DIP). Bee a1t mpuHLIMnbL 10APOOHO onucanbl 8 PPP,

3aK/iloueHume

KHuru o nckycctBy He 00€IIaloT ciejiaTh 13 Bac XyI0KHUKA. Bee, uTo oK MoryT —
MO3HAKOMUTD BacC ¢ MIpUeMaMi, MHCTPYMEHTAMU W HallpaBJIeHUEM MBICJTH JAPYTUX
XYIOKHUKOB. DTa KHUTA TOKe He 00eIaeT ¢IeiaTh U3 Bac XOPOIIEro MPOrpaMMUCTa.
Omna He obemtaer copMUPOBATH Y BaC «4YBCTBO KOAa». I MOIy JIMIIb [10Ka3aTh,
B KaKOM HalIPaBJE€HUM MBICJIST XOPOIINEe IIPOrPAMMUCTBI U KaKue IIPUEMbI, TPIOKU
U MHCTPYMEHTBI OHU IIPUMEHSIOT B CBOEii pabore.

[Tozo6HO KHUTAM 110 UCKYCCTBY, 9Ta KHUTA HACBIIIEHA IOAPOOHOCTAMI. B Heil MHOrO
KOJIa — KaK XOPOIIIEro, Tak W TI0X0T0. Bbl yBUANTE, KaK TIOXO0i KO/ TPpeobpasyercst
B XOpoIIuii. Bbl Hali/ieTe CIIUCKYU 9BPUCTUIECKUX MTPABUIL, AUCIUTIINH U METO/I0B. Bbl
YBU/IUTE MHOKECTBO IIPUMEPOB. A Jlajibllle JIEJIO TOJbKO 32 BAMU.

ITomMHUTE CTAPBIil aHEKAOT O CKPHUITave, KOTOPBIH 3a0IyIUIICS TIO TyTH HAa KOHIIEPT?
OH OCTaHOBMJI CTaPUKA Ha yTJIy M CIIPOCKJI, Kak nornacts B Kapueru-xosur. Ctapuk
MMOCMOTPEJ HAa CKPHUTIaya, Ha 3a5KaTy0 y HETO MO/ MBITIKOW CKPUTIKY M cka3al: «Cra-
paiics, ceinok. Crapatics!s

JintepaTtypa

[Beck07]: Implementation Patterns, Kent Beck, Addison-Wesley, 2007.

[Knuth92]: Literate Programming, Donald E. Knuth, Center for the Study of Lan-
guage and Information, Leland Stanford Junior University, 1992.



Copep)xaTenibHble UMEeHa

Tum Ommunzep

Mmena BcTpeyaoTcs B IPOrpaMMUPOBaHNH 1TOBceMecTHO. M bl IpricBanBaeM MMeHa
CBOUM IIepeMEHHbIM, (DYHKIIUSM, apFyMeHTaM, KJIaccaM U IakeTaM. Mbl IIprcBanBaeM
MMeHa NCXOMHBIM (haiijlaM U KaTajoraM, B KOTOPBIX OHU XpaHATCA. Mbl TprcBanBacM
uMeHa aitnam jar, war v ear. Vimena, umeHna, umena... Ho to, 4To fiesiaercs tak gacro,
JIOJIKHO Jies1aTbest Xoporio. /lasee puBO/STCSI HEKOTOPbIE IIPOCThIE TPaBuJia CO3/[aHus
XOPOTIINX UMEH.
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MIMeHa A0/IKXHbI NepeaaBaTtb
HaMepeHu!s NPorpaMMUCTa

Jlerko ckasaTb: uMeHa JI0JKHbI llepe/iaBaTh HamepeHus porpammucta. Vl Bee e K Bbl-
GOpY UMEH CJIe/[yeT OTHOCUTHCS cepbe3Ho. UToObI BHIOPATh XOPOIIee NMst, TTOHaI00UT-
cs BpeMsl, HO 9KOHOMMS OKYIUT 3aTpatrbl. VTak, ciaequTe 3a UMeHaMU B CBOUX IIPO-
rpaMMax M M3MeHsIiiTe X, ec/iu Hafijere Gosee yauHble BAPUAHTEL. TUM BbI YIIPO-
CTUTE JKU3HB KaXKIOMY, KTO YATAET Balll KO (B TOM YHCJIE U cebe CaMOMY ).

Nms mepeMeHHOM, (DYHKIMY WK KJIacca TOJIKHO OTBEYaTh Ha BCE TJIABHBIE BOITPOCHI.
OHO J0JKHO COOOIINTD, OYEMY 9Ta IepeMeHHast (1 T. /I.) CYIIECTBYET, YTO OHA JIeJIaeT
U Kak uciojbayercs. Eciu ums tpedyeT JOMoJHUTENbHBIX KOMMEHTapueB, 3HaYuT,
OHO He TIepelaeT HaMePeHU I TPOTPaMMUCTA.

int d; // lpowenwee Bpems

Nwms d He iepeiaeT pOBHBIM cUeTOM HIUero. OHO He acCOIUUPYETCst HU ¢ BpEMEHHBIMU
WHTepBAJaMU, HU ¢ AHsAMU. ETo cireqiyetT 3aMeHUTh IPyTUM UMEHEM, KOTOPOE YKa3bl-
BaeT, YTO UMEHHO U3MEPIETCS U B KAKUX eIMHUIAX:
int elapsedTimelInDays:;
int daysSinceCreation;
int daysSinceModification;
int fileAgelnDays;
CoiepskaresbHble UMeHA CYIIECTBEHHO YIIPOMIAIOT MOHMMAHKE 1 MOJAM(DUKAIUIO KOJIA.
Hanpuwmep, uto penaet caemyonuii hparmeHT?
public List<int[]> getThem() {

List<int[]> 1istl = new ArrayList<int[]>():

for (int[] x : thelist)

if (x[0] == 4)
Tistl.add(x);
return Tistl;

}

[Touemy MBI He MOKEeM cpasy cKaszaTh, UTO JeJaeT 3TOT KoA? B HeM HeT CJI0’KHBIX
BeipaskeHuil. [Ipobesibl U OTCTYIIbI pacCTaBJIeHbI TPAMOTHO. B Koje 3a/1eiicTBOBaHblI
TOJIBKO TPY TIePEMEHHBIE 1 /[B€ KOHCTAHTBL. B HEM HET HUKAKMX XUTPOYMHBIX KJIACCOB
WJIN TIOJTUMOPMHBIX METOIOB, TOJIBKO CITMCOK MAacCUBOB (110 KpaliHell Mepe Ha MepBhIit
B3IJISAN).

Hpo6ﬂeMa KPOETCA HE B CJIOKHOCTH KO/a, a B €T0 Heoueeuauocmu, TO €CTb CTEIleHH,
B KOTOpOIjI KOHTEKCT HE CJEeJlYET ABHO U3 CaMOI'0 KO/la. KOLI 1Io/Ipa3yMeBa€eT, 4YTO Mbl
3Ha€M OTBETBI Ha BOIIPOCHI:

Kaxkwue pannbie xpansitest B thel ist?

N

Uewm Tax BakeH ajieMeHT thel st ¢ HyJeBbIM UHIEKCOM ?

w

Kaxkoil ocobblil cMbICT nMeeT 3HaueHue 47

~

Kaxk 6yzeT ncmob30BaThCsl BO3BPAILIAe€MBbIil CIINCOK ?
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OTBeThI Ha BCe 3TU BOTPOCHI HE CJEAYIOT U3 TIPUMEPa, XOTS 1 MO Obl. JlomycTum,
MbI pabotaeM Haj urpoii «Careps. VITrpoBoe 1oJ1e MpeICTaBIeHo B BUJIE CIIUCKA STYEEK
c nmeneM thelist. [lepemmenyem ero B gameBoard.

Kasknas stueiika UTpoBOTO MOJIST TIPEJICTABIIEHA TIPOCTHIM MacCUBOM. /[asiee BbIsSICHSIET-
€4, 4TO B 3JIEMEHTE C HYJIEBBIM UHIEKCOM XPAHUTCS KOJ COCTOSTHUA, a KO/ 4 0O3HAYaeT
«axok ycraHoBIeH». /lake TpocToe TpUCBanBaHNE UMEH BCEM 3TUM KOHIIETIIUSM
CYHIECTBEHHO YJIy4YllaeT KOJL:
public List<int[]> getFlaggedCells() {

List<int[]> flaggedCells = new ArrayList<int[]>():

for (int[] cell : gameBoard)

if (cel1[STATUS VALUE] == FLAGGED)
flaggedCells.add(cell);
return flaggedCells;

OG6paTuTe BHUMAHUE: TPOCTOTA KOJIA HECKOJIBKO He M3MeHUIach. HoBast Bepcust cojiep-
JKUT TOTHO TAKOE JK€ KOJTMIECTBO OTIEPATOPOB U KOHCTAHT, ¢ aOCOTOTHO TAKUM JKe KO-
JIMYECTBOM yPOBHEHN BIIosKeHHOCTH. OIHAKO KOJ[ CTAJI CYIECTBEHHO GOJIee MOHITHBIM.

MozxHO ToHTH elie Aabllie U HAMUCATh MPOCTON KJacc A MPEACTABICHUS sTueeK
BMECTO UCTIOJIb30BaHUsI MaccBa int. B kirace Bkirouaercst (hyHKITHS, Tiepeaoniast Ha-
MepeHus porpaMmucTa (Ha3oBeM ee isFlagged); oHa CKpbIBaeT «BOJIILIEOHbIe> YHCIIA.
B pesynbraTe Mbl TOJTy4aeM HOBYIO BEPCHIO (DYHKITHH:
public List<Cell> getFlaggedCells() {

List<Cell> flaggedCells = new ArrayList<Cell>():

for (Cell cell : gameBoard)

if (cell.isFlagged())
flaggedCells.add(cell);
return flaggedCells;

He n3menuioch HUYET0o, KpOME€ MMEH — HO TEIePb MOJKHO JIETKO ITOHATD, YTO 3€Ch
ITPpONCXOANT. Taxosa cna BI)I60pa XOpOoIInX NMEH.

N36erante aesnHdpopmaumm

ITporpaMMuCTBI IOJEKHBI H30ETATh JIOKHBIX ACCOIMAIIIT, 3aTEMHSTIOTIIX CMBICJT KOJIA.
He ucrosp3yiiTe cj10Ba O CKPLITHIMU 3HAYEHUSIMU, OTJIMYHBIMU OT IIPEII0JIAraeMOTO.
Harmpumep, repeMeHHBIM He CTOUT [IPUCBAMBATh UMeHa hp, aix, and sco, motomy uTo
OHMU accoLUUpyIoTcs ¢ Iargopmamu U pasnosuanoctamu Unix. [laske eciu B miepe-
MEHHON XpaHUTCS IJTMHA TUIIOTEHY3bI M UMS hp KaKeTCsl XOPOIIUM COKPAIleHUEeM, OHO
MOJKET BBECTH B 3a0JTy KAE€HIE YUTATENST KOJIA.

He o603nauaiiTe TpyImy yYeTHBIX 3aMUCeil MMEHeM accountlist, ecimm TobKO OHa Jieii-

CTBUTEJbHO He XpaHuTcs B ciincke (List). CiioBO «CIIUCOK» UMEET JIJIS TIPOTPaMMECTa
BITOJTHE KOHKPETHBIT cMbIcI. Ecii 3amicn XxpaHsTest He B List, a B pyroM KoHTelHepe,
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9TO MOJKET IPUBECTU K JIOJKHBIM BI)IBOI[aM1. B sTom IIpuMepe Jjaydlie HOlIOfIlIeT nMA
accountGroup, bunchOfAccounts 1 gasxe pocTo accounts.

OcreperaiiTech Maji03aMeTHBIX pa3ndnii B uMeHax. CKOJIbKO BpeMeHH TIOHA00UTCS,
4TOOBI 3aMETUTH He3HAUNTeIbHOE pasjindre B XYZControllerForEfficientHand1ingOf-
Strings B ogHOoM MojyJaie u XYZControllerForEfficientStorage0fStrings rue-To B Apyrom
MecTe? ITU UMeHa BBITJIA/AT yCTpallaiolle HOX0XKUMU.

CxoaHoe npejcTaBienne cXoAHbIX KoHIennuii — udopmanus. Hemocsnenosarenb-
Hoe TipeicTaBieHne — gesuHbopmarust. CoBpeMEHHbBIE CPEIbI Java TOJIEPKUBAIOT
YIAOOHBINA MEXaHU3M aBTOMATHYECKOTO 3aBepIIeH s Koja. Bbl BBOANUTE HECKOIBKO
CUMBOJIOB UMEHM, Ha)KMMaeTe HeKyIo KOMOMHAIMIO KJAaBUII (2 MHOTA 0OXOAUTCS
1 6e3 HTOr0) U TOJTyYaeTe CIIMCOK BO3MOKHBIX BADHAHTOB 3aBepiieHst umeHn. OueHb
YII0GHO, €CJTN MMeHa TIOX0KUX OOBEKTOB COPTUPYIOTCS 110 ai(paBUTY, U €CIIU PasJINYsT
[IPEIETIBHO OYEBU/IHBI — Be/b Pa3pabOTUNK, CKOpPee BCEro, BRIOEPET Balll 0OBEKT 110
VMEHH, He YBU/IEB HU BalIUX OOIIMPHBIX KOMMEHTAPUEB, HHU XOTs Obl CIICKA METO/IOB
KJracca.

[To-HacTosimemMy ycTpamniaioniie npuMepbl e3nHOOPMUPYIONTUX UMEH BCTPEYAIOTCS
TIPH UCTIOB30BAHUU CTPOYHON «L»> U iporticHoit «O» B IMEHaX MEPEMEHHBIX, 0COOCH-
HO B KOMOHUHaIusaX. EcrecTBeHHO, TPOOIEMbI BO3HUKAIOT U3-3a TOTO, YTO 3TH OYKBBI
HOYTH HE OTJIMYAIOTCA OT KOHCTAHT «1» 1 «0» cOOTBETCTBEHHO.

inta=1;
if (0==1)
a = 01;
else

1=101;

B0o3M07KH0, HEKOTOPBIM YUTATEIAM 9TOT COBET IIOKaXKeTCs HalyMaHHbIM, OJHAKO Mbl
HEOJIHOKPATHO BUIEH KOJI, B KOTOPOM TIOJI0OHBIX YXHUIIPEHIH OBLIO TPEIOCTATOUHO.
B osiHOM carydae aBTOp Kojia 1axke MPe/iiosKIII UCTIOIb30BATh APYTOil PUPT, 4TOOBI
passuuust ctanu 6osree OYEBUAHBIMU — B JAJTBHEHIIEM 9TO PEIIEHNe TOTKHO OBLIO
nepelaBaThest BeeM OyymuM pazpaboTyrKaM Ha CJIOBaX WM B MTUCHMEHHOM JIOKY-
MerTe. [IpocToe mepenMeHoOBamHe perraet mpodIeMy OKOHYATENHHO U 6e3 CO3IanusT
HOBDIX JIOKYMEHTOB.

Ncnonb3yiTe OCMbIC/IEHHbIE pa3ninuums

Korza mporpaMMUCT HUIIET KO MCKJIIOYH-
TEJIBHO JIJIst TOTO, YTOOBI YIOBJIETBOPHUTD 3a-
IPOCHI KOMITMJISITOPA WU UHTEPIIPETATOPa,
oH cam cebe cosmaer npobembl. Hanpumep,
MOCKOJIBKY OJIHO MMSI B OJ{HOI 00J1acTi nme-
HU He MOKeT 0003HayaTh [ABe PasHble BELIH,

! Kax Gy/eT nokasaHo HUKe, laske ecid KOHTelHep deiicmaumensio npejcTasiser coboii List,
Jiydiiie 060iTUCh 6e3 KOANPOBAHUS TUIIA KOHTEHHEPA B UMEHU.
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BO3HMKAeT c0o0JIa3H IIPOU3BOJIBHO UBMEHHUTh OIHO U3 MMeH. VIHOrIa /It 9TOro uMst
3AIUCHIBAETCS 3aBEIOMO HENTPABUJIBHO U BOBHUKAET Y/IUBUTEJIbHAS CUTYAIIUS: [TOCJTIe
HCTIPaBJICHHsI TPAMMATHYECKOM OMIMOKHU TIPOrpaMma MepectaeT KOMIHINPOBaThes !,

Heznocrarouno 106aBuTh B MM cepuio 1udp Win HenH(GOPMAaTUBHBIE CJI0OBA, JaxKe
ecJi KOMITWJIATOPY 9TOro OyAeT goctaTouHo. Ecin uMeHa pasinvaiorcs, To OHU
JIOJKHBI 0003HAYATH Pa3HbIE TOHSTHS,

«YHucnosbie psaapl» Buga (al, a2, .. aN) gBASIOTCS TPOTUBOIMOJIOKHOCTBIO CO3HA-
TeJIbHOTO TIPUCBANBaHNs NMeH. Takne nMeHa He 1e3MH(MOPMUPYIOT — OHU ITPOCTO He
HecyT uH(MOPMAIIUU U He JIAI0T TIPeJICTaBIeHns 0 HaMepeHusx aBropa. [Ipumep:

public static void copyChars(char al[], char a2[]) {
for (int i = 0; 1 < al.length; i++) {
a2[i] = allil;
}

}

Taxast GyHKIMsI OyAeT YNTaThCST HAMHOTO JIyYlIlle, eC/IU IIPUCBOUTH apryMeHTaM UMeHa
source u destination.

HewundopmaTuBHbIE €JI0BA TaKKe TPUMEHSIOTCS LIS CO3MAHUST OECCOAEPKATENHHBIX
pazmunii. JlomycTtnym, y Bac nmeetcst kiace Product. Co3nas apyroii kiacc ¢ UMeHeM
ProductInfo wim ProductData, BbI co3aeTe pasHble UMEHa, KOTOPbIE 10 CyTU 0003Ha-
YaroT OJHO U TO Ke. Info m Data He HecyT MoJe3HoI nH(pOPMAITIH, KaK U apTUKIN d,
an u the.

Criemyer yuecTh, 4To MCTIOIb30BaHue MPehUKCOB a U the BOBCE He SBJISIETCS OMHOKO1,
HO TOJIbKO IIPU YCJIOBUM, YTO OHU CO3/IAI0T OCMBICJIeHHBIE pa3ianungd. Hampumep, mipe-
(UKC a MOKET IPUCBAUBATHCS BCEM JIOKAJIBHBIM MIEPEMEHHBIM, a TpeduKc the — BeeM
aprymenTam yukiuii?. IIpobiema BO3HUKAET TOTJIA, KOT/IA Bbl HA3BIBAETE MIEPEMEH-
Hy10 theZork, TOTOMY 4TO B IIpOrpaMMe y>Ke eCTb JipyTas epeMeHHast ¢ UMeHeM Zork.

Hewundopmarushbie cioBa u3bbirounnl. ClioBo variable HUKOTA He IOJGKHO BCTpe-
yarbes B nMeHax nepemennbix. CiioBo table nukoraa He JOIKHO BCTPEYaThCs B IME-
Hax Tabaui. Yem umsa NameString sydmie Name? Pase uMst MoKeT GbITh, CKasKeM,
BEIECTBEHHBIM YKCIOM? EC/IH MOJKET, TO 3TO HapyIiaeT MpeAbILyIee IPaBIIIO O Je3-
urdopmarmu. [IpeacTaBere, 4To B IpOrpaMMe IIPUCYTCTBYIOT ABa KJacca ¢ UMeHaMU
Customer u CustomerObject. UTo Bbl MOKeTe CKa3aTh O Pas3inyusix Mesxy Humu? Kakoit
KJIACC IIPEAOCTABJISET JIY YA ITyTh K MCTOPUH TIaTeKel KIneHTa?

Ira npobiieMa BCTPETUIACh HAM B OJJHOM PEAJIbHO CYIIECTBYIONIEM MPUIOKCHUN.
MbI M3MEHIIN UMeHa, YTOOBI 3aIUTUTh BUHOBHBIX, HO TOYHas (GopMa OIIIOKU BbI-
TJISIIAT TaK:

getActiveAccount();

getActiveAccounts():
getActiveAccountInfo();

! [lsst mprMepa MOSKHO TMTPUBECTU COBEPITEHHO OTBPATUTEIHHYTO TPUBBIUKY CO3/[ABATD IEPEMEH-
HyT0 k1asS TOJIbKO U3-3a TOTO, 4TO MM C1ass OBLIO UCIIOIb30BAHO IS APYTUX IEIeil.

2 Ilsymiorika Bob felicTBoBast Tak mpu mporpammupoBanun #a C++, HO TOTOM OGPOCHJI ATy TpuU-
BBIYKY, TIOTOMY uTO Gaarogapst coppemernbiM IDE oHa crasia usnuiHei.
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Kak yuyacTByIolieMy B IIpoeKTe IIPOrPAMMUCTY IIOHATD, KAaKyI0 U3 9TUX (DYHKIIUI BbI-
3bIBATh B KOHKPETHOM CJIyvae?

[Ipn oTcyTCTBUM KECTKUX MMEHHBIX CXeM MMs moneyAmount He OTJIMYaeTcs OT money,
customerInfo ne ornmyaercs ot customer, accountData He oTnmMyaeTcss oT account,
a theMessage — ot message. 3anucpiBaiiTe pasinyaoNIMecss KMeHa Tak, 4ToObl YuTa-
TeJIb KO/Ia TTIOHUMAJT, KaKOW CMBICJI 3aJI0KEH B 9TUX Pa3INUNSIX.

Ncnonb3yute yao60onponsHocCMMbie MMEHa

Jliogsm yo6HO paboTaTh CO CJIOBaMU. 3HAYUTEIbHAS YaCTh HAIIIET0 MO3Ta CIIEI[H-
aJIM3UPYETCsT Ha KOHIIEIIUK CJIOB, a CJIOBA 110 OIIPENeIeHII0 YA000POU3HOCHMBI.
Bb1710 GBI 06MAHO HE UCIIOAb30BATh Ty U3PSAHYIO YaCTh MO3Ta, KOTOPasl Pa3BUBAIACh
JI7IsT pa3roBopHO# peun. Cire/1oBaTesibHO, IMEHA I0JKHBI HOPMAJIBHO TPOU3HOCUTHCSI.

Ecim nmst HeBO3MOKHO HOPMaJIbHO IIPON3HECTHU, TO IIPU JI1060M €ro YIIOMUHAHUU B 06-
CYJKAEHNN BbI BBITJIANUTE ITOJTHBIM UIUOTOM. «I/IT&K, 3a 9TUM 6I/I-CI/I-3p-TpI/I-CI/I-SH-T9
Yy HaC €T 1n-3C-39T-KblO, BI/IlII/ITe?» A ato BaKHO, ITOTOMY 4YTO IIPpOTpaMMUPOBaHNE
ABJIACTCA COL[I/IB.]IbHOfI J1eATE/IbHOCTbIO.

B oHoit n3BecTHOI MHE KOMIIAHUU UCIIOJIb3YeTCs nepementast genymdhms (zara re-
HEPUPOBAHUS, TO/I, MECSIIL, IeHb, YaC, MUHYTBI U CEKYH/IbI ), TO3TOMY TTPOTPAMMUCTBI
YIIOMUHAJIN B CBOMX Pa3rOBOPax «reH-yail-aM-11-3iu-aM-3C». Y MeHs ecTb IIPOTUBHAs
TIPUBBIYKA TPOU3HOCUTD BCE TAK, KaK HAITMCAHO, TI03TOMY S Ha4aJl TOBOPUTD «TeHBSI-
Majta-xumces». [lotom nepemennyio Hauaau Tak Ha3bIBATh MHOTHE MTPOEKTUPOBIIU-
KU U aHAJIUTUKH, U 9TO 3BYJaJIO JOBOJBHO TIyTIO. BIipoueM, MBI fielau 3TO B IITYTKY.
Ho xax 6bI TO H¥ GBLJIO, MBI CTOJIKHYJIUCH ¢ TUITMYHBIM TIPIMEPOM HEYAAuHOTO BbIOO-
pa umen. HoBbiM paspaboTyrikaM IPUXOAUIOCH O0BACHATH CMBICJI IIePEMEHHbIX, 110~
CJie YeTo OHU HAYMHAJIN U3bICHATHCS TyPAIIKUMI HEeCTeCTBEHHBIMI CJIOBAMH BMe-
CTO HOPMAJIBHOU pa3roBopHoii peun. CpaBHUTE:
class DtaRerd102 {

private Date genymdhms;

private Date modymdhms;

private final String pszqint = "102";

[*o %
B
u
class Customer {

private Date generationTimestamp;

private Date modificationTimestamp;

private final String recordld = "102";

/*o
B
Temepb cTaHOBUTCS BO3MOKHBIM OCMBICJIEHHBIIN Pa3roBop: «Jif, Malik, TJsgHb-Ka Ha
aTy 3anuch! B rosie BpeMeHHOTO TITaMIia 3aHOCUTCS 3aBTpaliHsd jaral Pazse takoe
BO3MOJKHO?»
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BbibupaiiTe uMeHa, yaobHbie Ans nomcka

Yy OI[HO6yKBeHHbIX MMEH 1M YMCJIOBBIX KOHCTAHT MMEETCA OJUH CHCHI/I(I)I/I‘IGCKI/Iﬁ He-
AOCTATOK: UX TPY/ITHO MCKAaTh B 60JIbIIOM 00bEMe TEKCTa.

Crpoka MAX_CLASSES PER_STUDENT OoTBICKMBAETCSI JIETKO, & C YUCJIOM 7/ MOTYT BO3HUK-
HyTb 11poOsembl. CrcTeMa IoMCcKa HaXoAuT 9Ty g py B UMeHax (aiiios, B olpe/e-
JIEHAX KOHCTaHT U B Pa3JIMYHBIX BBIPAKEHUAX, I/le 3HAUCHNE UCTIOJIb3YeTCs C COBEP-
[IEHHO JPYTUM cMbicioM. Elile XyiKe, e/l KOHCTAHTa MPEACTABISET COOON IIMHHOE
YKCJI0, B KOTOPOM GBI CIYYaifHO TIepecTaBIeHbI U(pPHI; B IPOrPaMMe TTOSBJISETCS
ormmnbKa, KOTopast O[HOBPEMEHHO CKPBIBAETCS OT TTOUCKA.

Takske He CTOUT MIPUCBAUBATD UM € TIEPEMEHHOH, KOTOpas MOKET MCIOJIb30BATHCS
npu norcke. Camast pacrpocTpaHeHHast OyKBa aHIVIMICKOTO ajdaBuTa ¢ GOJIbIIOI Be-
POSITHOCTBIO BCTPEYAETCs B JIIOOOM TEKCTOBOM (DparMeHTe KasKIoii porpaMMbl. B aTom
OTHOIIICHUH JITMHHbBIC UMEHA JIydIlle KOPOTKUX, a UMEHA, Y0OHBIE JIsT TOUCKA, JIyd-
11e KOHCTAHT B KO/JIE.

JIN4HO 51 cymTalo, 4YTo OAHOOYKBEHHbIE MeHa MOryT 1cioab3oBaThes TOJIBKO ms
JIOKQJIbHBIX IIEPEMEHHbBIX B KOPOTKUX METOAAX. Jnuna umeni 00INcHa COOMeemcmeao-
samw pasmepy ezo obaacmu sudumocmu [N5|. Eciu nepeMenHast Wy KOHCTaHTa MO-
JKET BCTPEYaThCs MJIN UCIIOJIb30BATHCS B HECKOJIbBKUX MECTaX KOJOBOTO OJI0KA, OUeHb
BayKHO IIPUCBOUTH eii Mg, yao0Hoe a1 morcka. CHOBa cpaBHUTE:
for (int j=0; j<34; j++) {

S += (t[j1*4)/5:
}

u

int realDaysPerIdealDay = 4;

const int WORK DAYS PER WEEK = 5;

int sum = 0;

for (int j=0: j < NUMBER OF TASKS: j++) {
int realTaskDays = taskEstimate[j] * realDaysPerldealDay:
int realTaskWeeks = (realdays / WORK_DAYS_ PER WEEK):
sum += realTaskWeeks;

}

WM sum B aTOM parMeHTe He CIAMUMIKOM COZEPKaTeJbHO, HO 110 KpaiiHeil Mepe ero
y1106H0 nckarb. Co3HaTesIbHOE MPUCBABAHIE NMEH YBEJIUINBAET IUHY (DYHKIIUM, HO
oyMaiite, HaCKOJIbKO 11potiie HaiiTi WORK_DAYS PER WEEK, uem uckaTb Bce BXOXK/IEHUS
1dps 5 1 GUIABTPOBATH CIIUCOK /IO MTO3UIHI C HYKHBIM CMBICJIOM.

N3b6erante cxem KOANPOBaHUA UMEH

VY Hac ¥ Tak XBaTaeT XJIOHOT ¢ KOAMPOBAHUEM, YTOObI KCKATh HOBbIE CI0KHOCTH. Ko-
nupoBaHye nHGOPMALIK O TUIIE WU 00JIaCTH BUAMMOCTH B MIMEHAX TOJbKO CO3LAET
HOBBIE XJIOTIOTHI TTO pacimdpoBKe. Bpsa am pasyMHO 3aCTaBIATH KaKJI0TO HOBOTO
pabOTHUKA M3ydaTh OYePEIHON «SA3bIK» KOAMPOBAHUS — B JOIOJHEHUE K N3YYEHHUIO
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(06BIYHO HEMAIOT0) 06beMa Ko/ia, ¢ KOTOPBIM OH Oy/IeT paboTaTh. DTO TOJBKO YCIOK-
HSIET €10 paboTy MPH MOIBITKE PEIeHIs 3a1aui. Kak mpaBuio, KOAMPOBAaHHBIE IMEHA
IIJIOXO [IPOU3HOCATCS U B HUX JIETKO C/IeJIaTh OIIeYaTKY.

BeHrepckas 3anuchb

B noucrtopuyeckue BpeMeHa, KOT/la B SI3bIKaX /leiiCTBOBAIN OTPaHUYCHUS Ha /I~
HY UMEH, Mbl HAPYIIAJIU 9TO MPABUJIO 110 HEOOXOAUMOCTH — U He 6e3 coxKaleHui.
B Fortran mepBast 6ykBa MMeHH TlepeMeHHo#t 0603Hava a Kojt Tita. B parnaux Bepeu-
sax BASIC uMeHa MOIJIM COCTOSATh TOJIBKO U3 OQHOII OYKBBI U 0ZHOM Hudpbl. Berrep-
cxast 3armch (HN, Hungarian Notation) momsiia aTy mpobieMy Ha HOBBIH YPOBEMHD.

BeHnrepckas 3ammch urpajiia BaxkHyto poJb Bo BpemeHa Windows C API, korza mpo-
rpamMMBbI pabotainu ¢ resounciaeHubiMu geckpuntopamu (handle), rmanbivMu yrasa-
TeJISIMU, YKa3aTeJIMH Ha VOid MM Pa3IMUYHbIMU PEATTU3AIUSIMH «CTPOK» (C Pa3HBIM
npuMeHeHreM u aTpubytamn ). KoMIuasiTopsl B T€ IHU HE TOIEPsKUBAIIH TIPOBEPKY
THIIOB, TO3TOMY TIPOTPAMMUCTAM OBLIM HYKHBI «[IOJICKa3KI» [IJIsT 3alIOMUHAHISI THTIOB.

B coBpeMeHHBIX S3bIKAX CYIECTBYET Ky/Ia H0siee pa3BUTAst CHCTEMA TUTIOB, & KOMTIH-
JIITOPBI 3aMMOMUHAIOT TUIIBI 1 0OecednBaioT ux cobmoaenue. Bosee Toro, mosiBuiach
TEHIEHTINST K MCTIOJIB30BAHUIO MEHBIINX KIACCOB 1 GoJiee KOPOTKUX (DYHKINH, 4TOOBI
MIPOTPAMMUCTBI BUIEIU TOYKY OOBSIBICHUST KasKI0H MCIOIB3yEeMON TepEeMEHHO1T.

Java-tiporpammucTy KoAUPOBATH TUIIB B UMeHaX He HYKHO. OObeKTbI 00JIAAI0T CHIIb-
HOI TUTIH3aIMelt, a paboune cpeibl Pa3BIIIUCH JI0 TAKO CTEMEHH, YTO MOTYT BBISIBUTh
OIMMOKY THTA eltie 10 Hayara KoMmuysiinu! Takum o6pa3oM, B HAIIN JHI BEHTEPCKas
3anuch u gApyrue (opMbl KOJAMPOBAHUS THIIOB B MMEHAX [TPEBPATUIIUCH B OOBIYHbIE
nepeskUTKA 1potiioro. OHM yCI0KHAOT N3MEHeHNe MMEHU WJIN TUTIA TIePEMEHHBIX,
bynkmmii n kmaccoB. OHu 3aTpyAHAIOT YTeHUe Kozia. HakoHell, oHM TTOBBITNAIOT PUCK
TOT0, UTO CUCTEMA KOAUPOBAHUS COOBET C TOJIKY YMTATEIS KOJIA.

PhoneNumber phoneString:
// UMf He M3MeHAeTCA Npu M3MEeHeHWn Tuna!

MpeduKcbl YIEHOB KJ1accoB

ITpeduKceh m_, KOTOPHIMU KOTAA-TO CHAOKANNCh epeMEHHbIe KIACCOB, TOKE CTalu
HeHykHbIMK. Kiaceol U GyHKIMK JOJZKHBL ObITH JOCTATOYHO KOMIIAKTHBIMM, YTOObI
BBl MOTJIH 06X0AUThCsE 6e3 perKcoB. TakKe ClieyeT HCI0Ib30BaTh PAbOUyI0 CPeLy
C IIBETOBBIM BBIJIEJICHUEM YJICHOB KJIACCOB, 00ECIIEYMBAIONIMM UX HATJISAHYIO MICH-
TUUKAINIO:
public class Part {

private String m dsc; // TekCTOBOe onucaxue

void setName(String name) {
m_dsc = name;
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public class Part {
String description;
void setDescription(String description) {
this.description = description;
}

}

Kpowme Toro, mtoau OBICTPO yuaTcss HTHOPUPOBATh npedukchr (1 cyhGUKCeh), 4To0bI
BUJIETD COZIEPIKATENBHYIO YacTh uMeHu. deM GoJIbliie Mbl YUTAEM KO/, TEM PEKe 3aMe-
yaeM nipeuKchl. B KOHEUHOM uTore MpehuKe MPEeBPAIaeTcsi B HEBUIUMBbIiT OaJiacT,
XapaKTePHbI /LIS CTapOro KoJa.

NuTepdeicbl n peannsaumm

MHorga B mporpaMMax BCTpedaeTcst 0cOObIi cirydail KoqupoBaHus. JOIycTuM, Bbl
crponte ABCTPAKTHYIO MABPUKY st cosmanmst reometprudeckux ¢uryp. Da-
GprKa npecTaB/sier OO0l nHTepdeiic, KOTOPBIN Peai3yeTcst KOHKPETHBIM KIACCOM.
Kax nx nasBatn? IShapeFactory u ShapeFactory? {1 npemnounTtaio oCTaBJsITh UMEHA
unTepdeiicos 6e3 npedrkcos. [Tpedukc I, CTOMb PacCIPOCTPAHEHHBIN B CTAPOM KOJIE,
B JIYUIIIEM CJIydae OTBJIEKAET, a B Xy/IIIeM — TepeaeT JUIHIO wHhopMaluio. S He
cOOUPAIOCh COOOIIATH CBOMM TI0JIb30BATEJISIM, UTO OHM UMEIOT JIEJI0 ¢ UHTeP(hEcoM.
VM 10CTaTOYHO 3HATh, UTO ITO ShapeFactory, To ecth abpuka Guryp. CiegoBaresbHo,
[IpY HEOOXOAMMOCTH 3aKOANPOBATh B MMeHU JnO0 uHTepdeiic, mbo peannsaimio,
st BBIOMpato peamsannio. v ShapeFactoryImp, win gaxke ypoaiusoe CShapeFactory,
BCe paBHO JIyulle KogupoBanus nndopManuu o6 unrepdeiice.

N36erante MbiC/IEHHbIX NpeobpasoBaHui

He 3acraBistiiTe untaTesss MbICJIEHHO HpeO6paBOBI)IBaTb Ballli UM€Ha B /IPyTHUE, YiKE
N3BECTHBIE EMY. OO06bIuHO 9Ta HpO6JIeM8. BO3HUKaET M3-3a HeKe/laHMA NCII0JIb30BaTh
TMOHATNA KaK N3 IIPOCTPAaHCTBA 3a/la4M, TaK U U3 IIPOCTPAHCTBA PCIICHUA.

Taxag npobJiemMa 4acTo BO3HUKAET IIPU UCIIOJIb30BAHNN OQHOOYKBEHHBIX UMEH Iepe-
MeHHbIX. KOHEUHO, cCueTurK IuKJIa MOKHO Ha3BaTh i, j uiu k (Ho Tosibko He 1), ecoin
ero 00J1acTh BUAMMOCTH OYEHb MaJjia, U OH He KOH(IMKTYET ¢ APYTUMU UMEHAMHU.
ITO CBA3AHO C TEM, YTO OAHOOYKBEHHbIE UMEHA CYETYMKOB IIMKJIOB TPaJAUIUOHHDI.
OpHako B OOJIBIIMHCTBE APYTUX KOHTEKCTOB OHOOYKBEHHBIEC UMEHA HEKETaTEIbHBI,
B CYI[HOCTH, BbI CO3/Ia€T€ BPEMEHHBII 3aMEHHUTE b, KOTOPbIii JOJIKeH ObITh MBICIEHHO
npeobpasoBaH 110/b30BaTeIeM B PealbHyo KoHIenuo. Her Xy aiieil IpudnHb 11s
BbIOOpA UMEHHU C, YE€M Ta, YTO UMEHA a U D yrKe 3aHsTHL.

Kax npaBuJio, mporpaMMHUCTBI BECbMa YMHBI. A YMHBIE JIIO/[F HHOT/IA JIIOOSIT MOKA3bI-
BaTh MOIIb MHTEJIJIEKTA, IEMOHCTPHUPYST CBOU CITOCOOHOCTH K MBICJEHHOMY JKOHTJIHPO-
BaHuUIO. B KoHIle KOHIIOB, ecJin BbI IOMHUTE, YTO repeMenHas r cogep:xxut URL-anpec
C YIaJIEeHHBIM XOCTOM U CXEMOI, TPe0OPa30BaHHBIN K HIDKHEMY PETHCTPY, 9TO COBEP-
IIEHHO OYEBUIHO CBUCTEIBCTBYET O BallleM yMe.
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OpHo U3 pasanyuili Mexy YMHBIM 1 IPO(MECCHOHAIBHBIM IIPOIPAMMUCTOM 3aKJIIO-
JaeTcsl B TOM, 4TO TIpohecCHOHAN TOHUMAET: SICHOCTD IIpeBblie Beero. [Ipodeccno-
HAJTBI UCTIOIB3YTIOT CBOIO CHJIY BO OJIATO U MUTITYT KOJ, TOHSATHBIN JJIST APYTHUX JIOIEH.

MMeHa Knaccos

VMeHa k1accoB U 0OBEKTOB JOJIKHDI IIpe/CTaBJIATD coboii CyLIeCTBUTEJbHbIE U UX
komOuHaru: Customer, WikiPage, Account u AddressParser. CrapaiiTech He UCIIOJIb30-
BaTh B MIMeHaX KJIaCCOB TaKUe CJI0Ba, Kak Manager, Processor, Data mian Info. Mmsa kiac-
ca He JIOJIKHO OBITh TJIaTOJIOM.

NMmeHa meToaoB

VMeHa METO0B IPEACTABISIOT COOON IIaroJIbl WM TJIaroabHble CJIOBOCOYETAHUS:
postPayment, deletePage, save 1 T. . MeTOIbI YTEHN /3aII1CU 1 IIPEAUKATEL 00pasyIoT-
cs1 13 3HaYeHusT 1 ipedukca get, set u s cormracHo crangapty javabean!,

string name = employee.getName();

customer.setName("mike"):
if (paycheck.isPosted())...

ITpu neperpyske KOHCTPYKTOPOB UCIIOJIb3YHTe CTaTHYeCKIe METOIbI-haOpPUKK ¢ MMe-
HaMU, OITUCHIBAIONTUMY apryMmeHThl. Hampumep, 3ammch

Complex fulcrumPoint = Complex.FromRealNumber(23.0);

OOBIYHO JIydIlle 3aMUCh

CompTex fulcrumPoint = new Complex(23.0);

PaccMoTprTe BO3MOXKHOCTD IPUHYAUTETHBHOTO UCIIOIb30BAHUSA TAaKUX METOJIOB; JIJIS
HTOTO COOTBETCTBYIOIIME KOHCTPYKTOPBI OOBSIBIISIFOTCS TPUBATHBIMHU.

N36erante ocTrpoymus

Ecin Bamm nmena Oy yT U3JIUIITHE OCTPOYM-
HbIMM, TO UX CMbICJI 6leeT ITOHATEH TOJIBKO
JIOZISIM, Pa3IeISTIONIMM YyBCTBO IOMOPA aBTO-
pa — U TOJIbKO €C/IM OHU IIOMHAT 1YyTKY. Bee
JIN JIOTQJIAIOTCSI, UTO JiesiaeT (PYHKIUS ¢ uMe-
neM HolyHandGrenade?? Koneuno, 5T0 oueHb
MUJIO, HO, BO3MOKHO, B JIAHHOM CJIy4ae Jiydiie

! http://java.sun.com/products/javabeans/docs/spec.html.
2 «CpsTast pydHas TpaHatas — OPy’KHU€ OTPOMHON Pa3pyIuTeabHOM CUIbI U3 hribMa « MoHTH
[Taitton u Ceamennsiii [paanby». — [Ipumeu. nepes.
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nozoiiziet umst Deleteltems. OTnaBaiiTe mpeAiouTeHNE SICHOCTH TI€Pe]] Pa3BJeKaTe  b-
HOU 1[€HHOCTBIO.

OcTtpoymue yacTo BotiomaeTcs B hopMe pocTopeunii nian ciaenra. Hampumep, He
ucnoJp3yite ums whack () Bmecro kil1(). He ucnomnbayiite myTouky, mpuBs3aHHbIC
K KOHKPETHOM KyJIBType, — Harpumep, eatMyShorts!() Bmecto abort ().

Bbibepute ogHO CNOBO
ANA KAXAOW KOHLUenuuu

BoiGepuTe 0HO CI0BO AJIS IPEACTABICHI OLHON aOCTPAKTHON KOHIENIUH U IIPU-
nepskuBaiitech ero. Hamprumep, cyiecTBoBaHMe B pa3HbIX KJIaccaX 9KBUBAJEHTHBIX
MeTO/IOB ¢ uMeHamu fetch, retrieve u get HemsbGeskHO cosacT myTanuiy. Kak samom-
HUTB, K KAKOMY KJIACCY OTHOCUTCS TO WM nHoe nMst Metozia? K coxkamennio, 9To6b!
3aMOMHUTE, KaKOIl TePMUH UCIIOIL30BAJICS B TOW WJIM WHOI GUOIMOTEKE WITH KIIacce,
HEepeJIKO IPUXOJUTCS IOMHUTD, KAKOW KOMITaHWeH, IpyIIoi Ui TPOrpaMMUCTOM 3Ta
6ubamrorexa 6bia co3mama. B MPOTUBHOM ciydae BBl TIOTPATHTE MAcCy BPEMEHU Ha
MIPOCMOTP 3aT0JIOBKOB | ITPE/IBIYIIUX IIPUMEPOB KOJIA.

Cospemennbie paboune cpensl (takue, kak Eclipse u Intelli]) mpemgocrasisitor
KOHTEKCTHO-3aBUCUMBbIE MTOJICKa3KU — CKAKEM, CIIUCOK METO/I0B, KOTOPbIE MOTYT Bbi-
3BIBATHCS JIJIST KOHKPETHOTO 00bekTa. OHAKO CIIe/lyeT yUUThIBATD, YTO B HTOM CITH-
cKe OOBIYHO He TTPUBOISTCS KOMMEHTAPHHN, KOTOPDIE BHI 3aTMCHIBAETE PSIIIOM C TIMe-
Hamu pYHKIUIT 1 ciickamMu mapaMeTpoB. V1 BaM eriie 1I0Be3JI0, ec/in B HeM Oy Iy T yKa-
3aHBI IMEHA MAPAMETPOB 13 00bsBIeHNH hyHKInil. IMena HyHKINE T0TKHBI OBITH
3aKOHYEHHBIMU U JIOTHYHBIMH, YTOOBI TIPOTPAMMUCT MOT CPa3y BbIOPATh TPABUILHBIH
MeToz 6e3 cO0opa JOOTHITEIbHOI HH(OPMALIHH.

AnayoruutbiM 00pa3oM, HCIOJb30BaHe TePMUHOB controller, manager u driver
B OZIHOI KO/0BOM 6Gaze Toyke BBbI3bIBaeT myTtanuily. Yem DeviceManager mpuUHIMIIN-
asnbHo oTyimuaercst ot ProtocolController? Tlouemy B IBYX CJIy4asiX He HCIIOJIb3Y-
I0TCSl O/IUHAKOBbIe TepMuHbl? Takue nMeHa co3/aloT JI0XKHOe BlledaTieHue, YTo /[Ba
o6beKTa 06J1a/1aI0T COBEPIIEHHO Pa3HBIMK THIIAMU, 4 TAKXKe OTHOCATCA K PasHbIM
KJIACCaM.

Enunblii, corylacoBaHHBIH JIEKCUKOH OKaKeT HEOlEHUMYIO IIOMOIIb ITPOrPAMMUCTaM,
KOTOPbI€ OY/IYT MOJH30BATHCS BAIIIUM KOJIOM.

Bo3aep)xutecb OT KanamMbyposB

CrapaiiTech He HCIIOJIB30BATh OJHO CJIOBO B IBYX CMbIcIax. B cymmoctu, o6o3Hade-
HUeE JIBYX PA3HBIX MJIeW OHIUM TEPMIUHOM — 3TO KajiaMOyp.

! VI3 My IBTUIIMKAIIMOHHOTO cepuasia « Cumiiconsl». — IIpumey. nepes.
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Eciu caietoBaTh IPUHIUITLY <O/THO CJIOBO JIJIS1 KSKJON KOHIEIIMHIY, B IPOrpaMMe MO-
JKET TTOSIBUTBCA MHOTO KJIACCOB, COJIEPKAIINX, HaripuMmep, MeToz add. [Toka crimeku na-
paMeTpOB 1 BO3BpalllaeMble 3HAaUECHNS PA3HBIX METO/IOB add OCTAIOTCST CeMaHTHYECKH
9KBUBAJICHTHBIMH, BCE XOPOIIIO.

O/1HaKO IPOrpaMMUCT MOJKET PELIUTh UCIIOIb30BaTh UM add «paiy euHO00Pas3Hs»
HE3aBUCUMO OT TOTO, BLIIIOJIHSET JIK 9TOT METOJ J00aBJeHUE B IIPEAKHEM CMbBICTIE
wiu Het. [lonmycTum, mporpaMMa CoIepKUT MHOTO KJIacCOB ¢ MeToziaMu add, KoTopbie
CO3/1aI0T HOBOE 3HAYEHWE CJIOKEeHWEeM UM KOHKAaTeHalMel IBYX CYIIeCTBYONNX
3HaYeHUi. BblI 1uireTe HOBBIN KJIaCcC ¢ METOZOM, IIOMEIAIOIIUM CBOI e/JUHCTBEHHBIN
napaMeTp B KoJutekiuio. CTOUT Jin IPUCBOUTD 3TOMY MeToay nMs add? Ha mepsbrit
B3IJISA/L 9TO BBITJISIIUT TIOCIIEIOBATENBHO, TIOTOMY YTO B IIPOTPaMME Y3Ke UCTIOJIb3YeTCsT
MHOKECTBO JIPYTUX METOIOB add, HO HOBBIY METO/I UMEET IPYTYIO CEMAHTUKY, TIO3TOMY
eMy JIydiiie TpucBOUTh MM insert nym append. IIpucBanBast HoBoMy MeToy MM add,
BbI CO3JlaeTe HexKeJIaTeIbHblil KaaaMOyp.

3ajlaua aBTOpa — CJIEIaTh CBOU KOl KaK MOKHO OoJiee moHsTHBIM, Kojt 10JKeH BOC-
MIPUHUMATHCS ¢ TIEPBOTO B3TUISAZA, He TPeOys TIATeTbHOTO u3ydenusa. OpuenTupyii-
Techb Ha MOJIeJIb MOIYJIIPHO JIMTepaTypbl, B KOTOPOI caM aBTOP JI0JIKEH JIOCTYITHO
BBIPA3UTh CBOM MBICJIH, a HE HA aKaJIeMIIECKyT0 MOJIeTb, B KOTOPOW YYeHUK ycep/-
HBIM TPY/IOM TTOCTUTAET CKPBITHII CMBICII TTyOINKAIIUH.

MNcnonb3ynute UMeHa
M3 NPOCTPAHCTBA peLueHuUs

He 3abbiBaiite: Bari Ko Oy/yT YNTATh IIPOTPAMMUCTDL A Pa3 Tak, He CTECHSIATECH UC-
MOJTb30BaTh TEPMUHBI 13 00/1acTH HH(MOPMATUKH, HA3BAHWSI AJITOPUTMOB ¥ MATTEP-
HOB, MaTeMaTHuYeCcKIe TepMUHBI U T. 1. He orpannynBaiiTech MMeHaAMU CKJIIOYNTEIb-
HO U3 TIPOCTPAHCTBA 33/[a4M; He 3aCTABJISTATE CBOMX KOJIJIET TOCTOSTHHO GErarhb K KJIH-
EHTY U CIIPAIUBATh, YTO O3HAYAET KAXKI0€ UM, KOT/Ia COOTBETCTBYIONIAS] KOHIIETITTHS
y’Ke 3HAKOMA UM II0]] IPYTUM Ha3BAHUEM.

Wns AccountVisitor coobmmT MHOTO 110J1€3HO0I MH(GOPMALIMU IIPOIPAMMUCTY, 3HAKO-
Momy ¢ atrtepHoM «Ilocerurenby» (Visitor). M kakoit mporpaMMUCT He 3HAET, 4TO Ta-
Koe «ouepesb 3aganuit> (JobQueue)? CytecTBYeT MHOXKECTBO CyTy0O TEXHUYECKUX
MOHATHUI, C KOTOPBIMY UMEIOT JIEJIO TPOrPaMMUCTBI. Kak paBuiio, TaKUM TOHSTHSAM
pasyMHee BCero MprCcBanBaTh TEXHUYECKUE UMEHA.

Mcnonb3ynute UMeHa
M3 NPOCTPaHCTBA 3ajaum

Ecau nist Toro, uTo BHI /le1aeTe, He CYIECTBYET TOXOISAIIETO «ITPOTPAMMU3May, UC-
MOJIh3yHTE UM U3 TTPOCTPaHCTBa 3a1aun. [lo kpaiiHell Mepe TPOrpaMMHUCT, 3aHUMAa-
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IOHII/II>,ICH COITPOBOJKAEHNEM KO/Id, CMOJKET Y3HATb y CII€INa/JINCTa B Hpez[MeTHOI'/JI 00-
JIaCTH, YTO O3HAYAET 3TO M.

PasjiesicHre KOHIIEIIIUN U3 TIPOCTPAHCTB 3aa4l U PEIIEHUsT — YacTh PaboThl XOPO-
IIero IPOrpaMMUCTa U IPOEKTUPOBILIMKA. B Koze, IJIaBHbIM 00pa3oM OPHEHTHPOBAH-
HOM Ha KOHIIETIITH W3 MTPOCTPAHCTBA 331a4uH, CIeyeT NCTI0Ib30BaTh UMEHA U3 TIPO-
CTPaHCTBA 33/Ia4N.

HNo6aBbTe cogep)kaTesibHbI KOHTEKCT

JIutis HeMHOTHE MMEHA COIEPIKATETbHBI camMu 110 cebe. Bee ocTanbibie mMeHa cJiemy-
eT IIOMEIIATD B OlIpe/le/IeHHbII KOHTEKCT /I YUTaTessl KOJla, 3aKJII04as X B KJIaCChl,
(YHKITMU U TIPOCTPAHCTBA MIMEH C TIPABUIILHO BHIOPAHHBIMU Ha3BaHUAMU. B kpaiiteM
cJIydae KOHTEKCT UMEHN MOKHO YTOUHUTD TIPU TIOMOIITH MTpedhuKca.

[lomycTnMm, B IporpamMme UCITOTh3YIOTCS TiepeMeHHble ¢ nMeHaMu firstName, TastName,
street, houseNumber, city, state u zipcode. BriosiHe o4eBU/IHO, YTO B COBOKYITHOCTH
oun 06pazyiot axpec. Ho uTo, ecoin mepeMenHas state BCTPETHIACH BaM OT/IETHHO OT
JIPYTUX TIepeMeHHbIX BHYTpu MeToga? Cpasy Jiu Bbl IOMMeTe, YTO OHA SABJISETCS Ya-
CTBIO ajipeca’?

Konreker moxkno 106aButh npu momomy npedukcos: addrFirstName, addrLastName,
addrState u 1. 1. [lo kpaiiHeil Mmepe unTaTesib KoJa MONUMET, UTO IepeMEeHHbIE SIBJIS-
H0TCsT 4acThio OoJiee KPYMHOH cTpyKTyphl. KoHeuHO, mpaBuibHee OBLIO ObI CO31aTh
KJs1acc ¢ uMeHeM Address, 4ToObl 1azke KOMITUJISITOP 3HAJI, YTO EPEMEHHbBIE SIBIISIIOTCST
YACTHIO YETO-TO GOJIBIIETO.

Bosbmem Meros 13 sctunra 2.1, HyskeH nu iepeMeHHBIM GoJiee coepKaTeTbHbII
KoHTeKcT? VIMst yHKITUU OTIpejiesisieT TOIbKO YaCTh KOHTEKCTA; aJITOPUTM ITPEIOCTaB-
JisgeT Bce octasbHoe. [1pu urennn (hyHKIMN CTAaHOBUTCS BUTHO, YTO TPU TIEPEMEHHBIE
number, verb m pluralModifier aBiagroTca KOMIIOHEHTaMH cOOOLIeHns guessMessage.
K coskajienuio, KOHTEKCT IIPUXOAUTCS BBIYUCATD. [Ipy 11epBOM B3TJIsIjie HA METOJT
CMBICJI [TEPEMEHHBIX OCTAETCH HESICHBIM.

JinctuHr 2.1. NepeMeHHble C HeSCHbIM KOHTEKCTOM

private void printGuessStatistics(char candidate, int count) {

String number:;

String verb;

String pluralModifier;

if (count == 0) {
number = "no";
verb = "are";
pluralModifier ;

} else if (count == 1) {
number = "1";
verb = "is";
pluralModifier

I
[%2)

npodoicenue
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JinctuHr 2.1 (Npoao/mkeHne)

} else {
number = Integer.toString(count);
verb = "are":
pluralModifier = "s";

}

String guessMessage = String.format(

"There %s %s #s%s", verb, number, candidate, pluralModifier
)
print(guessMessage);

}

DyHKIMA ATUHHOBATA, 4 TIEPEMEHHBIE UCTIOTB3YIOTCST Ha BCEM ee POTsiReHnn. UTo6bI
pazziesiuTh (YHKIIUIO Ha MEHBIITUE CMbICJIOBbIE (PPATMEHTDI, CJIe/IyeT CO3/IaTh KJacc
GuessStatisticsMessage m cemaTh TP TIepeMeHHbBIE TIOJISIMU 9TOTO Kyracca. TeM caMbiM
MBI TIPEZIOCTABUM OYEBUHBII KOHTEKCT JIJIs1 TPEX MEPEMEHHBIX — Terepb aGCOMOTHO
OUYEBU/IHO, YTO 3THU MIEPEMEHHbIE SBJISTIOTCS YacTbio GuessStatisticsMessage. ¥YToune-
HIE KOHTEKCTa TaKsKe ITO3BOJISIET 3aMETHO YJIYUIITUTh YeTKOCTh aJlTOPUTMA 3a CUET €T0
niesieHnd Ha MeHbIe GyHKuuu (JUCTUHT 2.2).

JIncTUHr 2.2, [lepeMeHHble C KOHTEKCTOM

public class GuessStatisticsMessage {
private String number;
private String verb;
private String pluralModifier;

public String make(char candidate, int count) {
createPluralDependentMessageParts(count);
return String.format(
"There %s %s %s#s",
verb, number, candidate, pluralModifier );

}

private void createPluralDependentMessageParts(int count) {
if (count == 0) {
thereAreNoLetters();
} else if (count == 1) {
therelsOneletter();
} else {
thereAreManylLetters(count);
1
1

private void thereAreManylLetters(int count) {
number = Integer.toString(count):
verb = "are";
pluralModifier = "s";

}

private void therelsOnelLetter() {
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number = "1";
verb = "is";
pluralModifier =

w,

}

private void thereAreNoLetters() {

number = "no";
verb = "are":
pluralModifier = "s";

}

He po6aBnsite n36biTOUYHbIA KOHTEKCT

Ecuin Bl paboTaete Hajl BRIMBIILIEHHBIM puioskerneM «Gas Station Deluxes, He
CTOUT CHAOKATh UMsI Kask/0T0 Kiacca mpedurcom GSD. B cyurrocTr, Bl paboTaere
IPOTUB COOGCTBEHHOTO HHCTPYyMeHTapust. Beennte OykBy «G», HAKMUTE KJIABUIILY 3a-
BEPIIEHUST — U BBI TOJIYUUTE ITTHHHBIN-TIPEITTAHHBIN CITUCOK BCEX KJIACCOB B CUCTEME.
Pazymuo sin 510? IDE nibiTaeTcsd momoub BaM, TaK CTOUT JI €l MeIaTh?

JomnyctuM, Bbl n306pen Kiaace MailingAddress B yuerHom mozysie GSD u npucsoniu
emy uMst GSDAccountAddress. TTosaHee azpec MCIOAB3YeTCs B IIPUIOKEHNH, obecIie-
YUBAIOIIEM CBs3b C KJIMeHTaMU. bysete i Bbl nctioib3oBaTh GSDAccountAddress? Ha-
CKOJIBKO TTOJIXO/ISIIIMM BBITVIAANT 9T0 nMsA? Jlecars n3 17 cuMBoI0B 160 N30BITOYHEI,
00 HE OTHOCATCS K JIeJLY.

KOpOTKI/Ie MMeHa OOBIYHO Jiydline JJIMHHBIX, €CJIN TOJIbKO MX CMBICJI IIOHATEH YuTaTe-
JITO KO/Ia. He Bxouaiite B uM4a 60JIbIIe KOHTEKCTa, 4EM HeO6XOlII/IMO.

WNwmena accountAddress u customerAddress XopoIo MoAX0AAT JJIs1 9K3eMILISIPOB KJacca
Address, HO JIJIsT KJIACCOB TaKOU BBIOOP HeyaueH. Address — BOT XOpoliiee UMst KJTacca.
Ecsmm morpebyercst moauepkHyTh pasinurst Meskiay MAC-agpecamit, aipecaMu TIOPTOB
u BeG-ampecaMu, s II0AyMaio 00 KCI0Ib30Banny uMeH PostalAddress, MAC u URL. ITooy-
YEeHHbIE IMEHA CTAaHOBSITCS G0Jiee TOUHBIMU, a 3TO, COOCTBEHHO, 1 SIBJISIETCS TJIABHOU
I[EJIBIO BCETO MPUCBANBaHUS NMEH.

HeckonbkO C/10OB Hanocnenok

OCHOBHBIE TPYAHOCTHU ¢ BHIGOPOM XOPOIIUX UMEH 00YCIOBJIEHBI HEOOXOAUMOCTHIO
XOPOIIUX ONMKUCATETHHBIX HABBIKOB U €[IMHOTO KYJIBTYPHOTO (hOHA. DTO BOIIPOC TIPETIO-
JlaBaHU, a He BOTIPOC TEXHUKU, 9KOHOMWKH WJIN yIIpaBicHUs. B pe3ysibraTte MHOTHE
CIIELUAJICTBI, paboTalolie B 9TON 06IaCTH, TaK U He HAyYHJINCh XOPOIIIO CIPABJISATHCS
C 9TOU 3ajjayveil.

Jliopu Takske oracaloTcs lepeMMeHOBaHUi U3 CTpaxa BO3PaKeHUl CO CTOPOHBI IPYTUX
paspaboTyrkoB. MBI He pasjiesisieM 9TH OTIACEHNs,  U3MEHEHNE UMEH (B JIYYIIYIO CTO-
POHY) BBI3BIBAET y HAC TOJIBKO GJIArOAPHOCTD, BOJIbIIEll YaCThIO MBI HE 3alIOMITHAEM
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HUMeHa KJIaccoB U MeTo/0B. COBpEeMEHHbIE MHCTPYMEHTHI 6epyT Ha cebst mopoOHbIe
MEJIOUH, 2 MBI CJIEZIUM 34 TeM, YTOOBI IPOTPAMMHBIIT KOl YMTAJICS KaK ab3allbl U TIpe/l-
JIOKEHUS MJIH XOTST OBl Kak TaOJIMIBI U CTPYKTYPBI JaHHBIX (IIPEAJIOKEHNE He Beera
SBJIIETCS JIYUIIUM CIIOCOOOM OTOOpasKeHUs JaHHbIX ). Bo3aMOXKHO, cBOMMU TieperMe-
HOBaHUSAMM — KaK ¥ JIIOOBIMU JIPYTUMHE YCOBEPIICHCTBOBAHUSIMU KOJIa — BBl KOTO-TO
yausute. IlycTb 910 Bac He ocTaHABJIUBAET.

IMocnemyiiTe 3TUM TIpaBUJIAM U IOCMOTPHUTE, HE CTAHET JId Balll Koj GoJiee yinobouu-
TaeMbIM. ECJIi BBl 3aHIMaETECh COMPOBOKICHUEM TY;KOTO KOJIa, MOMPoOYITe PeIuTh
npobeMbl cpecTBaMu pehakTopuHra. DT AACT HEMEIJIEHHBIN PE3YJIbTaT U MPOI0JI-
SKAT IPUHOCUTH TIJIO/IBI B JIOJITOCPOYHOH TTePCIEKTUBE.



POYHKLNMU

Ha 3ape a1oxu nporpaMMupoBaHus CUCTEMbI CTPOMJIUCH U3 ITPOrpaMm, GyHKIUH
u nozrporpamm. J{o Harmux JHel 0Kum ToabK0 (hyHkinn. OHu 06pasyoT nepBbiil
YPOBEHDb CTPYKTYPU3AIIUY B JIIOOOI TPOTpaMMe,  MX TPAMOTHAsI 3aTHCh SIBJISICTCS
OCHOBHOI1 TEMOM 3TOM IJIaBbl.

Pacemorpum kop B sincrunre 3.1. B FitNesse! tpyino naiitn ayinunyio GyHKIUIO, HO
0cJle HEKOTOPBIX TOMCKOB MHE 3TO Bee Ke yzanoch. DYHKINS He TOIbKO JITMHHA,

! TecroBas IIporpamMmma, pacrpocTtpandaeMada ¢ OTKPbITBIM KOJAOM — WWVV.tIleSG.OI‘g.
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HO OHA COJIEPIKUT ITOBTOPSAIONINeCs (hparMeHTbl KO/1a, MHOXKECTBO 3ara/IOYHbIX CTPOK,
a TaK’Ke CTPaHHbIE U HEOUEBH/HbIe THITBI JaHHBIX U GyHKImu APT. Tlompobyiite pa-
306paThCs B Heli 3a TpU MUHYTHI. IT0CMOTPUM, 4TO BaM yIacTCsl HOHATh.

Jinctuur 3.1, HtmlUtil.java (FitNesse 20070619)

public static String testableHtml(
PageData pageData,
boolean includeSuiteSetup
) throws Exception {
WikiPage wikiPage = pageData.getWikiPage();
StringBuffer buffer = new StringBuffer()
if (pageData.hasAttribute("Test")) {
if (includeSuiteSetup) {
WikiPage suiteSetup =
PageCrawlerImpl.getInheritedPage(
SuiteResponder.SUITE SETUP_NAME. wikiPage
)
if (suiteSetup != null) {
WikiPagePath pagePath =
suiteSetup.getPageCrawler().getFullPath(suiteSetup);
String pagePathName = PathParser.render(pagePath):
buffer.append("!include -setup .")
.append(pagePathName)
.append("\n");

}
1
WikiPage setup =
PageCrawlerImpl.getInheritedPage("SetUp", wikiPage);
if (setup != null) {
WikiPagePath setupPath =
wikiPage.getPageCrawler().getFullPath(setup);
String setupPathName = PathParser.render(setupPath);"
pbuffer.append("!include -setup .")
.append(setupPathName)
.append("\n")
1

1
buffer.append(pageData.getContent());

if (pageData.hasAttribute("Test")) {
WikiPage teardown =
PageCrawlerImpl.getInheritedPage("TearDown", wikiPage);
if (teardown != null) {
WikiPagePath tearDownPath =
wikiPage.getPageCrawler().getFullPath(teardown);
String tearDownPathName = PathParser.render(tearDownPath):
buffer.append("\n")
.append("!include -teardown .")
.append(tearDownPathName)
.append("\n")
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if (includeSuiteSetup) {
WikiPage suiteTeardown =
PageCrawlerImpl.getInheritedPage(
SuiteResponder.SUITE TEARDOWN NAME,
wikiPage
)
if (suiteTeardown != null) {
WikiPagePath pagePath =
suiteTeardown.getPageCrawler().getFullPath (suiteTeardown);
String pagePathName = PathParser.render(pagePath):
buffer.append("!include -teardown .")
.append(pagePathName)
.append("\n");
}
1

}
pageData.setContent(buffer.toString());

return pageData.getHtm1();
}

Vranoch i1 BaM pazobpartbes ¢ GyHKIMEH 3a Tpu MuHYTHI? BepoarHo, Het. B Heil
MIPOUCXO/IUT CJUIITKOM MHOTO BCETO, U MPUTOM Ha Pa3HbIX YPOBHSX abCcTpakinu. 3a-
rajlouyHble CTPOKU U HETTOHSTHBIE BBI30BBI (PYHKIIUIT CMEIIUBAIOTCS B KOHCTPYKITHSAX
if MBOITHOI BJIOXKEHHOCTH, K TOMY K€ 3aBUCAIINUX OT COCTOTHUS (hJIaroB.

Ho mocsie BbiieJieHHsST HECKOJIBKUX METOJIOB, TIEPEMMEHOBAHUI U HEOOJIBIION pec-
TPYKTYPHU3AIIUU MHE YQJIOCh IIPEJICTaBUTh CMBICJI 3TON (DYHKIIUU B JEBATH CTPOKAX
suctunra 3.2. [locMOTpuM, yaacTcest Jin BaM pa3o0OpaThest B HEH 3a CJIEYIOIIHE TPH
MUHYTHI.

Jinctunr 3.2, HtmlUtil.java (nepepaboTtaHHas Bepcust)

pubTic static String renderPagelithSetupsAndTeardowns(
PageData pageData, boolean isSuite
) throws Exception {
poolean isTestPage = pageData.hasAttribute("Test");
if (isTestPage) {
WikiPage testPage = pageData.getWikiPage();
StringBuffer newPageContent = new StringBuffer()
includeSetupPages(testPage, newPageContent, isSuite);
newPageContent .append(pageData.getContent());
includeTeardownPages (testPage, newPageContent, isSuite);
pageData.setContent (newPageContent.toString()):

}

return pageData.getHtm1();
}

Ecim Tosbko BBl He 3aHMMaeTech akTUBHBIM u3ydyenneM FitNesse, ckopee Bcero, Bbl He

pasbeperech Bo Beex moapobHocTsiX. Ho 110 kpaiineil Mepe Bbl oiiMeTe, 4T0 (hyHKIUS
BKJIIOYAET B TECTOBYIO CTPAHUILY KaKHe-TO HAYATbHBIE M KOHEUHbIE OIOKH, 2 TOTOM



58 FnaBa 3. OyHKUMK

renepupyet kog HTML. Ecain 8o 3HakoMmsbl ¢ J Unit!, To, ckopee Bcero, moiiMeTe, 4To
9Ta (DYHKIIUS SIBJISIETCSI YaCThIO TeCTOBOI mHMpacTpykTypsl Ha 6aze Web. U koHeuHo,
3TO TIPABUJIBHOE TIPEATIONOKeHNe. [IpUiiT K TaKOMY BBIBOJIY HA OCHOBAHWH JIUCTIH-
ra 3.2 HecJI0KHO, HO U3 jiuctunra 3.1 aTo, MSTKO TOBOPSI, HEOYEBU/THO.

Yro ke nesaet GYHKIMIO U3 JUCTUHTA 3.2 TaKOW TOHITHOW 1 yro6ountaemoii? Kak
3acTaBUTH (QYHKIIHIO TIepelaBaTh HaMepeHust paspaborunka? Kakune arpubyTor hyHK-
I IMOMOTyT Cﬂy‘laﬁHOMy YUTATEJII0O COCTAaBUTHb NMHTYUTUBHOE IIPE/ICTaBJIEHNE O BbI-
TIOJTHSIEMBIX el 3a71auax?

KoMnakTHOCTb!

ITepBoe mpaBuiio: GYHKIUK JOKHBL OBITH KOMIAKTHBIME. BTOpOE MPaBUiio: QyHKiyuu
donrctvl Goims ewe komnaxmiee. S1 He MOTY Hay4HO 0GOCHOBATD CBOE YTBEPIKIEHIE.
He sxzute oT MeHsI CCBIIIOK Ha UCCJIEIOBAHNS, IOKA3BIBAIOIIIIE, YTO OUEHb MaJIEHbKITe
dyHKIMN JTyutie 60buX. I MOTY BCETO JIUIITh CKa3aTh, YTO I TIOUTH YETHIPE JECSI-
TUJIETUS TTICa) QYHKINYA BCEBO3MOKHBIX Pa3MepoB. MHe JOBOIMIOCH CO3/1aBaTh
komMapHbIx MOHCTPOB B 3000 cTpok. S Hamican 6ecurcieHHOEe MHOKECTBO (hYHKITHIA
amuaoi ot 100 10 300 crpok. U g mucan dynkium ot 20 1o 30 ctpok. Moit mpakTn-
YeCKUIl OIBIT HAyuuI MeHs (1IeHOH MHOTUX P00 1 OMIMOOK), 4TO (PYHKIIH AOJIKHbI
OBITh OUEHb MasIeHbKIMU. B 80-€ TObI CUUTAIOCH, YTO (QYHKIUS JOJKHA 3aHUMATh
He Gosee ogHoro skpana. Koneuno, torga skpausl VT100 cocTosiin us 24 cTpox
1 80 cToI61I0B, a PeAAKTOPBI UCIIOIb30BAIU 4 CTPOKU /I a IMUHUCTPATUBHBIX LIeJIei.
B namm giru ¢ MeskuM mpucToM Ha XOPOTieM GOJBITOM MOHUTOPE MOKHO Pa3MECTHTh
150 cumBosioB B ctpoke u 100 u 6osiee cTpok Ha sxpaHe. OJHAKO CTPOKHU HE JOJIKHBI
cocrostTh 13 150 cumBOIIOB, a dyHKIE — 13 100 ctpok. KemareapHo, 4TOObI ATIHA
ysaxnmm ve ipessimana 20 CTpok.

Hackosbko KopoTkoit MoskeT 0biTh hyHKImst? B 1999 rony st 3aexan k Kenry Beky
B ero oM B Operone. Mbl IOCHIE/IN ¥ TTO3aHUMAJTMCh TTPOrPaMMUPOBaHueM. B oinH
MOMEHT OH TIOKa3aJl MHE CUMITATUYHYIO MAJeHbKYIO IporpaMmy Java/Swing, KOTOpyio
on HazBas Sparkle. ITporpamma cosaBajia Ha 9KpaHe BU3yanbHbI ahdeKT, 0ueHb 110-
X0skuii Ha 2 eKT BoeOHOI najouk dher-KpecTHOM us dpusibMa «3oayiikas. [Tpu
HepEMEIEHIE MBIIITH ¢ KYPCOpa PACCHIIANNCH 3aMevYaTeIbHble OJIECTSIIHE HCKOP-
KM, KOTOPbIE OCBIIAIUCD K HUKHEMY KPalo 9KpaHa I10/] BO3/IeiiCTBUEM UMUTHPYEMOIO
rpaBuTaimonHoro 1mosst. Korga KeHT nokasan MHe KO/, MEHS TIOPa3njio, HACKOJIbKO
KOMITAaKTHBIMU ObLTH Bee pyHKII. MHOTHE 13 MOUX (QYHKITHIT B TIpOrpaMMax Swing
pacTATUBAIUCD 110 BEPTUKAJIN YyTh JIU He Ha KuyioMeTpbl. OHaKo Kaxaasd QpyHKIus
B iporpamme KeHTa 3aHMMaJIa BCETo JIBe, TPU WIIH YeThIpe CTPOKU. Bee pyHKImu Obiim
npeziesbHo oyeBUAHbIMU. Kaxkas GyHKIMS naiaraia cBolo HCTOPUIO, U KaxkK/[ask UCTO-

! ITporpaMmma MOJIYJIBHOTO TECTUPOBAHUS JIJIsT Java, PACTIPOCTPAHIEMAst C OTKPBITHIM KOJIOM —
www,junit.org.
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pHs eCTECTBEHHBIM 06Pa30M TIOIBO/IIIIA BAC K HAYAJY cJeayiolleil uctopun. Bom
KaKMMU KOPOTKUMHU JIOJUKHBI OBITH (hyHKIUH'|

Bouee Toro, hyHKIMEI TOJKHBI OBITH elile Kopoue, ueM B jmctutre 3.2! Ha gee nu-
ctuHr 3.2 cienoBano Obl COKPaTUTh 10 JUcTUHTA 3.3.

Jinctunr 3.3. HtmlUtil.java (nepepaboTtaHHas Bepcust)

pubTic static String renderPagelithSetupsAndTeardowns(
PageData pageData, boolean isSuite) throws Exception {
if (isTestPage(pageData))
includeSetupAndTeardownPages(pageData, isSuite);
return pageData.getHtml();

}

Bbnoku n oTcTynbl

M3 ckasaHHOTO BbIIIIE CJEAYET, uTo OJI0KK B KoMaHaax if, else, while u T. 1. JOJKHBI
COCTOSITD U3 OHOI CTPOKU, B KOTOPOI 00BIYHO COAEPIKUTCS BbI30OB (DYHKIMU. DTO He
TOJIBKO JIeJTaeT BMEMIAIONLY 0 (QYHKIHIO GoJiee KOMITAaKTHOM, HO ¥ CIIOCOOCTBYET IOKY-
MEHTUPOBAHUIO KOZA, TIOCKOJIbKY BBI3bIBAEMOIL B OJI0Ke (DYHKIIMN MOKHO IIPUCBOUTD
yIOGHOE CofiepKaTeIbHOE M.

Kpowme Toro, GyHKIINN He TOJUKHBI COAEP:KATh BIOKEHHBIX CTPYKTYP, TaK Kak 3TO
[PUBOAUT K UX YBeJUIeHUI0. MaKkcuMayibHbIll yPOBEHb OTCTYIIOB B (DYHKI[UU He
JIOJKEH TIPEBBINIATH OJTHOTO-/IBYX. PagymeeTcs, aTO ympolaer 4reHue u moHuMaHe
pysKIIMI.

MpaBuio ogHoOM onepauumn

CoBepiiieHHO 04eBUIHO, YTO (hyHKIINS U3 JnucTuHra 3.1
BBIIIOJIHSIET MHOKeCTBO orepaiuii. Ona cosmaer Oyde-
Pbl, IPOU3BOAUT BHIOOPKY JAHHBIX, MIIET YHACIEAOBAH-
HbI€ CTPAHWIIbI, CTPOUT Ty TH, TPUCOETUHSIET 3aTa[0THbIE
ctpoku, renepupyet kox HTML... u aTo eie He Bce.
C zipyroii CTOpPOHBI, B INCTUHTE 3.3 BBITOJTHIETCS BCETO
OJIHA TIPOCTas OMEpPAIHs: BKIIOUEHNE B TECTOBYIO CTpa-
HUILY HAYQJIbHBIX U KOHEYHBIX OJIOKOB.

Curentytomuii cOBeT CyIiecTByeT B TOW Wi MHOU (hopme
He menee 30 JieT.

! ¢4 cipocut Kenta, He coXpaHm/Iach JIM y HEro 3Ta IporpaMma, Ho eMy He yaanoch ee Haiiti. O6-
IIAPUJIT BCE CBOM CTapble KOMIIBIOTEPBI — Toke Gesycrento. OCTanuch JUIb MOM BOCIIOMUHA-
HUA 00 3TOI IIporpamMmme.
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OYHKIMA TOJIKHA BBITTOJIHATD TOJIBKO O/IHY OIIEPAIIMNIO. OHA
JOJIKHA BBIITOJIHATD EE XOPOIIO. 1 HUYETO APYTI'OI'O OHA JE-
JIATH HE JOJIKHA.

[Tpo6aemMa B TOM, YTO WHOT/IA GBIBACT TPYIHO OTPEAETUTD, UTO JKE CUMTATh «OIHON
oreparueiis. B smctunre 3.3 BuIOTHSAETCS oiHA oniepaiing? Jlerko Bo3pasuTh, 4TO
B HEM BBIIIOJIHSIIOTCS. MUHUMYM TPH OTIepPAIliu:

1. DyHKIIUS TPOBEPSIET, SBJISIETCS JIU CTPAHUIA TECTOBOI CTPAHUIIENH.
2. Ecsu gBasietcs1, TO B Hee BKIIOYAIOTCS HAYAIbHbIE U KOHEYHbIE GJIOKH.
3. Jlns crpanutibl renepupyercs kog HTML.

Tax xax ske? CKOJIBKO omeparnnii BHIMOMHSET QYHKIMS — oaHy uiau tpu? O6parute

BHUMaHWE: TPU dTana paboThl (GYHKIMU HAXOAATCSA HAa OJHOM yPOBHE abCTpaKium

10/1 00BSIBJICHHBIM MMeHeM (QyHKIH. Ee MOKHO ObLIO ObI OIICATH B BUJIE KOPOTKOTO

TO'-a63ana:

O TO RenderPageWithSetupsAnd Teardowns, MbI ipoBepsieM, SIBJISIETCSE JIU CTPAHUIIA
TECTOBOM, U €CJTH SBJISIETCST — BKIIOYAEM HAYATbHBIE U KOHeUHbIe 60KH. B mo6oM
caydae JI7ist cTpaHuilel renepupyercs koq HTML.

Ecam pyHKIMS BBITIOJIHSET TOJBKO T€ JIEUCTBUS, KOTOPbIE HAXO/ISTCS Ha OJTHOM YPOB-
He 11071 00BSIBJICHHBIM MeHEM (DYHKITHH, TO 3Ta (DYHKIIMS BBITOJTHSIET OJIHY ONEPAITHIO.
B KoHIIe KOHIIOB, (DYHKIMK NUIIYTCS IPEKIE BCEro A Pas/ioKeHs 6oJiee KpyIIHOil
KOHIETITTY (MHAYe TOBOPST, UMEHU (DYHKIIMH ) Ha MTOCJIE0BATETBHOCTD EHCTBII Ha
caleyioneM ypoBHe abCTpaKIInuu.

Brionne oueBuHO, 4YTO JUCTUHT 3.1 COMEPKUT MHOKECTBO PA3JTUYHBIX JACHCTBUHI
Ha Pa3HBIX YPOBHIX abCTpakiuu. [109TOMY B HeM SIBHO BBITIOMHsIETCST H0osree OMHOM
oneparun. Jlaske TUCTUHT 3.2 COAEPIKUT 1B YPOBHS aOCTPAKIUU; 3TO IOKA3BIBACT-
cs TeM, 4YTO HaM y[IaJloch ero cOKpaTuTh. C IpPyroil CTOPOHBI, OCMBICTIECHHO COKPa-
TUTD JIMCTUHT 3.3 o4eHb TpyAHo. Komanay 1 MOXKHO BbiHECTH B (DYHKIIMIO C UMEHEM
includeSetupsAndTeardownsIfTestPage, HO 3TO TIpocTas nepedopMyIHPOBKa Kojxa Oe3
M3MeHEeHUsT YPOBHsI aOCTPAKIIHN.

WTak, 9TOOBI OMPEIeTUTD, 4TO (DYHKITHS BBITOMHSAET HoJiee OHON OMepaItii, mompo-
Oyiire U3BJeYb U3 Hee APYryto (GYHKIHIO, KOTOpast Obl HE SIBJSIACH [IPOCTON Hepe-
bopmynuposkoii peamuzanuu [G34].

Cekuumn B pyHKLUMAX

Bsrugnure Ha smctunr 4.7 Ha ¢. 98. O6paTure BHumanue: GpyHkims generatePrimes
pasesieHa Ha ceKiun (00bsABIEHUsI, MHUIIMAIU3AIUsT, 0TOOP). ITO OUEBUIHBII TIPH-
3HAK TOTO, 4TO (DYHKIIMS BITIOJTHSIET 6oJiee 0THOI omnepariy. OYHKINIO, BHITIOTHSIIO-
IIYTO TOJIBKO OJIHY OIEPAIIIO, HEBO3MOKHO OCMBICJIEHHO PA3/eIUTh Ha CEKIINN.

! B sizbike LOGO kutoueBoe cioBo TO ucrosib30Baioch tax e, Kak B Ruby u Python ucnosbsy-
ercs «def». Takum 06pasom, Kaxaast GyHKIIMST HAUMHAIACH €O coBa « TO».
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OauH ypoBeHb abCcTpakumm Ha (PpyHKLMIO

Y0661 yOEIUTHCST B TOM, YTO (DYHKIIUST BBITIOJHSIET «TOJBKO OJ[HY OIEPaIuio», He-
00XOAUMO TIPOBEPUTD, UTO BCE KOMAH/bl (GYHKIUU HAXOASATCA Ha OJHOM YPOBHE
aberpakiuu. Jlerko y6eaurnbest, uto smerunr 3.1 Hapyuaer ato npasusio. Hekoropbie
W3 ero KOHIeNIni — Harmpumep, getHtml () — HaxoagTCsT HA OYeHb BBICOKOM YPOBHE
abcrpakuuy; apyrue (ckaxkeM, String pagePathName = PathParser.render(pagePath)) —
Ha cpegHeM ypoBHe. Haxkoner, TpeTbn — Takue, Kak .append("\n") — oTHocsITCS
K YPe3BbIYaiIHO HU3KOMY YPOBHIO aOCTPaKIIH.

Cwmemenue yposHeil abeTpakiyuy BHYTpU (DYHKIMK BCEMA CO3/4aeT myTanuily. Yura-
TeJIb He BCErla MOHNMAET, ABJSETCS JIM HEKOTOPOE BhIPAsKEHNE BaKHON KOHIEIIINER
WJIM BTOPOCTEIIEHHOI moapo6HocTbI0. UTO emme Xyske, IpU X cMemeHnd (yHKIUs
IIOCTENEeHHO HAaYMHAET 0OPacTaTh BCe GOIBIINM KOJIMIECTBOM BTOPOCTENEHHBIX IO/~
pobHOCTEIA.

UYTeHue Koaa CBE€pXy BHU3: NPaBUJ10 NOHNIKEHUNA

Koz nomken yntatbhes Kak paccka3 — cBepxy Buu3 [KP78, p. 37].

3a Kak10il GyHKIMEN J0/KHBI cJleoBaTh (QYHKIMK CIEAYIOIIEro YPOBHS abCcTpak-
uu. DTO MO3BOJSIET YUTATH KO/, TIOCIEL0BATENBHO CIYCKASICh 10 YPOBHIM a0-
CTPAKIINN B X0/le YTeHus cnucka GyHKIni. S Ha3pIBar0 TaKoOW TOIXO/ «ITPAaBUIOM
MOHMIKEHUST>.

Ckazannoe MOXXHO chOpPMYJIUPOBATH U MHAYE: TIPOTPAMMa JIOJIKHA YUTAThCS TaK,
CJIOBHO OHa sIBJIsteTCst HabopoM T0-ab3alleB, KasKAbli U3 KOTOPHIX OIMICHIBACT TEKYIINI
yPOBeHb aOCTPAKIIUY 1 CChLIAETCS Ha TOCIeAyiomnie TO-ad3albl CIeAYIOUIEro HIKHEro
YPOBHSI.

O qTO6bI BKJIIOUUTDH HAYaJIbHbIC 1 KOHEYHbIC 6JIOKI/I, MBbI CHadaJia BKJIIO9YaeM HadaJlb-
Hble GJIOKH, 3aTEM COAEPAKUMOE TECTOBOIM CTPAHUIIbL, 8 3aTE€M BKJII0YAEM KOHEUHbIE
OJIOKM.

*  Yro0Obl BKJIOYUT HaualbHbIe GJIOKH, MbI CHauala BKJIOUYAEM AKETHbIC Haua Ib-
Hble OJIOKU, €CIIM UMEEM JIETIO C TTAKETOM TECTOB, a 3aTeM BKJIIOYaeM OOBITHbIE
HavyaIbHbIe OJIOKH.

* YroOBI BKIOYUTH TTAKETHBIE HAYATbHBIE GJIOKHU, MBI HIIEM B POAUTEIHCKON
uepapxuu crpanuily SuiteSetUp u mobasiisiem komany include ¢ myTeM K 3TOi
CTpaHuILe.

= Yro6bl HAWTH B POUTENBCKON UEPAPXIIH...

O1IBIT MOKA3bIBAET, YTO TTPOTPAMMKCTOB OYEHDb TPYNHO HAYUYUTH CIENOBATH 3TOMY
MPABUITY U TMTUCATH (QYHKIU, OCTAIONIMECS Ha OJHOM ypoBHe abcTpakii. Tem He
MeHee OCBOUTD 9TOT ITPUEM OYeHb BaskHO. OH UTPaET KII0YEBYIO POJH IS CO3/IaHUS
KOPOTKUX (QYHKITNI, BBITTOJTHSIONNUX TOJbKO OJHY omnepaiinio. [loctpoerue Koza mo
aHaAJIOTHK ¢ HAaGOPOM MOCIIe0BATEIbHBIX T0-ab3a1es — ahPeKTUBHBII METOT TTOJI-
JIEPKAHUS €IMHOTO YPOBHST aGCTPAKITHH.
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Barsignure Ha muctuHr 3.7 B KOHIlE 9TOM TJ1aBbl. B HeM npuBeieH MoTHbIN KO/l (DYHK-
n testableHtml, mepepaboTaHHOI B COOTBETCTBUY C OTIUCAHHBIMU 3/[€CH TPUHITUATIA-
M. O6patuTe BHIMAHIE Ha TO, Kak Kaxkaast (DYHKITHST «ITPe/ICTABISIET> YUTATETIO CITe-
AytoIyio (DYHKITUIO U KaK Kaxk/1ast (DYHKITHST OCTAETCSI Ha €[HHOM YPOBHE a0CTPAKITHH.

KomaHpab! switch

Harmmcarb KoMIakTHYI0 KOMaHy switch moBosibHO cioxHo!. Jlaske komanaa switch
BCEro C BYMS YCJIOBUAMU 3aHUMAaeT OOJIbIle MeCTa, YeM B MOEM IIPeCTaBIeHUH
JIOJIZKEH 3aHUMaTh OuH 610K 1y hyHKIus. Takske TPYAHO co34aTh KOMaHILy Switch,
KOTOPas [IeJIaeT YTO-TO OJTHO — TI0 CBOEH MPUpo/ie KOMaH/IbI Switch Bceria BHITOTHSAIOT
N omneparuii. K coskanenuto, 06oiiTuch 6e3 KoMaHx Switch ymaercst He Beera, HO 10
KpaiiHeil Mepe Mbl MoxceM 1103a00TUTHCSA O TOM, YTOOBI HTH KOMAHAbL OBLIN CKPBIThI
B HU3KOYPOBHEBOM KJIacce U He yOJIMpPOBaJIMCh B KoJie. V1 KOHEUHO, B 9TOM HaM MOYKET
MTOMOYB TIOJNMOPGHU3M.

B nucrtunre 3.4 IpeAcTaBJ/IeHa BCETO O/iHa Oollepaliyisd, 3aBUCAIlad OT TUIla pa6OTHI/IKa.

Jinctuur 3.4. Payroll.java
public Money calculatePay(Employee e)
throws InvalidEmployeeType {
switch (e.type) {
case COMMISSIONED:
return calculateCommissionedPay(e);
case HOURLY:
return calculateHourlyPay(e);
case SALARIED:
return calculateSalariedPay(e);
default:
throw new InvalidEmployeeType(e.type):

ITa PYHKIM UMEeT Psill HEAOCTAaTKOB. Bo-1IepBhIX, OHA BeJIMKa, a Ipu 100aBIeHuN
HOBBIX THIIOB PaOOTHUKOB OHa Oy/eT paspactaThCst. Bo-BTOPBIX, OHA COBEPIIEHHO
OYEBUIHO BHINOJHAET O0JIee OAHON onepanuu. B-Tperbux, oHa HapyIIaeT MPUHIIKIL
eIMHOI OTBETCTBEHHOCTU?, TAK KAK Y HEE CYMIECTBYET HECKOJIBKO BO3MOKHBIX TIPHUNH
nu3MeHeHust. B-ueTBepThIX, OHA HAPYIIAET IIPUHITUAIT OTKPBITOCTH /3aKPBITOCTH®, TIOTO-
MY 4TO KO/ (DYHKIIUHU JIOJKEH U3MEHSITHCS [IPU KaKIOM JOOABJIEHUI HOBBIX TUIIOB,

! PagymeeTcs, Clojia sKe OTHOCSITCSI M JIJIMHHBIE 1IeTouky 1T/else.

2 http://en.wikipedia.org/wiki/Single responsibility principle; http://www.objectmentor.com/
resources/articles/srp.pdf.

3 http://en.wikipedia.org/wiki/Open/closed principle; http://www.objectmentor.com/
resources/articles /ocp.pdf.
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Ho, nosxamnyii, camblii cepbe3HbIl HEOCTATOK 3aKJII0YAETCS B TOM, YTO TIPOrpamMma
MOXKET COJIeP/KAaTh HEOTPAHUUEHHOE KOJTUYECTBO APYTUX (DYHKIUI ¢ aHAJTOTUIHON
CTPYKTYPOH, HaTIpuMep:

isPayday(Employee e, Date date)

WA
deliverPay(Employee e, Money pay)

u Tak ganee. Bee atu pyHkimu 6yayT MMeTh BCe Ty XKe YIIEepOHYIO CTPYKTYPY.

Perennie po6sieMbt (JIMCTUHT 3.5) 3aKJIHOYAETCST B TOM, YTOOBI TOXOPOHUTH KOMAH/LY
switch B pynnamente ABCTPAKTHOM MABPUKU [GOF] u Hukomy ee He ToKa-
3b1BaTh. MabpuKa UCTIOMB3YET KOMAH/Y SWitCh IS CO3IaHMsT COOTBETCTBYIONIMX 9K-
3eMILJIIPOB IOTOMKOB Employee, a BbI30BbI (pyHKIMiT calculatePay, isPayDay, deliverPay
U T. /. IPOXOZAT oJMMOopdHyIo liepeziady yepe3 nnrepdeiic Employee.

JNuctuur 3.5. Employee n Factory

public abstract class Employee {
public abstract boolean isPayday():
public abstract Money calculatePay();
public abstract void deliverPay(Money pay);

public interface EmployeeFactory {
public Employee makeEmployee(EmployeeRecord r) throws InvalidEmployeeType;

public class EmployeeFactoryImpl implements EmployeeFactory {
public Employee makeEmployee(EmployeeRecord r) throws InvalidEmployeeType {
switch (r.type) {
case COMMISSIONED:
return new CommissionedEmployee(r) ;
case HOURLY:
return new HourlyEmployee(r)
case SALARIED:
return new SalariedEmploye(r);
default:
throw new InvalidEmployeeType(r.type);
1

}
}

Moe o011iee paBIo B OTHOLIIEHUU KOMaH/[ Switch IJIacuT, 4To 9T KOMaH/IbI IOy CTH-
MBI, €CJT OHU BCTPEUYAIOTCS B TPOTPaAMMe OIHOKPATHO, NCTTOTB3YIOTCS JIJIST CO3/IaHMS
0auMOPGHEIX 0OBEKTOB U CKPBIBAIOTCS 32 OTHOLIEHMAME HACAEL0BAHN, YTOODL
0CTaBaThCST HEBUIMMBIMU JIJIsT OCTAJBHBIX YacTeil cucteMbl [ G23]. Koreuno, mpasui
6e3 MCKII0YeHuii He ObIBAET M B HEKOTOPHIX CUTYAI[UAX IIPUXOAUTCS HAPYIIATh OLHO
WJIW HECKOJIBKO YCJIOBIM 3TOTO TIPaBUJIA.
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Ncnonb3yuTte coaep)katesibHbie MMeHa

B siuctunre 3.7 s nepermenoBast Haiity gpyHkiuio testabledtml B SetupTeardownIncluder.
render. HoBoe mms ropasno jydire, TOTOMY YTO OHO TOYHEEe OTMCHIBAET, UTO JleJia-
et ¢yukims. Kpome Toro, BceM MPUBATHBIM METO/IaM ObLIN MTPUCBOEHDI CTOJD Ke
cozepxaresibHbie UMeHa isTestable, includeSetupAndTeardownPages u T. 1. Tpynno
[ePEOLIEHNTh II0JIb3Y XOPOIIUX nMeH. Bermomuure npuniun Yopza: «Ber paborae-
T€ C YUCTBIM KOJIOM, €CJIN KaxK/ast (DyHKIUS B OCHOBHOM JIEJIAET TO, UTO Bbl OT Hee
oxkuann>. [ToJoBrMHA YCUIUI 110 Pealnsaliii 9TOr0 IPUHIIKIIA CBOIUTCA K BBIGOPY
XOPOIIUX UMEH JIJIsI KOMITAKTHBIX (DYHKI[NIA, BBITOJHSIONNUX O/HY omepaiuio. Yem
MEHbIIIe ¥ CIelnaIu3upoBatHee QYHKIHS, TeM MPOIIe BHIOPATh IS Hee copepKa-
TeJIbHOE M.

He 6oiirech HCIIOIB30BATH [JIHHHBIE UMEHA. [JJTHHHOE COIEPIKATETBHOE MMSI JTyUIIie KO-
POTKOTO HEBPA3yMHUTEIBHOTO. BhiGeprTe cxeMy, KOTopas MO3BOJISIET JIETKO TTPOYHUTATD
cJ0Ba B UMeHU (DYHKIIUHU, & 3aTeM COCTaBLTE U3 ATUX CJIOB M4, KOTOPOE OMUCHIBACT
HazHaYeHne (QYHKIINM.

He 6oiiTech pacxomosarh Bpems Ha BbiOop uMern. O1polyiiTe HECKOIBKO pa3HbIX
UMeH U MOCMOTPUTE, KaK YUTAETC KO ¢ KaxKIbIM U3 BAPUAHTOB. B COBpeMeHHbBIX
pabGounx cpeznax (takux, kak Eclipse u Intelli]) sagaua cMeHbl UMeHM pernaeTcst
TpuBHMAIbHO. VCIIo/ab3yiiTe OJIHY U3 9THX CPEJ U MO3KCIEPUMEHTUPYIATE C PasHbIMU
MMEHaMM, TIOKa He HaljieTe caMoe CoflepKaTeTbHOe.

Bei6op cojepsKaTeIbHBIX HMEH MPOSCHUT apXUTEKTYPY MOAYJIS U MTOMOKET BaM
yCOBepIIeHCTBOBATD ee. Hepenko moncku Xopoimmx MMeH MPUBOJAT K TTOJIe3HOM pe-
CTPYKTYPH3AIINH KOJA.

Bynbre mocaepoBaTebHbl B BbIGOPE UMeH. Vcmob3yiiTe B MMeHax GYHKIUN Te
JKe CJIOBOCOYEeTaHusd, IVIaroJibl 1 CYHIEeCTBUTE/IbHBIE, KOTOPbIEC UCIIOJIb3YIOTCA B Ba-
mux MoayJsiax. st mpuMepa MoskHO B34Th mMeHa includeSetupAndTeardownPages,
includeSetupPages, includeSuiteSetupPage u includeSetupPage. baiarogapsa enqunoi
(bpaseosorun 3TH WMEHA PAcCKa3bIBAIOT CBA3HYIO UCTOPHIO. B camowm nese, ecan
GBI ST TIOKA3aJT BaM TOJIBKO 3Ty MOCIEA0BATENLHOCTD, BBl ObI CIIPOCUIN: <A TIE Ke
includeTeardownPages, includeSuiteTeardownPage u includeTeardownPage?» Bemomuu-
Te — «...B OCHOBHOM JIEJTA€T TO, YTO BbI OT Hee OKUIAT».

ApryMmeHTbl PyHKLMMA

B uneanbHOM crydae KOJMYECTBO apryMEHTOB (DYHKIIMK PABHO HYJO (HyJb-apHas
dbynkmusa). [laree crenyor GyHKIUNT ¢ OAHUM apryMeHTOM (YHApHBIE) U C IBYMSI
aprymenTamu (Ounapuble). OyHKIUI ¢ TpeMst apryMenTaMu (TePHAPHBIX) CIEAYET 0
BO3MOXKHOCTH M36erath. HeoOXommMoCTh (HyHKITHIT ¢ HOMBITIM KOJIMIECTBOM apry-
MEHTOB (TOJIMAPHBIX ) A0JIKHA OBITH TTOJKPEIIIEHA OY€Hb BECKUMHU JIOBOJAMHU — U BCE
paBHO Takue (hyHKIIUU JIydllie He UCMOJIb30BaTh.
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AprymMeHTsHl yCH0KHAOT QYHKIIUU W JIUNIAIOT UX
3HAUNTEJIbHON YaCTH KOHIIETITyaIbHOU Motiu. Vmen-
HO 110 9TOM IPUYKUHE S IOYTH MOJHOCTHIO U30ABUJICS
OT HUX B 3TOM IpuMepe. BosbmeMm xoTs1 Obl epe-
Mennyio StringBuffer. Ee MmoxHO 661710 OBI TIepe-
IaTh B aprymMente (BMeCTO TOTO, UTOOBI Je/aTh ee
TepeMeHHON 9K3eMILISIPa), HO TOT/Ia YUTATEISAM KOa
HPUILIOCH Obl MHTEPIIPETUPOBATD €€ KasK/Ibli pas,
KOTJla oHa BCcTpevaeTcs B Kojie. Korya Bbl unraere
UCTOPHUIO, PAaCCKA3bIBAEMYIO MOJYJIEM, BBI3OB iN-
cludeSetupPage() BBITJIAAUT HAMHOTO HoJiee TIOHSAT-
HBIM, YeM BbI30B includeSetupPagelnto(newPageCont
ent). AprymMeHT 1 uMs1 PyHKITMU HAXO/ISTCS HA pas-
HBIX YPOBHSAX aOCTPAKIIUU, a YATATE/IIO IIPUXOLUTCS
MMOMHUTH 0 MoAPoOHOCTSX (TO ecTh StringBuffer),
KOTOPBIE HA JAHHBIA MOMEHT HEe 0OCOOCHHO BasKHbIL.

ApPryMeHTBI CO3/1aI0T elife GOJIbINe MPOOJIEM ¢ TOUKH 3PEHUsT TeCTUPOBaHUS. TOJIBKO
IIpe/icTaBbTe, KaK TPYIHO COCTAaBUTH BCE TECTOBBIE CLIEHAPUH, IIPOBEPSIIONIIEe [IPABUJIb-
HOCTb PabOThI KO/Ia CO BCeMU KOMOUHAIMAMU apryMeHToB. Eciiu aprymenToB Her —
3ajaua TpuBMasbHa. IIpu 0lHOM aprymeHTe Bee 06X0auTest 6e3 0COOBIX CI0KHOCTEN.
C iByMst apryMeHTaM¥ CUTYaIUsT YCJAOKHsIeTCst. Eciin ke apryMeHToB GoJIblIie IBYX, 3a-
Jlaua TECTUPOBAHUS BCEX BOBMOKHBIX KOMOUHAIIMI BBITJISIIUT BCe GoJiee yeTpallaolie.

Bbixo/iHbIe apryMeHTHI 3allyTHIBAIOT CUTYAIUIO elile ObicTpee, 4eM BXoAHble. dnuTast
KOl QYHKIMH, MBI OOBIYHO TIPEIIOJIATAEM, YTO (QYHKIIHS HOJyIaeT HHHOPMAIIIO
B apryMeHTax, U BBIZIAET €€ B BO3BpalllaeMOM 3HaYeHnU. Kak mpaBuiio, HUKTO HE OKH-
maet, uTo HyHKIW Gy/IeT Bo3BpaIarh HHGOPMAIHo B aprymenTax. Takum o6pasom,
BBIXO/IHBIE APTYMEHTBI YaCTO 3aCTABJISIOT HAC OPAThCst 3a uTeHUe (PYHKI[UH 3aHOBO.

Ecom yox obofitrch 6e3 apryMeHTOB HIUKAK He yAAeTCsI, MocTapaiTech XOTsT ObI orpa-
HUYUTBCI OHUM BXOJHBIM aprymeHToM. Cmbics BbidoBa SetupTeardownIncluder.
render (pageData) BIIOJIHE IPO3paYeH — MOHATHO, YTO MbI COOMPAEMCS CreHePUPOBAThH
JlaHHbIe 1719 00beKTa pageData.

CTaHpapTHble YHapHble (popMbl

CymiecTByeT /1Ba 0OYeHb PAaCPOCTPAHEHHBIX Cydast BbI30Ba (DYHKIIUU C OJJHUM ap-
rymenToM. [lepBast — nposepka HEKOTOPOTO yCJIOBHUs, CBSI3AHHOTO C apryMeHTOM,
Kak B BbI30Be boolean fileExists("MyFile"). Bropas — o6paboTka apryMeHTa, ero
npeoGpasoBanue 1 Bosppaiierne. Hampumep, Bbizos InputStream fileOpen("MyFile")
npeobpasyer ums (daiia B popmare String B Bo3BpaiaeMoe 3HaueHue InputStream.
Bribupaiite mMena, KOTOpPBIE YETKO OTPAKAIOT PA3TUIHs, ¥ BCET/IA NCTIOMb3YITe Be
(hopMBbI B JTorMYecKku HEMTPOTUBOPEUNBOM KOHTEKCTe. (CM. aee «Pasnesnene koMaH
7 3aTTPOCOBY ).
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Heckonbko MeHee pacrnpocTpaHeHHBIM, HO BCE PABHO OY€Hb I10Je3HbIM YaCTHBIM
ciyyaeM (DYHKIIUHU C OJTHUM apTyMEHTOM SIBJISIETCSE coObimue. B aToit hopme numeercst
BXOﬂHOfI APryMeEHT, a BbIXO/THOTO apryM€E€HTa HET. HpennonaraeTCH, 4TO IMporpaMma
MHTEPIPETHPYET BbI30B (DYHKIMK KaK COOBITHE 1 MCIIOJAb3yeT apryMEHT JIJIsl U3MeHe-
HUA COCTOSHUS CUCTEMBI, Harpumep, void passwordAttemptFailedNtimes(int attempts).
Byzbre BHUMaTEIbHBI IIPU UCIIOAb30BAHUN JAHHOI (hopMbL. YnTaTENI0 JOKHO ObITh
IpeIeJIbHO SICHO, YTO Iiepe], HUM UMeHHO coObiThe. TiaresbHo BpiOupaiite nuMeHa
1 KOHTEKCTBHI.

Crapaiitech usberatb yHapHbIX (DYHKLUI, He OTHOCSIUXCS K 9TUM (OpMaM, Hallpu-
Mep void includeSetupPagelnto(StringBuffer pageText). IIpeobpasoBanus, B KOTOPbIX
BMECTO BO3BPAIaeMOro 3HaAYeHHUs MCIIOJIb3YETCs BBIXOAHOI apryMeHT, COMBAIOT Y-
tareJist ¢ ToJKY. Ecaiu hyHKIUsS peodpasyeT CBOU BXOJHOW apryMeHT, TO PE3yJIbTar
JIOJKEH TIepe/iaBaThCsT B BO3BpalllaeMoM 3HaUeHNN. B caMoMm fiesie, BBI30B StringBuffer
transform(StringBuffer in) myuire Boi3oBa void transform(StringBuffer out), naxe
€CJIM peasin3alis B TIePBOM CJIydae ITPoCTO BO3BpalaeT BXOAHON aprymenT. [1o kpaii-
Hell Mepe OHa COOTBETCTBYET OCHOBHOI (hopMe 1peodpasoBaHusl.

AprymeHTbi-pnarm

Aprymentsi-diarn ypoasusel. [lepesaya sormueckoro 3HaueHUsT (PyHKIIMT — BOWC-
THUHY yKacHas npuBblyka. OHa HEME/JICHHO YCIOXKHSAET CUTHATYPY METO/a, TPOMKO
MPOBO3IJIAIIast, YTO (DYHKIUS BHITIOJNHsIET GoJiee OMHON orepariui. [Ipu nCTUHHOM
3HaueHuu diara BIIOJIHAETCA O/lHA Ollepalus, a IIPU JIOXKHOM — Jpyrag!

B smcrunre 3.7 y Hac HeT BbIOOPa, MOTOMY YTO BBI3BIBAIOIIAst CTOPOHA YiKe TepegaeT
3TOT (hJIar, a st XOTeJI OrPaHIYUTh 06JIACTh MepepadoTKY rpaHnuiiaMu GyHKIuN. TeM He
MeHee BbI30B MeToza render(true) OTKPOBEHHO COMBAET € TOJIKY GEIHOIO YUTATEIs.
Ecau naBecTn ykaszaTesrb MBITITH Ha BBI3OB U YBUAETH render(boolean isSuite), cutya-
LS CJIeTKa TPOSICHSIETCsI, HO HeHaMHOro. JTy (DYHKIHIO ciief0Baao Obl pasbuTh Ha
nBe: renderForSuite() n renderforSingleTest().

BuHapHble PyHKUUN

DyHKIUIO ¢ IByMs apTyMEHTaMU MTOHATh CJIOXKHEee, YeM yHapHYIo dyHKkio. Hampu-
Mep, BbI30B writeField(name) BbIrsianT GoJiee Z0CTYITHO, yeM writeField(outputStream,
name)'. Xotst eMbica o6ernx Ghopm MoHATEH, TepBast (hopMa TPOCTO MPOCKATB3BIBAET
10JI HAIIIUM B3TJISIZIOM, MOMEHTAJIbHO PACKPbIBAsi CBOU cMbIc. Bo BTOpoit hopme
TIPUXOJIUTCS CAETAaTh HEMTPOJOIKATEIBHYIO 1ay3y, TOKA BbI He TIOWMeTe, YTO TTePBBIN

1 51 TOIbKO UTO 3aBEPIINII TepepaboTKy MOJIYJIs, UCII0Ib30BaBIIero bunaphyio opmy. Mue ya-
JIoCh IpeobpazoBath outputStream B mosie Kjiacca U MPUBECTU BCe BbI3OBbI writeField K yHapHOI
dhopme. PesymbraT mosmyduiicst ropaszio 60Jee HarIsIIHBIM.
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napaMeTp J0JKeH UTHOPUpOoBaThes. V1 KoHeYyHO, 9TO B KOHEYHOM UTOre CO3/aeT
pOOJIEMBI, TIOTOMY UTO HUKAKHE YACTH KOJIa HTHOPUPOBATHCS HE OJLKHBL. VIMEHHO
B IIPOUTHOPUPOBAHHBIX YACTSX YAIIE BCETO CKPHIBAIOTCS OMINOKI.

Koneuno, B HeKOTOpBIX cuTyarusax opma ¢ AByMsI apryMeHTaMU 0Ka3bIBAETCS
ymectHol. Hampumep, Bb130B Point p = new Point(0,0); abcomtoTro pasymen. Touka
B JIEKAPTOBOM IIPOCTPAHCTBE €CTECTBEHHBIM 00Pa30OM CO3AETCS C IBYMSI apryMeH-
Tamu. B camoM jeste, BbI30B new Point(0) BbIrisiest Obl JOBOJIBHO crpanto. OxHako
JIBa apr'yMEHTa B HAIIEM CJIy4ae ABJIAI0TCS YIIOPSI0YeHHBIMIA KOMIIOHEHTAMU OJTHOTO
s3nauenwust! Hamporus, outputStream u name He UMEIOT HU €CTECTBEHHOW CBI3U, HU
€CTeCTBEHHOTO MOPS/IKa.

Jlaske ¢ oueBMIHBIMI OMHAPHBIME (DYHKIIMSIMU Brzia assertEquals(expected, actual)
BO3HUKAIOT 11po6IeMbl. CKOIBKO pas Bbl MOMeNIaan actual Tya, rie moxkeH ObLI Ha-
XOZUTHCS apryMeHT expected? JTu /[Ba apryMeHTa He MMEIOT eCTECTBEHHOTO TIOPSIIKA.
[TocnegoBaTenbHOCTh expected, actual — He GoJiee ueM YCIOBHOE IIPAaBUIIO, KOTOPOE
3allOMUHAETCsT He Cpasy.

BuHapuble GYHKIME HE SABISIOTCS aOCOJTIOTHBIM 3JI0M, U BaM MOYTH HaBEPHSIKA
MpUeTCs TUcaTh UX. TeM He MeHee cjelyeT TOMHUTH, 4TO 32 UX MCTIOJTh30BAHUE
MIPUXOJIUTCS PACIIAYMBATBCS, & BAM CTOUT BOCIIOJIb30BATHCSA BCEMU JIOCTYITHBIMU
cpeicTBaMM LIS UX peoOpasoBaHus B yHapHble, Harnpumep, MOXKHO cesaTb METO/
writeField wienom kjaacca outStream, 4ToOBI MCIIOAB30BATh 3aNUCh oUtputStream.
writeField(name). [Ipyroii Bapuant — mpeodpasoBaHue outputStream B moJie TEKYIIEro
KJ1acca, YTOObI IIEPEMEHHYI0 He IPUXOANIIOCH TIepeiaBaTh IpU BbI3oBe. Takske MOKHO
co3aTh HOBBIN KJacc FieldWriter, koTopsiit mosmyvaeT outputStream B KOHCTPYKTOpE
U COLEPIKUT METOJL Write.

TepHapHble (PyHKLUUMU

Pazobpathest B GYHKIINM ¢ TPEMST apTyMEHTAMI 3HAYUTENHHO CIIOKHee, 4eM B GHHap-
Hoit pynkiuu. [TpobeMbl COBTIONEHS TIOPSIIKA APTYMEHTOB, TIPHOCTAHOBKY YTEHUS
U UTHOPUPOBAHUST YBETUUMBAIOTCS O0JIee YeM BABOE. S PEKOMEHIYTO OUeHb XOPOIIO
HOJIyMaTh, IIPEXK/Ie YeM CO3/1aBaTh TePHAPHYIO (DYHKITHIO.

[Lns iprMepa BO3bMeM CTaH/IaPTHYIO Ieperpy:KeHHyIo Bepcuio assertEquals ¢ Tpems
aprymeHTaMu: assertEquals(message, expected, actual). CKOJIBKO pa3 Bbl YUTAJIN 3HA-
YeHue message v yMaJiu, 4To repes; BamMu expected? S ctaakuBasics ¢ 9T0i KOHKPETHOM
TepHAPHOIT (DyHKIIME U 3a/IeP/KUBAJICS Ha Hell MHOTO pa3. boutee Toro, kaxcouviil pas,
K020a s ee sudcY, MHE TIPUXOIUTCS JIeJIaTh HOBBIN 3aX0/I U BCIOMUHATE O HEOOXO/IH-
MOCTH UTHOPUPOBATH Message.

C zpyroii cTopoHbl, cenyioniast Tepuapuas GyHKIUA He CTOJIb KoBapHa: assert-
Equals(1.0, amount, .001).XoTsT M OHA HE BOCTPUHUMAETCS C TIEPBOTO pas3a, B IAHHOM
cJiyyae aTa TPYAHOCTD olpaBiaHa. Beerzpa mosie3no JUNTHUN pa3 BCIIOMHUTD, YTO
PaBEHCTBO BENECTBEHHBIX 3HAUEHNI — TIOHSATHE OTHOCUTEIHHOE.,
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O61beKkTbl KaK apryMeHTbl

Ecin pyHKImMs 1o/KkHa moaydarh 6ojiee ABYX WM TPEX apryMeHTOB, BEChMa BEPOSIT-
HO, UTO HEKOTOPBIE N3 9TUX apTYMEHTOB CTOUT YIAaKOBaTh B OT/eJIbHOM KJiacce. Pac-
CMOTPUM CJIeAYIOIINE ABA O0bsIBICHMUSL:

Circle makeCircle(double x, double y, double radius):

Circle makeCircle(Point center, double radius);

CokpallleHUe KOJIMIecTBa apTyMEHTOB TIOCPEICTBOM CO3/IaHNst 0OBEKTOB MOKET T10-
Ka3aThCs JKYJIbHUYECTBOM, HO 3TO He Tak. Eciiu mepemeHHbIe Tiepe/1aloTcsi COBMECTHO
Kak efrHOeE 11e10e (KaK ITepeMeHHbIe X Uy B 3TOM IPUMepe ), T, CKopee BCETo, BMecTe
OHU 00pasyoT KOHIEIIIIO, 3y KIBAIOIYI0 COOCTBEHHOTO UMEHH.

CnucKn apryMeHToB

Wuorpa hyHKIMS 10JDKHA TIOJyYaTh [IepEMEHHOe KOJIMYECTBO apryMenToB. [luis npu-
Mepa Bo3bMeM MeTo/ String. format:
String.format("%s worked %.2f hours.", name. hours);

Ecom Bce mepementble apryMeHThl CYUTAIOTCST PABHOITPABHBIMM, KaK B 9TOM TIPUMEDE,
TO UX COBOKYITHOCTb KBUBAJIEHTHA O/IHOMY aprymenTy tura List. [To atoit mpuunte
dyHKus String. format dpakruuecku sBasercs GuHapHoi. U gelicTBUTE IbHO, CIeLyIo-
mee oObaBIEHUE String. format TOATBEPIKIAET ITO:
public String format(String format, Object... args)

CiiejoBaTesibHO, B JAHHOM CJIydae JeHCTBYIOT y)Ke 3HakoMble mpaBuyia. DyHKimm
C IIePEMEHHBIM CIIMCKOM apryMEeHTOB MOIYT ObITh YHAPHBIMU, OMHAPHBIMK U JaKe
TepHAPHBIMU, HO UCIIOJIb30BaTh GOJIbIIEE KOJINYECTBO apryMEeHTOB ObLIO Obl OIIMOKO.
void monad(Integer... args);

void dyad(String name, Integer... args):
void triad(String name, int count, Integer... args):

Fnaronobl u K/IrOuEBbIE C/1I0Ba

Boi6op xopotrero uMenu st GyHKIUK CIOCOOEH B 3HAUNTETBHON Mepe 00bsICHUTh
CMBICST (DYHKITNH, @ TAaKKe TOPSIIOK W CMBICT ee apTyMeHTOB. B yHapHBIX (yHKITNAX
cama (DYHKIIMSI U ee apIyMEHT JI0JKHBI 0GPa30BBIBATD €CTECTBEHHYTO TIAPY «TJIaroJi/
cyliecTBUTENbHOE». Harpumep, BpI30B Bujia write(name) cMOTpUTCS BecbMa WH(MOP-
MaTHBHO. YnTaTe b MOHUMAET, 4TO YeM OBl HU OBLITO «UMst» (name), OHO KyJIa-To «3a-
muceiBaercst» (write). Erme sryurie 3amuch writeField(name), kotopast coo01aer, 4to
<«MMST» 3AITACHIBAETCS B «T10JI€» KAKOW-TO CTPYKTYPHI.

[Tocnennsis 3anmch SIBJIsIETCS TPUMEPOM HCITOJIb30BAHUS KITIOUEBBIX CJIOB B UMEHU
dbyuxiuu. B aToit hopme nMeHa apryMeHTOB KOAUPYIOTCS B MMeHN dyHkimn. Ha-
npumep, assertkquals MoxkHO 3anucathb B Buje assertExpectedbqualsActual (expect
ed, actual). Dro B 3HAYMTENBHON Mepe pemiaer mpodJeMy 3allOMUHAHKIS TOPSIIKa
ApryMEeHTOB.
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N36aBbTecb OT N0604YHbIX 3hcheKkToB

IMo6outbie adheKTh CyTh T10Kb. Batiia (hyHKIMst 0OeIaeT AeaTh 4TO-TO OHO, HO Jie-
JIAET YTO-TO JIPYTOE, CKPbimoe om noiv3osamens. VIHOTa oHa BHOCUT HEOSKUIAHHbIE W3-
MEHEHUST B lIepPEMEHHbIE CBOETO KJIACCa — CKayKeM, TPUCBANBAET UM 3HAYEHISI TTapaMe-
TPOB, TIEPeJaHHbIX (DYHKIMN, WK TIT00aTbHbIX IEPEMEHHBIX cucTeMbl. B 1060M cirydae
Takast QyHKIUST SIBJISIETCST KOBAPHOU U BPEIOHOCHOM JIOKbIO, KOTOPAsST YACTO ITPUBOJUT
K CO3/IaHUIO TPOTUBOECTECTBEHHBIX BPEMEHHDIX MTPUBA30K U IPYTUX 3aBUCUMOCTEN.

Jlnst mprMepa Bo3bMeM Ge3BPEIHY0 Ha MEPBbIil B3I DYHKINIO U3 JUCTHHTa 3.6.
DyHKIINS UCTIOJB3YET CTAHAAPTHBIN AJITOPUTM JIJIsI TPOBEPKU MAPBI «MMsI TI0JTh30Ba-
Tessi/mapoJiby. OHa Bo3Bpallaer true B ciaydae coBnajieHns win false mpu BO3HUK-
HoBenuu 1pobiem. Ho y dyHKnuu takxke mMeercs nodounsiii apdexr. Cmoxere jin
BbI OOHAPYKUTD €r0?

JNnctuur 3.6. UserValidator.java

public class UserValidator {
private Cryptographer cryptographer:

public boolean checkPassword(String userName, String password)

{

User user = UserGateway.findByName(userName) ;
if (user != User .NULL) {
String codedPhrase = user.getPhraseEncodedByPassword():
String phrase = cryptographer.decrypt(codedPhrase, password);
if ("Valid Password".equals(phrase)) {
Session.initialize()
return true;

1
}
return false;

}
}

Pasymeercst, 1060uHbIM 29(DhEKTOM ABJIsIETCs BbI30B Session.initialize(). Mmsa
checkPassword coobiiaert, uto GhyHKIUs mpoBepsieT maposib. OHO HUYETro He TOBOPUT
0 TOM, 4TO (DYHKIIUS HHUI[TATTU3UPYET ceaHc. TakuM 00pasoM, TOT, KTO MTOBEPUT UMEHU
(yHKIIMHN, PUCKYET TTIOTEPATH TEKYIINE CEAHCOBBIE JIAHHbBIE, KOT/Ia OH PEITUT IIPOBEPUTD
JaHHbIE II0JIb30BaTEJIs.

[Mo6Gounblii 9hdeKT cosmaeT BpeMeHHYIO IPUBSZKY. A nMeHHO, hyHKIMst checkPassword
MOJKET BbI3bIBATHCA TOJIBKO B OITpe/ieIEHHbIE MOMEHTbBI BpDEMEHN (KOI‘I[B. MHUIMaaIn-
3aIisl ceaHca MOKeT ObITh BhIMOJHEeHa Oe30mmacHo). HecBoeBpeMeHHBII BbI30B MOKET
IPUBECTH K HellpeHAMEPEHHON TIOTepe CEaHCOBBIX JAHHBIX. BpeMeHHble TTPUBSI3KU
CO3/Iat0T Maccy mpobJieM, 0COGEHHO KOT/Ia OHU TIPSIIYTCst B TT0OOUHBIX ahderrax. Ecim
6e3 BpeMEHHON MPUBSA3KU HEe 0O0UTHCE, HTOT GaKT MOJKEH OBITH YETKO OTOBOPEH
B uMeHu (yHKIUK. B HaieMm npumepe (QYHKIIIO MOXKHO OBLIO ObI IEPEMMEHOBATD
B checkPasswordAndInitializeSession, X0Ts 9T0 GE3YCIOBHO HAPYIIAET TTPABHIIO «OTHON
oreparumn».
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BbIXOAHbIE apryMeHTbl

ApPryMeHTbI €CTeCTBEHHBIM 0OPa30M MHTEPIIPETUPYIOTCS KaK BXOAHBIE JaHHbIe (hyHK-
. Kas/iplil, KT0 3aHMMAaJICs IPOrpaMMUPOBaHieM 6oJiee HECKOIbKUX JIET, HaBePHsI-
Ka CTAJIKUBAJICS ¢ HEOOXOAUMOCTBIO IOIIOJHUTEIbHOI IPOBEPKU apTyMEHTOB, KOTOPbIE
Ha CaMOM JieJie OKa3bIBAINCh BEIXOHBIMHU, a He BXOAHBIMU. [Ipumep:

appendFooter(s);

[Ipucoenutsier iu ta HYHKIMSA S B KAYECTBE 3aBEPIIAIONIEro OJI0Ka K 4eMY-TO JIPY-
romy? Vam oHa TIPUCOETMHSIET KaKOH-TO 3aBepIiaiomuii 610k k s? ABmasgercs au s
BXO/IHBIM MJIN BBIXOJHBIM aprymMenToM? KoHeuHno, MOKHO IOCMOTPETh Ha CUTHATYPY
(DYHKITNU U TIOJTyYUTH OTBET:

public void appendFooter(StringBuffer report)

Bompoc cHEMaeTCs, HO TOJIBKO IIOCHIe IIPOBEPKHU 00bsBaeHMs. Bee, uTo 3acTaBiaser
obparaThCs K CUrHaType (QYHKIHH, HapylIaeT eCTeCTBEHHbIM PUTM UTCHUS KOJA.
[Tom0OHBIX «[IOBTOPHBIX 3aX0I0B> CJIeAyeT u30erarh.

J1o HacTyTUIeHNsT BTIOXH OO BEKTHO-OPUEHTUPOBAHHOTO TIPOTrPAMMHUPOBAHUS 6€3 BBIXO/I-
HBIX apPTYMEHTOB MHOT/IA JA€HCTBUTENBHO He yaaBaioch oboiitiuch. Ho B OO-sa3bikax
aTa mpobiaeMa B 11eJIOM MCUe3J1a, TOTOMY UTO camMa (DYHKITUST MOKET BbI3bIBATHCS JIJIs
BBIXOJTHOTO apryMeHTa. MHavye roBops, ¢hyHKINO appendFooter ydiiie BHI3bIBATD
B BUJIC

report .appendFooter();

B ob6uiem ciryuae BBIXOAHBIX apryMeHTOB cienyer usberars. Eciu Baimma GyHKIHs
JIOJDKHA UBMEHSITH Ybe-TO COCTOSTHUE, TYCTh OHA M3MEHSIET COCTOSTHUE CBOETO 0OhEKTa-
BJIAJICTIBIIA.

Pa3saeneHne KoMaHA U 3anpocoB

DyHKIUS T0JDKHA YTO-TO JIETaTh MM OTBEYATh Ha KaKOW-TO BOTIPOC, HO HE OHOBPE-
MeHHO. JInbo (HyHKITHS MI3MEHSIET COCTOSTHIE OOBEKTa, TMOO BO3BpAIaeT MH(MOPMAIUIO
06 sTOM 06beKTe. COBMEIIEHNE IBYX OTEPAIIUil 4acTo cosaeT mytanuity. JIjst mpumepa
BO3bMEM CJIEYIONTYTO (DYHKITUIO:

public boolean set(String attribute, String value);

DyHKIUA IPUCBaUBAET 3HaUeHUe aTpUOYTY ¢ YKa3aHHBIM MMEHEM U BO3Bpallaer true,
ecJIv IIPUCBaBaHuUe TIPOIILJIO YCIIEIIHO, uin false, ecim Takoi aTprOyT He CyIecTBYeT.
ITO TIPUBOJIUT K TIOSIBIIEHUTO CTPAHHBIX KOHCTPYKITUH BUIA

if (set("username", "unclebob"))...

[IpencrassTre IporcXo/islee ¢ TOUKA 3peHUs YuTaTesst Koja. YTo mposepsieT aTo ycJIo-
Bue? Uto atpulyT "username" COAEPKUT paHee MPUCBOECHHOE 3HaUeHUe "unclebob” ?
W uTo 1mposepsieT aTprOyTy "username" yCIeNHo IPUCBOEHO 3HaYeHue "unclebob"?
CMbICJI HEBO3MOKHO BBIBECTH M3 CAMOTO BbI30BA, [IOTOMY UTO MBI HE 3HACM, YeM B JIaH-
HOM CJIy4ae sIBJISIETCS CJI0BO Set — TJIaroJIoM MM pUJIaraTeIbHbIM.
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ABTOD Ipe/iiosiarail, yTo set ABJIAETCS I71arojaoM, HO B KOHTeKCcTe KoMaH/bl 1 910 M
CKOpee BOCIPUHUMAETCST KaK TpuiiaraTeJbHoe. TakuM 00pasoM, KOMaH/[a YTAETCST
B Busie «Ecom arpubyTy username paree OBLIO TIPHUCBOEHO 3HaueHue uncleboby, a He
«IIPUCBOUTD aTprOYTy username 3Haderue unclebob, M eci Bce IPOILIO YCIIEIIHO,
TO...» MOKHO OBLITO OBI TIOTIBITATHCS PENTUTD TPOGIEMY, TIEPEMMEHOBAB (hYHKITHIO Set
B setAndCheck ITEXists, HO 9TO He OCOGEHHO yaydIaeT yao00unTaeMoCTh KOMAaH/IbI 1 f.
[ToHOTIEHHOE PEITeHTe 3aKTI0IAETCS B OTAENEHUN KOMAH/IBI OT 3aMPOCa, 4TOObI
B IIPUHITATIE UCKIIOYHUTH JTI0OYIO0 HEOMHO3HAYHOCTb.

if (attributeExists("username")) {
setAttribute("username™, "unclebob");

Mcnonb3yuTe UCKJIIOYEHUA BMECTOo
BO3BpalleHUst KoAaoB OLIn60K

Bosspaiietue Ko0B OmuO0K (QyHKIUSMI-KOMAHIAMU SIBJISIETCS] HEOUEBUIHBIM Hapy-
IIeHVeM MTPUHITUATIA Pa3jiesIeHusl KOMaH L 1 3a11pocoB. OHO MOOIIPsIeT UCTI0JIb30BaAHNE
KOMaH/I B ITPEANKATHBIX BbhIPAKEHUAX if:

it (deletePage(page) == E 0K)

Takne KOHCTPYKIIMY He CTPAIAIOT OT CMEIIEHUS TJIar0JIOB C TIPUJIaraTeIbHbIMU, HO OHU
MIPUBOJIAT K CO3/IAaHMIO CTPYKTYP CJAUIIKOM I1yOOKOit BioskeHHOCTH. [Tpu BosBpaiiie-
HIM KOZA OIIUOKN BO3HUKAET IPOOJIeMa: BhI3BIBAIOIIASA CTOPOHA HOJIKHA HEMEIJIEHHO
OTpearupoBaTh Ha ONHOKY.
if (deletePage(page) == E_0K) {
if (registry.deleteReference(page.name) == E OK) {
if (configKeys.deleteKey(page.name.makeKey()) == E_OK){
Togger.log( "page deleted");
} else {
Togger.log("configKey not deleted"):
}

} else

{

logger.log("deleteReference from registry failed"):

} else {
Togger.log("delete failed");
return E_ERROR:

C Apyroit CTOPOHDI, €CJIH BMECTO BO3BPAIIEHSI KOJIOB OIMTHOOK UCTIOJIb3YOTCS HCKIIIO-
YeHMs, TO KO 00paboTKH OIUGOK H30IMPYETCS OT BETBU HOPMAJIBHOIO BBITTIOJIHEHUST
1 YIPOIIAETCS:

try {
deletePage(page);
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registry.deleteReference(page.name);
configKeys.deleteKey(page.name.makeKey());

catch (Exception e) {
logger.log(e.getMessage()):

}

N3onupyiTte 6n0km try/catch

Baioku try/catch Beirasaaar BecbMa ypoasinBo. OHU 31Ty THIBAIOT CTPYKTYPY KO
U CMelMBaioT 06paboTKy OIO0K ¢ HOpMaIbHON 06paboTKoi. IT0 aTOI IpruKHe Tesia
6JI0KOB try 1 catch peKOMeH/LYeTCs BBIIENAT B OT/AeNbHbIE (DYHKI[UH.

public void delete(Page page) {

try {
deletePageAndAl1References(page) ;

catch (Exception e) {
logError(e);
}

}

private void deletePageAndAlTReferences(Page page) throws Exception {
deletePage(page);
registry.deleteReference(page.name);
configKeys.deleteKey(page.name.makeKey());

}

private void TogError(Exception e) {
logger.log(e.getMessage()):

}

B sTom npuMepe dyukius delete crenuanusupyercs Ha o6padoTke ommnbok. B aToit
(yHKIIH JIETKO Pa3o0paThest, a TOTOM 3a0bITh 0 Heit. DyHKIwmst deletePageAndAT1Refer-
ences CriennaIn3upyeTcs Ha TIPoTiecce TIOTHOTO YIAIeH!sT CTPAaHHIbL. YuTas ee, MOKHO
He oOpaiarb BHUMaHus Ha 00paboTKy omubok. TakuM 06pa3zoM, Ko HOPMaIbHOTO
BBITIOJTHEHHST OTAESETCST OT KOfIa 00pabOTKH OMMMOOK, a 3TO YIPOIIAET €T0 TOHNMaHIe
1 Mo/ UKAIHIO.

O6paboTka oLUMO6OK Kak oAHa onepauus

DyHKIMU IOJKHBL BBIIOJIHATH 0HY onepanuio. O6padorka omuboK — 9T0 OAHA
onepalust. 3Ha4nT, PyHKIM, 00padaThiBaoIIast OIMINOKU, HUYEro APYroro AejaTh He
nosskaa. OTcioza cieayeT, YTo ecyi B (YHKIIMY MPUCYTCTBYET KJII0YeBOE CJIOBO try,
TO OHO JOJIKHO OBITH IIEPBBIM CI0BOM B (DyHKIINY, a mocie 6J0Kos catch/finally Hu-
YEro Pyroro ObITh He JOJLKHO (KaK B TIPEABILYIIEM TIPUMEDE).
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MaruHut 3aBucnmocrtein Error.java

Bosppamenne koga omuOKky 00bIYHO MOAPA3yMEBAET, YTO B IIPOrPAMME UMEETCST He-
KWIii KJTacC MJIU [IePevrcIeHre, B KOTOPOM ONPEAEISIFOTCS BCE KOJbI OMIMOOK.
public enum Error {

0K,

INVALID,

NO_SUCH,

LOCKED,

OUT_OF _RESOURCES,

WAITING_FOR_EVENT;

}

ITomo6HbIe KITACChI HA3BIBAIOTCSI MAZHUMAMU 3A6UCUMOCTEH; OHU JTOJIKHBI UMITOPTHU-
POBAThCS U UCIIOJIb30BATHCSI MHOTHMU JAPYTUME KJjaccaMu. IIpu 1to6bIX M3MEHEHUSIX
rnepeyncyenus Error Bce aTh KJIacChl IPUXOAUTCSI KOMIIUIUPOBATD U Pa3BepPThIBATD
3aHOBO'. DTO OOCTOSITEIHCTBO CO3/IACT HETATUBHYO HATPY3KY Ha KJacc Error. TIpo-
IPAMMHUCTAM HE XOUeTCst T0OaBISATH HOBbIE ONMMMOKH, YTOOBI He co31aBaTh cebe mpobieM
co cbopkoit u paszseprbiBatreM. COOTBETCTBEHHO, BMECTO 0OABJIEHSI HOBBIX KOJIOB
OMUOOK OHU MPEMOYUTAIOT HCTIOJIB30BATh CTAPBIE.

Eci BMecTO K0/10B 0MIMOOK UCIIOIB30BATH UCKIIOUEHUS, TO HOBbIE UCKIIOUEHS
OTIPEETISTIOTCST NPOU3BOOHBIMY OT KITACCA UCKITIOYeH s, VIX BKITIOUEH e B TIPOTPAMMY
He TpeGyeT MepeKOMITHIISIINY WJTH TIOBTOPHOTO Pa3BepThIBaAHUs?,

He noBTOpsinTech’

BuuMaTesbHO TPUCMOTPEBIINCD K JIUCTUHTY 3.1, : p \
MOJKHO 3aMETUTD, YTO OJINH U3 aJTOPUTMOB I10- ‘ ¥ J {
BTOPSIETCS B HEM YeTbIPe pasa: 110 OJJHOMY pa3y [ }
na SetUp, SuiteSetUp, TearDown 1 SuiteTearDown. l W o {/
O6HapyRUTH 3TO AyOIMPOBaHUE HEJETKO, MO- 'H AL L
TOMY UTO YeTbIpe BXOXKICHUS aJrOpUTMa Iepe- ; .;5.'::* i | "e‘r "[f
i |V et
MeIIaHbl ¢ APYTUM KOAOM, a B 1yOIupoBaHuu - \ x |
(bparMeHTOB UMEIOTCST HEKOTOPBIE pa3nuust. Tem | Lt e

He MeHee Ay0JiMpoBaHue co3aeT npobaeMbl, 110-
TOMY YTO OHO YBeJIMUMBAET 00beM KOJa, a IIPH M3MEHEHNHU aJTOPUTMa BaM IIPUIETCS
BHOCHUTD U3MEHEHH Cpa3y B YETBIPEX MeCTax. Takike BUETBEPO BO3PACTAET BEPOIT-
HOCTb OIIUOKH.

! JTiofm, canTaBiime, 4To OHU CMOTYT 000HTHCH 6€3 TIePEKOMITHIISIIINI U TOBTOPHOTO PAa3BEPThI-
BaHUs1, OBLIN OIMAHbI 1 CYPOBO HAKA3AHDL.

2 Tlpumep npunituma otTkpuitoctr/3axpeiroctu (OCP) [PPP02].

3 ITpunmun DRY [PRAG].
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B mucrunre 3.7 nybnmposanvie yerpansiercst mpu oMoty Meroga include. CHosa mpo-
unTaiite KO/ U 0OpaTHTe BHUMaHUe, HACKOJBKO TIPOIIE YUTAETCS BECH MOJLYJIb TTOCTIe
yCTpaHeHus yOInpOBaHHsL.

JlybiupoBaHye WHOT/IA CYMTACTCS KOPHEM BCETO 3J1a B MPOrpaMMUpoBaHuu. Buiio
CO3/IaHO MHOTO MPUEMOB U METOJIOJIOTHI, HATIPABJIECHHBIX Ha KOHTPOJb U YCTpaHe-
rue ay6aupoBanus. BosbmeM xotst 661 HOpManbHbie hopmbl 6a3 manmbix Koma,
[peiHA3HAYEHHbBIE JIJIsT YCTPaHEeHus! JiyOJIUKaToB B MaHHbIX. Vu apyroit npumep:
00BEKTHO-OPUEHTUPOBAHHBIC SI3BIKM MTOMOTAOT CKOHIIEHTPUPOBATh B 0a30BBIX
KJIaccax KOjI, KOTOPBIH B JAPYTUX OOCTOSTENBCTBAX MOT Obl JyOJUPOBATLCS B pas-
HbIX MecTaX. CTPYKTYypHOE MPOrpaMMHUPOBaHHUE, aCIIEKTHO-OPUEHTHPOBAHHOE TPO-
rPaMMHUPOBAHNE, KOMIOHEHTHO-OPHEHTUPOBAHHOE MPOTPAMMUPOBAaHIEe — BCE 9TH
TEXHOJIOTMU OTYACTH SIBJISTIOTCS CTpaTerusiMu 6opu6bl ¢ aybimpoBanueM. TToxoxe,
¢ MOMEHTa M306PeTeH ST TIOIPOTPAMM BCe HOBITECTBA B Pa3paboTKe TPOTPAMMHOTO
obGecriedeHust GBITN HATPABJIEHBI UCKIIOYUTENBHO Ha 6OPLOY ¢ 1yOIUPOBAHNEM B UC-
XOJTHOM KOJIE.

CTpyKTypHOEe nporpaMMmupoBaHue

HexoTtopble IIPOrpaMMECTBI CIEAYIOT TPABUJIAM CTPYKTYPHOTO IPOTPAMMUPOBAHNS,
u3I0keHHbIM JzirapoM /lefikerpoii [SP72]. [lefikcTpa cunTaet, 4To Kaxkaas (pyHKIHs
U KSKBIH OJI0K BHYTPU (QYHKIMU JOJKHBI UMETh OJIHY TOUKY BXOJIa U OJHY TOUKY
BBIX071a. BblnlosiHeHMe 9TOro npasuiia o3HavaeT, 4To YyHKIUS T0JKHA COIEPKATD
TOJIBKO OJIHY KOMaH/Ly return, B IIMKJIAX He J0JIKHBI HCIOJIb30BATHCS KOMaH/IbI break
uJIu continue, a KOMaH/IbI gOtO He JIOJKHBL UCIIOIb30BATHCS HUKOT/IA U HU TIPU KAKUX
YCJIOBUSIX.

XOTst MBI C CUMTIATHEH OTHOCHMCS K TIEJISIM U METOIAM CTPYKTYPHOTO TIPOTPAMMIPO-
BaHUsA, B OY€Hb KOMIIAKTHBIX (DYHKIIMAX 9TH [IPABUJIA HE IPUHOCAT OCOOOMN TI0JIb3BI.
Tosibko Tipu yBesmueHnn o6beMa GYHKIMIA X cobogeHre obeciieurnBaer Cylie-
CTBeHHBIN 9 EKT.

WNrax, ecnm Bamu (hyHKIMUA OCTAIOTCS OUY€Hb KOMIAKTHBIMY, PEKUE BKPATIICHUS
MHOKECTBEHHDBIX return, Komam/ break u continue He nnpuHecyT Bpeia, a MHOT/A JlaxKe
MOBBIIIAIOT BBIPA3UTEIBHOCTD 110 CPABHEHUIO € KJIACCUYECKOU peasnsaliueii ¢ OlHON
TOUYKOH BX0/la M OIHOH TO4YKOI BBIXo/a. C IpyTOii CTOPOHEI, KOMaH/a goto mMeeT
CMBICJI TOJIBKO B GOJIBIINX (DYHKIIUAX, TIOITOMY €€ CJIelyeT n3berarh.

Kak HayuuTbcs nucaTb Takne pyHKUnn?

Hamnmcanue nporpamMm cpoiHu JI0OOMY APYroMy BULY IEChMeHHOH paboThl. Korza Bbl
nuiieTe CTaTbIo WK JOKJIAJ], Bbl CHAYasIa U3JjiaraeTe CBOU MBICJIH, a 3aTeM «ITPUYEChI-
BaeTe» WX JI0 TeX 0P, TOKA OHU He OYIyT XOPOIIO YUTaThest. [IepBbIil BADHAHT MOKET
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OBITh HEYRJIIOKUM 1 HEJIOTUYHDBIM; BbI IIE€PE/IEbIBACTE, JOTIOJTHACTE U YTOUHSETE €TI0,
IIOKa OH HE 6y1:[eT YHUTATbCA TaK, KaK BaM XO4Y€TCA.

Korpa s nutry cBou (hyHKIIMHU, OHU TTOJYYAIOTCS JJTUHHBIMA U CJIOKHBIMU. B HUX
BCTPEYAIOTCSI MHOTOYPOBHEBBIE OTCTYIIBI U BJIOKEHHBIE TTUKJIbI. OHU UMEIOT JIMHHBIE
CIIMCKK apryMeHTOB. VIMeHa BEIOUPAIOTCH XaOTUYHO, a B KO/ IPUCYTCTBYIOT 1y 0JIu-
karbl. Ho y MeHs Takske MMeeTCsT TTakeT MOJIYJIbHBIX TECTOB JIJIsT BCeX 9TUX HEYKIIOKIX
CTPOK JIO TIOCTIeTHEH.

I/IT&K, S HaYWHAIO «IIPUYEChbIBATb» 1 YTOUYHATD CBOIt KO/, BbL/IEJIATD HOBbBIE (l)yHKI_[I/H/I,
HU3MCHATb UM€E€HA 1 YCTPAaHATDb lIy6JII/IK3.TbI. A COKpalllato METO/IbI 1 ITEPEYTIOPA0YNBatO
nx. I/IHOI‘}Ia TIPUXOAUTCS JIOMATD 11eJIbl€ KJIACChI, HO IIPU 9TOM CJIEKY 3a TEM, 4YTOOBI BCE
TECTDI BbIITOJIHAJINCH YCIIEITHO.

B xoneunoMm ntore y MeHs ocTatoTcst (GyHKITMH, TOCTPOEHHBIE TI0 TTPaBUJIaM, U3JI0KEH-
HBIM B 9TOH Iy1aBe. $1 He 3aIMchIBalo KX Tak ¢ caMOro Hadasia. I1 Boobiie He JyMalo, 4To
KOMY-HUOY/Ib 9TO TIO][ CHLITY.

3aBepLieHune

Kaxknmaa cucreMa cTpouTcd B KOHTEKCTE 3bIKa, OTpakaloniero creluduky mpei-
METHOI1 00J1acTH U pa3pabOTaHHOTO IPOrPAMMKUCTAMMU JJIsSE OIIUCAHKUS DTOU CUCTEMBIL.
B aToMm g3bike (PyHKIIMU UTPAIOT POJIb IVIAr0JIOB, a KJIacChl — cyllecTBUTeNbHbIX. He
CTOUT TOJIaTaTh, YTO MBI BO3BpAIlaeMcs K KOIIMapHO IpeBHEH MpaKTUKe, o KOTOPOK
CYIECTBUTEIbHBIE U TJIATOJIBI B IOKYMEHTE ¢ TPEOOBAHUSIMU CTAaHOBHJIUCH TIEPBHIMU
KaH/M/aTaMu JJist Ki1accoB u pyHkimii cucrembr. CKopee pedb WieT o ropas/o 6osee
npesueil ucrnHe. VICKyccTBO MPOrpaMMUPOBaHUs siBJisteTcst (U Beeria ObLI0) UCKYC-
CTBOM $I3bIKOBOT'O ITIPOEKTUPOBAHUSL.

OnbITHBIE TIPOTPAMMUCTBI PACCMATPUBAIOT CUCTEMY KaK MCTOPUIO, KOTOPYIO OHU
TOJKHBI PACCKa3aTh, a He KaK MPOTPAMMY, KOTOPYIO HY>KHO HamucaTb. OHU UCTIOJD-
3YIOT CPEJICTBA BHIOPAHHOTO MIMU SI3BIKA ITPOTPAMMUPOBAHMS IJIST KOHCTPYHUPOBAHUS
ropasmo 60Jsiee GOTATOTO U BBIPABUTENBHOTO SI3BIKA, TIOIXOSIIETO JIST HTOTO TIOBeE-
cTBOBaHM. HacThio 3TOTO IIPeIMEeTHO-OPUEHTUPOBAHHOTO SI3bIKA SIBJISIETCS HePapXust
(byHKIIMIT, KOTOPBIE OTUCBHIBAIOT BCE JICHCTBUS, BBITIOJHIEMbIE B PAMKaX CUCTEMBI.
B pesyasTaTe NCKYCHOH PeKypCUH 3TH AeHCTBU (GOPMYINPYIOTCS HA TOM CaMOM
PeIMETHO-OPUEHTUPOBAHHOM sI3bIKE, KOTODPBIII OHU OTIPEAEISIOT s U3JI0KEHUS
CBOEI MaJIEHbKOH 4acTH UCTOPHH.

ITa ryaBa ObITa MOCBSIIEHa MEXaHuKe Ka4eCTBEHHOTO Hamncanust Gy, Ecan
BBl OyjleTe cJe/IoBaTh STUM MpaBUIaM, Ballu (GyHKIUK GYyT KOPOTKUMHM, YAaUHO
Ha3BaHHBIMHU ¥ XOPOIIO OpraHu3oBaHHbIMU. HO HUKOTa He 3a0bIBaiiTe, 4TO Balla
HACTOSIIAs 1eJIb — «PACCKa3aTh UCTOPUIO» CUCTEMBI, & HallMCaHHble BaMU (PYHKIUN
JIOJIKHBI Y€TKO CKJIA/IBIBATHCS B MOHATHBIN M TOUHBIH S3BIK, KOTOPBIN TOMOXKET BaM
B 9TOM.
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Jnctunr 3.7. SetupTeardownIncluder.java
package fitnesse.html;

import fitnesse.responders.run.SuiteResponder;
import fitnesse.wiki.*;

public class SetupTeardownIncluder {
private PageData pageData;
private boolean isSuite;
private WikiPage testPage;
private StringBuffer newPageContent;
private PageCrawler pageCrawler;

public static String render(PageData pageData) throws Exception {
return render(pageData, false);

}

public static String render(PageData pageData, boolean isSuite)
throws Exception {
return new SetupTeardownIncluder(pageData).render(isSuite);

}

private SetupTeardownIncluder(PageData pageData) {
this.pageData = pageData;
testPage = pageData.getWikiPage():
pageCrawler = testPage.getPageCrawler()
newPageContent = new StringBuffer()

}

private String render(boolean isSuite) throws Exception {
this.isSuite = isSuite;
if (isTestPage())
includeSetupAndTeardownPages()
return pageData.getHtml();
1

private boolean isTestPage() throws Exception {
return pageData.hasAttribute("Test");
}

private void includeSetupAndTeardownPages() throws Exception {
includeSetupPages() ;
includePageContent () ;
includeTeardownPages();
updatePageContent();
}

private void includeSetupPages() throws Exception {
if (isSuite)
includeSuiteSetupPage();
includeSetupPage();
1
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private void includeSuiteSetupPage() throws Exception {
include(SuiteResponder.SUITE SETUP_NAME, "-setup");

}

private void includeSetupPage() throws Exception {
include("SetUp", "-setup");
}

private void includePageContent() throws Exception {
newPageContent .append(pageData.getContent());

}

private void includeTeardownPages() throws Exception {
includeTeardownPage() ;
if (isSuite)
includeSuiteTeardownPage();

}

private void includeTeardownPage() throws Exception {
include("TearDown", "-teardown");

}

private void includeSuiteTeardownPage() throws Exception {
include(SuiteResponder.SUITE_TEARDOWN_NAME. "-teardown"):

}

private void updatePageContent() throws Exception {
pageData.setContent (newPageContent.toString());

}

private void include(String pageName, String arg) throws Exception {
WikiPage inheritedPage = findInheritedPage(pageName);
if (inheritedPage !'= null) {
String pagePathName = getPathNameForPage(inheritedPage):
buildIncludeDirective(pagePathName, arg);
1
}

private WikiPage findInheritedPage(String pageName) throws Exception {
return PageCrawlerImpl.getInheritedPage(pageName, testPage);

}

private String getPathNameForPage(WikiPage page) throws Exception {
WikiPagePath pagePath = pageCrawler.getFullPath(page):
return PathParser.render(pagePath);

}

private void buildIncludeDirective(String pagePathName, String arg) {
newPageContent
.append("\n!include ")
.append(arg)
.append(" .")

npodoicenue
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JinctuHr 3.7 (Npoao/mkeHne)

.append(pagePathName)
.append("\n");
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KoMMeHTapum

He xommenTupyiite 1a0xoit Ko — MEPENUIInTe eTo.

bpaiian Y. Kepruean u I1. /. [aysp!

Hwuuto He momoraeT Tak, Kak yMeCTHBIM KoMMeHTapuil. Huuto He 3arpomoskiaer
MOJIYJIh TaK, Kak GeccofiepkaTebible U Ge3ameIAIMonHble KoMMenTapuu. Hudro
He TIPUHOCUT CTOJIBKO BPe/ia, KaK CTapbIi, yTPAaTUBIINI aKTyaJbHOCTh KOMMEHTaPUH,
PaCIIPOCTPAHSIONTIHI JIOXKD U Ie3MHGOPMAIINIO.

Kommenraprn — we crvicok [Tunamepa. He cTOUT OTHOCHTBCS K HUM KaK K «abcosTioT-
HoMy 7100py». Ha caMoM Jieie KOMMEHTapuu B JIydllieM CJIydae siBJASIOTCS Hen30esxK-
HBIM 3J10M. EcJiit OBl SI3BIKH IPOrPAMMHUPOBAHMUST OBLIN JIOCTATOYHO BHIPAZUTETbHBIMU
MU ecJi Obl MbI YMEJIU UCKYCHO TI0JIb30BATHCSI ATUMU SI3bIKAMHY J[JIST BBIPAKEHUST

' [KP78], p. 144.
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CBOUX HaMepeHI/IfI, TO HOTpe6HOCTI) B KOMMEHTapusaX pe3KO CHU31J/1aCh 6I)I, a MOJKET,
1 BOBCE COIIlJIa «Ha HET».

I'pamoTHOE TTpMEeHeHe KOMMEHTapHeB I0JKHO KOMIIEHCHPOBATH HAIly Heyady
B BBIPQKEHUU CBOMX MbIcjeil B Koge. OOpaTuTe BHUMAaHUE Ha CJOBO <HEyAady».
s1 abcosmotHo cepbesno. KoMmMenTapuii — Beerjga npusHak Heygaun. Mbl BbIHYK/Ie-
HBI UCTIOJIb30BAaTh KOMMEHTAPUH, TIOTOMY UTO HAaM He BCET/Ia yIAeTCs BIPA3UTh CBOU
MblICJ Oe3 HUX, OJ{HAKO TOPANUTDHCA 3/1€Ch HEUeM.

Wrax, BbI OKa3aJUCh B CUTYAIUU, B KOTOPOU HEOOXOAUMO HAIICATh KOMMEHTAPHUII?
XopoleHbKo 1olyMaiTe, Heslb3sl JIM [IOUTH 110 IPYrOMY IIyTH U BBIPa3UTb CBOU Ha-
MepeHust B Kojie. Kask/ibiii pas, KOrjia BaM YIaeTcst 3TO C/lefiaTh, — MOXJIonaiire ceost
1o Trevy. Kask/ipiii pas, Kor/ia Bbl ITUIIETe KOMMEHTapUii, — IIOMOPIIUTECH W Oy TUTE
CBOIO Heyiauy.

[Touemy & Tak HacTpoeH npoTUB koMMeHTapueB? [loromy uto onm aryt. He Bcernma
U He IIPpeJIHaMEePEeHHO, HO 3TO [IPOUCXOUT CJAUIIKOM 4acTo. YeM apeBHEe KOMMEH-
Tapwuii, YeM JIAJbIIe OH PACHOJIOKEH OT OTIMCHIBAEMOTO MM KO/1a, TeM GOJIbIlie Bepo-
SITHOCTb TOTO, YTO OH TIPOCTO HeBepeH. [IprunHa mpocTa: MporpaMMUCTBI HE MOTYT
HOPMAJIbHO COIIPOBOKAATH KOMMEHTAPHHU.

[TporpammubIit KO/l U3MEHSIETCS U ABOIONIMOHUPYeT. ETo hparMenThI iepeMeniaiorces
W3 OTHOTO MeCTa B JIPYTOe, Pas3/[BAMBAIOTCSI, PAa3MHOKAIOTCS 1 cinBatoTes. K coxare-
HUI0, KOMMEHTapUU He BCEr/la COMPOBOYKAAIOT UX — U He BCEr/1a MO2ym CONIPOBOK/AATD
ux. CJIHIITKOM 4aCcTO KOMMEHTAPUU OTIEJSIOTCS OT OMMUCBIBAEMOTO UMU KOJIA U TIpe-
BpAIlAIOTCS B IOMETKU HEIMOHATHON MPUHA/IICKHOCTH, C IOCTOSIHHO CHUKATONeHcs
TOYHOCTBIO. [locMOTpUTE, YTO MPOU3OIILIO C TUM KOMMeHTapueM U TOI CTPOKOH,
KOTOPYIO OH JI0JIKEH OIIUChIBATh:
MockRequest request;
private final String HTTP_DATE REGEXP =

"[SMTWFILa-z1{2}\\ \\s[0-91{2}\\s[JFMASOND][a-z1{2}\\s"+

"[0-91{4}\\s[0-9T{2}\\: [0-9T{2}\\: [0-91{2}\\sGMT";
private Response response:
private FitNesseContext context;
private FileResponder responder;
private Locale savelocale;
// Npumep: "Tue, 02 Apr 2003 22:18:49 GMT"
Jlpyrue nepeMeHHbIe 5K3eMILIsIpa (BEPOSITHO, 0OABJIEHHBIE TTO3/IHEE) BRIMHUIICH
Mexxly konctanToi HTTP_DATE REGEXP u nosicHUTeIbHBIM KOMMEHTapUeM.

Ha 510 MOKHO BO3Pa3uTh, YTO IPOrPAMMHUCTDI JJOJZKHBL ObITh JOCTATOUHO M CI{UATLIN-
HUPOBAHHBIMHE, YTOOBI OAAEPAKUBATD B CBOEM KOJE AKTYaJIbHbIE, TOYHbIE U PEIEBAHT-
Hble KoMMeHTapun. CoryaceH, 10JKHBL Ho st Ob1 ipeinouesi, 4To0bl BMECTO 3TOTO
IPOrPaMMHUCT TIOCTapaJICs CleJaTh CBOIl KO HACTOIBKO YeTKUM M BbIPA3UTEIbHBIM,
4TOOBI KOMMEHTAPUK ObLIN IIOIIPOCTY HE HY/KHBL.

HeTtoumnble KOMMEHTapUH TOPA3Io BPEAHEE, 4eM TIOJHOE OTCYTCTBIE KOMMEHTAPHEB.
Onu o6MaHbIBaIOT U cOMBAIOT ¢ TOAKY. OHU CO3/AI0T Y IPOrPAMMUCTA HEBBIIOJIHUMbIE
oxuganna. OHE yCTaHABIMBAIOT yCTapeBIINeE IIPABUJIa, KOTOPEIE He MOTYT (MU He
JIOJIKHBI) COOJIIOAATHCS B OYLyIIEM.
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WcTtnny MOKHO HAWTH TOJTBKO B OJTHOM MecTe: B Kojie. TOJIbKO KOJI MOKET TIPaBINBO
COOOIINTD, YTO OH JIeJIaeT. ITO eMHCTBEHHBII NCTOYHUK JIEHCTBUTEIBHO JOCTOBEPHOI
nndopmarn. Takum 06pa3oM, XOTs KOMMEHTapUU UHOT/IA HeOOXOAMMbI, MbI TIOTPa-
THUM HEMaJIO YCHJIMI JIJIst TOTO, YTOObI CBECTH MX UCIIOJIb30BaHUE K MUHUMYMY.

KoMMeHTapuun He KOMMNEeHCUpYLoT
na0Xoro Koaa

OpHoit U3 pacpoCTPaHEHHBIX IPUYUH VIS HATMCAHIS KOMMEHTAPUEB SIBJISIETCS
HU3KOE KauecTBO Kozia. Bbl uIieTe MOAYJIb U BUIATE, UTO KOJ| TIOJYIUIICS 3aITyTaH-
HBIM 1 GecTiopsiIouHbIM. BoI 3Haere, 4To pa3obparhest B HeM HeBO3MOKHO. [ToaTomy
BoI ropopute cebe: <O, f1a aTo ctouT npokomMMerTuposath!» Her! Jlyurire ucnpassre
cBOH KO7!

S1cHBIIT 1 BBIPA3UTENBHBIH KOJI ¢ MUHIMYMOM KOMMEHTAPHEB TOPa3/I0 JIydIlle TPOMO3/I-
KOT0, CJIOKHOTO KOJia ¢ OOJIBIITUM KOJMYECTBOM KOMMeHTapueB. He Tparbre BpeMst
Ha HallMcaHue KOMMEHTapueB, 00bSICHSIIONNX CO3JAHHYI0 BaMU Iy TAHUILY, — JIydIIie
[IOTPaThbTe €ro Ha UCIIPABJIEHUE.

O61bsiIcCHUTE CBOM HaMepeHusa B Koae

1 Bce xe B HEKOTOPBIX CUTYAIMIX KOJI OKA3bIBAETCS HE JIYUITUM CPEICTBOM [IJIs
ob6bsicHennil. K cojkasenuio, MHOIME HPOrPaAMMUCTDI BOCIIPHHUMAIOT 9TOT (hakT
MHAYe: OHU I0JIATAIOT, YTO KOJI HUK02OA HE SIBJISETCS XOPOLIUM CPEACTBOM Il 00b-
sICHeHMIA. A 970, pasymeercs, Henpasa. C kKakuM Obl KOZOM BbI IPEAIIOUIN PabOTaTh —
C TAKUM:
// TlpoBEpNTH, MNONOKEHA M PabOTHWUKY MNoMHas npemua
if ((employee.flags & HOURLY FLAG) &&

(employee.age > 65))
W ¢ Takmm:
if (employee.isEligibleForFullBenefits())

Y0661 00BACHUTD GOJIBIITYIO YACTH BAIIMX HAMEPEHHI B KOJIE, I0CTATOYHO HECKOIbKUX
cexynz. Hepemko 3amaua CBOUTCS ¢ CO3MAHIIO (QYHKITNH, KOTOPAst COOBIIAET TO JKe,
YTO U KOMMEHTapUil, KOTOPBIil BbI COOMPaeTeCh HAIIMCATD.

Xopouwve KOMMeHTapum

Bupouem, HeobxoauMBbIe U TOJIE3HBIE KOMMEHTAPHUH BCE JKe CYIEeCTBYIOT. MbI pac-
CMOTPHM HECKOJIBKO ITPUMEPOB, KOTOPbIE, Ha MO B3IJIsI/l, CTOAT 3aTPayeHHbIX Ha HUX
6uToB. U Bee 5Ke cirefyeT MOMHUTD, YTO TO-HACTOSIIIIEMY XOPOIITHH KOMMEHTapUil —
TOT, 6€3 KOTOPOI0 BaM yacTcst 0O0UTHCH.
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I-OpunuquKue KOMMEHTapum

WNuoraa xopropaTuBHbBIE CTAaHAAPTHI KOAUPOBAHWS 3aCTABJILIOT HAC BCTABISATH KOM-
MEHTApHUN M0 IOPUANYecKuM coobpaskenusam. Hamprmep, 3asBienne 06 aBTOPCKUX
npasax — HeoOXoAuMast HHPOPMAITHS, KOTOPAst BIIOJHE MOKET PA3MEIaThCs B KOM-
MEHTapHUH B Hadaje Kak/I0To (ailia ¢ ICXOTHBIM KOTOM.

Huxe mpuBezieH cTaHIapTHBIN 3aT0JI0BOK KOMMEHTaPHSI, KOTOPBII BCTABJISIETCS B Ha-
yaso kaxoro ucxojanoro gaisa B FitNesse. K cuactbio, nama IDE aBromatnyecku
CBOpaYMBaeT TOT KOMMEHTaPUil, 4TOOBI OH He 3aIPOMOK AT IKPAH.

// Copyright (C) 2003,2004,2005 by Object Mentor, Inc. A1l rights reserved.

// NybnukyeTcq Ha ycnosusx nuuensun GNU General Public License sepcun 2 1 Bbllle.
Takue KOMMEHTApUU He JOJIKHBI IPEACTaBIATh COO0NH KOMMEHTAPUK MU IOPUIN-
yeckue TpakTaTbl. BMECTO TOro uyToObl epedYrc/IsAiTh B KOMMEHTAPUU BCE YCJIOBUS,
10 BO3MOKHOCTH OTPAHWYBTECH CCHITKOW HA CTAH/IAPTHYIO JIMIIEH3UIO WJTH JIPYTOH
BHEITHUN JJOKYMEHT.

NHdopMaTUBHbIE KOMMEHTapum

MHora GbIBaeT 1oJIe3HO BKIIOUNTh B KOMMEHTapUil osicHeHue K Kozy. BosbMeM ciie-
JYIOIIMI KOMMEHTapHii, 00bSICHSIOIINI BO3BpalliaeMoe 3HaueHne abCTPaAKTHOTO Me-
TOZA:

// BosBpauwaeT TecTupyemblii 3k3emnnap Responder.

protected abstract Responder responderInstance();

Takue KoMMeHTapuu ObIBAIOT HOJIE3HBIMU, HO TaM, I/Ie 9TO BO3MOKHO, UH(POPMAIUIO
Jrydiiie iepejiaBaTh B uMenn pynkiuu. Hampumep, B JaHHOM puMepe BITOJIHE MOKHO
oboliTrch 1 6e3 KOMMEHTapUs — JOCTaTOYHO IIepeMMeHoBaTh (PYHKIIMIO B responder-
BeingTested.

A BOT 21pyTOii, 6OJIEE YMECTHBIN IPUMED:
// Touck no dopmaty: kk:mm:ss EEE, MMM dd, yyyy
Pattern timeMatcher = Pattern.compile(

\\dF AR ANGE \N\wx, \N\wF ANdF, \\dx);
Ha aToT pa3 koMmMeHTapuii cooOIIaeT, 4To peryJsipHoe BhIPasKeH e TPeIHA3HAYEHO ISk
WIeHTU(hUKATIMNA BpPEMEHHU U IaThl, 0T(hopMaTUPOBAHHBIX (hyHKITHEH SimpleDateFormat.
format ¢ 3aganuoil opmaTHON cTpokoit. U Bee ske Koz cras Obl sryyiie (U MOHSTHEE ),
ecJiut ObI MBI TIEPEMECTUIIN ATOT KOJL B CIEIMAJIbHBII KJ1acc, peodpasyoIiuii (hopMaThl
naThl ¥ BpeMeHu. Toria KOMMEHTapUil, BEPOSTHO, CTAJT ObI M3JIUTITHIIM.

MNpeacraBsieHne HaMepeHun

WNnorpa koMMeHTapuii BBIXOAUT 32 PaMKU 110JIe3HOM MH(pOPMaINKU 0 peasnsainn
1 OITMCBIBAET HAMEPEHNs, 3aJI0;KeHHbIe B pelieHne. B cieyioliem npumepe Mbl BUJIUM
MHTEPECHbIN IIPUMeP apXUTEKTYPHOIO PelleHus, JOKyMEeHTHPOBAHHOTO B KOMMEHTa-
pun. ABTOP PEIIWI, YTO IPU CPABHEHUH [IBYX OOBEKTOB OGBEKTHI €r0 KJIACCA JTOJKHBI
HAXOIUTHCS B TIOPSIAIKE COPTHPOBKHU BBITTIE, UM 00HEKTHI TI0O0TO APYTOTO KIacca.
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pubTic int compareTo(Object o)
{
if(o instanceof WikiPagePath)
{
WikiPagePath p = (WikiPagePath) o;
String compressedName = StringUtil.join(names, "");
String compressedArgumentName = StringUtil.join(p.names, "");
return compressedName.compareTo(compressedArgumentName) ;

return 1; // bonbwe, NOTOMY Y4TO OTHOCUTCS K MPaBWIbLHOMY Tumy.

}

Wnu npyroii, ente syumiuii mpuMep. BoaMokHO, BbI He COTJIACUTECDH € TeM, KaK Ipo-
IPaMMUCT pelraet mpobJaeMy, HO TI0 KpalfHell Mepe BbI 3HAETE, YTO OH MBITAETCS ClIe-
JIaTh.

public void testConcurrentAddWidgets() throws Exception {
WidgetBuilder widgetBuilder =
new WidgetBuilder(new Class[1{BoldWidget.class})
String text = "'''bold text''"";
ParentWidget parent =
new Boldwidget(new MockWidgetRoot(), "'"'bold text'''"):
AtomicBoolean failFlag = new AtomicBoolean();
failFlag.set(false):

// Mbl mbITaeMCA CNPOBOUMPOBATbL "COCTOSIHUE TOHKM",
// co3pasas 0OoOfbWOE KOMMYECTBO MPOrpPAMMHbIX MOTOKOB.
for (int 1 = 0; 1 < 25000; i++) {
WidgetBuilderThread widgetBuilderThread =
new WidgetBuilderThread(widgetBuilder, text, parent, failFlag);
Thread thread = new Thread(widgetBuilderThread);
thread.start();

assertEquals(false, failFlag.get());

NMposicHeHue

M Hora CMbICJI 3araJlOYHOr0 apryMeHTa Wik BO3BPAIlaeMOoro 3HaueHus ObIBaeT y100-
HO 1IpeoOpa3oBath B yarobounTaeMyio hopmy. B ob1em ciyuae jrydiie moayMarh, Kak
cliesiaTh TaK, YTo0bl ITOT apIryMEHT WJIM BO3BpalllaeMoe 3HaueHKe TOBOPHJIN CaMU 32
celst; HO eC/IU OHM SBJSIIOTCS YaCThIO CTAHAAPTHON OMOIMOTEKN MU UCIIOIb3YIOTCS
B KOJI€, KOTOPBIN BBI HE MOKETE M3MEHUTD, TO TIOSICHUTEIbHBII KOMMEHTAPUI MOKET
OBITh BECbMa I10JIE3HBIM.

pubTic void testCompareTo() throws Exception

{
WikiPagePath a = PathParser.parse("PageA"):
WikiPagePath ab = PathParser.parse("PageA.PageB");
WikiPagePath b = PathParser.parse("PageB"):;
WikiPagePath aa = PathParser.parse("PageA.PageA"):
WikiPagePath bb = PathParser.parse("PageB.PageB");
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WikiPagePath ba = PathParser.parse("PageB.PageA"):

assertTrue(a.compareTo(a) == 0); // a==a
assertTrue(a.compareTo(b) = 0); /] al=Dh
assertTrue(ab.compareTo(ab) == 0); // ab == ab
assertTrue(a.comparefo(b) == -1); // a<b
assertTrue(aa.comparefo(ab) == -1); // aa < ab
assertTrue(ba.compareTo(bb) == -1); // ba < bb
assertTrue(b.compareTo(a) == 1); //'b>a
assertTrue(ab.comparefo(aa) == 1); // ab > aa

assertTrue(bb.compareTo(ba) == 1); // bb > ba

}

Komneuno, mpu 9T0M BO3HUKAET CYIIECTBEHHBIN PUCK, YTO MOSCHUTETHHBII KOMMEH-
Tapuil OKaskeTcst HeBepHbIM. [IpocMOTpHTE KOJ TIpUMeEpa U yOeIuTech, Kak TPYAHO
[IPOBEPUTH €I0 MIPABUIBHOCTD. ITO 0OBICHSET KaK HEOOXOAUMOCTD IIOSICHEH I, TaK
U CBSI3aHHBII ¢ HUMK pUCK. VTak, npesx/e yeM mucarh Takue KoOMMeHTapuu, yoeam-
TECh B TOM, YTO JIYUIIEro crocoba He CYIIeCTBYET, U ellle BHUMATebHee CJeIUTe 3a
UX [IPABUJIBHOCTBIO.

MpepynpexxaeHusi 0 NoCneacTBUAX

WNuorga GbiBaeT I10JIE3HO HPEAyIPEaUuTh
JIPYTUX MTPOTPAMMUCTOB O HEXeJTaTeJIbHBIX
MOCJIeICTBUSX OT Kakux-1ubo jeiicrsuii. Ha-
MpUMep, CIAEAYIOMUNA KOMMEHTapuil 00bsic-
HSIET, TOYeMy KOHKPETHBIM TEeCTOBBIN CIleHa-
Ppuii ObLII OTKJIIOYEH: C
// He 3anyckailTe, ecnu TONbKO He pacnonaraete

// n3nuukamu CBOBOAHOTO BPEMEHM.
public void _testWithReallyBigFile()

{
writeLinesToFi1e(10000000);

response.setBody(testFile);
response.readyToSend(this);

String responseString = output.toString();
assertSubString("Content-Length: 1000000000", responseString);
assertTrue(bytesSent > 1000000000) ;

}

KoHeuHo, B HaIlle BpeMs TECTOBBIN CIIEHAPHI CIEI0BATIO GBI OTKIIOYUTH MTPU TOMOIIN
arpubyTa @Ignore ¢ COOTBETCTBYIOMIEN MOACHUTENbHOM CTPOKOI: @Ignore (" CauwKom
nonro ssinonxaetca™). Ho no nossienus JUnit 4 3anuch ¢ HayabHBIM CUMBOJIOM I10/1-
YepKUBAHUA Tiepe]l UMEHEM MEeTO/Ia CYIUTAIACh CTaHAAPTHON. KoMMeHTapuii, pu Beeit
€T0 HECEPhE3HOCTH, XOPOIIIO JOHOCUT CBOE COOOIIEHNUE IO YUUTATEIS.

A BOT apyTOii, 60JIee BbIPasUTEIbHbBII IPUMED:

public static SimpleDateFormat makeStandardHttpDateFormat()
{

// Knacc SimpleDateFormat He sBnfeTcs NOTOKOBO-6e30MacHbIM,
// NO3TOMY 3K3EMNNAPbl NOMKHbI CO3[aBATbCS HE3aBMCMMO APYr OT Apyra.
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SimpleDateFormat df = new SimpleDateFormat("EEE, dd MMM yyyy HH:mm:ss z");
df.setTimeZone(TimeZone.getTimeZone("GMT"));
return df;

}

Bo3M03KHO, BBl BO3PasuTe, 4TO y 3aJauul eCTh 1 OoJiee yaauHble permenus. Iloxayii,
g cormantych ¢ BaMu. OlHaKO KOMMEHTapWH B TOM BUIEe, B KOTOPOM OH 3/IeCh TIPHUBe-
JIeH, BBIIIAUT abCOIOTHO pasyMHo. 1o kpaiiHeil Mepe OH IOMeNIaeT U3JIUIIHE PeTH-
BOMY IIPOTPaMMUCTY UCIOJIb30BATh CTATUYECKII MHUIIMAIM3ATOP 110 COOOPAsKEHUIM
2¢pHEKTUBHOCTH.

KomMmeHTapum TODO

MHorza GbiBaeT 110JI€3HO OCTaBUTh 3aMETKH «Ha Oyayinee» B (hopMe KOMMEHTapUeB
//7000. B crrepytomem npumepe kommerTapuit TODO o0bsicHsieT, mouemy QyHKITHs
UMeET BBIPOKACHHYIO Peau3alliio 1 YTO OHA JIOJIKHA [eIaTh B OyLyIeM.

// TODO - Ha naHHblii MOMEHT 3Ta QYHKUMA HE MCMONb3yeTcs.

// CuTyauus W3MEHUTCS Npu nepexofe K OTNafo4YHOW MOpenu.
protected VersionInfo makeVersion() throws Exception

{
}

KomMmentapuu TODO nanoMuHaioT 0 TOM, 4TO, IO MHEHUIO TTPOTPAMMUCTA, C/IEIATh
HEOOXOIMMO, HO TT0 KaKO-TO TIPUYIHE HEMb3sT CIemaTh mpsiMo cefiuac. Hampumep,
KOMMEHTAPUI MOKET HATIOMHUTH O HEOOXOMMOCTH Y/IaJICHUST yCTapeBIneil (hyHKITMN
WJIH TIPEJJIOKUTH KOMY-TO JIPYTOMY ITOYYaCTBOBATH B PEIIEHUH TIPOGIEMBI — CKAKEM,
PUAYMaTh GoJiee yIaYHOE UMST VI BHECTH U3MEHEHVIsI, 3aBUCATIIE OT 3aILTaHUPO-
BaHHOTO coObITHS. BripoueM, yem 661 Hu ObLT KoMMeHTapuil TODO, 310 He TOBOJ
OCTaBJIATH TIIOXO KO/ B CHCTEME.

return null;

B Hamm gHu B s11060i Xopolreil paboueii cpesie uMeercst (GYHKIH MOUCKa BCeX KOM-
MenTapueB TODO, Tak uTo mMoTeps TaKUX KOMMEHTapHreB MajoBeposiTHa. U Bce ke
KOJT He JIOJIKEH 3arpoMosKaaThes autmanuMu komMmeHTapusimu TODO. Peryaspro
MIPOCMATPUBAITE UX U YJAJIANTE Te, KOTOPbIE MOTEPSJIN aKTYaIbHOCTD.

YcuneHue

KOMMCHTapI/Iﬁ MOJKET ITIOAYEPKUBATD BA’KHOCTDH O6CTO$IT€JIBCTB3., KOTOpOE Ha HepBbHL/,I
B3IVIAL KaKETCA HECYTIECTBEHHBIM.

String listItemContent = match.group(3).trim();

// BbizoB trim() odyeHb BaweH. OH ynanseTr HavanbHble npobensl,
// 4TOBBI CTpOKA YCMEWHO MHTEpNpeTUpoBanach Kak CMUCOK.
new ListItemWidget(this, listItemContent, this.level + 1);
return buildList(text.substring(match.end()));
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KoMmmMmeHTapuum Javadoc B obuwenoctynHbix API

C X0po1Io 0KyMEeHTUPOBAHHBIM 001Iea0cTymHbIM API npusTHO 1 jlerko paboTath.
HMoxymenTarust Javadoc st craHgapTHON 6MOMIHOTERN Java yOeInTeabHO TOKa3hl-
BaeT 910 yTBeprkeHue. bes Hee mucath Java-miporpaMMbl ObIIO Gbl B JIyUIIIeM CTydae
HeIIpocCTo.

Ecom Bo pazpabarsiBaete API 715t 06111€TO OTB30BaHNS, HECOMHEHHO, JITISI HETO CJie-
JlyeT HamucaTh Xoporie KomMenTapuu Javadoc. Opiako He 3a6biBaiiTe 06 OCTATBHBIX
coBerax a1oil TraBbl. Kommertapuu Javadoc MOTYT OBITh TAKUMU JK€ ¥ HEOCTOBEP-
HBIMU U JUKUBBIMU, KaK ¥ JII0ObIE IPYTHE KOMMEHTAPUH.

NMnoxune KOMMEHTapum

BoJbInHCTBO KOMMEHTApUEB OTHOCUTCA UMEHHO K 9TOH kareropuu. OObIUHO TaKkue
KOMMEHTAPHUH IIPEACTABIISIIOT COO0I «IIOAMOPKU» /I HEKAYeCTBEHHOIO KOAA WU
OTIPAB/IAaHNST COMHUTEIbHBIX PEIeHN, a UX TEKCT HATIOMIHAET PAaCCy>K/IeHUS BCIYX
CaMOro ITPOrpaMMHUCTA.

bopMmoTaHue

He cTout sennuTh KOMMEHTApUU «Ha CKOPYIO PYKY» TOJIBKO IIOTOMY, 4TO BaM KasKeT-
Cs1, 9TO HTO YMECTHO WJIH 3TOT0 Tpebyer mpoiiecc. Eciiu yix Bbl peliaere HAIUCATD KOM-
MEHTapuii, He JKajieiiTe BpeMeH! W HAITUTITNTe JIYYIITU N3 BCeX BO3MOKHBIX KOMMEH-
TapueB.

Hampumep, caenywomuii pparment st obuapyskui B FitNesse. B camowm jeste, koMm-
MeHTapuii 371ech Obl Ipuroarics. Ho aBTop TO i TOPOIMJICS, TO I HE TPUIAI
0co60r0 3HAYEHUST TOMY, YTO OH muiet. Ero G0pMOTaHIe OCTABJISIET YUTATEST B He-
JIOYMEHUN:

public void ToadProperties()

{
try

{
String propertiesPath = propertiesLocation + "/" + PROPERTIES FILE;

FilelnputStream propertiesStream = new FilelnputStream(propertiesPath);
loadedProperties.load(propertiesStream);

catch(I0Exception e)

// Ecnu HeT Qaitna CBOICTB, 3arpymanTCs HAaCTPONKW MO YMONYaHuio

}
}

Yo o3HavaeT KoMmmeHTapuii B Os10ke catch? O4eBuIHO, OH YTO-TO O3HAYAJ /Il aBTOPA,
HO JIJIs1 YUTATeJs 3TOT CMBICT He T0X0oAuT. Bumumo, eciu Mol mosrydaeM [0Exception,
3TO O3HAYAeT, 9TO (haiiyl CBONCTB OTCYTCTBYET; B 9TOM CJIydae JOJKHBI 3aTPysKaThCs
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Bce HACTpoitku 1o ymosdanuio. Ho kto 3arpy:kaet atu HacTpoiiku? beinu s onn
3arpysKeHbI Tiepei Bbi3oBoM 10adProperties.load? WMuu Boi3oB loadProperties.load
TepexBaThIBAET MCKIIIOUEHIE, 3aTPY’KaeT HACTPOIKH 10 YMOTUAHWIO, & 3aTeM Tepe/ia-
eT UCKJII0UeHNe HaM, YTOOBI Mbl MOTJIN €r0 pournopupoBath? Viu ToadProperties.
load 3arpyskaeT HACTPOWKH TI0 YMOJYAHHUIO /IO TOTO, KaK BBI MOTBITAJINCH 3aTPY3UTh
(daiin? ABTOp IIBITAJICS YCIOKOUTH ¢e6s OTHOCHTENIBHO TOTO (haKTa, YTO OH OCTaBILII
610k catch mycteiM? Vmm — 1 9TO camas TyTaiornias BO3MOKHOCTD — aBTOP XOTeJ
HAMOMHUTH cebe, YTO Mo3/Hee HYKHO BEPHYTHCS U HATTHCATD KOJ[ 3aTPY3KH HACTPOEK
110 YMOJTYAHUIO?

YT06BI PA30OPATHCS B MPOUCXOSIIEM, HAM OCTAETCST TOJIBKO U3YIUTh KO APYTUX
vacreil crcteMbl. JII060H KOMMEHTapHii, CMBICT KOTOPOTO MTPUXOAUTCS UCKATH B JIPY-
IUX MOJYJISIX, He HECET MOJIe3HOU HHGMOPMAIK U He CTOUT OUTOB, 3aTPAUYEHHDIX HA
ero HallucaHue.

N36bITOYHbIE KOMMEHTapum

B nucrunre 4.1 nipuBeiena rnpoctast (QYHKIUS C COBEPIIEHHO JIUITHUM 3aT0JI0BOYHbBIM
KOMMeHTapreM. BeposTHo, uTeHne KoMMeHTapus 3aiiMeT 6oJIbliie BpEMEHH, YeM uTe-
HHE caMoro KoJia.

Jlnuctunr 4.1. waitForClose

// BcnoMoraTenbHblii METOA; BO3BpAWaeT ynpasneHue, Korpa 3Havenue this.closed MCTuHHO.
// WHuuMMpyeT WCKIYeHue npu OOCTUKEHMM TailM-ayTa.

pubTic synchronized void waitForClose(final long timeoutMillis)

throws Exception

if(!closed)
{

wait(timeoutMillis);
if(!closed)
throw new Exception("MockResponseSender could not be closed");

Kaxoii e gocturaer atoT KomMeHTapuii? KoHeuHo, oH Hecet He 6oJiblie nH(OopMa-
I[[UH, 9€M TIPOrpaMMHBIN Ko/. OH He 00BSICHSIET KOJI, HE TIPEJOCTABJIsIET 000CHOBAHMIA
1 He pacKpbiBaeT HamepeHnit. OH ynTaeTcst He poIIe, YeMm caM Ko/l bostee Toro, kom-
MEHTapUil YCTYTIAeT KOy B TOUHOCTHU U HABSI3bIBAET YU TATEIIO ATY HETOUHOCTD B3aMeH
WCTUHHOTO TToHNMaHusg. OH HAIOMUHAET KYJNKOBATOTO TOPTOBIIA TIOEPKAHHBIMU
MalTUHAMU, YBEPSIONIETO, YTO BaM He3a4eM 3arJIsiIbIBaTh IO/ KaIloT.

A reriepb pacCMOTPUM JIEMHMOH GeCIIoe3HbIX, M30bITOYHBIX KOMMeHTapreB Javadoc us
JIICTUHTA 4.2, TI03aNMCTBOBaHHBIX 13 Tomcat. AT KOMMEHTAPHH TOJBKO 3aTPOMOIK-
MAIOT KOJI ¥ CKPBIBAIOT €ro cMbICT. HUKAKON MOMB3bI /15T TOKYMEHTUPOBAHUST OT HUX
HeT. YTo elnie XysKe, s TIPUBEJT TOJBKO HECKOIBKO HAYATBHBIX KOMMEHTAPUEB — B 9TOM
MOJLYJI€ UX HAMHOTO GOJIBIITE.
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JinctuHr 4.2. ContainerBase.java (Tomcat)

pubTic abstract class ContainerBase
implements Container, Lifecycle, Pipeline,
MBeanRegistration, Serializable {

/**
* 3ajepikKka npoueccopa afnq 3TOro KOMMOHEHTA.
*/
protected int backgroundProcessorDelay = -1;

/~k~k
* [lonnepkka COObITUIA KUSHEHHOTO UMKNA N9 3TOr0 KOMMOHEHTa.
*/
protected LifecycleSupport lifecycle =
new LifecycleSupport(this);

/**

* CnywaTenu KOHTEWHepHbIX COObITWIA ANA 3TOr0 KOHTelHepa.
*/

protected ArraylList listeners = new ArraylList();

/**

* Peanusauma 3arpysyuka, CBA3AHHAA C KOHTEAHEpPOM.
*/

protected Loader loader = null;

/**

* Peanuaauns KypHanbHOrO KOMMNOHEHTa, CBA3aHHAs C KOHTEHepoM.
*/

protected Log logger = null;

/**

* JIMA KYPHANbHOTO KOMNOHEHTA.
*/

protected String logName = null;

/~k~k

* Peanusauns MmeHegwepa, CBA3aHHAA C KOHTEWHEepoM.
*/

protected Manager manager = null;

/**

* Knactep, CBA3aHHbIA C KOHTEAHEepoM .
*/

protected Cluster cluster = null;

/~k~k

* Ypoboyntaemoe UMs KOHTenrHepa.
*/

protected String name = null;
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/**

* POAUTENbCKNIA KOHTERHEep, N0 OTHOWEHMIO K KOTOPOMY
* NIAHHbIA KOHTERHEp ABNAETCA NOYEPHMUM .

*/

protected Container parent = null;

/**

* 3arpy34uK pOAMTENbCKOr0 Kiacca, 3afaBaeMblii Mpu Ha3HaYeHuu 3arpy3ynka.
*/

protected ClassLoader parentClassLoader = null;

/**

* 00beKT Pipeline, CBA3a@HHbIA C [QaHHbIM KOHTEHEPOM.

*/

protected Pipeline pipeline = new StandardPipeline(this);

/**

* 00beKT Realm, CBA3aHHbII C KOHTENHHEPOM.
*/

protected Realm realm = null;

/**

* 00bveKT pecypcos DirContext, CBA3aHHbIl C KOHTEHepoM
*/

protected DirContext resources = null;

HepoctoBepHble KOMMEHTapum

WNuoraa ¢ caMbIMM JIyYIIMMU HaMepPEeHUSIMU TIPOTPAMMUCT JleJlaeT B KOMMEHTapUsIX
3asBJIeHUs, HeTOUHble U He cooTBeTcTBYylolMe uctune. Eile pa3 B3risuure Ha co-
BEPUIEHHO JIMIIHUHI, HO IIPU STOM CJIerka BBOAALIMIL B 3201y KIeHIe KOMMEHTAPUIA
u3 sucTuHTa 4.1.

A BBI HAIIUTH, B 4eM 9TOT KOMMEHTapHiT 0OMaHbIBaeT ynTaresisi? MeTos He BO3BpAIaeT
ylipaBJjieHue, kozda 3nauenue this.closed cranoBurcst uctuHHbM. OH BO3BpaIaer
yIIpaBJeHue, ecJay 3Hadenue this.closed MCTUHHO; B IPOTUBHOM CJIy4ae MEeTO/| OKH-
JlaeT UCTeyeHus TaliM-ayTa, a 3aTeM MHUIIUUPYET UCKJII0YeHHe, ecyii 3HaueHue this.
closed Tak 1 HE CTAJIO NCTUHHBIM.

ITa KpoIevHas fesnHGopMaIis B KOMMEHTAPUH, KOTOPBIH UNTaeTCs Xy:Ke, 4eM caM
KOJI, MOKET 3aCTaBUTD J[PYTOTO IIPOTPAMMUCTA BBI3BATh (DYHKITUIO B TIPETIONIOKEHIH,
YTO OHA BEPHET yIIpaBJICHHUE CPa3y e, KaK TOJIbKO 3Hadenue this.closed craner uc-
TuHHBIM. [Tocse aToro Ge/iHblii MpOrpaMMUCT GYIET 0JITO OTIAKUBATE TIPOTPAMMY,
IIBITAACH [IOHATD, II0YeMY €0 KO/ BbIIOIHACTCS TaK ME/JICHHO.
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O6s3aTenbHble KOMMEHTapum

ITpaBuiia, roBopsire, 4To Kaxaas GyHKINS J0JKHa UMeTh KoMMeHTapuii Javadoc
WJTH 9TO KasK/asd TepeMEHHasT T0JKHA OBITh TIOMedeHa KOMMEHTapreM, — OOBIaHast
TJIyIoCTh. Takre KOMMEHTAPUHU TOJBKO 3arPOMOK/IAIOT KO/I, PACIIPOCTPAHSIOT HEJ0-
CTOBEPHYO WH(MOPMAIUIO 1 BBI3BIBAIOT OOIIYIO MyTAHWITY ¥ I€30PUEHTAIIHIO.

Hamnpumep, tpeboBatue o0si3aTeIbHOr0 KoMMeHTapust Javadoc [yist KaskI0i (hyHKITIH
MIPUBOJIUT K MOSIBJIEHUIO MOHCTPOB BPo/Ie JincTuHTa 4.3. beccmbiciennble KOMMeHTa-
pUU He MIPUHOCAT HUKAKOH 10Jib3bl. OHM TOJBKO 3Ty ThIBAIOT KO/, TIOBBIMIAS PUCK
oOMaHa 1 HeZlopasyMeHUI.

JNnctunr 4.3.
/**
*
* @param title HasBaHue nuUCKa
* @param author ABTOp AMCKa
* @param tracks KonuyecTBO NOPOKEK Ha AUCKe
* @param durationInMinutes [ponoOMKMTENBHOCTE BOCNPOM3BEAEHUS B MUHYTAX
*/
pubTic void addCD(String title, String author,
int tracks, int durationInMinutes) {
CD cd = new CD();
cd.title = title;
cd.author = author;
cd.tracks = tracks;
cd.duration = duration;
cdList.add(cd);

YXypHanbHble KOMMEHTapumn

Hekotopbie mporpaMMUCTbI 100aBJISIOT KOMMEHTAPUI B HAYAIO MOLYJIS TIPU KasKI0M
ero pefakTrpoBaHuu. Takie KOMMEHTapUU HAKAIJIUBAIOTCSI, 00pasysi CBOETO pojia
JKypHaJI BceX BHOCUMBIX U3MEeHEeHU. S Bues MOyJid, B KOTOPBIX 3TH JKYpPHAJIbHbIE
3aIUCA PACTATABAINCH HA TECATKU CTPAHUAIL.

* N3meHenna (HauuHad c 11 oktabps 2001)

11.10.2001 : Peopranusauus Knacca u ero nepeMeweHne B HOBLIA NaKeT
com.jrefinery.date (DG):

05.11.2001 : [JlobasneHue metona getDescription(), ycTpaHeHue knacca
NotableDate (DG);

12.11.2001 : C yctpaHennem knacca NotableDate IBD TpeOyeT BKN4eHWA
metofa setDescription() (DG): wcnpasnexne ownboK
B Metofax getPreviousDayOfWeek (), getFolTlowingDayOflWeek ()
1 getNearestDayOfWeek () (DG):

05.12.2001 : Wcnpasnenue oumbkn B Knacce SpreadsheetDate (DG);

X% ok % ok X 3k X 3 X
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*29.05.2002 : [lepemelleHne KOHCTAHT MecAUeB B OTAEbHbI WHTephelic

* (MonthConstants) (DG);

*27.08.2002 : WUcnpasnenne ownbku B metope addMonths() ¢ nopaunm N???1evka Petr
(DG);

*03.10.2002 : Wcnpasnenne ownbok no coobuenndam Checkstyle (DG);

*13.03.2003 : Peanusauna Serializable (DG);

*29.05.2003 : Wcnpasnenne ownbku B metone addMonths (DG);

*04.09.2003 : Peanusauna Comparable. 06HosneHne isInRange javadocs (DG);
*05.01.2005 : WcnpasneHne ownbkn B MeToge addYears() (1096282) (DG);

KOI‘/Ia-TO CO3/IaHr€ 1 COIIPOBOK/AECHUE JKYPHAJTbHDBIX 3ammmceil B Hagaje Kax/[0ro Mo-
AYyJis OBLIO OIlpaB/ZlaHO. Y Hac €lie He OBLIIO CUCTEM ylupaBJ/€eHUA NCXO/JITHBIM KO/JIOM,
KOTOpbIE AeJiaJan 3TO 3a HacC. B mamm guu qommnbe JKYypHaJIbl TOJIBKO 3arpOMOJK/IAIOT
N YCJIOKHAIOT KO/, Nx CJIEYET IIOJTHOCTBIO YAaJINTh N3 BAalllX IIPOTPaMM.

Lym

Taxske B mporpaMMax HepeZKO BCTPEYAlOTCs KOMMEHTAPUU, He cofiepsKallie HI4Iero,
Kpome «irmyMay. OHM JUITb YTBEPKAAOT OU€BU/THOE, HE TTPEIOCTABIISIST HUKAKOH HOBOM
nagopMaImm.
/**

* KOHCTPYKTOp MO yMOMYaHMIO.

*/
protected AnnualDateRule() {
[la Heyxkenn? A Kak Hac4YeT aTOTO:
/** [leHb mecsua. */

private int dayOfMonth;

W Hakowell, arioheos u30bI TOUHOCTH:
/**

* BosgpawaeT feHb Mecsua.
*

* @return geHb mecaua.

*/

public int getDayOfMonth() {
return dayOfMonth;

}

AT KOMMEHTAPUU HACTOJIBKO OECIIOJIE3HbI, YTO MBI YUUMCSI He 00pAIIaTh Ha HUX BHU-
MaHug. B rpoliecce uteHus Kozia Halll B3IVI/L IIPOCTO CKOJIb3UT MUMO HUX. Pano nin
T03/THO KOJT BOKPYT TaKNX KOMMEHTapueB U3MEHseTCs, I OHM HAYMHAIOT JITaTh.

[TepBbiii KOMMeHTapWii B JiicTHHTE 4.4 KaskeTcst yMecTHbIM. OH 00BSICHSIET, TOYEMY
610K catch urnopupyercst. Ho Bropoit koMmMeHTapuii He HeceT 110J1e3HOI HH(pOpMaIHu.
BuirMo, IporpaMMUCT HACTOJIBKO BBITIET U3 ceOs PU HATMCAHUM 9TUX OJIOKOB try/
catch B 9TOit (DYHKIIUH, YTO eMy TIOHaZ00MIOCh «BBITYCTUTD Map».
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JNnctuur 4.4. startSending
private void startSending()

{
try

doSending();
catch(SocketException e)
// HopmanbHo. KT0-TO npepsan 3amnpoc.

catch(Exception e)

{
try

{

response.add(ErrorResponder.makeExceptionString(e));
response.closeAll();

catch(Exception el)

// Hy xBatut yme!

}
}
}

BwmecTo TOTO 4TOOBI 1aBaTh BBHIXOJ YYBCTBAM B GECIIOIE3HOM KOMMEHTAPUH, TTPO-
IPaAMMHUCTY CJIEAOBAJIO TOHSITH, YTO Pa3APaskeHIe MOKHO OBLIO CHSITH YIydIIEHUEM
CTPYKTYPHI KoIa. EMY CTOMIIO HAlIpaBUTh CBOIO HEPTUIO HA BBIJIEJICHIIE TIOCTETHETO
610Ka try/catch B oTaenbHyIo HyHKINIO, KaK II0KA3aHO B IUCTUHTE 4.5.

JinctmHr 4.5. startSending (nepepaboTtaHHas Bepcus)
private void startSending()

{
try
doSending();
catch(SocketException e)
i // HopmaneHo. KTO-TO npepsan 3anpoc.

catch(Exception e)

addExceptionAndCloseResponse(e) ;

}
}

private void addExceptionAndCloseResponse(Exception e)

{
try
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{

response.add(ErrorResponder.makekxceptionString(e));
response.closeAl1();

}

catch(Exception el)

{
}
}

Wckyienne co3aTh 0YePEHON «IIyMOBOI KOMMEHTAPUI» CIeyeT 3aMEHUTD pe-
IMTUMOCTHIO OUNCTUTH KO/ BBI caMu yBUANTE, UTO ATO ceaet Bairy pabory Gosee
npuATHON U 3hHeKTUBHOM.

OnacHbIN WyM

KommenTapuu Javadoc Toske 6IBAIOT «IIyMOBBIMI». KaKyio M0JIb3y TIPUHOCAT CJIELy-
ol[e KOMMEHTapuu (M3 XOPOIIO U3BECTHOM GUOIMOTEKH, PACIIPOCTPAHSIEMON ¢ OT-
KPBITHIM KooM)? OTBeT: HUKAKOH. DTO N30BITOUHbBIE IIyMOBblE KOMMEHTAPUH, BbI-
3BaHHbBIE HEYMECTHBIM KeJJaHueM KaK-TO JIOKyMEHTHPOBATh CBOU JeHCTBNUS.

[** Uus. */

private String name;

/** Bepcus. */

private String version;

/** HassaHue nuueHsun. */

private String TicenceName;

/** Bepcus. */

private String info;

[TpouwnTaiite 5TH KOMMEHTAPUU MOBHUMATEJIbHEE. 3aMETHIIN OMUOKY KOTUPOBaHUSI/
BCcTaBKU? Ecm aBTOPHI He CAeAT 32 HUMUA B MOMEHT HammMcanus (MJIM BCTaBKM ), TO
KaK MOXKHO OXKM/IATb, YTO 9TH KOMMEHTAPUU IIPUHECYT 110JIb3Y YUTATEI0?

He ucnonb3yiiTe KOMMEHTapUU TaM, rae MOXKHO
MCnosb30BaTb (PYHKLIMIO NI NEPEMEHHYIO

Bosbmem caepytonmmii hparMeHT Koja:

// 3aBUCUT AW MOOYNb W3 TN00ANbHOTO ChUCKa <mod> OT MOACUCTEMSI,

// 4acTbl0 KOTOPOW ABNAETCH HaWw KoA?

if (smodule.getDependSubsystems().contains(subSysMod.getSubSystem()))

Ero moxHO 6b110 ObI TIepedpasupoBath 6€3 KOMMEHTAPUs B CIIEAYIOIIEM BUIE:
ArrayList moduleDependees = smodule.getDependSubsystems();

String ourSubSystem = subSysMod.getSubSystem():

if (moduleDependees.contains(ourSubSystem))

BoamozkHO (XOTsT 1 MaJIOBEPOSTHO), aBTOP MCXO/IHOTO KOJIa CHAYaJIa HAIUCAJ KOM-
MEHTapHii, a 3aTeM — COOTBETCTBYIONHI eMy Koj1. Ho mocsie aToro aBTop A0/KeH ObLT
nepepaboTaTh CBOIL KO/, KAK 9TO ceJIal s, YTOOBl KOMMEHTAPHA MOKHO OBLIO YIA/IHTh.
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NMo3uLunoHHbIE MapKepbl

Hexkoropbie IPOrpaMMUCTBI JIFOOSIT OTMEYATH OTIPE/IeJIEHHBIE TIO3UIUH B MCXO[HBIX
(aiinax. Harpumep, HelaBHO 51 00HAPYIKIIT B OJ[HOM M3 TIPOCMATPUBAEMBIX TPOTPAMM
CJIe/IYIONLYIO CTPOKY:

/] Deiicteus ///71711111177171711117111111117177

B oTaenbHbIx caydasx obbenauHenne GYHKIMIL 10 TAKUME 3aT0JOBKaMU MMeeT
cMbicsi. Ho B 0611ieM cirydae OHU COCTABIAIOT GaJIacT, OT KOTOPOTo cieayeT usba-
BUTBCST — OCOOEHHO OT HA30MIMBON CEPUM KOCBIX YePT B KOHIIE.

BsrasinuTe Ha 71€J10 MO TaKUM YIJIOM: 3aTOJOBKM MPUBJIEKAIOT BHUMAHKUE TOJIBKO
B TOM CJIy4ae, eCJIM OHU BCTPEYAIOTCS He CJMIIKOM YacTo. MICmoabp3yiTe NX yMEpEeHHO
1 TOJIBKO TOT/Ia, KOT/[a OHU IPUHOCAT Oy TUMYIO TIO0JIb3Y. IIpn CIMIIKOM 9acToM yIIo-
TpebIeHNH 3aT0JJ0BKOB YUTATE/Ib BOCIPUHIMAET UX KaK (JOHOBDII LIIyM U II€PECTAET
obpalaTh Ha HUX BHUMaHUE.

KoMmmMeHTapuum 3a 3akpbiBarowein purypHom ckobkom

WMuorma mporpaMMUCTBI pa3MeniaioT cleliiajbHble KOMMEHTApUH 32 3aKPbIBAIOIIN-
MU (QUTYPHBIME CKOOKaMU, Kak B iucTuHTe 4.6. IIprMeHeHne Taknx KOMMEHTapHeB
OIPaB/IaHO B JVIMHHBIX (DYHKIIMAX ¢ MHOTOYPOBHEBOM BIOKEHHOCTBIO, HO OHU TOJIBKO
3arPOMOXKIAIOT KOMIIAKTHBIE CIIeMAIN3UPOBAHHbBIE (DYHKIINH, KOTOPBIM MBI OT/IaeT
npeanoytenue. Mtak, ecam y Bac BO3HUKAET KeJlaHWe TIPOKOMMEHTHPOBATD 3aKPbl-
Barorue GUrypHbie CKOOKH, JIydIlie ocTapaiiTech YKOPOTUTH CBOU (DYHKITHL.

Jinctunr 4.6. wc.java

public class wc {
public static void main(String[] args) {

BufferedReader in = new BufferedReader(new InputStreamReader(System.in));

String Tine;

int TineCount = 0;

int charCount = 0;

int wordCount = 0;

try {

while ((Tine = in.readLine()) != null) {

TineCount++;
charCount += line.length();
String words[] = Tine.split("\\W");
wordCount += words.length:

} //while

System.out.printin("wordCount = " + wordCount);

System.out.printin("TineCount = " + TineCount);

System.out.printin("charCount = " + charCount);
} // try

catch (IOException e) {
System.err.printIn("Error:" + e.getMessage());
} //catch
} //main

}
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Ccbi/ZIKu Ha aBTOpPOB

/* [lobaBneHo Puxkom */

CucteMbl KOHTPOJIST MCXOTHOTO KO/Ia OTJTMIHO 3aTIOMUHAIOT, KTO M KOT/[a BHEC TO WJTH
nHoe ucnpasienne. Her HeoOX0QMMOCTH 3arpa3HATh KO IOL00HBIME CChLIKAMU.
MozkeT mokasaTbcs, YTO TaKue KOMMEHTAPUHU ITOMOTAIOT IPYTUM OTIPE/IETTUTD, C KeM
caexyer obCykaath JaHHbIi GparMent koga. OnHaKO B A€HCTBUTETBHOCTH 9T KOM-
MEHTapUU OCTAIOTCS B KOJie Ha JIOJTHE TOAbI U CO BpEMEHEM CTAaHOBATCS BCce MeHee
TOYHBIMU U AKTyaJTbHBIMH.

U cnosa JIy4IIMM UCTOYHUKOM HOHO6HOI';I I/IH(bOpMaHI/II/I ABJISAAETCA CUCTEMA KOHTPOJIA
NCXOAHOTO KOoJa.

3aKOMMEHTUPOBaHHbIN KoA

B nmporpaMMupoBaHuy peiko BCTPEYAIOTCs TIPUBBIYKN O0JIee OTBPATUTEIbHBIE, YeM
3aKPbITHE KOMMEHTAPUSIMU HEUCIIOIb3yeMOoTo Kojia. Hukorza He fenaiite sToro!
InputStreamResponse response = new InputStreamResponse();

response.setBody (formatter.getResultStream(), formatter.getByteCount());

// InputStream resultsStream = formatter.getResultStream();

// StreamReader reader = new StreamReader(resultsStream);

// response.setContent(reader.read(formatter.getByteCount())):

Y apyrux nporpaMMUCTOB, BUASNINX 3aKOMMEHTUPOBAHHBIN KOJI, HE XBaTaeT Xpa-
6poctu yaaauthb ero. OHU [0J1araioT, 4TO KOJ OCTABJIEH He 3Pl ¥ CJIUIIKOM BasKeH JIJIst
yaasenus. B utore 3akoMMEHTHPOBAHHBIHN KOJ| CKATlJTMBAETCS, CIOBHO OCAJIOK HA JIHE
OYTBLIKH IIJIOXOTO BUHA.

Cueyiomuii Koj B3AT U3 001mx Mmoayieil Apache:

this.bytePos = writeBytes(pngldBytes, 0);
//hdrPos = bytePos;
writeHeader();
writeResolution():
//dataPos = bytePos;
if (writeImageData()) {
writeEnd();
this.pngBytes = resizeByteArray(this.pngBytes, this.maxPos);

}
else {

this.pngBytes = null;
}

return this.pngBytes;

[Togemy aTH ABE CTPOKH KOZIA 3aKOMMEHTHPOBaHbI? OHM BaKHBI? VIX ocTaBMIN Kak
HATIOMUHAHUE O OYyINX U3MeHeHusix ? VIm 910 «XJ1aM», KOTOPBIN KTO-TO 3aKOMMEH-
THPOBAJI CTO JIET HA3a/[ ¥ HEe YAOCYKHJICS yOpaTh U3 IIPOrPaMMBbI?

B 60-€ rozipl 3aKOMMEHTUPOBAHHBINA KO/ MOT ObITh A€HCTBUTEIbHO 110J1e3eH. Ho ¢ Tex
MIOp y HAC JIABHO TTOSIBUJIUCH XOPOIIIUE CUCTEMbBI KOHTPOJISI UCXOHOTO KO/Ia. JTU CUCTe-
MBI 3aITOMIHAIOT U3MEHEeHN B Kojie 32 Hac. HaMm yske He Hy KHO 3aKpBbIBaTh NX KOMMEH-
tapugamu. [Ipocto ynanmure Henyskubiii kog. OH HUKY/a He cue3HeT. YecTHOE CI0BO.
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KomMmeHTapum HTML

Kak Bugno us cienyiorniero pparmenta, HTML B koMMeHTapusx K UCXOJAHOMY
KOJIy BBITJISIIAT OTBpatuTesibHO. OH 3aTpyIHIeT YTeHre KOMMeHTaprueB MMEHHO TaM,
r7le OHU JIOJIKHBI JIETKO yuTaThes — B peflaktope/IDE. Ecin koMMeHTapuu J0JKHBI
U3BJIEKATHCS BHEITHUM HHCTPyMeHTOM (Harpumep, Javadoc) mist otobpakeHust B BeO-
CTPaHUIlE, TO 32 YKpallleHne KoMMeHTapueB cooTBeTcTByomuM KogoM HTML nosmken

OTBEYATDH ITOT UHCTPYMEHT, & HE IIPOTPAMMMUCT.
/**
* 3apaya Ana 3amnycka TecToB.

3afada 3anyckaet TecThl fitnesse u nybnukyeTt pesynbTaThl.

<p/>

<pre>

Usage:

&1t;taskdef name=&quot;execute-fitnesse-tests&quot;
classname=&quot; fitnesse.ant.ExecuteFitnesseTestsTask&quot;
classpathref=&quot;classpath&quot; /&gt;

0R

&1t;taskdef classpathref=8&quot;classpath&quot;

resource=&quot;tasks.properties&quot; /&gt;
<p/>

&1t;execute-fitnesse-tests
suitepage=&quot;FitNesse.SuiteAcceptanceTests&quot;
fitnesseport=&quot;8082&quot ;
resultsdir=&quot;${results.dir}&quot;
resultshtmlpage=&quot; fit-results.html&quot:
classpathref=8quot;classpath&quot; /&gt;

</pre>

PO I T T S R S R R N S N S

*/

HenokanbHas nHgpopmauus

Ecoi BbI I0JOKHBL HAMTMCATH KOMMEHTAPUH, TPOCTEUTE 32 TEM, YTOOBI OH OMMCHIBAJ
HaxoAsIuics 11o6an3ocTu Koz, He usnaraiite nngopMammio cucTeMHOIO YPOBHS
B KOHTEKCTE JIOKAJbHOI0 KoMMeHTapus. IIpumepoM ciryKuT puBeieHHbIH HUKe
kommMeHTapuii Javadoc. He cuurast Toro pakra, 4T0 KOMMEHTAPUI yKACAIOIIE U3-
OBITOYEH, B HETO TAKKe BKJIFOUYEHA MH(DOPMAIIUS O TIOPTE 110 YMOJIYAHHIO, TPUTOM YTO
(yHKIIUST HHKOUM 00pa30M He MOJKET YIIPABJISITh TUM 3HaueHueM. 1 KoHeuHo, Hu4to
He TApaHTUPYET, UTO KOMMEHTapUil OyIeT M3MEHEH TP M3MEHEHUH KO/Ia, B KOTOPOM
9TO 3HAYEHHUE OlIpe/lesIaeTCs

/**

* [lopT, Ha KoTopom OyaeT pabotath fitnesse. Mo ymonuanuw <b>8082</b>.
*

* @param fitnessePort
*/
public void setFitnessePort(int fitnessePort)

this.fitnessePort = fitnessePort:

}
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CMwKoOM MHOro nHcpopMmaumm

He BkioualiTe B KOMMEHTApUU WHTEPECHBIE UCTOPUYECKUE AUCKYCCUU WU OTU-
canus 1oApoOHOCTEl, He oTHOCsIHecs K ey, Cieayomnii KoMMeHTapuil Gt
U3BJIEYEH U3 MOMIYJI, KOTOPBIN HOJKeH ObLI IPOBEPATH, YTO (DYHKLUS KOAUPYET
U JeKopupyeT gantbie B (hopmare base64. YuraTesro Koia COBEPIIEHHO HE HYKHA
3ayMHast UHPOPMAIIKS, CO/IEPIKAINASICS B 9TOM KOMMEHTApUU, — BIIOJIHE JIOCTATOYHO
nomepa RFC.

/*

RFC 2045 - Multipurpose Internet Mail Extensions (MIME)

YacTtb 1: Gopmat Ten coobueHui

pa3nen 6.8. KopnpoBaHue faHHbX Base64

B npouecce KoanpoBaHus 24-pas3pAnHbie rpynmbl BXOAHbIX OUTOB NpeacTaBnanTCA

B BWJE BbIXOAHbIX CTPOK M3 4 3aKOAMPOBAHHbIX CUMBONOB. CneBa HanpaBo 24-paspAfHas
BXOJHAA rpynna obpa3yeTca MOCPeACTBOM KOHKATeHaunn 38-pa3pafHbiX BXOAHbIX TPYNM.
[lanee 311 24 GuTa MHTEPNPETUPYITCA KAaK 4 KOHKATEHUPOBAHHbIX 6-DA3PAIHbIX TPYMMbI,
Kampas M3 KOTOpbIX npeobpasyeTcd B OAHY uudpy andasuta base64d. [lpu KoaMpoBaHUM
NoTOKa OMTOB B KOAMPOBKE base64 npeanonaraetcs, 4TO OMTOBbIA MOTOK yNOPAAO4MBAETCH
OT CTapwero 3Hayawero OuTa. MHaye roBops, nepsbiM OUTOM MOTOKA OyaeT cTapuwuin 6ut
nepBoro 8-6uToBOro Oalita, a BOCbMbIM - MAQAWMA OMT nepsoro 8-6utoro Oailta u T. f.

*/

HeoueBuaHble KOMMEHTaApPUM

CBs13b MeXy KOMMEHTAPUEM U KOJIOM, KOTOPBIH OH OIMKCBHIBAET, T0JLKHA OBITH Ove-
BuziHOIL. Eciin yox Bl Gepere Ha cebst XIOMOThI, CBSI3aHHbIE C HATMCAHUEM KOMMEHTA-
pus, TO TIO KpaifHell Mepe YMTaTeshb I0JKEH TTOCMOTPETh Ha KOMMEHTApUI U Ha KOJT
U [IOHATD, O YeM roBOpUTCA B KOMMeHTapuu. [lyg npumepa Bo3bMeM CJeyIonuit
KOMMeHTapuil n3 obumx Mmoxyeii Apache:
/*
* HayaTb C Maccuea, pasMep KOTOPOTO [OCTATOYEH ANA XpaHeHws
* Bcex nuKkcenos (nawc GaiTel ounbTpa), nawc ewe 200 6anT
* N4 [aHHbIX 3arosoBska
*/
this.pngBytes = new byte[ ((this.width + 1) * this.height * 3) + 200];
Yo takoe «6aiiTer pruisrpas? OHu Kak-1o cBsizanbl ¢ +1? Vmu ¢ *3? U ¢ Tem u ¢ gpy-
rum? OUH MUKCeN cOOTBeTCTBYET ogHoMYy GaiiTy? U ouemy 200? Iesnb koMMeHTa-
pust — 0OBACHUTD KOJI, KOTOPBIH He 06bsicHseT caM cebst. [110x0, Koria caM KOMMEH-
Tapuil HyKIaeTcst B 00bSICHEHNSIX.,

3aronoBkKu (byHKLUMMN

Kopotkue hyHKIUY He HY/KAAIOTCS B IOJTHX OMUCAHUSAX. XOPOIIO BHIGPAHHOE UM
KOMIAKTHON (DYHKINN, KOTOPAsT BBITOTHSET OHY OMEPAIHIO, OOBITHO JYUIIle 3ar0-
JIOBKA C KOMMEHTapHEM.
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3aronoBku Javadoc BO BHYTPeHHEM Kofae

ITpu Bceit mosesHoctu koMMenTtapues Javadoc s API ob1iero mojib3oBaHus He
TIPUMEHSTHTE UX B KOJIE, HE MPeIHa3HAYeHHOM JI7isT 00111eTo ToTpebrenust. leHepupo-
BaHue cTpanuil Javadoc st BHYTPEHHUX KJIACCOB ¥ (DYHKIUI CHCTEMBI OOBIYHO HE
TIPUHOCUT PEATHHOT TTOJTB3EI, a (hopMaTn3M KoMMeHTapreB Javadoc TOTbKO OTBIEKAeT
YuTaTEeJIs.

NMpumep

MouyJib B iuctunre 4.7 GbLI HaIllMCAH JJIs T€PBOro yueOHoro Kypca « X P Immersions.
[Ipenrionaranocs, 4TO OH SIBJISIETCS] IPUMEPOM ILJIOXOTO KOIUPOBAHMS U CTUJIST KOM-
mentupoBanus. Kenr Bek mepepaborar aToT Koz B Kyaa 6oJiee MPUATHYIO (hopMy
nepe/i HeCKOJIbKUMHU JIECSITKaMU yBJIedeHHbIX cayinareseil. [Toztee st mpucrnocobmt
9TOT npuMep s cBoeii kuuru «Agile Software Development, Principles, Patterns, and
Practices» u cratbu B skypHase «Software Developments. JIFoGOIBITHO, 4TO B TO BpeMst
MHOTHEe U3 HAC CUUTATIM ITOT MOJYJIb «XOPOIIO JOKYMEHTUPOBAHHBIM>. Terepb Mbl
BUJIAM, YTO OH TIpeJcTaBsieT coboil epasaiir. ITocMOTPUM, CKOJIBKO PasHbIX OMIMOOK
KOMMEHTHPOBAHUSI BAM y/IaCTCsT HANTH.

JinctuHr 4.7. GeneratePrimes.java

/**

Knacc rexepupyeT npocTble Yucna B AMana3oHe [0 MAKCUMANbHOrO 3Ha4YeHus,
3a0aHHOTO Nofb30OBaTENEM, NO anroputmy "PeweTa JpaTocheHa".

<p>

dpatocheH KupeHckuii, 276 ron no H.3., Jueua -- * 194 ron 0o H.3., Anekcanapua.
MepBblii y4YeHbId, BbIHUCAUBWWA AAMHY 3EMHOrO MepuauaHa. M3BecTeH cBouMU paboTamu
0 KaNeHapax C BUCOKOCHbIM FOJ0OM, 3aBefoBaNl ANeKCaHAPWUIACKOA OUONNOTEKON .

<p>

AnroputM BecbMa NMpoCT. bepeM MacCMB LEMbIX YMCEN, HauyuHas C 2, W BbIYEPKMBAEM
N3 HEero BCE 4uUCna, KpaTHble 2. Haxoaumm cnefyluee HEBHYEPKHYTOEe 4UCNo

! BbIYEPKMBAEM BCE ero KpaTtHele. [OBTOpAeM O Tex Mop, MOKa He JOiineM

N0 KBAJPaTHOrO KOPHA BEpXHEel rpaHuLbl Anana3oHa.

L I N R R

@author AnbhoHC

* @version 13 ¢despang 2002 u
*/

import java.util.*;

pubTic class GeneratePrimes

{

/**
* @param maxValue - BepxHAf rpaHuUa OMANAa30Ha.
*/
public static int[] generatePrimes(int maxValue)

{

if (maxValue >= 2) // EJMHCTBEHHO [OMYCTUMbIA CnyYaii
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// 06bsBnEeHUs

int s = maxValue + 1; // Pa3mep maccuga
pboolean[] f = new boolean[s];

int i;

// WHMUManu3upoBaTb MacCuB 3HayeHuamu true.
for (1 =0; 1 <s; i++)
f[i] = true;
// YnanuTb 4ucna, 3aBefoMO He ABMAUWMECA NPOCTbIMA.
fL0] = f[1] = false;

// QOtces
int J;
for (1 = 2; i < Math.sqrt(s) + 1; i++)

if (f[71) // Ecnn 3neMeHT 7 He BbIYEPKHYT, BLIYEPKHYTb KpATHble emy.

{
for (J

3]
}
}

// CKONbKO MPOCTHIX YnCes 0CTanoch?
int count = 0;
for (1 =0; 1 <s; i++)
{
it (f[11)
count++; // lpupaueHue cyeTynKa
}

int[] primes = new int[count];

2% j<s: J+=1)
false; // KpaTHble yucna He ABAANTCA NPOCTbIMA.

// TlepeMeCTnTb NPOCTbie 4uChla B pe3ynbTar
for (1 =0, J=0;1<s; i++)
{

if (f[i1) // Ecnu npocToe

primes[j++] = 1i;
}

return primes; // BepHyTb NpocTbie 4ucna

else // maxValue < 2
return new int[0]; // BepHyTb MyCTOWi MACCUB NpPW HENOMYCTUMbIX BXOAHbIX [AHHbIX.

B sucrunre 4.8 npusesena nepepaboTtaHuas Bepcus Toro xe Moyist. Obparure BHU-
MaHue: IPUMEHEeHNEe KOMMEHTapUEB CTaJlo HAaMHOTO (GoJiee OrpaHnueHHbIM. Bo BceM
MOJLyJIe€ OCTaJIOCh BCETO IBA KOMMEHTAPUS MOSACHUTEJILHOTO XapakTepa.
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Jinctunr 4.8. PrimeGenerator.java (nepepaboTtaHHas Bepcus)
/**

Knacc reHepupyeT npoCTble YUCna A0 MAKCUMANBHOTO 3HAYEeHWd, 3afaHHOro
nonb3oBaTenem, no anroputmy "Peweta dpatocheHa".

Bepem MacCuB LenbiX YACEN, HauyuHaa C 2, W BbIYEPKUBAEM

N3 HEro BCe Yuchla, KpaTHble 2. Haxopum crnefnyvuee HEeBbYEPKHYTOE YUCIO

)1 BbYEPKMBAEM BCE 4NC/a, KpaTHble eMmy. [loBTOpAeM [0 Tex Mop, MOKa W3 Maccusa
He OynyT BbIMEPKHYTbl BCE KpaTHble.

X% o X o X

*/

public class PrimeGenerator

{

private static boolean[] crossedOut;
private static int[] result;

pubTlic static int[] generatePrimes(int maxValue)
{
if (maxValue < 2)
return new int[0];
else
{
uncrossintegersUpTo(maxValue);
crossQutMultiples();
putUncrossedIntegersIntoResult():
return result;

}
1
private static void uncrossIntegersUpTo(int maxValue)
{

crossedOut = new boolean[maxValue + 17;

for (int 1 = 2; i < crossedOut.length; i++)
crossedOut[i] = false;
}

private static void crossOutMultiples()
{
int 1imit = determinelterationLimit();:
for (int 1 = 2; i <= limit; i++)
if (notCrossed(i))
crossOutMultiplesOf(i);
}

private static int determinelterationLimit()
{
// Kawpoe KpaTHOe B MACCUBE WMeeT NPOCTOM MHOKMTENb, OOMnbWMiA NNOO paBHbIN
// KBapaTHOMY KODHIO M3 pa3Mepa Maccuea. CnefoBaTeNbHO, BbYEPKMBATH 3MEMEHTHI,
// KpaTHble 4ucnaMm, npesbllannx KBAaAPATHbLIA KOPEHb, HE HYKHO.
doubTe iterationLimit = Math.sgrt(crossedOut.length);
return (int) iterationLimit;

private static void crossOutMultiplesOf(int i)

{
for (int multiple = 2*%i;
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multiple < crossedOut.length;
multiple += 1)
crossedOut[multiple] = true;

}

private static boolean notCrossed(int 1)

{

return crossedOut[i] == false;

}

private static void putUncrossedIntegersIintoResult()

{

result = new int[numberOfUncrossedIntegers()];
for (int j =0, i =2; 1 < crossedOut.length; i++)
if (notCrossed(i))
result[j++] = 1;

}

private static int numberOfUncrossedIntegers()

{
int count = 0;
for (int i = 2: i < crossedOut.length; i++)
if (notCrossed(i))
count++;

return count;

}
}

MOJKHO BO3Pa3uTh, UTO MEPBBI KOMMEHTAPUI N30BITOYEH, TOTOMY YTO OH TIPaKTHIe-
CKHU IIOJIHOCTBIO ITOBTOPSIET Ko/l caMoii hyHkiuu generatePrimes. U Bce ke s cunralo,
YTO 3TOT KOMMEHTapUil YIpoIaeT MoHNMaHNe aJropuTMa mMoJab30oBaTesIeM, TT03TOMY
4 CKJIOHEH OCTaBUTD €ro.

BTopoit KoMMeHTapuii TOYTH CTOTPOTIEHTHO HeoOXoanM. OH 0OBSICHSIET CMBICT UC-
MTOJIb30BAHMSI KBAJPATHOTO KOPHS KaK BepxHell TpaHuIbl Iukaa. MHe He yaanoch
HAlITH HU IPOCTOTO UMEHU [IEPEMEHHOMN, HU JIPYTOil CTPYKTYPBI KOJA, KOTOPBIE ObI
HAMJISA/IHO TIepeiaBaiu 3T0 06¢TosATebCTBO. C IPYTOH CTOPOHBI, CAMO UCIIOJIb30BAHUE
KBaJPaTHOTO KOPHSI MOKET ObITh MJLTI03Hel. JIefiCTBUTEIbHO JI OTPAaHWYEHIE ITHKJ/IA
KBa/[PATHBIM KOPHEM CIIOCOOHO COKOHOMUTH BpeMs? He yiier jim Ha ero Bbraucie-
e GOJbIITEe BpEMeHH, 4eM 1 aKoHOMITI0? O6 9TOM cTOUT TToayMaTh. Mcmob3oBariie
KBaJ[PAaTHOTO KOPHSI B KQUeCTBe BEPXHEI IPAHUIIBI I[UKJIA TEIIUT MOU HAKJIOHHOCTU
craporo xakepa, paborasiiero Ha C u acceMbJiepe, HO s He YBEPEH, YTO OHO OITPABAET
BPEMsI U YCHITHS, HEOOXOIMMbIE YUTATEISIM KOJIA JITIST €TO TIOHMMAHTS.

JintepaTtypa

[KP78]: Kernighan and Plaugher, The Elements of Programming Style, 2d. ed.,
McGraw-Hill, 1978.



dopMaTUpoBaHue

Mbi XOTUM, 4TOOBI YMTATEb, 3ATJAHYBIIHN <I10JI KATIOT» [TPOrPAMMBI, GBI TIOPasKeH
VBU/IEHHBIM — Halllell aKKYPaTHOCTBIO, JIOTHYHOCTBIO 1 BHUMAHUEM K MeJoYaM.
Mpbr X0THM, YTOGBI Ha HETO MPOM3BEJA BIIEUATICHIE CTPOIHOCTD Ko/Aa. MBI XOTHM,
4TOOBI OH YBAKUTEIHHO TIOMHST GPOBY IPU MPOCMOTPE MOyJieit. Mbl XOTHM, 4TOOBI
Haia paboTa BeITJIsIAena TpodeccnonanbHo. Ecim BMeCTo 9TOro yuTareib BUAUT
GecropsIouHy 0 Maccy Kojia, CJIOBHO HAITMCAHHOTO TAMKON ThsHBIX MATPOCOB, TO
OH 3aKJIIOUNT, YTO TaKoe JKe HeyBaKeHMe K MeJiodaM ITPOHUKJIO M BO BCE OCTAJIbHBIE
aCIeKThI IIPOEKTA.

Bol 10J5KHBI 1103200TUTBCST O TOM, YTOOBI Balll KO/ GBI XOPOIIO 0T(HOPMATHPOBAH.
Boibepute HabOp TPOCTHIX TTPABUI, OTIPEIETSTIONNX (HOPMAT KO/IA, U TOCTEI0BATENHHO
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npuMeHstiite X B cBoeii pabore. Ecii BbI paboTaere B coCTaBe IPYIIIIbI, TO TPYIINA
JIOJIKHA BBIPAOOTATH COTIACOBAHHDBII HAGOP MPaBUI (HOPMATHPOBAHUS, COOITIOAEMBIX
BCEMU yyacTHUKaMU. TaksKe MOJIe3HO MMETh CPeJICTBA aBTOMATU3AIH, KOTOPbIE IIPHU-
MEHSIOT Mpasuia (hOPMATUPOBAHMUS 32 BAC.

Llenb popmaTupoBaHun

[Tpesx e Bcero st TBEp/IO 3asIBIISIIO: (hpopMaTHpOBaHUE Koza BaxKHO. OHO CJUIIKOM BasK-
HO, I{TO6bI HE o6pamaTb Ha HETO BHUMaHUA, U CJIUIITIKOM Ba’XKHO, ‘{TO6bI OTHOCUTBHCA
K HEMY C PeJUTrHo3HbIM TTblsIoM. DopMaTrpoBanue KoJ/la HallpaBJIeHo Ha Meperady
undopmaiuu, a nepejgada nHGopMaIuu SBJSETCs 1epBOOUYEPeIHON 3a1aueii Tpo-
(dheccrnoHanbHOTO pazpaboTynKa.

Bo3MoskHO, BbI lyMaJii, 4TO IlepBoodYepeHas 3aada IpohecCHOHAIbHOTO pa3padboT-
yrKa — «CJeJaTh Tak, 4ToObl IporpaMma sapaboraia». Hajeoch, K 9TOMy MOMEHTY
KHUTA y2Ke 3aCTaBIJIa BAC OTKA3AThCS OT ATHX TpesicTaBieHuii. DYHKIMOHATBLHOCTD,
CO3/laHHAsI CErO/IH, BIIOJHE MOXKET M3MEHUThCI B CJeAYIONeil Bepcun, HO y1060-
YUTAEMOCTD BaIlero KoJla OKayKeT CUJIbHOE BO3/IENCTBIE HA BCe U3MEHEHMs, KOTOPbIE
korza-au6o 0ynyT BHecenbl. CTUIIb KOAUPOBAHUS U YA0O0YUTAEMOCTD CO34AI0T IIPe-
11e/IEHTDI, KOTOPbIE MPOJIOJIKAIOT BJUSATH HA COMPOBOXK/IAEMOCTh U PACIIUPSIEMOCTD
KOJIa y’Ke TI0CJIe TOTO, KaK MCXOHBIN KO U3MEHUJICS 10 Hey3HaBaeMocTH. CTHJIb
U JIUCITUTIINHA TIPOTPAMMUPOBAHUS IIPOIOJIKAIOT KUTh, JIasKe CJIM BaIll KOJI OCTAJICS
B TipotioM. Tak Kakue ke acreKTbl (popMaTUPOBAHUS TIOMOTAIOT HAM JIyUllle repe-
JIaTh CBOU MbICJIN ?

BepTukanbHoe cpopMmaTupoBaHue

HauHeMm ¢ BepTuKanbHBIX pazMepoB. HacKoIbKO GOJBITIM J0JKEH OBITH HCXOIHBIN
baiin? B Java pazmep haiisia TeCHO CBsI3aH ¢ pa3MepoM Kiracca. M bl TIOTOBOPUM O pas-
Mepax KJIACCOB, KOTJ/Ia Peyb MOH/IeT 0 Kjaccax, a IMokKa JlaBaiite 3aiiMemMcst pasMepoM
(aiinos.

Hackosbko 60JIbIIMME J0JKHBL ObITh HCXOIHBIE (aiiibl Java? OkasbiBaeTcs, Cylie-
CTBYeT HIMPOYANIINII AMANa30H PAa3MEPOB 1 BeChMa 3aMeTHbIE PA3JIUYMs B CTUIIE.
Hexortopble 13 9TUX pas/iinduii MokasaHbl Ha puc. 5.1.

Ha pucynke nszo6paskeHbl ceMb pasHbix nmpoektos: Junit, FitNesse, TestNG, Time and
Money (Tam), JDepend, Ant 1 Tomcat. OTpesku, IPOXOASIIUE Yepe3 HPIMOYTOJIb-
HUKW, TTOKa3bIBAIOT MUHUMAJIBHYIO M MAKCHUMAJTBHYTO JJTUHY (haiiia B KasKIOM TIPOEKTE.
[IpsaMoyroabHUK U306paskaeT NpUOIM3UTENbHO OAHY TPeTh (CTaHAAPTHOE OTKJIO-
Henue') ot guamazona miau (ainos. CepearHa IPSIMOYTOTHHIKA COOTBETCTBYET

! HpHMoyI‘O]IbHI/IK MPEACTABJIACT JINalla30H <<CI/II‘Ma/2>> BbIIIC 1 HUJKE CPEIHEIO 3HAYCHUA. Z[a,
s 3HAIO, YTO paclipejiesenne 1t (bafIHOB HE ABJIACTCA HOPMaJIbHBIM, ITO9TOMY CTaHZapTHOE
OTKJIOHEHME He MOYKET CUMTAThCS MaTeMaThniyeckKn TounbiM. Ho 51 u He CTPEMJIIOCH K TOYHOCTH.
A XOUy JIUIIb AaTh MIPEACTABJICHNE O TIPONCXOAATIIEM.
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cpeatemy apudmernueckomy. Takum o6pasoM, cpeaHuii pasmep daiija B IpoexTe
FitNesse cocrasJsier 0koJi0 65 CTPOK, a 0K0J10 Tpetu (daiiioB uMeet pasmep ot 40 10
100+ crpok. Hanbonpmmii ¢aitn FitNesse sanumaer okosio 400 cTpok, a HauMeHb-
muii — Beero 6 crpok. Ob6paTuTe BHIUMaHUe: Ha rpadyKe UCIIOJIb3YeTCst JJoraprugMu-
YecKast MTKaJIa, MO9TOMY He3HAYNTETbHbIC M3MEHEHUS B BEPTUKATBHON KOOPUHATE
MO/IPA3yMEBAIOT OY€Hb GOJIBIITIE U3MEHEHUS B aGCOMOTHOM pa3Mepe.

10000.0 ¢

1000.0

100.0 | .

10.0

KonunuyecTtBo cTpok B channe

1.0
Junit Fitnesse  TestNG Tam Jdepend Ant Tamcat

Puc. 5.1. PacnpegeneHnvie anvH ¢aiinos no norapudMmMyeckon Lwkane
(BbICOTa NPSAMOYroOfibHMKA = CUrMa)

Junit, FitNesse u Time and Money cocTosIT U3 0THOCUTETBHO HebobimX (aiiios. Hu
ozuH pasmep (aiisia He npesbinaet 500 cTPOK, a OOIBITUHCTBO (ANiIOB HE IPEBbIIIAET
200 crpok. Hamporus, B Tomcat u Ant BcTpevaiorcs (haiiyibl 13 HECKOJIbKUX THICSIY
CTPOK, & OKOJIO TIOJIOBUHBI nMeeT AinHy Gosiee 200 cTpok.

Yro ato o3Hayvaer a1 Hac? To, uTo mocTaTouHO cepbestyio cucremy (o6beM FitNesse
npubskaercst Kk 50 000 ¢cTpoK) MOKHO MOCTPOUTH U3 (hailJIOB, TUITHYHAS [[INHA KO-
Topeix cocTasser 200 cTpok, ¢ BepxHuM mpeaesiom B 500 cTpok. XoTsI 9TO He JOTKHO
CUMTATHCST Pa3 ¥ HABCET/Ia YCTAHOBJIEHHBIM MPABUJIOM, TaKUe MTOKa3aTean BechMa
skeslaTebHbl. Maserbkue (ailibl 00b14HO 60J1ee MOHSTHDL, YeM OOJIbIINeE.

FasetHas metadopa

[Tpencrasbre cebe XOPOIIO HATTMCAHHYTO TA3€THYIO CTaThIo. ECTeCTBEHHO, CTaThs 4n-
TaeTcs 1o BepTUKaiu. B caMoM Havaje oObIYHO pacIojiaraeTcs 3aroJoBOK ¢ obmeit
TEMOI CTaTbU; OH IIOMOTA€T BaM PELINTD, IIPEICTABIISET JIU CTaThsl MHTEPEC A/ Bac.
B nepsom a63alie IpUBOAUTCS KpaTKOE U3JI0KEHUE CIOKETa Ha yPOBHE 00MINX KOH-
Hemnuii, 6e3 NpuBegeHns Kakux-a1u6o noapodnocteil. I1o Mepe IpOABIKEHNS K KOH-
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1y ctaTbun obbeM A€Ta/In3all HEIIPEPBIBHO PaCTET, IIOKa Bbl HE Y3HA€TE BCE AaThbl,
MNMEHa, TUTaTbl 1 T. /1.

Vcexonubiit haiisr JOJKEH BBITJISIETh KaK Ta3eTHast cTaThst, VIMst (aiiia 10JKHO ObITh
MPOCTBIM, HO cofiepsKaTebHbM. OIHOTO UMEHH JIOJKHO GBITh IOCTATOYHO TS TOTO,
‘{TO6bI quTaTeJib IMOHAJ, OTKPBLI JIN OH Hy}KHbeI MOIyJIb NJIN HET. Hauaibubie 6JIOKI/I
MCXO/IHOTO (hafira OMMCHIBAIOT BHICOKOYPOBHEBbIE KOHIIEIIINN 1 aTOPUTMBI. CTereHb
JIeTaJU3aluN YBeJIMUUBAETCS TIPU TIepeMellleHnu K KOHITy (aiijia, a B caMOM KOHIIe
cobmparoTcst Bce GyHKIMN 1 TOAPOOHOCTH HUIIIETO YPOBHST B ICXOIHOM (haiie.

[azera cOCTONT M3 MHOJKECTBA CTATEH, B OOMBITMHCTBE CBOEM OYEHb KOPOTKUX. /[pyTie
CTaTbU YyTh JJIMHHee. Y unib HeMHOTHE CTaTh 3aHUMAIOT BCIO TA3€THYIO CTPAHUILY.
CoOCTBEHHO, UMEHHO 9TUM Ta3eThl Tak ya00HbI. Ec/i Obl OHU COCTOSIN U3 OIHOIL
JUIMHHOI CTaTbU ¢ HEYTIOPSIOUEHHON MOAGOPKOIT (haKTOB, AT U UMEH, TO MbI OBI TIPO-
CTO HE CMOTJIN UX YUTATh.

BepTukanbHoe pa3aesieHue KOHLenuumn

HpaKTI/I‘{eCKI/I BECb KO/ YUTAETCA CJI€Ba HallpaBO U CBEPXY BHU3. Kamaaﬂ CTPpOKa
IIPEACTABJIACT BbIPAa’KEHNE NJIN YCJIOBUE, a KaK/1asd I'PYIIIa CTPOK MMPEACTABJAET 3a-
KOHYCHHYIO MBICJIb. ITU MBICTTN CJIEAYET OTACJIATD APYT OT Apyra IyCTbIMU CTPOKaMU.

Jlnst mpumepa BozbMeM JiucTur 5.1. OObsiBieHNE TaKeTa, AMPEKTUBA(-bl) UMIIOPTA
1 Bce (DYHKITUH Pa3/IeITIOTCS TyCTBIMU CTPOKAMU. JTO UPE3BBIYAITHO TPOCTOe Tpa-
BUJIO OKa3bIBaeT TIIyOOKOe BO3/EHCTBIE Ha BUSYAJIBHYIO CTPYKTYpPY Koza. Kaxmas
IyCTast CTPOKa CTAHOBUTCS 3PUTEJIBHOM MO/ICKAa3KOH, yKasbIBaloIlell Ha Hauajao HOBON
CaMOCTOSITEIbHON KoHIlenIuu. B Xoze mpocMoTpa JIMCTUHTa Balll B3I/ IPUBJIEKaeT
1epBas CTPOKa, CJIeyIolas 3a IyCTOU CTPOKOIA.

Jinctuur 5.1. BoldWidget.java
package fitnesse.wikitext.widgets;

import java.util.regex.*;

public class BoldWidget extends ParentWidget {

public static final String REGEXP = "''' +?"'"'";

private static final Pattern pattern = Pattern.compile("'''(.+?2)'""",
Pattern .MULTILINE + Pattern.DOTALL

)i

public BoldWidget(ParentWidget parent, String text) throws Exception {
super(parent);
Matcher match = pattern.matcher(text);
match. find();
addChiTdwidgets(match.group(1))

npodoicenue
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Jinctmur 5.1 (npogomkeHue)
public String render() throws Exception {
StringBuffer html = new StringBuffer("<b>"):
html.append(childHtml ()).append("</b>");
return html.toString();

}
}

ViajeHne mycThIX CTPOK, KaK B JIMCTHHIE 5.2, UMEET BeChbMa TSAKEJbIe TIOCIeCTBU
JUISL Y I0O0UNTAEMOCTH KOJIA.

Jinctuur 5.2. BoldWidget.java
package fitnesse.wikitext.widgets:
import java.util.regex.*;
public class BoldWidget extends ParentWidget {
public static final String REGEXP = "'*'' +2'"'"'";
private static final Pattern pattern = Pattern.compile("'''(.+?)""""
Pattern.MULTILINE + Pattern.DOTALL);
public BoldWidget(ParentWidget parent, String text) throws Exception {
super(parent);
Matcher match = pattern.matcher(text):
match.find();
addChildWidgets(match.group(1));}
public String render() throws Exception {
StringBuffer html = new StringBuffer("<b>");
htm1.append(childHtm1()).append("</b>");
return html.toString();

}
}

AdderT cranoBuTcs eme HOJIEE 3aMETHBIM, €CJIU Ha CEKYHIY OTBECTH J1a3a OT JIU-
ctuHTa. B TIepBOM TIprMepe TPYMIMPOBKA CTPOK cpa3y OPOCAETCs B T1a3a, a BTOPOi
IPUMep BBITJISINUT KaK CIJIONIHAS Kallla, TPUTOM YTO JiBa JUCTHHTA PA3JUYAI0OTCS
TOJIKO BEPTUKAJIbHBIMU Pa3/ICTTUTEIISIMIL.

BepTukasbHoe COkaTue

Ecsin BepTUKaIbHBIE TIPOITYCKH PA3/IEISIOT KOHIIEUH, TO BEPTUKAIBHOE CKATHE TIO/T-
YePKHMBAET TeCHbIE CBA3U. TAKUM 00pasoM, CTPOKH KOJIa, MEKLY KOTOPHIMU CYILECTBY-
eT TecHas! CBA3b, IOJKHBI ObITh «CoKaThbl» 110 BepTukaan. Obparure BHUMaHKe Ha TO,
Kak Gecrojie3Hble KOMMEHTapUH B JIMCTHHTE 5.3 HAPYIIAIOT IPYIITMPOBKY ABYX TIe€pe-
MEHHBIX 9K3EMILISIPOB.

Jinctnur 5.3
public class ReporterConfig {

/**
* Mg knacca chiywartens
*/
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private String m className;
/**

* (CBoiiCTBa cnywaTens
*/
private List<Property> m_properties = new ArrayList<Property>():

pubTlic void addProperty(Property property) {
m_properties.add(property);
}

Jluctunr 5.4 ynraercst ropaszio mpoiine. OH HOPMATHHO BOCIIPUHUMAETCS «C OJTHOTO
B3IVIsI/Ia» — T10 KpaiftHell Mepe, /171 MeHs. Sl CMOTPIo Ha HEeTo U cpa3y BUIKY, UTO Tepe-
ZI0 MHOIT KJIacC € ABYMsI IePEMEHHBIMU ¥ OJTHIM METOJIOM; JIJIsST TOTO MHE He MPHUXO0-
AUTCA BEPTETH rOJIOBOM MJIN 66I‘aTb 110 CTPOYKaM IJ1a3aMu. B IIpeabIAymeM JUCTUHTe
IS TOCTUZKEHUST TOTO K€ YPOBHS MOHUMAHUS MPUXOIUTCS MOTPYAUTHCS HAMHOTO
GoJblire.

Jinctuur 5.4

public class ReporterConfig {
private String m className;
private List<Property> m_properties = new ArraylList<Property>();

public void addProperty(Property property) {
m_properties.add(property);
}

BepTuKaJibHble PacCTOSAHUSA

Bam korma-HuOyIb TOBOAMIOCH METATLCS MO KJIACCY, TIPBITAsT OT OAHON (HhyHKIUN
K JIPYTOii, MPOKPyYMBask MCXOAHBINA (hailjl BBEpX-BHU3, IbITAasICh PazodpaTbes, Kak
(YHKITIH CBSA3AHBI APYT € APYTOM U Kak OHU PAbOTAIOT, — TONBKO JJIST TOTO, YTOGBI
OKOHYATEJIbHO 3a0JIyIUTHCA B €r0 3allyTaHHBIX HATPOMOsKAeHaXx? Korma-uubyab
WCKaJIH oTpesieieHne (hyHKIINN WK TTepeMeHHOH 1o TelToYkaM HacsIeaoBaHmsa? Bee
9TO KpaiiHe HEeMPUSATHO, TIOTOMY YTO BbI CTAPAETECH TOHSTH, KaK PabOTAET CUCTEMA,
a BMECTO 3TOTO BaM MPUXOJUTCA TPATUTH BPEMS U MHTEJJICKTYaJbHbIC YCUJINS HA
TTIOMCKH 1 3aTIOMITHAHNE MECTOHAXOK/IEHUST OTAETbHBIX (hParMeHTOB.

KoHIemnmumu, TeCHO CBI3aHHBIE APYT C APYIOM, JOJIKHBI HAXOAUTHCS MOOJU30CTU JAPYT
ot apyra o Beprukanu [ G10]. Pazymeercs, 510 ipaBuiio He paboTaeT JJist KOHIIEIIHIA,
HaXOJSIIUXCST B pasHbIX (aityax. Ho TecHO cBs3aHHbIe KOHIENIIUNA U HE JIOJKHBI
HAXOJUThCS B PasHbIX (pailjax, eciu TOJbKO 9TO He 00bSICHIETCSI O4eHb BECKUMU J10-
Bogamu. Kcraru, aT0 0iHa U3 MPUYKH, M0 KOTOPOU cJieAyeT nu3berath 3alUieHHBIX
MepeMeHHBIX.

Ecim KOHIIEIIINNU CBA3aHbl HACTOJIBKO TECHO, UYTO OHM HaXO/[ATCA B O/ITHOM NCXOHOM
baiise, UX BepTUKATIbHOE pasfiesieHre JOKHO MOKA3bIBaTh, HACKOJIBKO OHH BasKHBI
I TOHUMaHus Apyr npyra. He 3actapiisiiTe unraTtess mpeirath Ty/1a-ciojia 1o uc-
XOJHBIM (hafiaM 1 Kaaccam.
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OO0bsBIEHHS IEPEMEHHBIX. [lepeMeHHbIe ceyeT 0ObSIBISATh KAk MOKHO OJIHKe
K MECTY MCIIOJIb30BaHM. Tak Kak MBI UMeeM JIeJIO ¢ OYeHb KOPOTKUMU (DYHKIIUSAMHU,
JIOKaJTbHBIE TTePeMEHHbIE JIO/KHBI TIePeuncIIThCs B Havasle KakaoH (yHKINM, Kak
B cJIe/lylonieM rmpumepe u3 Junit 4.3.

private static void readPreferences() {
InputStream is= null;
try {
is= new FilelnputStream(getPreferencesFile());
setPreferences(new Properties(getPreferences()));
getPreferences().load(is);
} catch (I0Exception e) {
try {
if (is !=null)
is.close();
} catch (I0Exception el) {
1
1
}

VipasJisioniye nepeMeHHbIe HUKI0B 00bIYHO OOBSBIISIOTCS BHYTPU KOHCTPYKIUU
IIAKJIA, KaK B CJELYIONIel CUMITATUYHON MaleHbKOHM (DYHKITMH M3 TOTO K€ UCTOTHIKA
public int countTestCases() {
int count= 0;
for (Test each : tests)
count += each.countTestCases():
return count;

B oTenbHbIX cydasx mepeMeHHas MOKET O0DBABIISATHCS B Havase 6I0Ka WIIH HETo-
CPEICTBEHHO TIepesl IIUKJIOM B JUIMHHO# (hyHKImK. [IprMep Takoro 00bsBIECHNS IIPe/I-
CTaBJIeH B CJIeyIoleM dhparMeHTe odeHb JINHHON GyHKI u3 TestNG.

for (XmlTest test : m suite.getTests()) {
TestRunner tr = m_runnerFactory.newTestRunner(this, test);
tr.addListener(m_textReporter);
m_testRunners.add(tr);

invoker = tr.getInvoker():

for (ITestNGMethod m : tr.getBeforeSuiteMethods()) {
beforeSuiteMethods.put(m.getMethod(), m);

}

for (ITestNGMethod m : tr.getAfterSuiteMethods()) {
afterSuiteMethods.put(m.getMethod(), m):

}
}

HepeMeHHbIe IK3EMILIAPOB, HATIPOTUB, MOJIKHBI OOBABIATHCS B Havase KIacca.
ITO He YBEJIMYUBAECT BEPTUKAJIbHOE PACCTOAHNE MEKAY IMTEPEMEHHBIMUA, ITOTOMY YTO
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B XOpOHIO CIIPOEKTHUPOBAHHOM KJlaCC€ OHU MCITOJb3YIOTCA MHOTUMHU, €CJIN HE BCEMU,
METO/IaMU KJjiacca.

Pa3melnienve mepeMeHHBIX 9K3eMILISIPOB CTAHOBUJIOCH TTPUYMHON 03KECTOUEHHBIX
cropoB. B C++ 006bIYHO TIPUMEHSIIOCH TAK HA3BIBAEMOE NPAGULO HONCHUY, TTPU KOTO-
POM Bce MepeMeHHbIe 9K3eMILIIPOB padMeniaioTces BHU3Y. C ApyToil CTOPOHBI, B Java
OHM OOBIYHO PA3METIAIOTCS B Havasie Kaacca. S He BUKY TIPUYNH 75T NCTIOJIh30BAHUS
KaKuX-A1060 APYrux KOHBEHIUIL. 3/1eCh BAJKHO TO, YTO MEPEeMEHHbIE HK3EMILISPOB
JOJKHBI OOBSBIISATHCS B OJJHOM XOPOIIIO M3BECTHOM MecTe. Bee I0JIKHBI 3HATH, T/e
CJIEIyeT UCKATh OObSIBJICHUS.

[l mpumMepa paceMoTpuM ctpannbiii kiaace TestSuite n3 JUnit 4.3.1. S ocHoBaTesibHO
COKPATHJI 9TOT KJIACC, YTOODI JIyUIlle BEIPA3UTh CBOIO MBICTb. [/71e-TO B CepeiHe Jii-
CTUHTA BAPYT OOHAPYKUBAIOTCS OOBABICHUS IBYX MIEPEMEHHbIX 9K3eMILIApoB. Ecim
OBbI ABTOP CO3HATENHHO XOTEN CIIPSTATD UX, TPYAHO HANTH HOJIEe TTOXOISIIEE MECTO.
Yuraresb Kojla MOJKET HATKHYTHCS Ha 9TH OOBSIBICHUST TOJBKO CAYUANHO (KaK ).

public class TestSuite implements Test {
static public Test createTest(Class<? extends TestCase> theClass,
String name) {

}

pubTlic static Constructor<? extends TestCase>
getTestConstructor(Class<? extends TestCase> theClass)
throws NoSuchMethodException {

public static Test warning(final String message) {

}
private static String exceptionToString(Throwable t) {

}
private String fName;
private Vector<Test> fTests= new Vector<Test>(10);

public TestSuite() {
}

public TestSuite(final Class<? extends TestCase> theClass) {

.

public TestSuite(Class<? extends TestCase> theClass, String name) {
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3aBucumbie pyHKuu. Eciiv oHa (yHKIUS BBI3BIBAET JPYTYIO, TO 3TU (DYHKIIUN
JIOJIKHBI PAcIiojlaraThcsl BOJIM3Y APYT OT APYra 110 BEPTUKAJIM, 2 BbI3bIBatolas (DyHK-
IS TOJKHA HAaXOAUTHCS HaJl BBI3BIBAEMOH (eCsIM 9TO BO3MOJKHO). TeM caMbiM ¢op-
MUpYeTCs ecTeCTBeHHast CTPYKTypa IporpaMMHoro kozxa. Ecin 1o npasuio Gyaer
MOCJIEIOBATEBHO COOMIOAATHCS, YUTATEN KO OY/yT YBEPEHBI B TOM, UTO OIpe/ie-
JieHust QYHKIMH CIe/lyIoT HeMoIaeKy OT UX Bbi30BOB. /7151 ipuMepa Bo3bMeM (par-
MmenT FitNesse us jucrunra 5.5. O6paTute BHUMAHUE HA TO, KAK BEPXHsIsT (DYHKIUS
BBI3bIBAET HUKHUE, U KAK OHU, B CBOIO 0YepPe/lb, BBI3bIBAIOT (DYHKIMK GoJiee HU3KOTO
ypoBHs. Takas CTPYKTypa MO3BOJISIET JIETKO HAWTU BbI3bIBaeMble (DYHKITUU U 3HAYM-
TEJIbHO YJIYYIaeT YA0004nTaeMOCTh BCETO MOJLYJIS.

JNuctuur 5.5. WikiPageResponder.java

public class WikiPageResponder implements SecureResponder {
protected WikiPage page;
protected PageData pageData;
protected String pageTitle;
protected Request request;
protected PageCrawler crawler;

public Response makeResponse(FitNesseContext context, Request request)
throws Exception {
String pageName = getPageNameOrDefault(request, "FrontPage"):
loadPage(pageName, context);
if (page == null)
return notFoundResponse(context, request);
else
return makePageResponse(context);
1

private String getPageNameOrDefault(Request request, String defaultPageName)
{
String pageName = request.getResource();
if (StringUtil.1isBlank (pageName))
pageName = defaultPageName;
return pageName;

}

protected void loadPage(String resource, FitNesseContext context)
throws Exception {
WikiPagePath path = PathParser.parse(resource);
crawler = context.root.getPageCrawler():
crawler.setDeadEndStrategy(new VirtualEnabledPageCrawler());
page = crawler.getPage(context.root, path);
if (page != null)

pageData = page.getData();
1

private Response notFoundResponse(FitNesseContext context, Request request)
throws Exception {
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return new NotFoundResponder().makeResponse(context, request);

}

private SimpleResponse makePageResponse(FitNesseContext context)
throws Exception {
pageTitle = PathParser.render(crawler.getFullPath(page));
String html = makeHtml (context):

SimpleResponse response = new SimpleResponse();
response . setMaxAge(0) ;
response.setContent (html);

return response;

320/THO ATOT (hparMeHT IaeT XOPOIINI TPUMep XpPaHEeHUsT KOHCTAHT Ha COOTBETCTBYIO-
mem yposae | G35]. Korcranty «FrontPage» MOkHO ObL10 Ob O0BSIBUTD B (DYHKIIUU
getPageNameOrDefault, HO TOr/1a XOPOIIIO U3BECTHAS U OKMIaeMasd KOHCTaHTa OKa3alach
ObI TOrpeGeHHoi B QYHKIMKI HEYMECTHO HU3KOTO YPOBH:L. JIydIlle IIePeMeCTUTD 9Ty
KOHCTAHTY BHHM3 — OT TOTO MECTa, I7Ie €€ CJIeT0BAIO Obl BBECTH, K MECTY ee (haKkTuye-
CKOT'0 MCIIOJIb30BaHUSI.

Kounenryansnoe poacreo. Hexoropbie hparmMeHTb Kojia mpebyiom, 4ToObl UX pas-
MecTuIn BOJIU3U OT ApyTux (hparMeHTOB. Takue (hparMeHThl 00IaIal0T OIIPEIEIEH-
HBIM KOHI[EMITYQJIBHBIM POACTBOM. UeM CHIIbHEee POICTBO, TEM MEHBIIE OJIKHO OBITh
BEPTUKAIbHOE PACCTOSIHUE MEKILY HUMU.

Kax MBI y2ke BUIENH, POACTBO MOKET OBITH OCHOBAHO
Ha MPSIMOH 3aBUCUMOCTH (KOT/1a OfHa (DYHKITNS BbI-
3BIBAET JIPYTYIO) WJIM HA MCII0JIb30BAHUU TIepeMeH-
HBIX B (GyHKIUSIX. OHAKO CYIIECTBYIOT U JIpyTHE
pasHoOBUIHOCTH poicTBa. Hampumep, ponctso Bo3-
HUKAeT B TOM cJiydae, ecJid Tpynmna (GpyHKIUii BbI-
TIOJTHSIET aHAJIOTUYHBIE olleparuu. BosbMeM ciremyio-
il pparMenT Koja u3 Junit 4.3.1:

pubTic class Assert {
static public void assertTrue(String message,
boolean condition) {
if (!condition)
fail(message):

}

static public void assertTrue(boolean condition) {
assertTrue(null, condition):

}

static public void assertFalse(String message, boolean condition) {
assertTrue(message, !'condition):

}
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static public void assertFalse(boolean condition) {
assertFalse(null, condition);

}

Iru GyHKIMUK 06J1aaI0T CUIbHBIM KOHIIENTYaJIbHBIM POACTBOM, IIOTOMY YTO OHU
NCIIOJIb3YIOT €/IUHYIO CXEMY BbI60pa MMEH 1 BBITIOJTHAIOT Pa3Hble BapUAHTBI O[[HOI’;I
6azoBoii onepanuu. ToT GakT, YTO OHU BBI3BIBAIOT APYT APYTa, BTopuueH. [lake
6e3 Hero aTu (HYHKIUU BCE PABHO CJIEA0BAIO OBl Pa3MECTUTh MOOJIU30CTH JIPYT OT

apyra.

BepTukanbHoe ynopsaaoyeHue

Kaxk npaBuiio, B3anmosaBucuMbie (PyHKITUN TOJKHBI PA3METAaThCsl B HUCXO/ISIIEM
nopszike. MiHade roBops, BbisbiBaeMast (hyHKIIMS JIOJIKHA PACIIONATATHCS HIKE BBI-
3prBatonieil pyHkimn . Tak popMupyeTcs JOTUUHAS CTPYKTYPa MOYJIST HCXOTHOTO
KOJZIa — OT BBICOKOT'O YPOBHS K 60Jiee HU3KOMY.

Kak u B raseTHBIX CTAThsIX, YMUTATETb OKUIACT, YTO CaMble Ba)KHbIE KOHIIEIHH OY-
IYT M3JTOKEHBI CHAYATA, TIPUYEM ¢ MUHUMAILHBIM KOJUYECTBOM BTOPOCTETIEHHBIX
neraseil. HuU3KoypoBHEBbBIE TTOIPOOHOCTH €CTECTBEHHO MPUBOAUTH B TOCJIEIHIO0
ouepenb. ITO MO3BOMSIET HAM OETJI0 MPOCMATPUBATH MCXOMHBIE (hallibl, M3BIEKAsT
CYTh M3 HECKOJbKUX HAYaIBHBIX (DYHKIHMII, 6e3 morpyskeHus B moppobuoctu. Jlu-
CTHHT 5.5 MMeeT MMEHHO TaKyl CTPYKTYPY. BO3MOJKHO, elle JIydiiie TPUMEPbI
BCTpeyaloTes B inctunre 15.5 Ha ¢. 299 u B suctunre 3.7 Ha ¢. 75.

Fopu3soHTanbHoe popMaTUpPOBaHME

Hackosbko mupokoii gosxkHa 6biTh cTpoka? YToObl OTBETUTH HAa 9TOT BOIIPOC, Mbl
MPOAHAIN3NPYEM ITUPUHY CTPOK B TUIIUYHBIX Mporpammax. Kak u B mpeabimynem
caydae, OyIyT IPOAHATM3MPOBAHBI CEMb Pa3HbIX IIPoekToB. Ha puc. 5.2 mokaszaHo pac-
npeieIeHre IJINH CTPOK BO BCEX CEMU MTPOEKTax. 3aKOHOMEPHOCTD BIIEUYATIISIET, 0CO-
6eHHo 0K0J10 45 cuMBooB. DakTuyecku Kax bl pasmep ot 20 10 60 coorBeTcTBYET
MIPUMEPHO OJIHOMY IIPOIIEHTY OT 06IIero KomuecTBa cTpok. Ilebix 40 mporieHToB!
BoamoskHo, ette 30 TPOIIEHTOB COCTABJISIOT CTPOKH € JTMHON MeHee 10 cuMBOJIOB.
IMomHuuTE, 4TO HA rpadUKe UCTIOTB3YETCST JIOTaPU(DMUIECKAsT [IIKAJIA, TOITOMY Pasbpoc
B obmactu cBbite 80 CHMBOJIOB OYeHb BaskeH. [IpOrpaMMUCTBI IBHO TIPEAMOYUTAIOT
6oJiee KOPOTKHE CTPOKH.

OTO HABOJIUT HA MbICJIb, YTO CTPOKHU JIyUllle JIeJIATh 110 BO3MOKHOCTU KOPOTKUMU.
YcranossieHHOe X0JJIEPUTOM cTapoe orpaHnderye B 80 CUMBOJIOB BBITJISAUT U3JINIITHE
JKECTKWM; 51 HIYETro He UMeIOT TPOTuB cTPokK asnuoi B 100 u naxe 120 cumBosioB. Ho
GoJiee JJIMHHbBIE CTPOKH, BEPOSITHO, BLI3BAHBI HEOPEKHOCTHIO IIPOIPAMMUCTA.



Fopu3oHTanbHoe hopMaTpoBaHue 113

100.0000%

10.0000% }

soos || ’MMW WWIIII“{I”W

KonuyecTtBo cTpok

0.0010% |

0.0001%

0.0000%
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

LLnpumHa cTpokun

Puc. 5.2. Pacnpeaenexue wmpuHbl CTPoK B Java

ITpesk/ie st MCIOIB30BAJ HTO MPABKJIO, YUTOOBI MHE HE TIPUXO/IJIOCH TPOKPYYUBATD ITPO-
I‘paMMHbeI KO BIIPaBO. Ho COBpPEMEHHBIE MOHUTOPDBI CTAJIM HACTOJIBKO IMMPOKHUMH,
a MOJIOJIbIE TIPOTPAMMHUCTBI BEIOUPAIOT HACTOJIBKO MEJIKHE TPUQTHI, 4TO HA IKPAHE TI0-
metaercst 10 200 cumBosioB. He pemaiite atoro. JIM4HO s1 ycTaHOBUI cebe «BEPXHIO0
manky» B 120 cuMBOJIOB.

Fopu3oHTaNbHOE pa3aesieHne U oKaTue

TopuszonTanabHbie MPOITYCKU UCTOJb3YIOTCS [JI TPYIITUPOBKU B3aMMOCBI3aHHBIX
3JIEMEHTOB M Pa3fieJieHNsT Pa3HOPOJAHBIX 3JIEMEHTOB. PaccMOTpUM cleyonyo
dyuxiumio:
private void measurelLine(String 1ine) {

TineCount++;

int TineSize = line.length():

totalChars += lineSize:

TineWidthHistogram.addLine(1ineSize, lineCount);

recordWidestLine(1ineSize):

3HaKH TPUCBAUBAHUS OKPYKEHbI MpobesaMu, 06eCednBaIONIMMU UX BU3yalbHOE
BbIiesTeHne. O1epaTopbl MPUCBAMBAHUS COCTOSIT U3 IBYX OCHOBHBIX AJIEMEHTOB: JIEBON
u TipaBoii yacteit. [Tpobesbl HATIISITHO TIOYEPKUBAIOT HTO Pa3/ieJieHue.

C zipyroii CTOPOHDI, 51 He CTAJ OTAEJSITh UMeHA (DYHKIHMIT OT OTKPHIBAIOIIX CKOOOK.
IT0 00YCTOBIEHO TEM, UTO UM (DYHKIIUH TECHO CBSI3AHO C ee apryMeHTaMu. [Ipobe-
JIBI U30JIUPYIOT UX BMECTO TOTO, YTOOBI OOBEIMHATH. 1 TAKIKe Pas/ieJ i apTyMEHThI
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B CKOOKax mpobesiamMi, YT0ObI BBIICTUTD 3ATISIThIE U TIO{YEPKHYTh, YTO APTYMEHTHI He
3aBUCAT JIPYyT OT Jpyra.

ITpobesibl TaKsKe MPUMEHSIIOTCS JIJIsI BU3YaJbHOTO 0003HAUEHMSI TIPHOPUTETA OTlepa-
TOPOB:
public class Quadratic {
public static double rootl(double a, double b, double c) {
double determinant = determinant(a, b, ¢);
return (-b + Math.sqrt(determinant)) / (2*%a);
1

public static double root2(int a, int b, int c) {
double determinant = determinant(a, b, c);
return (-b - Math.sqrt(determinant)) / (2*%a);

}

private static double determinant(double a, double b, double c) {
return b*b - 4*a*c;
}

}

O6paTuTe BHUMaHNE, KAK XOPOTIO YUTAIOTCS (HOPMYJITBL. Meskay MHOKHUTENIMI HET
Po6GEIoB, TIOTOMY 4TO OHHU 06JIAIAI0T BLICOKUM TIpropuTeToM. CrraraeMbie pasyiesis-
10TCST TPOGETAMH, TaK KaK CJIOKEHNe U BBIYUTAHNE NMEIOT O0JTee HU3KUI TIPHOPHTET.

K coxanennto, B G0JBIIMHCTBE TPOTPaMM (OPMAaTUPOBAHUS KOJIa IPUOPHUTET OTIe-
pPaTOPOB HE YUYUTBIBAETCH, U BO BCEX CJIyYasdX IIPUMEHSIOTCS OIMHAKOBbIE ITPOITYCKH.
HerpuBnasibHble MI3MEHEHUS PACCTOSHUN, KaK B IPUBEJIEHHOM TIPUMeEpE, TEPSIIOTCS
nocJie epeopmMaTHpOBaHus KOZIA.

Fopu3oHTasibHOE BblpaBHUBaHUe

Korzma s 6b11 acceMbIepHBIM IIPOrPAaMMUCTOM!, TOPU30HTAIbHOE BhIPABHUBAHUE
HCIIOJTh30BAJIOCH JIJISI BUBYAJIbHOTO BhIJIeJIEHUsI HEKOTOPBIX CTPYKTYp. Koria s nepe-
mest Ha C, C++, a B KOHIIe KOHIIOB 1 HA Java, s TPOI0JIXKal BBIPABHUBATH BCe NMEHA
HepeMeHHbBIX B TPYyIIax 00ObsIBIEHUI MK BCe IIPABOCTOPOHHIE 3HAUYEHUS B IPYIIaxX
KOMaH/[ TpucBanBanus. Moif KO/ BBITJISAIET TPUMEPHO TaK:

public class FitNesseExpediter implements ResponseSender

{

private  Socket socket:

private  InputStream input;

private  OQutputStream output;

private  Request request;

private  Response response;

private  FitNesseContext context;

protected Tong requestParsingTimelimit;
private  Tong requestProgress;

! Koro st mbitatoch 06MaHyTh? S Tak u ocrasicst acceMOIEPHBIM IIPOrPaMMUCTOM. [TapHst MOKHO
PAsJIyYHTb C «METAJIIOM», HO B JIyIlle <METAJL/I» BCE PABHO JKUBET!
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private  Tong requestParsingDeadline;
private  boolean hasError;

public FitNesseExpediter(Socket s,
FitNesseContext context) throws Exception
{

this.context = context;

socket = S;

input = s.getInputStream();
output = s.getOutputStream() ;

requestParsingTimeLimit = 10000;
}

Onako MoTOM 5T 0GHAPYKII, YTO TAKOE BHIPABHUBAHHUE He TIPHHOCHT TOMB3I. OHO
BU3YaJbHO BBIJIEJISIET COBCEM HE TO, 4TO TPeOYeTCs, U OTBJIEKAET YUTATENs OT MOUX
HUCTUHHBIX HaMepeHnil. HampuMep, B IPUBEICHHOM BBIIIE CITUCKE OObSIBIICHIIT YMTa-
TeJTb MPOCMATPUBACT MMEHA MEPEMEHHBIX, He 06patias BHUMAHWsI Ha X TUITBI. AHAIO-
TUYHBIM 00PA30M B CTIHCKe KOMAH/T TIPHCBANBAHNS BO3HUKAET COOIA3H MPOCMOTPETD
IIPAaBOCTOPOHHME 3HAYEHU, He 3aMeyasl olleparopa rnpucsanBanus. Curyanus ycy-
ry6JisieTcst TeM, 4To Cpe/IcTBA aBTOMATHYECKOTO (hOPMATUPOBAHUST OOBIYHO YAAISAIOT
0100HO€E BhIPAaBHUBAHUE.

[ToaTomy B uToTe 51 0OTKa3aJCcst OT 3TOTO cTUJist (popmaTupoBanust. Ceituac s oTaI0
[IpeIIoYTeHe HEBBIPOBHEHHBIM OObSIBICHUAM U IIPUCBAUBAHUAM, KaK B CJIELYIO-
memM pparMenTe, TOTOMY YTO OHU MTOMOTAIOT BBISIBUTH OJMH BaKHBIN nedekt. Ecim
B TIPOTPaMMe BCTPEUAIOTCS IVTMHHbIE CITMCKU, HYKIAIOIINECsS B BBIpABHUBAHUHU, TO
mpobiieMa KpoeTcst B [JINHE CIIMCKA, a He B OTCYTCTBUY BbIpaBHUBaHMs. JIJIiHA CITH-
ckoB o0baBiaennii B knacce FitNesseExpediter HaBoAMT Ha MBIC/Ib, YTO 9TOT KJIACC
HEOOXOAUMO Pa3JEe/INTh.

public class FitNesseExpediter implements ResponseSender
{
private Socket socket;
private InputStream input;
private OutputStream output;
private Request request;
private Response response;
private FitNesseContext context;
protected Tong requestParsingTimelimit;
private long requestProgress;
private Tong requestParsingDeadline;
private boolean haskrror;

public FitNesseExpediter(Socket s, FitNesseContext context) throws Exception
{

this.context = context;

socket = s;

input = s.getInputStream():

output = s.getQutputStream();

requestParsingTimeLimit = 10000;
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OTcTynbl

Wcxonuwpiii daitn nMeeT mepapxudeckyio CTpyKTypy. B Hem mpucyTcTByer nH-
bopmarst, otHOCsAsICS K halimy B 11e7I0M; K OTAENbHBIM KJaccaM B (afiie; K MeTo-
JlaM BHYTPH KJIACCOB; K GJIOKAM BHYTPH METO/IOB ¥ PEKYPCUBHO — K GJIOKAM BHYTPU
6s10k0B. Kaxkpiil ypoBeHb 3TON nepapxuu o6pasyer 001acTh BUANMOCTH, B KOTO-
POl MOTYT OOBSBIATHCS UMEHA U B KOTOPOIl MHTEPIPETUPYIOTCS UCTIOTHIEMbIE
KOMAaH/IbI.

YT00bI CO31ATh HALJISIHOE [IPECTaBIeHIE 9TOM NePaPXKK, Mbl CHaOKaeM CTPOKH UC-
XO/IHOTO KOJIa OTCTYIIAMMU, Pa3Mep KOTOPBIX COOTBETCTBYET MX MTO3UIMH B HUEPAPXHHL.
Komanzbl ypoBHs (aiiia (Takue, Kak G0JIbIIMHCTBO 00bABICHUI KJIACCOB) OTCTYIIOB
He MeIoT. MeTo/Ibl B KJIaccax CIBUTAIOTCS Ha OJWH YPOBEHD BIIPABO OT YPOBHsI KJlac-
ca. Peasm3anuu aTux METO/IOB CABUTAIOTCS Ha OJIMH YPOBEHD BIIPABO OT 00bABICHUS
KJacca. Peasmsaru GJIOKOB CIBUTAIOTCS HA OJIH YPOBEHD BIIPABO OT CBOMX BHUIITHUX
OJIOKOB U T. [I.

[IporpaMMUCTBI ITUPOKO UCTOIB3YIOT 3TY CXEMY PACCTAHOBKU OTCTYIIOB B CBOEM pa-
601e. UT0ObI OPEAeIUTD, K KaKOM 00J1aCTH BUAUMOCTH [IPUHAJJIEKAT CTPOKK KO,
OHU BU3YaJIbHO IPYNIIUPYIOT CTPOKH II0 JIEBOMY KPalo. DTO MO3BOJSIET UM OBICTPO
MPOITYCKATh 00IACTH BUAUMOCTH, HE OTHOCSIINECS K TEKYI[el cuTyariuu (Harpumep,
peanusanuu KoMasz 1T mwhile). Y meBoro kpast uiyTcst 00bsABIEHI HOBBIX METOIOB,
HOBDBIE TIEpEMEHHbBIE U Jla’ke HOBBIEe KIacchl. be3 OTCTymoB mporpaMMa CTaHOBUTCS
MPaKTUYeCKN HednTaeMoil /st moneit. Ciemytoriye mporpaMMbl HAEHTUYHBI C CUH-
TaKCUYECKOU U CeMaHTUYECKON TOYKY 3PEHUS:

public class FitNesseServer implements SocketServer { private FitNesseContext
context; public FitNesseServer(FitNesseContext context) { this.context =

context; } public void serve(Socket s) { serve(s, 10000); } public void

serve(Socket s, Tong requestTimeout) { try { FitNesseExpediter sender = new
FitNesseExpediter(s, context);

sender.setRequestParsingTimeLimit(requestTimeout); sender.start(); }

catch(Exception e) { e.printStackTrace(); } } }

public class FitNesseServer implements SocketServer {
private FitNesseContext context;
pubTic FitNesseServer(FitNesseContext context) {
this.context = context;

}

public void serve(Socket s) {
serve(s, 10000);

}

public void serve(Socket s, Tong requestTimeout) {
try {
FitNesseExpediter sender = new FitNesseExpediter(s, context);
sender.setRequestParsingTimeLimit(requestTimeout);
sender.start();
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catch (Exception e) {
e.printStackTrace();

}
}
}

Hariie 3peHue GbICTPO OXBATBIBAET CTPYKTYPY (haiiia ¢ orcrymamu. Mbl TOYTH MTHO-
BEHHO HAXO/IUM MT€EPEMEeHHbIe, KOHCTPYKTOPBI 1 METO/bl. BCero 3a HECKOIBKO CEKYH/T
MOJKHO HOHSITh, UTO KJIACC TTPEA0CTABIISIET TIPOCTOM MHTEPMENC /15T pabOTHI C COKETOM,
¢ moIePKKOI Taiim-ayTa. C Apyroil cTOpoHbl, pasodpaThest B Bepcuu 6e3 OTCTYIIOB
6e3 TIATeIbHOT0 aHaIN3a IPAKTHYECKH HEBO3MOKHO.

Hapyumienust orctrynos. MHora Bo3HUKaeT cO0JIa3H HAPYIIUTD MPaBUJIa PaccTa-
HOBKM OTCTYIIOB B KOPOTKUX KOMaH/ax if, KOPOTKUX IUKJIaX while uiIu KOPOTKUX
dbynkmmax. Ho xaxabril pas, Korzia s moiaBajics aTOMY UCKYIIIEHUIO, S TIOUYTH BCer/ia
BO3BPAIIAJICS U PACCTABJISL OTCTYIIBI, KaK MOJI0KeHO. TakuM 06pasoM, s craparoch He
CBOpAunBaTh OJIOKH B OJIHY CTPOKY, KaK B 3TOM (hparMenTe:

public class CommentWidget extends TextWidget

{
public static final String REGEXP = "“#["\r\n]*(?:(?:\r\n)|\n|\r)?";

public CommentWidget(ParentWidget parent, String text){super(parent, text);}
public String render() throws Exception {return ""; }

BwmecTo aToro s MIpeaInovYnTarlo pasBepHyTbie 6JI0KU C IIPpaBUJIbHBIMU OTCTYITaMU:

public class CommentWidget extends TextWidget {
public static final String REGEXP = "“#[*\r\nJ*(?:(?:\r\n)|\n|\r)?";

public CommentWidget(ParentWidget parent, String text) {
super(parent, text);

}

public String render() throws Exception {
return "";

}

Bblpo)XXAeHHble 061acTU BUAUMOCTH

Wnoraa Temo miukia while man KoMaHab! for He COAEP:KUT KOMaHI, TO €CTh SIBJISIETCS
BBIPOKIEHHBIM, KaK B caexyiomeM pparmente. S e o610 Takue CTpyKTYPhI 1 CTa-
paroch 3beraTh uX. A KOr/a 5T0 HEBO3MOIKHO, s TI0 KpaiiHel Mepe CJIeKY 3a TeM, YTOObI
IIyCTOE TeJIO UMEJIO IPABUJIbHBIE OTCTYIIBI 1 OBLIO 3aKII0UEHO B (pUIypHbIE CKOOKH. Bbl
He IPeJCTaB/IsieTe, KaK 4acTo MeHs 0OMaHbIBa/Ia TOUKA C 3aIITOM, MOJIYAINBO IPIUY-
niasics B KOHITe UKJa while B To# ke cTpoke. Ecii He cjiesiaTh 9Ty TOUKY XOPOIIIO 3a-
METHOMH, pa3MeCTUB ee B OTJICTTbHOU CTPOKE, €€ MOTIPOCTY CIAUITKOM CJIOKHO PAa3TJIgleTh:
while (dis.read(buf, 0, readBufferSize) != -1)
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MpaBuna popMaTMpoBaHMA B rpynnax

Y KasKJ0TO MPOTPAMMICTA €CTh CBOM JIIOOU-
Mble TIpaBuyia GOpMaTUPOBAHUS, HO €CJIH OH
paboTaeT B rpyIirie, TO J0JKEH PYKOBOJCTBO-

BaTbCs TPYTIITOBBIMU TTPaBUJIAMU. : \ \
o Sl -
prnna paSpa6OT‘~II/IKOB COoTJIaCyeT e JNHbIN _' = ,“ ]

CTUIIb (popMaTUPOBAHMS, KOTOPBIH B 1aJb-
HeHIIeM MPUMEHSeTCS] BCEMU YYaCTHUKAMU.
Kom mporpaMMHOTO TIPOIyKTa IOJKEH OBITh
odopmiier B equHoM cTuie. OH He JOJUKEH BBITJISIETh TaK, CJIOBHO OBLT HAITMCAH
HECKOJIbKUMU JIMYHOCTAMU, PACXO/SAIIMMUCS BO MHEHUSX 110 110BOAY O(OPMJICHUSL.

B nauase paGorsl Haz npoextoM FitNesse B 2002 rofy s IpoBes BCTpedy ¢ TPYIHoi
JUIsE BBIPAOOTKHU 0011ero cTuiist mporpamMmuposanus. Ha 51o norpebosanocs 0koio 10
MUHYT. MBI permim, rjie GyeM paccTaBisiTh GUrypHbIE CKOOKH, KaKuM Oy/IeT pa3Mep
OTCTYTIOB, TI0 KaKOW cxXeMe OY/IyT ITPUCBANBATHCSI IMEHA KJIACCOB, IEPEMEHHBIX U METO-
JIOB ¥ T. JI. 3aTeM 3TH [TpaBrJia OBbLIN 3aKOIMPOBAHBI B cEcTeMe (DOPMAaTHPOBAHUS KOJA
Hareit paboyeil cpeibl, U B AIbHEHTIIEM Mbl HEYKJIOHHO MTPUAEPIKUBAIUCH UX. ITO
GBIV HE Te TIPABUJIA, KOTOPbIE MTPEIIOUNTA) JIMTHO sT; 9TO ObLIH IPABUIIA, BRIOPAHHbIE
rpymnmoit. U s, Kak y4acTHUK TPYIINBI, HEYKIOHHO COOJIIONAT WX MTPU HAITHCAHUHT KO
B mpoekTe FitNesse.

Xopotitast TporpaMMHast CHCTEMa COCTOUT U3 Habopa yA060UrTaeMbIX IOKYMEHTOB,
0oOPMJICHHBIX B €IMHOM, COTJIACOBAHHOM cTHJIe. YuTareb M0JKeH ObITh YBEpeH
B TOM, 4TO (hopMaTHbIe aTPUOYThI, BCTPEYAIOINEC B OHOM UCXOAHOM (daiije, OyryT
MMeTbh TOUHO TaKOU ske CMBICT B pyTux daitax. Hu B koeM ciryuae He yCIoKHNTE
HCXOMIHBIA KOJI, IOTTyCKast ero o(popMIIeHIEe B HECKOJBKUX PA3HBIX CTUJISIX.

NMpasuna cpopMmaTupoBaHus oT AsaroWwKK boba

[TpaBuia, KOTOPbIE UCIIOJIB3YIO JUYHO 5, OYEHDb IIPOCTDBI; OHU IIPEJICTABJICHDBI B KOJIE
auctunra 5.6. [lepex Bamu miprMep TOTO, KaK caM KOJ[ CTAHOBUTCSI JIYUIIIUM TOKYMEH-
TOM, OIIMCBIBAIOIIUM CTaHaPThI KOAMPOBAHUSL.

JInctuur 5.6. CodeAnalyzer.java

public class CodeAnalyzer implements JavaFileAnalysis {
private int lineCount;
private int maxLineWidth;
private int widestLineNumber;
private LineWidthHistogram TineWidthHistogram;
private int totalChars;

public CodeAnalyzer() {
TineWidthHistogram = new LineWidthHistogram();
1
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public static List<File> findJavaFiles(File parentDirectory) {
List<File> files = new ArrayList<File>():
findJavaFiles(parentDirectory, files);
return files;

}

private static void findJavaFiles(File parentDirectory, List<File> files) {
for (File file : parentDirectory.listFiles()) {
if (file.getName().endsWith(".java"))
files.add(file);
else if (file.isDirectory())
findJavaFiles(file, files);
1

}

public void analyzeFile(File javaFile) throws Exception {
BufferedReader br = new BufferedReader(new FileReader(javaFile));
String line;
while ((1ine = br.readLine()) != null)
measureLine(Tine);
}

private void measureLine(String Tine) {
TineCount++;
int TineSize = line.length():
totalChars += lineSize:
TineWidthHistogram.addLine(1ineSize, lineCount);
recordWidestLine(lineSize):

}

private void recordwWidestLine(int 1ineSize) {
if (1ineSize > maxLineWidth) {
maxLineWidth = TineSize;
widestLineNumber = TineCount;
1
}

public int getlLineCount() {
return TineCount;

}

public int getMaxLineWidth() {
return maxLineWidth;

}

public int getWidestLineNumber() {
return widestLineNumber;

}

public LineWidthHistogram getlineWidthHistogram() {
return TineWidthHistogram;

}

npodoicenue



120 FnaBa 5. ®opMaTnpoBaHue

JinctuHr 5.6 (npoaomkeHne)

public double getMeanLineWidth() {
return (double)totalChars/1ineCount;

}

public int getMedianLineWidth() {

Integer[] sortedWidths = getSortedWidths():

int cumulativelLineCount = 0;

for (int width : sortedWidths) {
cumulativelLineCount += TineCountForWidth(width);
if (cumulativeLineCount > TineCount/2)

return width:
}

throw new Error("Cannot get here"):

}

private int TineCountForWidth(int width) {
return TineWidthHistogram.getLinesforWidth(width).size();

}

private Integer[] getSortedWidths() {
Set<Integer> widths = TineWidthHistogram.getWidths();
Integer[] sortedWidths = (widths.toArray(new Integer[0])):
Arrays.sort(sortedWidths):
return sortedwidths;

}
}
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AaHHbIX

-l

CyrmiecTByeT Beckas TpUYMHA JIJIsT OTPAaHUYEHUS I0CTyTA K TePEMEHHBIM B ITPOrpaM-
Max: MbI He XOTHM, YTOOBI IPYTHE ITPOTPAMMHUCTBI 3aBUCEIIH OT HUX. MbI XOTUM UMETh
BO3MOKHOCTH CBOOOJIHO MEHSATH TUI WJIU PEATU3AINIO ITUX TIEPEMEHHBIX TaK, KaK
cuMTaeM HyXKHBIM. Torja moyemy ke MHOTHE TTPOTPAaMMUCTBI aBTOMAaTUYECKN BKJIO-
YaIoT B CBOU OOBEKTHI METO/BI YTEHUST /3aTIMCH, TPEIOCTABIISAS IOCTYIT K TPUBATHBIM
MEePEMEHHBIM TaK, CJIOBHO OHU SBJISIOTCS OTKPBITHIMU ?

A6CTpakuMsa AaHHbIX

JaBaiiTe cpaBHIM Meskay co00it muctunru 6.1 1 6.2. B 06oux cirydyasx KoJ IpeacTas-
JIIET TOUKY Ha JIEKapTOBOH TIIOCKOCTH. OTHAKO B OJTHOM CJIydae Peain3alus OTKPBITa,
a B IPYTOM OHA ITOJTHOCTBIO CKPBITA OT BHEIITHETO MT0JIb30BATEJ.
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JinctuHr 6.1. KoHkpeTHas peanusauus Point

public class Point {
public double x;
public double y;

}

JInctuHr 6.2. AbctpakTHas peanusaums Point

public interface Point {
double getX();
double getY();
void setCartesian(double x, double y):
double getR();
double getTheta():
void setPolar(double r, double theta):

}

DJIETAaHTHOCTD PelieHns U3 JUCTUHTA 6.2 3aKII0YaeTcst B TOM, YTO BHENITHU MTOJTh30-
BaTeJIb He 3HAET, KaKIe KOOPAUHATHI UCIIOIb30BAHbI B PEAIU3AIUT — ITPSIMOYTOJIbHbBIE
WK TIOJISIpHBIE. A MOsKerT, elle Kakue-HuOyb! Tem He MeHee uHTepdeiic 6e3ycJOBHO
HATIOMIHAET CTPYKTYPY JAAHHBIX.

OpHaKO OH IPeACTABISIET HEUTO OOJIbIIee, YeM OOBIYHYIO CTPYKTYPY AaHHbBIX. Ero
METO/Ibl YCTAHABINBAIOT TOJUTHKY ZI0CTYTIA K IaHHBIM. [Torp30BaTesrb MOJKET UnTaTh
3HAUYEHUsI KOOPAMHAT HE3aBUCHUMO IPYT OT JIpyTa, HO IPUCBaBaHNe KOOPAMHAT T0JIK-
HO BBITIOJIHSATHCST OJJHOBPEMEHHO, B PesKMMe aTOMapHOH ollepalin.

C [[pyI‘OIL/,I CTOPOHDBI, INCTUHT 61 SIBHO pe€ajin30BaH B MPAMOYTOJIbHBIX KOOP/INHATAX,
a II0JIb30BATe/Ib BhIHY KeH PAOOTaTh ¢ 9TUMU KOOPAMHATAMU He3aBUCUMO. BoJiee Toro,
TaKOE PEIlieHIe PACKPhIBAET PEAIU3AIIUIO JIAPKE B TOM CJIyUae, €CJiu Obl iepeMeHHbIe ObLIH
00BSIBJICHBI TIPUBATHBIMI, U MbI HCIIOJIb30BAJIN OJMHOYHbBIE METO/bI YTCHMS /3ATIHCH.

CKpbITHE peaM3ainnuy He CBOAUTCS K CO3MaHMIO TIPOCIONKY QYHKIUNA MEKILY TIepe-
MeHHbIMU. CKpBITHE peansaliiy HalpasjieHo Ha (popmuposanue abcrpaxumii! Kiace
He MIPOCTO OTPAHUYMBAET AOCTYII K IIEPEMEHHBIM Yepe3 METObI YTEHUsI /3aITICH.
BmecTo aT0T0 OH 1peocTabiser abcTpakTHbIe HHTEP(hENChI, TIOCPEACTBOM KOTOPBIX
IOJIb30BATEIDb OTIEPUPYET C CYUFHOCTHIO TAHHBIX. 3HATD, KaK 9TH JaHHbIe Peai30BaHbl,
eMy IIpH 9TOM He 00sI3aTeJIbHO.

Bosbmewm smuctunru 6.3 u 6.4. B niepBom ciyuae jijist nosrydenust nngopmaium o 3a-
race TOTJIMBA MCIIOJIB3YIOTCS KOHKPETHbIE (PU3MUeCcKre TIOKa3aTeNH, a BO BTOPOM —
abcTpakTHBIE POIEHTHI. B 11epBOM, KOHKPETHOM CJIydae MOKHO ObITh YBEPEHHbBIM
B TOM, YTO METOJbI IIPE/ICTABJIAOT CO6OI>1 O6BI‘IHLI€ METO/IbI OCTYTIA K TIEPEMEHHDBIM.
Bo BropoM, abcTpaKTHOM CiIydae 1moJib30BaTe/ib He HMEeT Hi MaJIeHlIero mpeicTaB-
JieHust 0 (hakTHIecKOM (hopmare TaHHBIX.

JinctmHr 6.3. KoHkpeTHas peanu3auus Vehicle
public interface Vehicle {
double getFuelTankCapacityInGallons();
double getGallonsOfGasoline();

}
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JinctuHr 6.4. A6ctpakTHas peanusaums Vehicle

Abstract Vehicle
public interface Vehicle {
double getPercentFuelRemaining():

}

B 060ux TipuMepax BTopast peasin3aliist SIBJSETCS MPEATOYTUTETHHOU. MbI He XOTUM
PacKpBIBATH MOAPOOHOCTH CTPOEHUST TaHHBIX. BMECTO 9TOTO JKeIaTebHO UCTTOTb30-
BaTh MPE/ICTABICHNE JAHHBIX HAa aOCTPAKTHOM YPOBHE. 3ajiaua He PEeliaeTcst POCTHIM
HCTIO/Ib30BaHNEeM HHTEPGEIICOB 1/MIH METOIOB UTeHUs/3aruc. ITo0b HaliTw JTyd-
1T CITIOCOO TIPEICTABICHYS IAHHBIX, COAEPIKAIIUXCS B 0OBEKTE, HEOOXOANMO Cepbes-
HO MTOPa3MBbICIUTD. Be3yMHOe T06aBIeHIe METOIOB YTEHUSI U 3alTUCU — XY/IIITHIT 13
BCEX BO3MOKHBIX BAPHAHTOB.

AHTUCMMMeETPUSA AaHHbIX/06beKTOoB

JlBa IpeIbI Ly MX TIPUMEpPa [TOKa3bIBAIOT, 4eM OOBEKThI OTJINYAIOTCS OT CTPYKTYP JaH-
HBIX. OGBEKTHI CKPBIBAIOT CBOU JIAHHBIE 32 a0CTPAKIIASIMU W ITPEOCTABJISIOT (DYHKITHH,
paboraromiye ¢ 9TUMU JaHHbIMUA. CTPYKTYPbI IAaHHBIX PACKPBIBAIOT CBOM JAaHHbIE U He
UMEIOT OCMBICJICHHBIX (DYHKITUN. A Terepsb ele pa3 MepeunTaiTe 3TH OnpeeeHNs.
OG6paruTe BHUMaHUE Ha TO, KAK OHM JOTOJHSIOT APYT ApyTa, (DaKTHUECKH SBJISASICH
MPOTUBOTIOJIOKHOCTAMU. Pa3inaust MOTYT 1MOKa3aThCsd TPUBUATbHBIMU, HO OHU TIPU-
BOJIAIT K JIAJIEKO UYTITAM TIOCJIEICTBUSIM.

BosbMeM miporieypHbIil ipuMep u3 guctunra 6.5. Kimace Geometry paboTaer ¢ Tpemst
KJaccamu reomerpudeckux duryp. Kinaccest ¢puryp npeacraBasior coboil mpocTbie
CTPYKTYPBI JJaHHbIX, JUIIIEHHbIE KAKOTO-n00 MoBeieHus. Bee moBeieHne cocpeno-
TOYEHO B KJacce Geometry.

JinctuHr 6.5. lMNpoueaypHbie Gurypsl

public class Square {
public Point toplLeft;
public double side;

}

public class Rectangle {
public Point toplLeft;
public double height;
public double width;

}

public class Circle {
public Point center;
public double radius;

}

npodoicenue
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JinctuHr 6.5 (npopomkeHne)

public class Geometry {
public final double PI = 3.141592653589793;
public double area(Object shape) throws NoSuchShapeException

{

if (shape instanceof Square) {
Square s = (Square)shape;
return s.side * s.side;

else if (shape instanceof Rectangle) {
Rectangle r = (Rectangle)shape;
return r.height * r.width;

else if (shape instanceof Circle) {
Circle ¢ = (Circle)shape;
return PI * c.radius * c.radius;

}

throw new NoSuchShapeException();

}
}

OO6BEKTHO-OPUEHTHPOBAHHBIN TPOrPAMMUCT HEJOBOJIBHO TIOMOPIIUTCS U IOKAIYETCST
Ha IPOIIEYPHYIO TIPUPOAY peasiusai — u Oyzaet npas. Ho BO3MOXKHO, €ro Tpe-
3puUTeIbHAS yeMellka He o6ocHoBaHa. [TogyMaiire, 4T0 IPOU30IiIET IPU BKIIOUYEHUN
B Geometry dynkiuu perimeter (). Knaccer ¢puryp ocraiorest nensmennoivu! 1 Bee
OCTaJIbHbBIE KJIACCHI, 3aBUCSIIIINE OT HUX, TOKe OCTAIOTCsT HenaMeHnubiMu! C apyroit
CTOPOHBI, NP A06aBJIEHUH HOBOW Pa3HOBUAHOCTU (DUTYP MHE [PUAETCS U3MEHSITh
Bce (yHKIE Geometry, uToObI OHU MOTJIH paboTaTh ¢ Hell. [lepeunTaiite ere pas.
OG6paruTe BHUMAHUE Ha TO, YTO 9TH ABa YCJIOBUSA JUAMETPAIBHO IPOTUBOIIOIOKHBL.

Ternepb paccMOTPUM OOBEKTHO-OPUEHTHPOBAHHOE perenne 13 yucTuira 6.6. Metos
area() siBasteTcst MOTMMOPMHBIM, KiIacc Geometry cranoButcst auminM. [JobaBrerie
HOBOI1 (PUTYPBI HE 3aTPArUBACT HU OJIHY M3 CYIIECTBYIONUX (yHKYUiL, HO TIPH 0OaB-
JIeHUU HOBOW (DYHKITUY IPUXOIUTCS U3MEHSTD BCe huzypoi!!

JIncTnHr 6.6. MNMonumopdHbie durypsl
Polymorphic Shapes
public class Square implements Shape {
private Point topleft;
private double side;

public double area() {
return side*side;
1
}

1Y npobJieMbl CylecTBYIOT 0OXO/HBIE PEIIEHUSI, XOPOIIO U3BECTHBIE OMBITHBIM 00BEKTHO-
OPMEHTUPOBAHHBIM TIporpammuctam: Harpumep, natrrepd IIOCETUTEJID win aBoitHas nuc-
neryepusarst. Ho y 9TuX MpHEMOB UMEIOTCS COOCTBEHHBIE U3JIEPIKKH, K TOMY 5Ke OHI OOBIYHO
BO3BPAIIAIOT CTPYKTYPY K COCTOSTHUIO IIPOIIELYPHOI IIPOrPaMMBbI.
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public class Rectangle implements Shape {
private Point toplLeft;
private double height;
private double width;

public double area() {
return height * width;

}
}

public class Circle implements Shape {
private Point center;
private double radius;
public final double PI = 3.141592653589793;

public double area() {
return PI * radius * radius;

}
}

U cHoBa MBI HAGIIOAEM B3aUMOIOIIOIHSIONLYIO IIPUPOIY STUX ABYX OIPEAETCHMUIA.
B 5TOM MPOSIBJISIETCST OCHOBOIOJIATAOIIAS IUXOTOMUST MEKY OOBEKTAMU U CTPYKTY-
paMu JaHHbBIX.

IIpouedypmviii K00 (KOO, UCTONL3YIOUUTI CIMPYKMYPL OANHBIX) 10360J5em 1e2Ko 000a6-
JLSIMb HOBbLE PYHKYUU 6€3 USMEHEHUS. CYUeCMBYI0uux cmpyrkmyp oannvix. O6sexmmo-
OPUEHMUPOBANHDLIL KOO, HANPOMUS, Ynpouaem 006asieHIe HOBIX KIACCO8 0e3 usme-
HEHUSL CYUECMBYIOUUX PYHKYULL.

OG6parHble YTBEP/KACHIS TAKKe NCTUHHBIL.

IIpouedyprwviil ko0 ycroxcisem dobasienue HOBbIX CIMPYKMYP OAHHBIX, NOMOMY UIMO OHO
mpebyem usmenenus ecex Qynxuyuii. OG6exmmo-opuenmuposantvlii Koo YCroHCHACM
dobasnenue HoBbIX PYHKUULL, NOTNOMY UMO OJLsL AM020 QOINCHYL USMEHUTNBCSL BCE KIACCOL.

Taxum 06paszom, 1o, uto ¢i0kHO B OO, IIPpOCTOo B IPOLELYPHOM [IPOrPAMMUPOBAHUH,
a TO, YTO CJIOKHO B TIPOIIEYPHOM MporpammupoBanuu, npocto B OO!

B 10001t cI0KHOMN cucTeMe BOBHUKAIOT CUTYAIINHI, KOT/Ia BMECTO HOBBIX (DYHKITHIT
B cucTeMy TpeOyeTCst BKIIOYNTD HOBBIE THITBI IAHHBIX. [[JIsT TAKMX CHTYaI[il 0OBEKTHI
1 06BEKTHO-OPUEHTHPOBAHHOE TIPOTPAMMUPOBAHIE OCOOEHHO YMECTHBI. Bripodem,
GpiBaeT 1 06paTHOE — BMECTO HOBBIX THIIOB JIAHHBIX TPeOyeTcs: 100aBUTh HOBBIE
dbynkmm. Torga smyyriie MOAXOAUT TPOIETYPHBIH KO U CTPYKTYPBI IAHHBIX.

OnbITHBIE TTPOTPAMMHUCTBI XOPOIIIO 3HAIOT: MPE/ICTABIEHUE O TOM, UTO BCE JJAHHBIE
TOJIKHBI TTPE/ICTABISATHCS B BUIE 00BEKTOB — Mug. VIHOTIA TPEATOUTUTETHHBI TTPO-
CTbIE CTPYKTYPBI TAHHBIX U TIPOIIEAYPBI, PAGOTAIOIINE C HUMHU.
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3akoH [leMeTpbl

XO0po1IIo N3BECTHOE IBPUCTUIECKOE TIPABILIO, HA3BIBAEMOE 3aK0oHOM /lemempoi!, riacur,
YTO MOJYJTb HE JIOJKEH 3HATH BHYTPEHHEE YCTPOICTBO TeX 0GHEKTOB, C KOTOPBIMU OH
paboraet. Kak Mbl BUIeJI B TIPEABIAYIIEM pasjiesie, 00beKThI CKPBIBAIOT CBOY IAHHbBIE
1 TPEIOCTABIISIIOT ONePaIiK /I pabOThl ¢ HUMK. DTO O3HAYAET, YTO 0OBEKT He JI0JI-
JKEH PacKpbIBATh CBOIO BHYTPEHHIOIO CTPYKTYPY Yepe3 METO/IbI IOCTYIIA, TOTOMY YTO
BHYTPEHHIOIO CTPYKTYPY CJIEYET CKPBIBATb.

B 6otee TouHOit hopmynupoBKe 3akoH JleMeTpbl rracut, uto Metop f kiaacca C I0JKeH
OTPAaHMYNBATLCS BBI30BOM METO/IOB CIIEAYIONNX OOBEKTOB:

Q G

O 00beKTbI, co3HaHHbIe f;

O 00beKThI, epeanHble [ B KauecTBe apryMeHTa;

QO 00beKTDI, XpaHAIuecs B epeMeHHol ak3emiLisipa C.

Merton ne dongcen BBI3BIBATH METO/bI OOBEKTOB, BO3BPAIIAEMBIX JIIOOBIMY 13 Pa3-
petieHHbIX GyHKIUN. [IpyrumMu cioBamMy, pasroBapuBaTh MOXKHO C JIPYy3bsIMHU, HO He
C Yy’KaKaMU.

Cirieyromuii Koji Hapy1aeT 3akoH /[emMeTpsl (cpejiyt MpoYero), MOTOMY YTO OH BbI3bI-
BaeT yHKIMIO getScratchDir() s Bo3BparaeMoro 3HaueHus getOptions(), a 3aTem
BbI3bIBaeT getAbsolutePath() musa BosBpamaemoro snayenus getScratchDir ().
final String outputDir = ctxt.getOptions().getScratchDir().getAbsolutePath();

KpyweHue noe3aa

[Togo6Has cTPYKTypa KOJa 4acTO Has3bIBAETCS <«KPYIIEHUEM I0€3/a», IIOTOMY 4TO
1IEIMIOYKY BBI30BOB HATIOMWHAIOT CIleTJIEHHbIe BArOHbI 110€3/1a. Takue KOHCTPYKIUU
CUUTAIOTCS TIPOSIBICHUEM HEOPEKHOTO CTHJIST IPOTPAMMHUPOBAHUS 1 UX CJELYET U3-
6eratb [G36]. O6GBIUHO LENOYKY JIyYllle Pa3aeJuTh B CIeAYIONEM BUIE:

Options opts = ctxt.getOptions();

File scratchDir = opts.getScratchDir();

final String outputDir = scratchDir.getAbsolutePath();

Hapymator s atu 1Ba hparmenTa 3aKoH s

Hemetprer? HecomHeHHO, BMETIAIOMIN
MOZYJIb 3HAET, YTO 0OBEKT KOHTEKCTA CtXt
COJIEP’KUT 3HAUEHUSI TAPAMETPOB, B YUCJIO
KOTOPBIX BXOJUT W BPEMEHHBIN KaTaJoT,
obJazaionuii abCOMOTHBIM IyTeM. ITO
JIOBOJIBHO GOJIbIION 00beM nH(pOpMALIK

! http://en.wikipedia.org/wiki/Law_of Demeter
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N1t otHOM (pyHKIMK. Bpi3biBatoniasg QyHKIUS [0JKHA 3HATh, KaK MepeMenaThCs
MEJK/y MHOKECTBOM PasHbIX 00bEKTOB.

Hapymraet mm aToT KO/ 3aK0H /lemeTpbl ni Het? Bee 3aBUCHUT OT TOTO, 4YeM SBISIOTCS
ctxt, Options u ScratchDir — oObeKkTaMu WM CTPYKTypaMK AaHHbIX. Ecin 910 00b-
€KTbI, TO UX BHYTPEHHSISI CTPYKTYPa J0JKHA CKPBIBATHCS, TI03TOMY HEOOXOIAUMOCTD
nHbopManuu 06 UX CTPOECHWUN SBJSETCS SIBHBIM HapyIIeHUEM 3akoHa JleMeTphl.
C apyroii cropowsl, ecau ctxt, Options u ScratchDir npeacraBasior coboii 0ObIUHbIE
CTPYKTYPbI TaHHDBIX, HE o6ﬂaz[afomne ImosejgeHnmneM, TO OHMU €eCTECTBEHHBIM 06pa30M
PacKpbIBAIOT CBOIO BHYTPEHHIOIO CTPYKTYPY, a 3aKOH /[eMeTpbl Ha HUX He pacipo-
CTpaHsAeTCA.

[TpumeHenne GYHKIUI JocTyna 3aTpyAHsieT cutyanuto. Ecau Obl Ko ObLT 3alicaH
caeLyIonmM 06pasoM, BEPOSITHO, Y HAC He BO3HUKAIO OBl BOIIPOCOB 110 TOBOAY HapY-
meHnst 3akoHa /leMeTpsr:

final String outputDir = ctxt.options.scratchDir.absolutePath;

Curyanust cymecTBeHHO YIIPOCTUIACH Obl, €CJI OBl CTPYKTYPbI JAHHBIX MIPOCTO CO-
JIeprKajIi OTKPBITHIE TepeMeHHble 6e3 (hyHKIH, a 00BEKThI — IPHBATHBIE TIEPEMEHHbIE
¢ OTKpBITBIMU (yHKIMAMUA. OTHAKO HEKOTOPbIE CYIIeCTBYIONNE UHGPACTPYKTYPbI
u cTaHzapThl (HarpuMep, Beans) TpeOyoT, 4T00bI 1ake TPOCThIE CTPYKTYPBI TaHHBIX
HMeJIM METOJIbI YTEHUS U 3AITUCH.

M6puabl

Best ata Hepasbeprixa WHOT/IA TIPUBONT K TMOABIECHUIO THOPUIHBIX CTPYKTYP — HAro-
JIOBUHY 0OBEKTOB, HATIOJIOBUHY CTPYKTYP JaHHBIX. [MOPHUIIBI COIEP:KAT KaK (DYHKIIN
JI71ST BBITIOJTHEHUST BAKHBIX OTIepaIlnii, Tak U OTKPBITbIE TIepeMeHHbIe MU OTKPbIThIE
METO/Ibl UTEHUs1/3aI1CH, KOTOPbIE BO BCEX OTHOIIEHUSIX JIeJIaloT TPUBATHbIE TlepeMeH-
HbIE OTKPBITBIMU. /[pyruM BHETTHUM (DYHKITUSM TPeIJIaraeTcs NCIO0JIb30BaTh ATH Tie-
peMeHHbIEe TaK, KaK B IIPOIEYPHBIX IPOTPAMMAX HCIIOIb3YIOTCS CTPYKTYPBI JAHHBIX .

[Tomo6HbIe THOPUABI YCAOKHSIIOT KaK 06ABIEHNE HOBBIX (DYHKIIMH, TAK U HOBBIX
cTpyKTyp nanHbix. OHM 00bEINHSIOT Bee Xy/aiiee u3 obenx Kateropuii. He ucmosb-
syiire rubpuabl. OHU ABJISIOTCS MPUSHAKOM CYMOYPHOTO TIPOEKTUPOBAHYSI, aBTOPbI
KOTOPOTO He yBepeHbl (MK ellfe XyiKe, He 3HAIOT), YTO OHU COOUPAIOTCS 3aIMUTIATE:
(OYHKIIUHU WU TUITBL.

CKpbiTHE CTPYKTYPbI

A ecm ctxt, options u scratchDir mpeacTaBisoT 060l 0OBEKTHI ¢ peasIbHBIM [TOBe-
nennieM? I1ocKoIbKY 0GBEKTHI JOJKHBI CKPBIBATh CBOIO BHYTPEHHIOIO CTPYKTYPY, MBI
HE CMOJKeM IepeMelaThest Mex Iy Humu., Kak ske B 9TOM cirydae y3HaTh abGCOTOTHBII
MyTh BPEMEHHOTO KaTajora?

! MlHora 910 HasbiBaeTcs «(PyHKIMOHATBbHON 3aBucThio>» (Feature Envy) — us [Refactoring].
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ctxt.getAbsolutePathOfScratchDirectoryOption();

NI
ctx.getScratchDirectoryOption().getAbsolutePath()

[TepBblit BapHaHT MpUBEAET K pazpactaHnio Habopa MeTooB obbekTa ctxt. Bropoit
BapuaHT mpejamnosnaraer, yTo getScratchDirectoryOption() Bo3Bpamaer CTpyKTypy
JIaHHDbIX, a HE O6"beKT. Hu O/IVH 3 BAPMAHTOB HE BbI3bIBAECT OHTY3Ha3Ma.

Ecom ctxt siBaisiercst 0GbEKTOM, TO MbI IOJKHBI IIPUKA3aTh €My BbIIIOJHUTH HEKYIO OI1e-
paiuio, a He 3arpaiiuBaTh y Hero nH(GOpPMaIMIo O ero BHyTPEHHEM yCTPOHCTBe. 3a-
yeM HaM MOHAA00UIICsT aGCOJTIOTHBII 1Ty Th K BpeMEHHOMY Katajiory? Uto Mbl cobupa-
eMCsI ¢ HUM JiesiaTh? PaccMoTpuM ciemyiomuii pparMeHT Toro ke MoyJist (pacioso-
JKeHHBIN Ha MHOTO CTPOK HITKE):

String outFile = outputDir + "/" + className.replace('.", '/') + ".class";
FileQutputStream fout = new FileOutputStream(outFile);

BufferedOutputStream bos = new BufferedOutputStream(fout);

Cwmernenne pazubix yposHeii getanuzannu [ G34][ G6 | BRITISANT HEMHOTO TTyTaloIIe.
Touku, Kochle Y4epThl, pacipenus (Haiiiaos 1 00bEKTHI File He JOKHBI TaK OeCIedHo
HepeMEeNMBaThCs MEKILY co00it 1 ¢ okpysKaomuM kogoM. Ho eciu He obpamiarh Ha
9TO BHUMAHWUS, MbI BUIUM, 4YTO aOCOJIIOTHBIIN IIyTh BPEMEHHOTO KAaTaJIora OIPeAeIsLICs
JUIST CO3/IAaHUST BpDEMEHHOTO (haiijia ¢ 3a/JaHHbIM UMEHEM.

Tax mouemy Obl He TIPUKa3aTh 0OBEKTY CtXt BBIOJHUTH 3TY OMEPAIIUHIO?
BufferedOutputStream bos = ctxt.createScratchFileStream(classFileName);

Boirssiiut Briosise pasymuo! Takoe pelieHue mo3BoJisieT 00beKTy Ctxt CKPBITH CBOE
BHYTpPEHHee CTpOoeHue, a TeKyel (PyHKIINT He TPUXOIUTCS HapymaTh 3akoH /leme-
TPBI, IEPEMENIAsACh MEKLY OOBEKTaMM, O KOTOPHIX el 3HATH HE TT0J0KEHO.

061beKTbl Nnepeaayumn AaHHbIX

KBuHTACCEHIIMEH CTPYKTYPBI IAHHBIX SIBJISIETCS] KJTACC € OTKPBITBIME [IEPEMEHHBIMU
u 6e3 pyHKiwit. VTHOT/Ia TaKue CTPYKTYPbI HA3BIBAIOTCS 006eKMAaMu nepedauil 0anibsix,
i DTO (Data Transfer Object). Crpyxrypsl DTO upesBbIuaiito 1oJ1e3Hbl, 0COOeH-
HO 11pu pabote ¢ 6azamu JaHHBIX, pazbope cooOIeHuiT 13 COKeTOB 1 T. /. C HUX Y4acTo
HaunHaeTcst cepust (pas mpeobpasoBaHNst HUBKOYPOBHEBBIX JIAHHBIX, TOJYUYECHHbIX U3
6a3bl, B 00BEKTHI KOJIA IPUIOKEHIS.

Heckosbko 6osbiiiee paciipocTpanenue mosydiia (hopma bean-KoMIIOHEHTOB, Tpej-
cTaBjieHHas B iucTuHre 6.7. Bean-KoMIIOHEHTbI COCTOAT U3 IPUBATHBIX I€PEMEHHDIX,
onepaluu ¢ KOTOPbIMU OCYIECTBJISIOTCS IIPU IIOMOIIN METO/I0B YTEHUSI/3alIUCH.
IMomobHast opMa TICEeBAOUHKATICYISIIUN TOAHUMAET HACTPOEHIE HEKOTOPBIM OJT10-
crutesistm yuctorsl OO, HO 06BIYHO HE UMEET PYTUX MTPEUMYIIECTB.

JInctmHr 6.7. address.java

public class Address {
private String street;
private String streetExtra;
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private String city;
private String state;
private String zip;

public Address(String street, String streetExtra,
String city, String state, String zip) {
this.street = street;
this.streetExtra = streetExtra;
this.city = city;
this.state = state;
this.zip = zip;
}

public String getStreet() {
return street;

}

public String getStreetExtra() {
return streetExtra;

}

public String getCity() {
return city;

}

public String getState() {
return state;

}

public String getZip() {
return zip;

}
}

AKTUMBHBbIE 3anucum

Axrusabie 3ammcu (Active Records) cocrasistior ocobyio pasnosuarocts DTO. Ouu
TOKE TPEACTABJISIOT CO00i CTPYKTYPbI IAHHBIX ¢ OTKPBITBIME TIepeMeHHbIMU (UM T1e-
peMeHHbBIMU ¢ bean-zocTynoM), Ho 00bIYHO B HUX IIPUCYTCTBYIOT HABUIaIlHOHHBIE Me-
TOZIBI — TaKWe, Kak save mwin find. AKTUBHBIE 3aIIHCH Yallle BCETO SIBJISTIOTCS Pe3YJIbTa-
TaMU IIPSMOTO I1peobpasoBanus Tab/um 6a3 JaHHBIX WIN APYTUX HCTOYHUKOB JAHHBIX.

K cosxasenuio, pa3paboTYMKK 4acTO IBITAIOTCS HHTEPIIPETUPOBATH TAKKE CTPYKTYPbhI
JAHHBIX, KaK 00BEKTHI, U BKJIIOUAOT B HUX METO/bI, PEAJIU3YIOlIe OU3HEC-TOTHKY.
OpHakxo TakoM MOAXO0/ HesKeIaTeNIeH, TAK KaK OH co31aeT TnOpu MexKY CTPYKTYPOi
JIAHHBIX 1 0OBEKTOM.

Koneuno, mpo6eMa peraercst HHave: aKTUBHDIE 3aMTUCH WHTEPTIPETHPYIOTCS KaK
CTPYKTYPBI JAHHBIX, 2 B IPOTPAMME CO3/AI0TCS OT/eAbHbIE 00BEKTHI, KOTOPBIE CO-
mepsKaT OM3HEC-TOTHKY U CKPBIBAIOT CBOM BHYTPEHHIE TaHHbIe (KOTOPBHIE, BO3MOKHO,
MPEJICTABJISIOT COO0H OOBIYHBIEC IK3EMIIISIPBI KJIACCA AKTUBHOMN 3aITHCH ).
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3aK/iloueHue

OOGDBEKTHI TTPEIOCTABIISIOT TMOBEIEHYE 1 CKPBIBAIOT JTAHIBIE. DTO MTO3BOJISIET IPOTPAM-
MUCTY JIETKO I00aBJISITh HOBBIE BUIIbI 0OHEKTOB, He M3MEHSISI CYMIECTBYIOIIETO MOBEIE-
aust. C pyToii CTOPOHBI, 0GBEKTHI YCIOKHSIOT 0OABICHNE HOBOTO MOBEJICHUS K CY-
mecTByonnM 06bekTaM. CTPYKTYPBI TaHHLIX TPEIOCTABISIOT JaHHbIe, HO He 00J1a-
JAIOT CKOJIBKO-HUOYIb 3HAYUTEIBHBIM 1oBeieHreM. OHU YIPOIIAIOT T06aBJIeHIE HO-
BOTO MTOBEJICHUSI B CYIECTBYIOIIHE CTPYKTYPBI IAHHBIX, HO 3aTPY/IHSIOT J00aBIEHIE
HOBBIX CTPYKTYP JIaHHBIX B CYIIeCcTBYIONNe (QyHKIUN.

Eciu B HEKOTOPOII crucTeMe Hac MPEKIE BCEIO MHTEPECYET THOKOCTh B 10OABIEHIM
HOBBIX TUIIOB JIaHHBIX, TO B 9TOW YaCTH CUCTEMBbI IIPEAIIOUTEHUE OTAAETCS OOBEKTHON
peanusaiuu. B qpyrux ciaydasx HaMm HysKHa THOKOCTb PACIIMPEHIs IIOBEIEH s, U TOT-
JIa B 3TOU YaCTU UCTIOTB3YIOTCS TUTIBI JAHHBIX U TTPOIIELyPBI. XOPOIITUM TPOTPAMMUCT
OTHOCHTCS K 9TOI 1pobieMe Ge3 IpeayOeskaeHus 1 BbIOMpaeT To PelleHne, KOTopoe
JIy4Ilie BCEeTo MOJAXOUT /IJis KOHKPEeTHOW CUTYaIlUH.

JintepaTtypa

[Refactoring]: Refactoring: Improving the Design of Existing Code, Martin Fowler
et al., Addison-Wesley, 1999.



O6paboTtka owmnbokK

Maiixn @usepc

Ha mepBbiit B31J1s1/1 T/1aBa, OCBsAIeHHAas 06paboTKe OMUGOK, B KHUTE O YHCTOM KOJIE
BBITJISIIUT HEMHOTO cTparHo. O6paboTKa ommbOK — OJIHA M3 T€X PYTUHHBIX BElle,
KOTOPBIMI HAM BCEM MIPUXOUTCS 3aHUMATRCST TPU TTporpaMMupoBanni. [Tporpamma
MOZKET MOJYUUTh AHOMAJIbHbIe BXOHbIE JAHHBIE, HA YCTPOICTBE MOTYT TIPOU30ONTH
cbou. Kopoue roBopst, BBITIOJHEHNE TIPOTPAMMbI MOKET TIOHTH [0 HEBEPHOMY Iy TH,
U €CJIV HTO CJIYYACTCs, MBI, IPOTPAMMHUCTBI, IOJKHBI TI03a00TUTHCS, UTOOBI HATIT KO/
CIEeTaT TO, 9TO eMY TTOJIOJKEHO CIENATD.

OpHaKo CBA3b 3TUX ABYX TeM — 06pabOTKM OMMOOK M YUCTOTO KOIa — OYEBUAHA.
Bo Muorux xomoBbix 6asax 06paboTka omubGOK BBIXOAMUT Ha IIePBbI IaH. I BoBce
HE X04y CKa3aTh, YTO KOJ[ HE JIEAeT HIUUETO TI0JI€3HOT0, KpoMe 06pabOTKH OITHOGOK;
s MIMEIO B BU/LY, YTO M3-3a pa3bpocanHoii II0BCIoay 00paboTKU OMIMOOK IPAKTUYECKN
HEBO3MOKHO HOHSATD, uTO ke gesaeT Ko, O6paboTka ommbOK BaskHa, HO €CJIM OHU
3aCJIOHSAIOT COGOM JIOTHKY IPOrPaMMbl — 3HAYUT, OHA PeaJM30BaHa HEBEPHO.

B a10ii riaBe npecTaB/ieHbl HEKOTOPbIE CO0OPaKEHUS U IIPUEMBI, KOTOPBIE TOMOTAI0T
[IACATh YUCTbII U HaJIEsKHBII KO, TO €CTh KO/, B KOTOPOM OLIKOKK 0OpabaThlBaIOTCsE
CTUJIBHO U 3JIETAaHTHO.
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Mcnonb3ynuTe UCKJIIoUEeHUn
BMeCTO KOAOB OlMn60K

B JAJIEKOM IIPOIIJIOM MHOTHE A3BbIKU ITPOTPAaMMHPOBaHUA HE TTO/ICPKUBAJIN MEXaHN 3~
Ma 06pabOTKH UCKIIOUEHUTT. B TaknX s3bIKaxX BO3MOKHOCTH 00PaBGOTKH ¥ TTOJYYEHUS
urdopmal 06 omubKax ObLIN OrpaHuYeHbL. [Iporpammva Jubo yeTaHaBIuBaIa (Jar
omubKH, 16O BO3BpAIIaia KO/, KOTOPHIN MTPOBEPSJICS BhI3bIBaIoMIel croponoil. O6a
c1rocoba MpoIEMOHCTPUPOBAHBI B jiucTuHre 7.1.

Jinctuur 7.1. DeviceController.java
public class DeviceController {

public void sendShutDown() {
DeviceHandle handle = getHandle(DEV1);
// TpoBEpUTHL COCTOAHWE YCTPOWCTBA
if (handle != DeviceHandle.INVALID) {
// COXpaHuTb COCTOAHME YCTPOMCTBA B MONE 3anucu
retrieveDeviceRecord(handle);
// Ecnu yCTpOACTBO He NPUOCTAHOBMIEHO, OTK/INYUTL €ro
if (record.getStatus() != DEVICE_SUSPENDED) {
pauseDevice(handle);
clearDeviceWorkQueue(handle);
closeDevice(handle);
} else {
logger.Tog("Device suspended. Unable to shut down");

}
} else {

Togger.Tog("Invalid handle for: " + DEV1.toString());
}

}

Y 06oux perenit mMeeTcst 00T HEOCTATOK: OHI 3arPOMOSKIAIOT KO HA CTOPOHE
BBI30Ba. BBI3bIBAIONIAst CTOPOHA JOJIKHA TPOBEPATH OMUOKU HEMEJIEHHO MOCJIE Bbl-
30Ba. K coxasennio, 06 aToM Jierko 3a0biTh. 110 910l pudmHe Mpu 0OHAPYKEHUN
OIMUOKH JIydIie MHUIIMUPOBATE nckIiodenue. Koz BbI3oBa ctaHoBUTCS Hoiee MOHST-
HBIM, & €T0 JIOTHKA He CKPBIBAETCSI 32 KOJOM 00paboTKM OIHOOK.

B ymucrunre 7.2 npeicraBiieH TOT e KOJI ¢ BblZIaueil MCKIIOUeHHI B METO/[aX, CIIOCO0-
HBIX 0OHAPYKUBATh OIINOKH.

O6paTuTe BHUMaHE, HACKOJIBKO YUIIE CTa KOJI. [Ipudem sieio axke He B aCTETHKE.
KauecTBo KO/Ia BO3POCIO, TOTOMY UTO JIBA ACTIEKTA, KOTOPBIE TPEXIE OBLIN TECHO
TMEPETJIETEHBI — AJITOPUTM OTKJIIOYEHHSI YCTPOICTBA U 06paboTKa OIMMO0K, — TETeph
M30JIUPOBAHBI JIPYT OT Jpyra. Bbl MoXKeTe pacCMOTPETh UX TI0 OTIETBHOCTH U Pa3o-
GpaThCs B KJKIOM M3 HIX HE3ABUCHMO.



HauHuTe ¢ HanmcaHus koMaHabl try-catch-finally 133

Jinctunr 7.2. DeviceController.java (¢ ucknioveHvsmm)
public class DeviceController {

public void sendShutDown() {
try {
tryToShutDown() ;
} catch (DeviceShutDownError e) {
logger.Tlog(e);
1
}

private void tryToShutDown() throws DeviceShutDownError {
DeviceHandle handle = getHandle(DEV1);
DeviceRecord record = retrieveDeviceRecord(handle):

pauseDevice(handle);
clearDeviceWorkQueue(handle) ;
closeDevice(handle);

}

private DeviceHandle getHandle(DeviceID id) {

throw new DeviceShutDownError("Invalid handle for: " + id.toString());

HauyHuTe C HanncaHus KOMaHAbl
try-catch-finally

VY UCKII0YeHHiT €CTh OJJHA HHTEPECHAs OCOOEHHOCTD: OHU ONPEAEISIOT 00/1aCTh BUIN-
MOCTH B Baiieli mporpamme. Pazmeriast Ko B ceKIuu try KoMauabl try-catch-finally,
BbI YTBEPsKAAETe, YTO BBIIOJIHEHIE [IPOrPaMMbl MOKET IIPpepBaThCs B JI000il TOUKe,
a3aTeM IPOJIOJIKUTHCS B CEKIUU catch.

bBJioku try B KaKOM-TO OTHOIIEHWH HarloMuHaloT Tpan3akitnu. Cexkius catch gomkHa
OCTaBUTh IIPOrPAMMY B II€JIOCTHOM COCTOSIHUM, UTO Obl U IIPOU3OIILIO B CEKIUH try.
[To aToli MprYMHe HanMcaHue Kojia, KOTOPbIH MOKeT MHUITMUPOBATH UCKJIIOUEHNS, pe-
KOMEHJIyeTCsT HAUMHATD ¢ KOHCTPYKIMH try-catch-finally. To momoskeT Bam oripejie-
JIUTh, YETO J0JKEH OKUAATH II0JIb30BaTeb KO/a, 4TO Obl HU IIPOM3O0IILIO B Koje try.

Tomyctum, TpedyeTcst Halucath KO/, KOTOPBI OTKpbIBaeT (ailJl U YuTaeT U3 Hero
CEpPUATN30BaHHBIE OOBEKTHL.
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HauHeM ¢ MOy IBHOTO TeCTa, KOTOPBII IPOBEPSIET, UTO TP HEyAauHOM 00OpallleHuu
K (paiiy GyJeT BbIIaHO UCKIIIOYEHHUE:
@Test(expected = StorageException.class)

public void retrieveSectionShouldThrowOnInvalidFileName() {
sectionStore.retrieveSection("invalid - file"):

}
Jliist TecTa HEOGXOIMMO CO3/IATh CJIEAYIONLYO TIPOTPAMMHYIO 3arJIYIIIKY:

public List<RecordedGrip> retrieveSection(String sectionName) {
// TlyCTO, noKa He NOABATCA peanbHas peannsauus
return new ArraylList<RecordedGrip>();

}

Tect 3aBepiiaercs Heyadell, TOTOMY UTO KOJ HE MHUITUUPYET UCKJI0YeHUs. 3aTeM
MbI U3MEHSIEM CBOIO Peaji3alliio TaK, YToObI OHA MOIbITAIACh 00PATUTLCS K HeCylle-
ctBytoniemy daitry. [Ipm monbITke BBITTOJTHEHNST TTPOUCXOIUT UCKIIOYEHHE:

public List<RecordedGrip> retrieveSection(String sectionName) {

try {

FileInputStream stream = new FilelnputStream(sectionName)
} catch (Exception e) {

throw new StorageException("retrieval error", e);

}

return new Arraylist<RecordedGrip>();
1
Temneps TeCT MPOXOIUT YCHEIITHO, TOTOMY YTO MBI TIepeXBaTUIN UCKIoueHne. Ha atoit
CTaZiii MOKHO 11epepaboTarh Ko, THIl IlepexBaThIBAEMOr0 UCKIIOUEHMsI CY/KAETCsI
J10 TUIIA, PeAJIbHO NHUIUUPYEMOT0 KOHCTPYKTOPOM FilelnputStream, To ects FileNot-
FoundException:
public List<RecordedGrip> retrieveSection(String sectionName) {

try {
FileInputStream stream = new FilelnputStream(sectionName);
stream.close();

} catch (FileNotFoundException e) {
throw new StorageException("retrieval error", e);

}

return new ArraylList<RecordedGrip>();
Onpegenus 06/1aCTh BUAUMOCTHU IIPU IIOMOIIU CTPYKTYPBI try-catch, MbI MOKeM 1C-
[10J1b30BaTh MeTo10J10r1i0 TDD /151 IOCTPOEHUS OCTAIbHON HeOOXOAUMOI JIOTUKH.
ITa JIOTUKA pa3MelaeTcs Mexy co3fanueM FilelnputStream u 3akpbiTHeM, a B ee KoJie
MOZKHO CUMTATh, YTO BCE OIEPAIIUU OBLIU BBITIOJHEHB! 0€3 OMMOOK.

IMorpoGyiiTe HaIICATh TECTHI, TPUHYAUTEILHO HHUIIHUPYIOIINAE UCKIIOUEHNS, 8 3aTEM
BKJIIOUHUTE B 06pabOTYMK MOBeIeHne, 0GeCTIeunBaIoliee MPOX0KIEHIE TECTOB. ITO 3a-
CTaBWT BAC TOCTPOUTH TPAHIAKIIMOHHYIO 0OJIACTh BUANMOCTH OJIOKA try 1 TOMOKET
COXPAHUTD €€ TPAH3AKI[MOHHYIO IPUPOLY.
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Ncnonb3yiiTe HenpoBepsieMble UCKJTIOUEHUSA

BpewMmst criopoB mpotLio. Java-mporpaMMUCThI ToAaMu OOCYKAAMN TPEUMYIIECTBA
U HeZIOCTAaTKH TpoBepsieMbix nckouennii (checked exceptions). Kora nposepsiembie
WCKJTIOUEHHUsI TIOSIBUJINCH B TIEPBOI BEpCUN Java, BCEM Ka3aJoCh, YTO 9TO OTJINTHAS
nzest. B curHatype Kaskaoro MeTojia J0JIKHbI ObITh [IEPEYNCICHBI BCE HCKIIIOUYEHUS,
KOTOPbIE MOTYT TIepe/laBaThCsT BbI3biBaloleil ctopoHe. MaKTUUYeCKN UCKIIOUEHUST
CTAaHOBWJIMCDH YaCcThIO THUTIA MeTO/a. Ecim curHaTypa He COOTBETCTBOBAJIA TOMY, UTO
ITPOMCXO/IUT B KOJIE, TO TIPOrPaAMMa IIPOCTO He KOMITHJIUPOBAJIACH.

B TO BpeMst MbI ¢ 9HTY31Ma3MOM OTHOCHUJIMCH K ITPOBEPSIEMBIM UCKJIIOYEHUSIM; B CAMOM
mene, OHM GLIBAIOT ToJIe3HbIMI. Ho ceffaac cTamo siCHO, 4TO OHHU He SBISIOTCS He0OX0-
JMMBIMU 7151 CO3/IAaHUS HAJIesKHBIX 1TporpaMM. B C# HeT IpoBepseMbIX UCKJIIOUeHU,
U HECMOTPST Ha Bee 00JIecTHbIE TOBITKY, B C++ OHU Tak U He MOSIBUIINCH. VX TakKe
ret B Python 1 Ruby. Tem e Menee Ha Bcex 9THX sI3bIKAX MOJKHO MTHCATH HAIEKHDBIE
porpamMmbl. A pa3 Tak, HaM NPUXOJUTCS PelIaTh, OIPABABIBAIOT JIX TIPOBEPSiEMbIE
HUCKJIIOYCHUS TY IIeHY, KOTOPYIO 3a HUX IPUXOAUTCS ILIATUTD.

Kakyio nieny, cripocure Bol? Ilena nposepsemMbix UCKIIOYEHUIT — HapyllleHUe [TPUH-
1UATIAa OTKPBITOCTH/3aKpbITocTH [Martin]. Ecsin BbI nHUIIMMpYeETe TTPOBEPSEMOE HC-
KJIIOYeHMe U3 MeTo/la CBOero Ko/a, a catch HaXouTcs TpeMsl yPOBHAMMU BbIIIIE, TO 9TO
HCKJIIOYEHHUE JIOJIKHO OBITh 0OBABIEHO B CUTHATYPAX BCEX METOAOB MEK/IY BallUM
MeTozioM u catch. CiefoBaTelbHO, I3MEHEHHE HAa HU3KOM YPOBHE IIPOTPAMMHOTO
[POJIYKTA TIPUBOAUT K U3MEHEHUSIM CUTHATYD HA MHOTHX 00Jiee BBICOKUX YPOBHSIX.
V3meHeHHbIe MOLYJ I TPUXOIUTCSI CTPOUTDH U Pa3BepTHIBATH 3aHOBO, IIPUTOM YTO
B [TPOTPaMMe He U3MEHUIOCh HUYETO, YTO OBLIO OB CYMIECTBEHHO JIJIST HUIX.

[IpencraBbre MEPapXUIo BBI30BOB OOJIBIION cucTeMbl. DYHKIMKM BEPXHETO YPOBHSI
BBI3BIBAIOT (DYHKI[NU HUIKEJIEXKAIIEr0 YPOBHS, KOTOPbIE, B CBOIO OYePE/ib, BHI3bIBAIOT
(byHKIIMM HU3KUX yPOBHEH U T. . Temeppb 0MyCcTUM, UTO O/HA U3 HU3KOYPOBHEBBIX
DYHKIMIT MI3MEHMIACh TaKUM 00pa30M, 4TO OHa J0JIKHA MHUIIMIPOBATH NCKIIIOYEHHE.
Ecau aTo nckimouenne sIBIsIeTCS MPOBEPSIEMBIM, TO B CUTHATYPY (DYHKIIUM JTOJIKHA
ObITh HoGaBaeHa ceknusa throws. Ho Torma kaxzpas GbyHKINMA, BhI3bIBAIOLIAs HALLY
U3MEHEHHYI0 (DYHKIINIO, TOXKe JOJKHA OBITh U3MEHEHA C TIePEXBaTOM HOBOTO HC-
KJTIOUEHUs WM TTPUCOeINHEHNEM COOTBETCTBYIONIEN ceKIu throws K ee CUTHATYype.
W tak 10 6GeckoHedHOCTH. B nTore Mbl nMeeM Kackaji MI3MEHEHWH, IPOOUBAIOINXCS
C HIDKHUX YPOBHEH TTPOrpaMMHOTO MTPo/IyKTa Ha BepxHue yposau! [Ipn aTom Hapy-
IAeTCs] MHKATICYJISAIMS, TIOTOMY UTO BCe (DYHKIIMY HA ITyTH MHUIUUPOBAHUS JIOJKHBI
pacroJiaraTh mopoOHoit nHbopMaluein 06 3TOM HU3KOYPOBHEBOM MCKJIFOUCHUHN, YIU-
TBIBAs, YTO [JIABHOM LIEJIbIO MCKIIOUEHNUH SIBJISIETCS BO3MOKHOCTh 00PabOTKM OIIO0K
«Ha PACCTOSTHUM >, TAKOE HAPyTIeHNe WHKATICYJIAIIUY TTPOBEPSIEMBIMUA UCKIIOUCHUSIMU
BBITJISIIUT OCOOEHHO MOCTBIIHO.

[TpoBepsieMbie UCKIIOUEHUST MHOTAA MOTYT TIPUTOAUTHLCS [P HAUCAHUT 0C0060
BAKHBIX OMOIMOTER: TPOTPAMMHUCT 00s13aH TepexBaTuTh nX. Ho B obimem caydae
pa3pabOTKU MPUIOKEHUH TPOOIEMBI, CO3/[AaBAEMBIE 3aBUCHMOCTSIMH, TIEPEBEITHBAIOT
MIPEMYIIEeCTBA.
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NepepaBaiTe KOHTEKCT C UCKJTHOUEHUSAMU

Kaxxmoe nckiouenne, THUIIMAPYeMoe B IPOTPaMMe, T0JIKHO COIEPKATh IOCTATOUHO
KOHTEKCTHON HHMDOPMAIIUH IS OMIPEIETEHUS HICTOYHUKA M MECTOHAXOKIIECHUST OTTHO-
ku. B Java us 006010 UCKIIOYEHUsT MOKHO TOJYYUTD JIAHHbIE TPACCUPOBKH CTEKA;
O/IHAKO I10 TPACCUPOBKE HEBO3MOXKHO Y3HATb, C KAKOH 11eJIbI0 BbIIIOJIHSIIACH Ollepaliys,
3aBepHIMBIIAsC Heyaue.

CospmaBaiite cogepskaresbHbie cooOIIeHnst 06 OIMOKax U lepejaBaiiTe UX cO CBOUMU
UCKJIIOYeHUAMU. BrioyaiiTe B HUX cBefleHUs 0 cOOIHOI onepaluu u tuiie cOos.
Ecnv B ipustoskeHnn BeJeTCs JKypHAJI, Tepeiaiite MHMOOPMAIIAIO, TOCTATOYHYIO st
perucrpanum OmuOKY U3 cekiuu catch,

OnpeaensiitTe K/1acCbl UCKJIFOUEHUMN
B KOHTEKCTe noTpebHocren
Bbi3bIiBalOLWEN CTOPOHbDI

Cy1mecTByeT MHOTO €CTOc0O0B Kiraccudurarim ommbok. Hamprmep, omubKn MOKHO
KJ1accuUIIMPOBATh 110 UCTOYHUKY, TO €CTh M0 KOMIIOHEHTY, B KOTOPOM OHHU TIPOMU-
3omurn. Takke BO3MOKHA KIACCUDUKAIINS TT0 TUITY: cOOM YCTPOICTB, ceTeBbe cHOM,
OIMIUOKY TIPOTPAMMUPOBAHUS U T. JI. OIHAKO TIPY ONPEICJICHIN KJIACCOB UCKITIOYCHUI
B IPUJIOKEHUSIX TyMaTh HEOOXOMMO TIPEKIE BCETO O TOM, KAk OHuU Oyoym nepexea-
Movl8amvCsl.

Paccmorpum npumep HeyauyHo# Kiaaccudukaum uckiaodennii. /lasee mpuBoantes
KOHCTPYKIus try-catch-finally mist croporteit 6ubnuoreunoii pyurmun. OHa yuu-
TBIBAET BCE UCKIIOUEHUST, KOTOPBIE MOTYT OBITH MHUIHMPOBAHBI TPH BBI30BAX:
ACMEPort port = new ACMEPort(12);

try {
port.open();
} catch (DeviceResponseException e) {
reportPortError(e);
logger.log("Device response exception", e);
} catch (ATM1212UnTockedException e) {
reportPortError(e);
logger.Tog("Unlock exception", e);
} catch (GMXError e) {
reportPortError(e):
logger.log("Device response exception");
} finally {

=

KoHCTpyKIUST COMEPKUT MHOKECTBO TIOBTOPEHU, U ATO HEYAUBUTENbHO. B 60J1b-
[IMHCTBE CUTYAIUH Tpr 00pabOTKe UCKIIOUYEHHUI BBITTOTHSIIOTCS OTHOCUTEbHO CTaH-
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JapTHbIE JAEHCTBYS, He 3aBUCSIIIE OT UX PEATbHOIN IPUYHibl. MbI I0JKHBI COXPAHUTD
omubKy 1 yOesuThCS B TOM, 4TO paboTa IPOTPaMMbI MOKET OBITh TPOJI0JIKEHA. B aTOM
cayJae, TOCKOJIBbKY BBRITOTHsIeMast paboTta octaercst 6oJee MIN MeHee TIOCTOSTHHON
HE3aBUCUMO OT UCKJIIOUEHMsI, KOJI MOKHO CYIIECTBEHHO YIPOCTUTD — JIJISI 3TOTO MBI
cosftaeM «00epTKy» Jiist BhisbiBaeMoit pyHkimn APT u obGecrieunBaeM Bo3BpallieHIe
CTAH/[APTHOTO TUTTA UCKIIOYEHUST:

LocalPort port = new LocalPort(12);

try {
port.open();

} catch (PortDeviceFailure e) {
reportError(e);
logger.log(e.getMessage(), e):

} finally {

.

Kuacc LocalPort mpeacraBiisier co60il IPOCTYI0 06EPTKY, KOTOPAs EPEXBATHIBAET
1 peobpasyer UCKIKYeHUs, MHUIUIPOBAaHHbIe KiaccoM ACMEPort:

public class LocalPort {
private ACMEPort innerPort;

public LocalPort(int portNumber) {
innerPort = new ACMEPort(portNumber);

}

public void open() {
try {
innerPort.open()

} catch (DeviceResponseException e) {
throw new PortDeviceFailure(e);
catch (ATMI212UnlockedException e) {
throw new PortDeviceFailure(e);
catch (GMXError e) {
throw new PortDeviceFailure(e);

— e

=

O6epTKu — BpOJIe TOM, KOTOPYIO Mbl OIIpeaesuau st ACMEPort, — GbIBAaIOT OUEHb I10-
Jie3HbIMU. BoJiee TOro, MHKATICY SIS BbI30BOB CTOPOHHUX AP IPUHAUIEKUT K YUCITy
cTaHmapTHHIX TpreMoB. CozmaBast 06epTKY JJIST CTOPOHHETO BBI30Ba, BBI COKpAIIAeTe
10 MUHUMYMa 3aBUCHMOCTB OT HETO B CBOEM KOjie: B OY/IyIIleM Bbl MOJKETE TIE€PEKIIIO-
YUTHCS HA APYTYIO OMOINOTERY €3 CKOTBKO-HUOYAb 3aMeTHBIX TTpobiem. ObepTku
TaK’Ke YIPOIIAI0T HMUTAIINIO CTOPOHHUX BBI30BOB B XOJI€ TECTHPOBAHMUST KOJIA.

[Tocrentee pernMyIECTBO 0GEPTOK 3aKJII0YAETCS B TOM, YTO Bbl HE OrpaHMYMBAETECH
apXUTEKTYPHBIMHE petiieHusiMu pazpadborurika API. Ber Mmoskere onpeesnnts ot API,
KOTODBII BaM y00eH. B Ipeblay1iieM ImprMepe Mbl OIIPEAEIUIIN A BeeX cO0eB IIopTa
OJIMH THUTI UCKJIIOYEHUSI, 1 KO/ OT 3TOTO CTaJl HAMHOTO YHUIIIE.
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YacTo B orpeziesieHHOoN 061acTi Kozia ObIBAET IOCTATOYHO OJIHOTO KJIACCA UCKITIOYECHHUS.
WNudopmariusg, nepeaBaemMasi ¢ UCKIOYCHIEM, TIO3BOJISICT PAa3INdaTh Pa3HbIe BUJIbI
omuboK. VIcrmomb3yiiTe pasHbie KIACCHl HCKIIOYEHIH TOJBKO B TOM CJIYYae, eCTU BB
HaMepeHbI llepeXBaThIBaTh OJIHU UCKJIIOUEHNs], pa3peliiast IIPOXOosKAeHNe IPYTUX TUIIOB.

OnpeanennTe HOpMasnbHbIW NYTb BbINOJIHEHUSA

BelimosiHeHe pekoMeHaInil 13 Tpe/Ibl-
JYIIUX Pa3/eioB 06ECeYnBAET XOPOIIee
pasjesieHre GU3HEC-JIOTMKHU 1 Koja oOpa-
6otkn omubok. OCHOBHOI KO IIpOrpaM-
MBI HAUMHAET BBITJISAIETh KaK MMPOCTON aJl-
TOPUTM, He OTSTOIIEHHBIN TOCTOPOHHUMU
BcraBkamu. OTHAKO B pe3yJsibrare Koz 06-
Hapy»KeHUs OIUGOK CMEIAEeTCs Ha TIepu-
(beputo Bameii mporpammbl. Bl co3maere
o6eptiu i BHemHux AP, uto6b1 uMeTh
BO3MOKHOCTh HHUI[UMPOBATH COOCTBEHHBIE MCK/IIOUEHNS, 1 OIIpeesieTe 00paboTUnK,
KOTOPBII HAXOMTCST HaJl OCHOBHBIM KOJIOM U MO3BOJISIET CIIPABUTHCS € JIIOOBIM TIpe-
pbiBaHueM BbluncaeHnii. OObIYHO TaKOe PelleHre OTINYHO PaboTaeT, HO B HEKOTOPBIX
CUTYaIUsIX TTpepbIBaHNe HesKelaTeIbHO.
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PaccmoTprM KOHKPETHBIH TpuMep. B carezrytotiieM, 10BOJbHO HEYKITIOKEM (hparMeHTe
CYMMUPYIOTCSI KOMaH/IMPOBOYHbBIE PACXO/Ibl HA ITUTAHUE:
try |
MealExpenses expenses = expenseReportDAQ.getMeals(employee.getID()):
m total += expenses.getTotal();
} catch(MealExpensesNotFound e) {
m_total += getMealPerDiem();

}

Eciu paGoTHUK NpeabsBUI CUET 110 3aTpaTaM Ha IIMTaHKie, TO CyMMa BKJIIOUAETCS
B 00mmuii uror. Eciiu cuer oTcyTCTBYET, TO PaOOTHUKY 32 3TOT JIEHb HAUMCJISIETCST
ompezeseHHas cyMMa. VIckimouenne 3arpoMosKaeT JIOTHKY IPOrpaMMbl. A eciu Obl
yaanmoch 06oiTHCh 6e3 06paboTKH 0c000TO cIydasi? ITO MO3BOJNIO OBl 3aMETHO
YIIPOCTUTD KOJL:

MealExpenses expenses = expenseReportDAO.getMeals(employee.getID());

m total += expenses.getTotal();

MOo3KHO JT1 yIIPOCTUTD KOJ 10 TaKo# (hopmbl? OKasbiBaeTcs, MOKHO. MbI MOKeM 13-
MeHUTDH Kaace ExpenseReportDAQ, 4ToObl OH Beera Bosspaiiai oobekT MealExpense. Ipu
OTCYTCTBUU IIPENbBICHHOIO CUeTa Bo3Bpallaercsa o0bekT MealExpense, y KOTOPOTo
B Ka4yecTBe 3aTpaT yKazaHa cTaHjapTHas CyMMa, HayucsgemMas 32 JeHb:

public class PerDiemMealExpenses implements MealExpenses {

public int getTotal() {
// BepHyTb CTaHAApTHble EXeAHeBHbe 3aTpaThl HA NUTaHNE

}
}
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Takoe pemenue npescTassieT coboii peanusario narrepua OCOBDIN CIYYAN
[Fowler]. TIporpaMmmuct cos/aeT KIace Wi HacTpauBaeT 0ObEKT TakK, YT0ObI OH 06pa-
GaTbIBaJI 0COOBIIT CiTydail 3a Hero. ITo MO3BOJIsIeT M36eKaTh 0GPaGOTKU UCKIIOUUTE -
HOTO TIOBE/ICHUSE B KIIMEHTCKOM Kojie. Bee HeobXomMoe noBeieHne NHKAICyIupyeTcst
B 06BEKTE 0COOOTO CITyUast.

He Bo3BpawianTe null

Ha moii B3rjisi, 1pu JI0ObIX 00CYKIEHUSAX 00paboTKN OMNO0K HEOOXOUMO YIIO-
MSIHYTh O HENPaBUJIbHBIX JACHCTBUAX MPOrPAMMUCTOB, IIPOBOIUPYIONIMX OMIMOKHU.
Ha nepBom MecTe B 9TOM crucke cTouT Bosppamienue null. S sugen Gecunciennoe
MHOKECTBO TIPUJIOKEHNN, B KOTOPHIX €/IBa JIM He Kask/Iask CTPOKa HaumHaJIach ¢ MPo-
Bepku null. XapakTepHblil TPUMEP:
public void registerItem(Item item) {
if (item != null) {
ItemRegistry registry = persistentStore.getItemRegistry();
if (registry !=null) {
Item existing = registry.getItem(item.getID());
if (existing.getBillingPeriod().hasRetailOwner()) {
existing.register(item);
}
1
}
}

Ecui Baia kogoBast 6asa COAEPKUT MOJOOHBIN KO, BOBMOKHO, BBl HE BUUTE B HEM
HUYEro IJI0XO0ro, HO 310 He Tak! Bosspamias null, Mbl (hakTHyecKr cosaaeM s cebst
JIMIITHIOK paboTy, a /IS BBI3BIBAKOIIEH CTOPOHBI — JHIIHKE TIPobaeMbl. CTOUT Mpo-
MyCTUTb BCETO OJIHY MPOBEPKY Null, 1 MPUJIOKEHNE «YXOIUT B IITOIIOPS.

A BBI 3aMETHUJIH, YTO BO BTOPOH CTPOKE BJIOKEHHON KoMaHbl 1f mpoBepka null oT-
cyrcTByeT? UTo 11pousoiijieT BO BpeMs BBIIIOJIHEHUS, eCJIM 3HadeHue persistentStore
okaxeTcs paBHbIM nul1? Ipousoiiaer nckmouenue NullPointerException; m60 KTo-To
MePEXBATHT €70 HA BEPXHEM YPOBHE, MO0 He mepexBatuT. B oboux ciydasax Bee Oymer
mioxo. Kak pearmposath Ha uckiodeHne NullPointerException, BodHuKkIee riie-To
B TUyOMHAX BAIIIETO TPUIOKEHUS?

Jlerko ckaszark, 4To MPOGIEMBI B TPUBEACHHOM KOJI€ BOSHUKJIM U3-3a TIPOIYIIEHHON
npoBepku null. B seficTBUTENbHOCTH TPUYIHA B APYTOM: 3TUX [TPOBEPOK CAUUKOM
miuoeo. Eciiv y Bac BO3HHMKAET JKeJlaHUe BEPHYTDH NU11 U3 METO/A, PACCMOTPUTE BO3-
MOKHOCTb BbIIQYM UCKJIIOUEHUsT U BO3BpallleHust 00beKTa «0coboro ciydas». Ecin
Balll KO BbI3biBaeT MeTo/ croponnero API, criocobmbiii BepuyTh null, cospaiite s
Hero 06epTKY B BUJE METO/IA, KOTOPBI HHUIIMUPYET UCKIOUEHHEe WM BO3BPaIlaeT
06BEKT 0cO6OTO CITyyas.

JTOBOJIBHO 4acTO 0OBEKTHI OCOOBIX CJIYUaEB JIETKO pemiatoT pobiemy. Jlomycrum, y Bac
MMEeTCST KO CIIEAYIONIEero BUIA:

List<Employee> employees = getEmployees():
if (employees != null) {
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for(Employee e : employees) {
totalPay += e.getPay();
1
1

Ceituac MeToz getEmployees MoxeT Bo3Bpamarh null, HO Tak JIM 9TO HEOOXOAUMO?
Ecsm usmennTh getEmployee Tak, 9T06BI METO BO3BPAIIAJ IIYCTON CIIMCOK, KOJ CTaHET
YUIIe:

List<Employee> employees = getEmployees();
for(Employee e : employees) {
totalPay += e.getPay():

K cuacreio, B Java cymectByet MmeToz Collections.emptylist (), KoTOpsIil BO3BpamaeT
3apaHee OIlpe/ieJIeHHbII Hen3MeHsIeMbIl CITICOK, U Mbl MOKEM BOCITOJIb30BaThCsI UM
JLUIS1 CBOUX LieJIeid:

public List<Employee> getEmployees() {
if( .. there are no employees .. )
return Collections.emptylList();
1

Taxoe perieHne CBOAUT K MUHUMYMY BEpPOSITHOCTD ntosiBaerust Nul1PointerException,
a KOJl CTAaHOBUTCA HAMHOIO YMIILE.

He nepepaBaiTe null

Bosspamars null u3 MeTo/10B 1710X0, HO TiepeiaBath null ipu BeI3oBe elie xy:xke. [To
BO3MOKHOCTH usberaiite nepemaun null B cBoeM Koze (MCKIIOUEHNE COCTAB/ISAIOT pa3Be
4TO METOABI CTOPOHHUX API, 1Ipu BbI30BE KOTOPBHIX 6€3 Hee He 0OGOUTIICH ).
Cremytomuii mpuMep MOsCHSIET, TTOYeMy He cyielyeT nepeaasathb null. Bozbmewm 1po-
CTO METO/I /LISl BBIYUCJIEHUSI METPUKH 110 JIBYM TOUKAM:

public class MetricsCalculator

public double xProjection(Point pl, Point p2) {
return (p2.x — pl.x) * 1.5;

}
.

Y70 IpOU30IiET, eciIy IIPU BbI30BE OyAeT Iepejad apryMenT null?
calculator.xProjection(null, new Point(12, 13)):

Koneuno, BosuukneT uckiaouerue NulTPointerException.

Kax ucnipaButs ero? MoHO cO3/1aTh HOBBII TUIT UCKJTIOUEHUST U MHUIIUUPOBATDH €TI0
B METOJIE:

public class MetricsCalculator

public double xProjection(Point pl, Point p2) {
if (pl == null || p2 == null) {
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throw InvalidArgumentException(
"Invalid argument for MetricsCalculator.xProjection");

return (p2.x — pl.x) * 1.5;

}
}

Craso myure? Iloskamnyii, mydrie, wem NullPointerException, HO BcrioMHUTE: 7T INn-
validArgumentException npuxoauTCcs ONpenessTh 06pa60TqI/IK. Yo poiKeH 1eaarTh
910T 00paboTuNK? BosbMeTech HPeIOKUTh XOPOILYIO UE0?

Cyi1iecTByeT Apyrast albTepHATHBA: MOKHO BOCIIOJIB30BAThCSI HAOOPOM ITPOBEPOUHBIX
JIMpeKTusB assert:
pubTic class MetricsCalculator

public double xProjection(Point pl, Point p2) {
assert pl !'= null : "pl should not be null";
assert p2 !'= null : "p2 should not be null";
return (p2.x — pl.x) * 1.5;

}
}

Hemoxo ¢ Touku 3peHus JOKYMEHTHPOBAHNUS, HO Tipobiema He periena. Ecan mpu
BbI30BE HepeiaTh null, TPOU30HeT OMnuOKa BpEMEHH BBIIOJTHEHMSL.

B 60JIbIINHCTBE S3BIKOB TIPOTPAMMUPOBAHUS HE CYIIECTBYET XOPOIIETO CI1ocoba
CIIPABUTBCS CO CIAydallHOU Nepenadeil null ¢ BBI3bIBAIOIEN CTOPOHBI. A pa3 Tak,
pasyMHO 3allpeTuTh mepegady null mo ymosdanuio. B atom ciaydae Bbl Oyere 3HaTh,
YTO MPUCYTCTBUE NUTT B CITUCKE apTYMEHTOB CBUETEJNbCTBYET O BO3HUKIIEH MPO-
6J1eme; 9T0 OyIET ClIOCOOCTBOBATH YMEHBIIEHUIO KOJIMYECTBA OIIIOOK, CAETaHHbIX 110
HEOCTOPOKHOCTH.

3aK/iloueHue

YuCThIN KO/ XOPOTIIO YUTAETCS, HO OH TAKJKE JTOJKEH OBITh HA/ICHKHBIM. DTH IeJI1 HE
KOH(IUKTYIOT APYT ¢ APYroM. YToObl HAMCaTh HAMEKHBIN U YUCTHIH KOJI, CIeTyeT
paceMarpuBath 06paboTKy ONMMOOK KaK OTAETLHYIO 32129y, PENTaeMyI0 HE3aBHCHMO OT
OCHOBHOI JIOTMKH ITPOrPaMMbl. B 3aBUCHMOCTH OT TOTO, HACKOJIBKO HaM 3TO y/1aCTCsl,
MBI CMOSKEM TTPOPabATHIBATH €€ PealTn3aInio He3aBUCHMO OT OCHOBHOW JIOTUKHU TTPO-
IPaMMBI, @ TO OKAKET CYIECTBEHHOE MOJIOKUTENBHOE BIUSHUE HA YII0OCTBO COTPO-
BOXK/ICHUS HAILIETO KOJA.

JintepaTtypa

[Martin]: Agile Software Development: Principles, Patterns, and Practices, Robert
C. Martin, Prentice Hall, 2002.



paHMLbI

Jlcetimc Ipenune

Penko korza Bech IporpaMMHBII KOJI HAIIMX CUCTEM HAXO/AMUTCS IO/, HAIITUM ITOJIHBIM
KoHTposIeM. VTHOT/Ia HaM MPUXOAUTCST OKYTIATh MAKEThl CTOPOHHUX Pa3pabOTINKOB
MJIN UCTIOJTH30BATh OTKPBITHIN KO/ B pyTHX corydasx Mbl 3aBUCUM OT JIPYTUX TPYIIIT
Haleil KoMInaHuy, TPOU3BOASIINX KOMIIOHEHTBI WU MOJICUCTEMBI JIJIsT HAIllero TTPo-
exta. V1 9TOT BHENTHWIT KO MBI IOJKHBI KAKUM-TO 00Pa3soM YeTKO WHTETPUPOBATH
CO CBOMM KOJIOM. B 3TOl ri1aBe paccMaTpuBaioTCs IIPUEMbI M METO/IbI «COXPaHEHUS
YUCTOTBI» IPAHUIL HAIIETO ITPOrPAMMHOIO KOJIa.
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Ucnonb3oBaHue CTOPOHHEro Kkoaa

Mesxy ToCTaBIIMKOM U MOJIb30BaTeseM WHTepdeiica cynecTByeT ecTeCTBeHHAS
Hanpsi>keHHOCTh. [locTaBMMKN cCTOPOHHUX TTAKETOB ¥ MH(MPACTPYKTYP CTPEMSITCS
K YHUBEPCAIBHOCTH, YTOOBI UX IPOAYKTHI pabOTaIu B pasHbIX cpefax u ObLam oOpa-
IEeHbI K Mupokoit ayantopun. C 1pyToil CTOPOHBI, TIOJb30BATEN JKEJIAI0T MOJTYyINTh
unTepdeiic, CrenuaaIusupyoInicsa Ha UX KOHKPETHBIX IIOTPEOHOCTAX. JTa HAIIPS-
SKEHHOCTD IIPUBOAMT K MOSABJIEHUIO MPOOJIeM Ha TPaHUI[AX HAIIUX CHCTEM.

[l mpuMepa Bo3bMeM Kiracc java.util.Map. Kak BumgHo 3 puc. 8.1, Map nMeeT oueHb
IMUPOKUI MHTepdeiic ¢ MHOTOUNCIEHHBIME BO3SMOKHOCTAME. KoHeuHo, MOIIb 1 rub-
KOCTh KOHTeHHepa MOJIe3HbI, HO OHU TaKsKe CO3/al0T HEKOTOpbie HeynobeTsa. Jlory-
CTUM, Hallle IPUJIOKEHKEe CTPOUT 00beKT Map U mepegaer ero ApyruM croporam. [Tpu
HTOM MbI HE XOTUM, 4TOOBI Ioaydaresn Map yaa/isin JaHHble U3 OJy4eHHOTO KOH-
teiiHepa. Ho B camoM HauaJie criicka ctout Meto clear (), u jiro0oii mojib3oBaresb Map
MOJKET CTEPETh TEKYIIEe COAEPKIMOE KOHTeliHepa. A MOKeT ObITb, Hallla aDXUTEKTY-
pa MopasyMeBaeT, YTo B KOHTEHHePe JTOJIKHBI XPAHUTHCST 00BEKTHI TOJBKO OIpejie-
JIEHHOTO THIIa, HO Map He obJalaeT HaJesKHBIMU CPEACTBAMI OrPAHUYEHIS TUIIOB CO-
XpaHsgeMbIX 00beKTOB. JI1060i1 HACTOINUUBBIN 110JIb30BATE/b CMOKET PA3MECTUTH B Map
DJIEMEHTHI JII0OOTO THTIA.

. clear() void - Map

o containsKey(Object key) boolean - Map

. containsValue(Object value) boolean - Map
. entrySet() Set - Map

. equals(Object o) boolean - Map

. get(Object key) Object - Map

o getClass() Class<? extends Object> - Object
. hashCode() int - Map

. iskmpty() boolean - Map

. keySet() Set - Map

. notify() void - Object

. notifyAl1() void - Object

. put(Object key, Object value) Object - Map
. putAll(Map t) void - Map

. remove(Object key) Object - Map

. size() int - Map

. toString() String - Object

. values() Collection - Map

. wait() void - Object

. wait(long timeout) void - Object

o wait(Tong timeout, int nanos) void - Object

Puc. 8.1. Metoabl Map

Eciu B mpuoxennu tpedGyercs KOHTeHep Map ¢ s1eMeHTaMu Sensor, ero MOKHO CO-
3[aTh CJIEAYIONINM 00Pa30M:
Map sensors = new HashMap():
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Korga apyroii yactu Koja IOHagoOUTCsT 0GPaTUThC K 9JIEMEHTY, Mbl BUIUM KOJI CJie-
JYIOILErO BUA:
Sensor s = (Sensor)sensors.get(sensorld );

[Ipuyem BuM €T0 HE TOJBKO B 9TOM MECTe, HO CHOBA M CHOBA 110 BceMy Kojy. KimeHT
KOJIa HeCeT OTBETCTBEHHOCTD 32 ToJrydenue Object n3 Map u ero npusesieHue K IMpaBUIIb-
HoMmy THIy. Takoe pelieHue paboTaeT, HO «4MCTBIM» €ro He HasoBellb. Kpome toro,
9TOT KOJI He M3JIaraeT CBOI0 MCTOPUIO, KaK €My [OJIOKEHO. YI0004UTaeMOCTh KoJa
MOZKHO ObLIO OBl 3aMETHO YJIYUIIUTH [IPU TIOMOIIH MabI0HOB (TapaMeTPU30BaHHBIX
KOHTEIHEPOB):

Map<Sensor> sensors = new HashMap<Sensor>();

Sensor s = sensors.get(sensorld ):

Ho u takas peaimsaiiust He pemraet mpodaeMbr: Map<Sensor> mpeocTaBisieT HAMHOTO
GOJTBITIE BOBMOKHOCTEH, YeM HaM XOTEJIOChH Obl.

CBoGoanas nepegaua Map<Sensor> 110 cucTeMe 03HadyaeT, YTO B CJydae U3MEHEeHMs
unTepdeiica Map ucrpasieHus IPUAETCS BHOCUTH BO MHOKecTBe MecT. Kazanoch Obl,
Takue U3MEHEHUs MaJTOBEPOSITHBI, HO BCTIOMHUTE, UTO HHTepdeiic U3MEHNUJICS TIPU
nobGaBIeHnu NOALeP:KKY abI0HOB B Java 5. B caMoM 1ese, Mbl BUAEIM CUCTEMBI,
PaspaboTUNKK KOTOPBIX BO3/EP/KUBAIUCH OT UCIIOIb30BAHUS MAOJ0OHOB U3-32 GOJIb-
IIOTO KOJIMYeCTBa MMOTEHIIMATIbHBIX M3MEHEHU, CBSI3aHHBIX C YACTBIM MCIT0JIb30Ba-
HueM Map.

Huke nipezicTaBieH Apyroii, 6osiee YMCThI BapuaHT UCHob3oBatust Map. C Touku 3pe-
HUIST TIOJTb30BATEJIST SENSOrS COBEPIIEHHO HE BAYKHO, UCTIOJB3YIOTCST MIAGJIOHBI WU HET.
IT0 periiere cTaao (M BCETa JOJKHO ObITh) TTOAPOOHOCTHIO peaT3aliui.

public class Sensors {
private Map sensors = new HashMap();

public Sensor getById(String id) {
return (Sensor) sensors.get(id);

}

/...
Ipannunsiii uatepdeiic (Map) ckpeIT OT 1oab30BaTessl. OH MOKET pa3BUBATHCS He-
3aBUCUMO, IPAKTUYECKH HE OKA3bIBAS HIKAKOTO BJIVMSIHUS HA OCTAJIbHbIE YACTU IIPU-
noskenns. [IpuMenenne mabI0HOB yike He CO3aeT mpodJIeM, TOTOMY UTO Bee TPeod-
pa3oBaHus TUIIOB BBIIOJTHSIOTCS B KJIacce Sensors.

Irot uHTEpdeEiic TaKKe TPUCITOCOOTIEH U OTPAHUYEH B COOTBETCTBUU € OTPEOHOCTSI-
mu ipustoskenust. Ko cranoButest 60Jiee MOHSTHBIM, & BO3MOKHOCTH 310y TTOTpebIe-
HUIi CO CTOPOHBI TI0JIB30BaTe s COKpalaoTes. Kiace Sensors MoskeT obecrednBarh
BBITTOJTHEHUE APXUTEKTYPHBIX TpeOOBaHMIA 1 TPeOOBAHNN OM3HEC-JIOTHKH.

[ToiiMuTe MTPaBUIIBHO: MBI He Tpe/JIaraeM MHKAICYJINPOBATh KasKI0€e MPIMeHEeHNe
Map B artoit (hopme. CKkopee, MbI pEKOMEH/IyeM OTPAaHUIUT Tiepeiady Map (um Jio6oro
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JIPYTOTO TpaHUYHOTO MHTEpdeiica) 1o cucteme. Ecm Bbl UCTIOJIb3yeTe TPAHUYHBIN
unTepdeiic Bpojie Map, iep:KuTe ero BHyTPH Kiacca (MM TECHO CBI3aHHOTO CeMeHCTBa
KJIACCOB), B KOTOPBIX OH MCTTOJIb3yeTcst. 3beraiiTe ero BO3BpAIEHs UK TTepeIadn
B apryMeHTax IIPU BbI30BaX MeTO/I0B o0mienocTymHbix APT.

UccnepoBsaHue U aHaNIM3 rpaHuly

CTOpOHHMIA KO/ IIOMOTraeT HaM pean3oBaTh 0oJiblie (PYHKIIMOHAIBHOCTH 32 MEHbILIEe
BpeMs. C yero HAUMHATH, €CJIU Mbl XOTUM HCIOJIb30BaTh CTOPOHHMI TlakeT? TecTu-
pOBaHMe Y4y;KOro KOJa He BXOAUT B HAIK 00SI3aHHOCTH, HO, BO3MOJKHO, HaIlMCaHIe
TECTOB JIJIs CTOPOHHETO KOJIa, UCIIOJIb3yEMOTO B HAIIUX ITPOJIYKTaX, B HAIIUX XK€
WHTEPecax.

JlomycTim, BaM He sICHO, KaK UCTIOIb30BaTh CTOPOHHIO 6ubinoTeky. MoskHO moTpa-
TUTD JieHb-7iBa (Wn Gosiee) Ha YTeHUe JOKYMEHTAIUN U TIPUHSITHAE PENIEHU O TOM,
Kak paboTaTh ¢ GUOINOTEKOM. 3aTeM BbI THIIIETE KO, UCTOMB3YIONIII CTOPOHHIO
OGUOGIMOTEKY, U CMOTPUTE, JIEJIAeT JIM OH TO, YTO OKU/IAJI0Ch. Jlasee BbI, CKOpee Beero,
MOTPSI3HETE B IOJITUX CEAHCAX OTIAIKH, TTHITASICH PA300PATHCS, B UM KOJIE BO3HUKAIOT
OMUOKU — B CTOPOHHEM WJIU B BAIlleM COOCTBEHHOM.

N3yuenne ayskoro Koga — HerrpocTas 3ajiaua. Mirerparius 4y:koro Ko/a ToxKe CI0KHA.
OnHoBpeMerHoe perenne 000X 3a1a4 CO3MA€T IBONHbBIE CIOKHOCTH. A UTO, €CITN
MOTH 110 ApyroMy TyTu? BMecTo Toro 4To6bl 9KCIEePUMEHTHPOBATE 1 OPOOOBATH
HOBYIO OUOIMOTEKY B KOJe TIPOYKTA, MOKHO HATIMCATH TECTDI, TPOBEPSIIOTITIE HATITE
noHuManue croportero koga. Ixxkum Hetokupk (Jim Newkirk) HasbiBaer Takue TecTbl
«yuebubiMu Tectamus [ BeckTDD, pp. 136-137].

B yue6HBIX TecTax MbI BbI3bIBaeM MeTO/[bl cTopoHHero API B TOM BHIE, B KOTOPOM
HaMepeBaeMCs UCIIOIb30BaTh X B CBOEM TPUIOKeHNN. DaKTUIeCKU BBITIOTHIETCS
KOHTPOJIMPYEMbBII 9KCIIEPUMEHT, TIPOBEPAIONINI Hallle ToHuManue ctopontero API.
OcHOBHOE BHUMaHWE B TECTaX HAIIPaBJIEHO Ha TO, Y€r0 MbI XOTUM JTOOUTHCS TIPH 110~
mouwm API.

N3yueHue log4j

JlomycTuM, BMECTO TOTO YTOOBI MUCATh CIEIUATU3UPOBAHHBII JKYPHAIBHBINA MOJYJIb,
MBI XOTHM HCIIOJIb30BaTh makeT apache 10g4j. Mbl 3arpyskaeM MakeT U OTKPbIBAEM
CTPAHUILY BBOAHOI oKyMeHTani. He 0coGeHHO BUNTHIBASICH B Hee, MbI MTUTIIEM CBOI
[IEPBBII TECTOBBIN ClleHAPUil, KOTOPBIii, KaK Hpejoaaraercs, Oyier BbIBOAUTH Ha
KOHCOMb cTPOKy <hellos.
@Test
public void testlLogCreate() {

Logger Togger = Logger.getlLogger("MyLogger"):

Togger.info("hello"):

}



146 Fnasa 8. MpaHuUbI

ITpu 3arycke »ypHaJIbHbINA MOLYJIb BbLAAET OIIMOKY. B onncanuy onmbKy roBOpuUTcsl,
YTO HaM IIOHAaJ0OUTCS HeuTo 110/ HazBaHueM Appender. TTocjie HEIPOLOJKUTENbHBIX
MOMCKOB B JIOKYMEHTAIlU1 oOHapy KuBaeTcs kaacce ConsoleAppender. COOTBETCTBEHHO,
MbI co3aeM 00bekT ConsoleAppender 1 poBepsieM, YAaJ0Ch I HAM PACKPBITh CEKPEThI
BbIBO/IA JKypPHaJ/Ia Ha KOHCOJIb:
@Test
public void testLogAddAppender() {

Logger logger = Logger.getLogger("MyLogger");

ConsoleAppender appender = new ConsoleAppender();

logger . addAppender (appender) ;
logger.info("hello"):
1
Ha sTot pas BeisicHsieTCsT, uTO Y 00beKTa Appender HeT BBIXOAHOTO moToKa. CTpaHHO —
JIOTHKA TI0JCKa3bIBaeT, YTO OH A0JIKeH ObiTh. ITocse HeGobmoi nomoriu ot Google
ornpobyercst ciepyioliee penieHue:
@Test
pubTic void testLogAddAppender() {
Logger Togger = Logger.getlLogger("MyLogger");
Togger.removeAllAppenders();
logger . addAppender (new ConsoleAppender(
new PatternLayout("%p %t %m&n"),
ConsoleAppender.SYSTEM OUT));
logger.info("hello");

3apaboraJjio; Ha KOHCOJHU BBIBOAUTCs coodiierue co caoBom «hello»! Ha mepsbiit
B3IJISI] TPOUCXOJISIIEE BBITJISIUT HEMHOTO CTPAHHO: MbI JIOJIKHBI YKa3bIBaTh Console-
Appender, 4TO TaHHBIE BHIBOJSTCS HA KOHCOJIb.

Eite unrepectee, uto npu yaajaeHun aprymenTa ConsoleAppender . SystemOut coobiierme
<hello» Bce pasro BoBOAUTCS. HO ecain yOGpath apryment PatternLayout, cHoBa Hauu-
HAOTCST JKaJI00BI Ha OTCYTCTBUE BBIXOIHOTO TIOTOKA. Bee 3TO BBIMVISIAUT OYeHb CTPAHHO.

I[Tocste Gosiee BHUMATEIBHOTO YTEHUST JOKYMEHTAIIUI MBI BUANM, YTO KOHCTPYKTOP
ConsoleAppender 1Mo yMOJMaHWIO «HEe MMeeT KOH(MUTYpaIluu» — BeCbMa HEOUE€BUIHOE
u GecmiosnesHoe petrerne. [Toxoske, 910 OMmuOKa (MM IO KpaHeit Mepe HeJTOTHYHOCTD )
B 10g4].

ITocsie HEKOTOPBIX IIOUCKOB, YTEHUA JOKYMEHTAlMU U TeCTUPOBAHUA Mbl IIPUXOUM
k sucTuHry 8.1. IlomnyTHO MBI ITOJIYYUIM MHOTO 0JIe3HON nH(OpPMAIUU O TOM, KaK
pabotaet 10g4], 1 3aKOIMPOBAJIHN €€ B HAGOPE MPOCTHIX MOYJIbHBIX TECTOB.

Jinctuur 8.1. LogTest.java

public class LogTest {
private Logger logger;

@Before

public void initialize() {
logger = Logger.getLogger("logger");
Togger . removeAl1Appenders ()
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Logger.getRootLogger().removeAllAppenders();

}
@Test

public void basiclLogger() {
BasicConfigurator.configure():
logger.info("basicLogger"):

}

@Test
public void addAppenderWithStream() {
1ogger . addAppender (new ConsoleAppender(
new PatternLayout("%p %t Zm&n"),
ConsoTleAppender.SYSTEM OUT));
logger.info(“addAppenderiithStream”);

}

@Test
public void addAppenderWithoutStream() {
logger.addAppender (new ConsoleAppender(
new PatternLayout("%p %t %m%n")));
Togger.info("addAppenderiithoutStream");

}

Tenepb MbI 3HAEM, KAK MHUIIUATTU3UPOBATH TIPOCTENTITII KOHCOJbHBIN BBIBOJ U MOKEM
BOILJIOTHTB 3TH 3HAHUSI B CHEIUATU3UPOBAHHOM XKYPHAIBHOM KJIacce, YT0ObI H30JIH1-
pPOBaTh OCTATILHOM KOJI TIPUJIOKEHUS OT TPAaHNYHOTO UHTepdetica 10g4].

YyebHble TecTbl: BbirogHee, 4yeM 6ecnnaTtHo

Yuebnbie TecThl He cToAT Hudero. API Bce paBHO IPUXOAUTCS M3YYaTh, 8 HAIIMCAHKE
TECTOB SIBJISIETCS TIPOCTBIM CIIOCOOOM MOJIYYeH VST HeOOXOANMOI HHPOPMAIIUH, B H30-
JIALAK OT pabouero Koja. YueOHbIe TeCThl ObLIM TOYHO MOCTABJIEHHBIMU DKCIIEPUMEH-
TaMU, KOTOPbIE TIOMOTJIM HAM PACIHTUPUTh TPAHUIIBI CBOETO TOHUMAHUS.

VyebHbIe TECTBI HE IIPpOCTO GecIIaTHBl — OHU TIPUHOCAT NOTIOJIHUTEJIbHYTO HpI/I6bIJIb.
HpI/I BbIXO/I€ HOBbBIX BepCI/Iﬁ CTOPOHHUX ITAaKETOB Bbl CMOJKETE ITPOBECTU y‘-IE6HI)I€ TECTbI
U BbIXICHHUTD, HE U3BMEHNJIOCH JIU IIOBE/ICHHE ITaKeTa.

VaebHble TeCTHI MO3BOISIOT YOETUTHLCS B TOM, UTO CTOPOHHIE TTAKETHI, HCTTOTb3Ye-
MbI€ B KOjie, paboTaloT MMEHHO TaK, KaK MbI OkuaeM. HeT HUKaKuX rapaHTui, 4To
CTOPOHHWUIT KOJl, HHTETPUPOBAHHBIN B HAIIW [TPUJIOKEHUST, BCeria Oy/IET COXPAHSTh
coBMecTMOCTh. Hanpumep, aBTOPBI MOTYT U3MEHUTD KO/l B COOTBETCTBUY C KAKUMU-
TO HOBBIMH TIOTPeOHOCTSIMU. VI3MEHEHUST TaKKe MOTYT IIPOUCXOUTH M3-32 UCIIPAB-
JIeHUsT OIUGOK 1 JOOABJIEHUS HOBBIX BO3MOKHOCTEN. BBIX0/1 Kask 0l HOBOIT Bepcuu
COIIPSIZKEH ¢ HOBBIM PUCKOM. ECJ B CTOpOHHEM TTakeTe MOSABATCS U3MEHEHUS, HeCo-
BMECTHUMBIE C HAIITMMU T€CTAMU, MbI CPa3y y3HaeM 00 9TOM.

BmpoueM, He3aBHCHMO OT TOTO, HYsKHA JIU BaM ydeGHast UHbOpMAIsl, TToTyIaeMast
B XO/l€ TeCTUPOBAHUS, B CUCTEME JI0JIKHA CYIIIECTBOBATD YeTKAs IPAHUIIA, KOTOPas 110/1-
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JIepKUBAETCS IPYIIION UCXOAAIIMX TECTOB, UCIIOIb3YIONUX MHTePdelic 110 aHATIOI N
€ KOJZIOM NPOAyKTa. bes epanuunvix mecmos, ynpoImaonmx mpoiecc MUTpaIuy, y Hac
TIOSTBJISTIOTCST TIPUYNHBI 33/IEPIKATHCST Ha CTAPOH BEPCHUU JOJTbIITE HEOOXOAUMOTO.

Ucnonb3oBaHMe HecyLleCcTBYHOLWero koaa

Takske cyliecTByerT elije o/{Ha Pa3HOBUHOCTb I'PaHUIL, OT/IeJIAI0las U3BECTHOE OT He-
M3BECTHOTO. B Kojie yacTo BCTpevyaroTest MecTa, B KOTOPBIX MbI He pacriosiaraeM OJTHON
nadopmarmein. IHoraa To, 4To HaX0UTCS HA APYTON CTOPOHE TPAHUIIBI, OCTAETCS He-
M3BECTHBIM (110 KpaliHeil Mepe B JIaHHbI MOMEHT). VIHOTIa Mbl HAMEPEHHO He JKelaeM
3arJI/IBIBATD JAAJIbIIE TPAHUIIDI.

Heckoubko JieT Hazas st paboTast B TpyTiTie, 3aHUMaBIeficss pa3paboTKoil mporpamm-
HOTO 0OeCTedeH st IJIst CHCTEMbI PAJInOCBsI3u. B HateM mpoyKre Oblia MojcucTeMa
«ITepematunk», 0 KOTOPOM MBI MOYTU HUYETO HE 3HAJU, & JIOJU, OTBETCTBEHHBIE 32
pa3paboTKy 9TOH MOACKCTEMBI, ellle He 0TI 0 OMPEIeIeHNst CBOEro MHTepdeiica.
MbI He XOTEJIH TIPOCTAUBATD U MO3TOMY HAYAIH PAbOTATh MOJAJIBIIE OT HEU3BECTHON
4acTu Ko/a.

MbI HEmI0X0 TpeACTaBIsIn cebe, Te 3aKaHINBaIACh Hallla 30Ha OTBETCTBEHHOCTH
U HAUMHAJIaCh YysKast TEPPUTOPUSL. B xo/1e paboOThI Mbl HHOT/[A HATATKUBAJIUCH HA
rparuiry. X0TsI TyMaHbl 1 06Jaka He3HAHUST CKPBIBAJN Tefi3ak 3a TPaHUIEH, B XO/Ie
pabOTHI MBI HAYAJIN TIOHUMATD, KAKUM J0JIKEH ObITh rpaHuvHbI nHTepdeiic. [Tepe-
MATYNKY TOJUKHBI GBI OTAABATHCS PACTIOPSIKEHST CJIEIYIOIETO BU/A:

Hacmpoumw nepedamuux na sadamnyio wacmomy u Omnpagums anaioz080e npeocmag-
JleHue OaHHbLX, NOCMYNAIOUUX U3 CLeOYUe20 NOMOKA.

MpbrI TOT/Ta TOHATHST He UMENH, Kak 9T0 Oy/eT nenathest, motomy uto APT erre He 6bi1
crpoekTrpoBaH. [10aToMy TTOAPOGHOCTH GBITIO PENIEHO OTIOKUTH Ha OYyIIee.

Yro0bl HE OCTAHABIMBATH PAGOTY, MbI OIIPEIeIUIN COOCTBEHHbIN uHTepdeiic ¢ 6po-
cKUM uMeHeM Transmitter. UnTepdeiic comepsxan MeTon transmit, KoTopoMy mpu
BBI30BE IIepeaBa/IliCh YaCTOTa U IIOTOK JaHHBIX. DTO ObLI TOT UHTEPdENC, KOTOPbIMA
HaM XOTeJIOCh Obl UMETb.

¥ artoro HHTep(l)eﬁCB. OBLIO OJTHO BaKHO€ JJOCTOMHCTBO: OH HaXO/JWJICA I10/] HalllUM
KOHTPOJIEM. B pe3yJibTaTte KJIMEHTCKUI KO/ Jiyquie 4YruTaJcs, a Mbl B CcBOeN pa60Te
MOTJIN COCPEAOTOYUTHCA Ha TOM, YETO CTPEMUJINCH I[O6I/ITI>CH.

Ha puc. 8.2 M1 Buzimm, uto ksraccer CommunicationsController otnenenst ot API mepe-
Jaryrka (KOTOPBIN HAXOUJICA BHE HAIIETO KOHTPOJIS M OCTABAJICS HEOIIPEIEJICHHDIM ).
Wcnosnp3oBanne KOHKPeTHOTO WHTepdelica Hallero MPUI0KeHNs TT03BOJINIIO0 COXpa-
HUTH YUCTOTY W BBIPA3UTEIbHOCTD Koja CommunicationsController. [Tocne Toro xkak
npyras rpymia onpenesannaa API nepepaTunka, Mpl Hammcaau Kiaacce TransmitterAdapter
st «aaepenust MoctoBy. AJ/IAIITEP! wnkancynuposan Bzaumoneiicteue ¢ API
1 CO3/IaBaJI €JIMHOE MECTO JIJIsI BHECEHUST U3BMeHeHu N B ciydae pazputust API.

Takas apXUTEKTypa TAKIKE CO3/AET B KOJE OYEHb YA0OHBIN «CTBIK » /IS TECTUPOBAHUS.
Wcnonb3ys nopxozsniuii FakeTransmitter, Mbl MOXKEM TeCTUPOBATH KJacchl Communi -

! Cwm. ontcanue narrepua A/J[AIITEP B [GOF].
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cationsController. Kpome Toro, cpasy e mocJie nosBjienust TransmitterAPT MoskHO
CO3/1aTh TPAHUYHBIE TECTHI JIJISI TPOBEPKU MPABUJIbLHOCTH UCTIOIb30BaHusA API.

1

Communication
Controller

«interface»
Transmitter

Y

+transmit(frequency, stream)

&

Fake Trasmitter - «future»
Trasmitter Adapter | Transmitter API

Puc. 8.2. MporHosupoBaHue nHTepdelica nepegatymnka

Yucrblie rpaHmLbl

Ha rpanuniiax mporcxouT MHOIO HHTEPECHOTO. B 4acTHOCTH, CTOUT yAETUTH 0c060e
BHUMaHUe U3MeHeHusAM. B xopoiiieli mporpaMMHOIT apXUTeKType BHeceHne M3MeHeHUH
o6xoauTest 6e3 3HAUNTENbHBIX 3aTPAT 1 yCUIni 1o mepepabotke. Eci B mpoaykTe
UCTIOJB3YETCS KOJI, HAXOSIIUIICS BHE HAIIETO KOHTPOJIs, TPUMHUTE 0COObIE MEPBI
110 3allUTe KAUTAJIOBIOKEHHI U 1103a00TBTECH O TOM, YTOOBI OYyIIe M3MEHEHUST
06XO/IMITNCH He CITUTITKOM JIOPOTO.

Jljist TPAaHIYHOTO KO/Ia HEOOXOMMO YeTKOe pasjesieHre CTOPOH U TECTHI, OTpeie-
JISTIOTINE OKUMIAHS TTOJh30BaTesst. [locTapaiiTech, 9TOOBI BAlll KO/ TIOMEHBIITE 3HAJ
0 crenuUIeCcKuX MOAPOOHOCTSX PeaM3aIlii CTOPOHHETO Koia. JIydliie 3aBUCETh OT
TOTO, YTO HAXOAMUTCA TIOJI BAIlIUM KOHTPOJIEM, YeM OT TeX (DaKTOpPOB, KOTOPbIE BbI He
KOHTpOJHpyeTe (a To, 4ero o6poTo, OHU HAYHYT KOHTPOIUPOBATDH BAC).

Yr00bl IPAHUILIBI CO CTOPOHHUM KOJOM He co3JaBajiu IPpobJieM B HALIMX IIPOEKTaX,
MbI CBOJIMM K MUHUMYMY KOJIMYECTBO 0OpallleHuil K HUM. J[JIst 9TOro MOKHO BOCIIOJb-
30BaThCs 0OEpPTKAMU, Kak B mpumepe ¢ Map, uiu peanusosarh natrepd AJAIITEP
JITIST COTJIACOBAHMST HAIIETO MealbHOTO HHTepdeiica ¢ peaTbHbIM, MOJTYYeHHBIM OT
paspaboTurkoB. B 060ux BapuaHTax KO CTAHOBUTCST OOJiee BhIPA3UTEIbHBIM, 06e-
CIIEUNBAETCS BHYTPEHHAS COIVIACOBAHHOCTD OOPallleHNI uepes TpaHnIbl, a H3MEHEeHe
CTOPOHHETO KO/Ia TPeOYeT MEHBIINX 3aTPAT Ha COMPOBOIK/ICHIE.,

JintepaTtypa

[BeckTDD]: Test Driven Development, Kent Beck, Addison-Wesley, 2003.

[GOF]: Design Patterns: Elements of Reusable Object Oriented Software, Gamma
et al., Addison-Wesley, 1996.

[WELC]: Working Effectively with Legacy Code, Addison-Wesley, 2004.
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3a 1ocJie/IHNE JIeCSITh JIeT Haila rpodeccus rnpotiia goaruii myts. B 1997 rogy aukro
He cabrxai o Merozosiorun TDD (Test Driven Development, To ecthb «pa3paboTka ue-
pes TecTUpoBaHues ). JIJIst MOAaBISIONEro GOMBITHHCTBA Pa3pabOTYMKOB MOLYJIbHbIE
TECTBI PEJICTABISLIN OO0 KOPOTKHE PPAarMEHTHI BPEMEHHOTO KOJIa, IPH TOMOIIU
KOTOPOTO MBI YOEKIAIICH B TOM, YTO HAIIN TPOTPAMMBI «paboTaroT». MbI TIIATEIBHO
BBIIMCBIBAJIN CBOM KJIACCHI M METO/IbI, & TIOTOM [TOIMEIINBAJIN CIICIUATU3UPOBAHHBII
KOJI JIJIS1 UX TeCTUpoBaHust. Kak MpaBuiio, Py 3TOM HCIOJIb30BATACh KaKast-HUOY /b
HECJIOXKHAS YIIPaBJIAIoNas IPOrpaMma, KOTopas 103B0JIAIa BPYYHYIO B3aUMO/IEHCTBO-
BaTb C TECTUPYEMBIM KOJIOM.

[Mowmnro, B cepepmne 90-x g Hammmcas mporpammy Ha C++ 71711 BCTPOCHHON CUCTEMBbI
peasbHOro BpeMenu. IIporpaMma npezcTasisiia coboi POCTOI TaiiMep co cieayroleit
CUTHATYPOIL:

void Timer::ScheduleCommand(Command* theCommand, int milliseconds)
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Wpes 6b11a mpocta; MeTos Execute Kimacca Command BBITIOMHSIICSA B HOBOM MTPOTPaMM-
HOM IIOTOKE C 3a/IaHHOI 33/IeP;KKO B MUJLIHCeKyHIax. OCTaBaJIoCh MOHATD, KaK €To
TECTUPOBATb.

S1 coopynIT TPOCTYIO YIIPABJISIONIYIO POTPAMMY, KOTOPast MPOCTYIHBAIA COOBITHS
KIaBUaTypsl. Kaskaplil pas, Korjga Ha KJIaBUAType BBOAMICS CUMBOJI, IPOTPaMMa
[IJIAHMPOBAJIa BBIIIOJIHEHUE KOMaH/Ibl, IOBTOPSAIOLIEH 9TOT e CUMBOJL IISITh CEKYH/L
CIYCTS. 3aTeM 51 HACTy4aJl Ha KJIAaBUAType PUTMUYHYIO MEJIOIMIO 1 MOJIOKIAJ, TI0KA
9Ta MEJIOAMS <IIOSIBUTCS» Ha 9KpaHe CILyCTs IISITh CEKYHI.

«MHe... HYJKHa TaKasl ICBYIIKA... KaK Ta... KOTOPYIO Halll€JI MOT CTaprﬁ lIO6p]':>H‘/JI Imalia...»

S manesan 9Ty MEJIOANIO, HaKUMasl KJIaBUIILY «.», a [IOTOM IIpOIIeJI €€ CHOBa, KOIrJla
TOYKH HaYaJIN MMOABJIATDHCA Ha 9KPaHE.

U 2710 6B Bech TecT! S yOeauics B ToM, 4To mporpamMMa paboTaer, OKasasl ee CBOUM
KOJLJIETaM U BBIKMHYJI TECTOBBIN KO/I.

Kak s ysxe roBopu, Haria podeccust mporwia gosruii wyth. Ceityac st 6b Hammcasn
KOMTITEKCHBIH TECT, TPOBEPSTIOTIHI, YTO BCE YTIIBI U 3aKOYIKM MOETO Ko/ia paboTaioT
UMEHHO TaK, KaK MoJI0KeHO. 51 61 M30IMPOBAJ CBOI KO OT OMEePaI[MOHHO CHCTEMBI,
He TIOJIarasiCh Ha CTAHAAPTHOE BBITTOTHEHNE O TaiiMepy. S GBI CAMOCTOSITENHHO pea-
JIM30BAJT XPOHOMETPAIK, YTOOBI TECTUPOBAHUE TIPOXO/IHIIO TTOJI MOMM MOJTHBIM KOHTPO-
JieM. 3aTIaHuPOBAHHbIE KOMAHIbI YCTAHABINBAIN OBl Tormdeckie (hJrard, a moToM
TECTOBBII KO/ BBITIOMHST ObI MOIO TPOTPAMMY B MOIIATOBOM peskiMe, HabIo1asa 3a
cocTostireM (bJIaTOB M UX TI€PEX0aMU U3 JIOKHOTO COCTOSIHUS B UCTUHHOE TI0 TIPO-
XOKIEHUN HYKHOTO BPEMEHH.

Koraa y mMenst Hakomuiicst 651 TaKeT TECTOB, 1 ObI TTO3a60TUIICS O TOM, YTOOLI ATH
TeCThbl OBLIN YIOOHBIMU I JIF0OOT0 IPYroro MporpaMMICTa, KOTOPOMY 1OTpedyeTcst
paboTath ¢ MOMM KOZOM. I OB TIPOCTENNT 32 TEM, UTOOBI TECTHI M KO TIOCTABJISITNCD
BMeCTe, B OJHOM UCXOJ[HOM IaKeTe.

[a, MBI IponIN AOATUN TYyTh; HO IOPOTA ellle He MpoiiieHa 10 KoHIa. /[Bukenuns
ruOkux Merogoa0ruii 1 TDD moompsior MHOTUX IPOrPAMMKCTOB I1CATh aBTOMA-
TU3UPOBAHHBIE MOJIYJIbHBIE TECTHI, a UX PSAJbI €KEHEBHO MOMOJIHIIOTCS HOBBIMU
croporaukamMu. OIHAKO B JINXOPAIOYHOM CTPEMJIEHUU HHTEPUPOBATH TECTUPOBAHME
B CBOIO PabOTy MHOTHE IIPOIPAMMUCTBI YIIYCKAIOT 00jiee TOHKKE U Baj)KHbIE aCIIEKThI
HATTMCAHNSA XOPOITUX TECTOB.

Tpwv 3akoHa TTD

B Hammm JH1 KajkI0My U3BECTHO, 4TO 110 TpeboBanugm MeTozosorun TDD Momyiib-
HbIE TECTHI JI0JIKHBI THCATHCS 3apaHee, eflfe 710 HanucaHus Koja mpoaykra. Ho ato
[IPaBHJIO — BCETO JIMIIb BepXylliKa aiicoepra. PaccMoTpuM ciieyioniye Tpu 3aKoHa':

! Professionalism and Test-Driven Development, Robert C. Martin, Object Mentor, IEEE Software,
May/June 2007 (Vol. 24,No.3), pp. 32—36; http://doi.ieeecomputersociety.org/10.1109/MS.2007.85
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Iepssrit 3akon. He niummTe Ko/ TPOLyKTa, TOKA He HATTUINETE OTKA3HON MOLYJIbHBIH
TECT.

Bropoii 3akon. He nmiinte MozyibHbII TecT B 00beMe OOJIbIIEM, YeM HEOOXOAMMO
11s 0TKa3a. HeBO3MOKHOCTh KOMITMJISATIMU SIBJISIETCST OTKA30M.

Tperuii 3akon. He mumure Kozx npoaykra B 00beM O0JIbIIEM, 4eM HEOOXOMUMO /I
MTPOXOJK/IEHUS TEKYIIeT0 OTKa3HOTO TecTa.

ITH TPU 3aKOHA YCTAHABIMBAIOT PAMKH PabOYero MUKIa, IIUTETHHOCTh KOTOPOTO
COCTaBJIFET, BEPOATHO, 0KoJio 30 cexyH. TecTbl 1 KO MPOJYKTa MUIIYTCS BMECTE,
a TeCTBhI Ha HECKOJIbKO CEKYHJT OTIepEKalOT KO/ IIPOAYKTa.

IIpu Takoit opranusanuu paboThl MbI TIUILIEM JECATKH TECTOB €5KEAHEBHO, COTHU Te-
CTOB €KeMEeCSTYHO, THICSIM TECTOB €Kerofno. [Ipu Takoil opranusanuu padOThI TECTHI
OXBATHIBAIOT IIPAKTUYECKN BCE aCHEKThl KOJa NPOAYKTa. I pPOMagHBIN 06BEM TECTOB,
CPaBHUMBII ¢ 00HEMOM CAMOTO KOJIa IPOLYKTa, MOKET CO3/1aTh HEMAJIO OpraH13al[i-
OHHBIX ITPOBJIEM.

O yncrorte TecroB

HeckoubKo JieT Haza | MHE MPEJITIOKILIIN 3aHThCsT 00yUeHUeM TPYIIIbL, KOTOPast PEIIiy-
JIa, 9TO TeCTOBBIN KOJI He JI0JI’KEH COOTBETCTBOBATDH TEM JKe CTaH/IapTaM KadyecTBa, YTO
U KOJI TPOIYKTA. YYaCTHUKM TPYIIILI CO3HATEIHLHO PA3pellniIn APYyT APYTy HapyIIaTh
IpaBuJIa B MOy JIBHBIX TecTax. «Ha cKopyio pyKy» — BOT KaKUM /IeBU30M OHU PYKO-
BOJICTBOBAJIMCH. PasyMHO BHIOMPATh NMEHA TIEPEMEHHBIX HE 00sI3aTeIbHO, KOPOTKIE
U cojiepsKaTebHbIe TECTOBbIE (DYHKIMK He 0bA3aTeIbHbl. KauecTBeHHO TPOEKTUPOBAThH
TECTOBBII KOJI, OPraHM30BATh €TI0 TIPOAYMAHHOE JJOTMIECKOE JieJIeHHe He 00s13aTeIbHO.
TecToBbII KOJI paboTaeT, OXBATBIBAET KOJ[ TIPOYKTa — U HTOTO BIOJIHE JOCTATOUHO.

[Tosxamnyii, HEeKOTOpbIe YNTATEJ COUYBCTBEHHO OTHECYTCSI K 9TOMY pellleHuio. Bos-
MOJKHO, KTO-TO B ITPOTILIOM THCAJT TECTHI HATOA0OME TEX, KOTOPDIE T HATIMCAI JIJIST
cBoero kiacca Timer. [IpuMuTHBHbBIE «BPeMEHHBIE» TECTBI OT/IEJICHBI OTPOMHBIM Pac-
CTOSTHMEM OT TaKeTOB aBTOMAaTU3MPOBAHHOTO MOYJbHOTO TeCTUPOBaHUs. MHOTHE
IIPOTPaMMHUCTBI (KaK U Ta TPYIIA, B KOTOPOH § IIPerojiaBaj) MoJaraioT, YTO TeCThl «Ha
CKOPYIO PyKy» — JIydllle, 4eM I10JIHOe OTCYTCTBUE TeCTOB.

Ho na camom fiesie TecThl «HA CKOPYIO PYKY» PaBHOCUJIBHBI TTOJTHOMY OTCYTCTBHIO
TECTOB, €CJIU He XysKe. /[eJ10 B TOM, UTO TeCTbI J0JIKHbBI U3BMEHSIThCS TI0 MEPE Pa3BUTHS
KOJIa MPOAYKTa. YeM MpUMUTHUBHEE TECTHI, TeM TPyIHee NX U3MEHATD. Ecu TecToBbBIN
KO/l CUJTBHO 3alTyTaH, TO MOKET 0Ka3aThCs, YTO HAMMCaHe HOBOTO KOJa MPOIYKTa
3aiiMeT MeHbllle BpEMEHH, YeM ITIOIbITKIA BTUCHYTh HOBbIE TECThI B OOHOBJIEHHBII ITAKET.
[Tpu n3MeHeHn N Ko/a IIPOLyKTa CTapble TECThI IIEPECTAIOT IIPOXOJIUT, a Hepasbeprxa
B TECTOBOM KOZIE He TI03BOJIsIET OBICTPO Pa3odpaThCs ¢ BOSHUKIIMMU Ipodiemamu. Ta-
KM 006Pa3oM, TECThI HAUMHAIOT PACCMATPUBATHCS KK MMOCTOSTHHO PACTYIIUI OalIacT.

Ot Bepcuu K BepCUM 3aTPaThl Ha COIPOBOJK/EHNE TECTOBOTO IIaKeTa HEIIPePbIBHO
pocau. B KOHEYHOM MTOre TECThI CTaIN IJIABHON IPUYMHON A/ Kano0 paspaboTuu-
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KOB. Koraa PYKOBO/ICTBO CIIpallinBaJIO, ITIOYEMY pa60Ta 3aHNMa€T CTOJIbKO BPEMEHH,
paspa60Tq1/1KI/1 BUHIJIA BO BceM TecThl. KoHnunaocs Bce TEeM, YTO OHHM ITOJTHOCTBIO OT-
Ka3aJIMChb OT TECTOBOI'O ITaKETa.

OpHako 6€3 TeCTOB IIPOrPaAMMUCThI JIUIIUIMCH BOSMOMKHOCTH YOEIUTHCA B TOM, YTO
M3MEHEeHMs B KOZOBOM 6Gase paboTaioT Tak, KaK 0KUIAI0Ch. Be3 TecToB OHU yiKe He
MOTJIN YZIOCTOBEPUTHCS B TOM, UTO U3MEHEHUS B OJTHOU YaCTU CHUCTEMbI He HapyHIaioT
pabory apyrux dacreil. KosmdecTBo ommbok cTaso Bo3pacTaTb. A ¢ POCTOM KOJIMYe-
CTBa HEIPEBUIEHHBIX Ie(EeKTOB TPOrPaMMHUCTBI Hauasu oracathbest uamenennii. OHu
[epecTaim YMCTUTh KO/ IIPOAYKTa, TIOTOMY YTO OOSLINCE: He OYy/IeT I OT U3MEHEHMit
6oJibliie Bpesia, ueM 1oJib3bi? Ko 1mpojiyKra crast 3arauBath. B urore rpyiia ocraiach
6e3 TeCTOB, ¢ 3allyTaHHOW W KUIIAIIed omrOKaMu KOJ0BOW 6asoii, ¢ He0BOJbHBIMU
KJIMEHTAMU U C YYBCTBOM, YTO BCE YCUJIUS 110 TECTUPOBAHUIO He IPUHECN HUKAKON
T0JIb3bI.

U B ompeie/IeHHOM CMbICIIE OHU GBLTH TIPABbI. VIX yCHITHSI TI0 TECTUPOBAHIIO deicmau -
meavHo OKazaIuch OecriosiesHbiMi. Ho BUHON BceMy ObLIO UX pellieHne — HEOPEKHO
HalMCaHHbIe TeCTHI IPUBEH K Katactpode. Eciut ObI rpyIia OTBETCTBEHHO TTOOIILIA
K HAIIMCAHUIO TECTOB, TO 3aTPAuCHHOE BPeMs He mporano 6bl gapom. S roopio 06
HTOM BIIOJIHE YBEPEHHO, TIOTOMY UTO paboTas (M IperogaBai) BO MHOTHX TPYyIIIax,
JOOMBIINXCS yCIEXa ¢ AKKYPATHO HATTMCAHHBIMU MOJIYJILHBIMU TECTAMU.

MopaJib IipocTa: mecmogulil Koo He Menee sajicet, wem koo npodyxkma. He cunraiite ero
<KOJIOM BTOPOro copTar. K Hanmcanuio TecToBOro Kojia cjefyeT OTHOCUTLCS BAYM-
YUBO, BHUMATEJBHO M OTBETCTBEHHO. TeCTOBBIN KO IOJIKEH OBITh TAKUM JK€ YHCTHIM,
KaK ¥ KOJ| IIPOAYKTA.

TecTbl KakK cpeAcTBo ob6ecneyeHnss U3MeHeHUn

Eciu He nmojzepKuBaTh 4UCTOTY CBOMX TE€CTOB, TO BbI MX JIMIINATECH. A 6€3 TeCcTOB
yTPauMBaeTCsT BCE TO, YTO OOeCeurnBaeT rmOKOCTh Ko/a poayKTa. /la, Bl He Ouro-
JACh. VIMEHHO MOJYJIbHBIE TECThI 0OECIIEYNBAIOT THOKOCTD, Y0OCTBO COIPOBOKICHMUS
U BO3MOKHOCTD IIOBTOPHOTO UCIIOJIb30BAHKS HAIIETO KO, DTO 00bICHSIETCS IIPOCTO:
eCJIM Y BaC eCTh TECThI, BbI He OOMTECh BHOCUTh U3MeHeHus B KoJ! Bes TecToB so6oe
M3MeHeHle CTAaHOBUTCS TOTeHIMaIbHON omnbkoil. Kakoit 661 rubkoii nu Obliia Baiia
apXUTEKTyPa, KaKUM Obl KAueCTBEHHBIM HU OBLIO JIOTHYECKOE JIeJIEHIE Balllell apXu-
TEKTYPBI, 6€3 TECTOB BbI OYI€Te COMPOTUBJIATHCS U3MEHEHUAM U3 OIIACEHUIT, 4YTO OHU
MIPUBELYT K MOSIBJICHUIO CKPBITHIX OIMTHOOK.

C TectamMu 3TH OTIACEHUsI MPAKTUYECKH MOJHOCTHIO ncye3aioT. Yem mupe oxBar
TECTUPOBaHMA, TEM MEHbIIIE BaM IIPUXO/UTCA OllaCaTbCAA. Brr moxeTe IIPpaKTU4YECKN
¢BOOO/THO BHOCUTDH N3MEHEHNST IaKe B IMEIOTINH TAJIEKO HE MAEATHHYIO aPXUTEKTYPY,
3aIyTAaHHBIIT 1 MAJIOTIOHATHBIN KO/ TAKIM 06Pa30M, BB MOKETE CIIOKOWHO YIydIaTh
aApXUTEKTYPY U CTPoeHue Koza!

I/ITaK, Haan4Yre aBTOMAaTU3NPOBAHHOTIO TTaKE€Ta MOYJbHBIX TECTOB, OXBATBIBAIOTIINX
KOZ TPpOAYKTa, UMeeT BaskHelllllee 3HaYeHHe [T YACTOTBI U ACHOCTU apPXUTEKTYPBbI.
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A IIpUYNHa 3aK/JII0Ya€TCs B TOM, YTO TECTbI 06eCcIeuynBaoT BO3MOKHOCTh BHECEHU
U3MeHeHUA.

Takum 06pa3oM, ecJiu Bally TeCThl HEJOCTATOYHO YUCThI U IIPOpabOTaHbl, BAlll BO3-
MOKHOCTH TI0 NU3MEHEHUIO KOJIa COKPANIAIOTCS W BBI JIUIITAETECh BO3MOKHOCTH YJIyu-
MIEHUsT CTPYKTYPbI Kojia. HekauecTBeHHbIE TECTHI IPUBOIUT K HEKAUECTBEHHOMY KOJTY
npoaykra. B KOHEYHOM UTOTe TeCTUPOBaHUE BOOOIIE CTAHOBSITCSI HEBO3MOKHBIM, 1 KOJL
MPO/LYKTa HAYMHAET 3aTHUBATh.

Yucrtbie Tectbl

Kakumu oT/IMYuTe ThHBIMEI TPU3HAKAMU XapaKTepU3yeTcs YUCThIi TecT? Tpemst: yio-
6GOUYNTAEMOCTBIO, YII0O0UNTAEMOCTBIO U yI000unTaeMOCThI0. BeposiTHo, yrobounTae-
MOCTh B MOJYJTbHBIX TECTAX UTPAET €lle HoJiee BAKHYIO POJb, YeM B KOJIE TTPOILYKTA.
Yro fmesmaer TecToBbIH Ko yarobounTaeMbiM? To ke, 4TO feTaeT yao00InTaeMbIM
J060#1 APYTOil KOJI: ACHOCTH, IPOCTOTA U BBIPA3UTENBLHOCTb. B TecTOBOM Kojie He-
06X0INMO TIepeiaTh MAaKCHUMYM HWH(GOPMAIIMU MUHIMYMOM BbIPA3UTEIbHBIX CPEICTB.

B mactunre 9.1 mpusesien hparmenT koja u3 mpoekrta FitNesse. tu Tpu Tecta Tpy/-
HBI JIJIT TOHUMAaHUs; HECOMHEHHO, X MOKHO YCOBepIeHCTBOBaTh. [Ipekie Bcero,
MOBTOPHbIE BbI30BbI addPage u assertSubString comeps;kaT OrpoMHOE KOJUYECTBO T10-
Bropsomierocs koga [G5]. Uro eme BaxkHee, KO/ IPOCTO 3a0UT BTOPOCTEIICHHBIMK
NOAPOOHOCTAMU, CHUKAIOIIMMU BbIPA3UTEIbHOCTD TECTA.

JNInctmHr 9.1. SerializedPageResponderTest.java

public void testGetPageHieratchyAsXml() throws Exception

{
crawler.addPage(root, PathParser.parse("PageOne"));
crawler.addPage(root, PathParser.parse("PageOne.ChildOne"));
crawler.addPage(root, PathParser.parse("PageTwo"));

request.setResource("root");
request.addInput("type", "pages");
Responder responder = new SerializedPageResponder();
SimpleResponse response =
(SimpTeResponse) responder.makeResponse(
new FitNesseContext(root), request);
String xml = response.getContent();

assertEquals("text/xml", response.getContentType());
assertSubString("<name>PageOne</name>", xml);
assertSubString("<name>PageTwo</name>", xml);
assertSubString("<name>ChildOne</name>", xml):

}

public void testGetPageHieratchyAsXmlDoesntContainSymbolicLinks()
throws Exception
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WikiPage pageOne = crawler.addPage(root, PathParser.parse("PageOne"));
crawler.addPage(root, PathParser.parse("PageOne.ChildOne"));
crawler.addPage(root, PathParser.parse("PageTwo"));

PageData data = pageOne.getData();

WikiPageProperties properties = data.getProperties():

WikiPageProperty symLinks = properties.set(SymbolicPage.PROPERTY NAME);
symLinks.set("SymPage", "PageTwo"):

pageOne.commit(data);

request.setResource("root");
request.addInput("type", "pages");
Responder responder = new SerializedPageResponder():
SimpleResponse response =
(SimpleResponse) responder.makeResponse(
new FitNesseContext(root), request);
String xml = response.getContent();

assertEquals("text/xml", response.getContentType());
assertSubString("<name>PageOne</name>", xml);
assertSubString("<name>PageTwo</name>", xml);
assertSubString("<name>ChildOne</name>", xml):
assertNotSubString("SymPage", xml);

}

public void testGetDataAsHtm1() throws Exception
{

crawler.addPage(root, PathParser.parse("TestPageOne"), "test page");

request.setResource("TestPageOne");
request.addInput("type", "data");
Responder responder = new SerializedPageResponder();
SimpleResponse response =
(SimpleResponse) responder.makeResponse(
new FitNesseContext(root), request);
String xml = response.getContent();

assertEquals("text/xm1", response.getContentType());
assertSubString("test page", xml);
assertSubString("<Test", xml);

}

Harnpumep, mprucMoTpuTech K BbizoBaM PathParser, mpeobpasy oM CTPOKU B 9K3EMILIs-
pbi PagePath, ncnonbayembie 06xoaurkamu (crawlers). 3to npeodpasoBanue abCOIOTHO
HECyIieCTBEHHO JIJIs1 I_[eﬂeﬁ TECTUPOBAHUA U TOJIBKO 3aTEMHAET HaMEPEHUA aBTOPaA.
BropocternenHble MogpoOHOCTH, OKPYIKAIOIINE CO3aHIe OTBETUNKA, 8 TAKKE cOOP 1 TIpe-
o6pasoBaHue OTBETa TOKe IIPEACTABIISIOT cOO0I 00bIYHbII yM. Takske oOpaTuTe BHUMA-
HIe Ha HEYKJTIOKUT crtocob moctpoenunst URL-ajpeca 3anpoca U3 pecypca 1 apryMeHTa.
(A yyacTBOBaJI B HATMCAHWH ATOTO KOJIA, TTOITOMY CUMTAIO, UTO BIIPaBEe KPUTUKOBATH €T0.)
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B obiriem, aToT Ko He TIpepHasHavacs 1ist yrenus. Ha HecyacTHOTO ynTaTesst 06-
PYIIUBAETCSI 1IEJIBIN BOOTIA MEJIOUYEH, B KOTOPBIX HEOOXOAUMO Pa3oObparhest, 4TOObI
YJIOBUTH B TECTAX XOTh KAKOH-TO CMBICIL.

Ternepb pacCMOTPUM YCOBEPIIEHCTBOBAaHHbBIE TeCThI B inctuire 9.2. OHM neaior
aBCOTIOTHO TO JKe CaMOoe, HO KOJT OB iepepaboTaH B O0Jiee SICHYIO 1 BBIPA3UTEIBHYO

bopmy.

JInctmHr 9.2. SerializedPageResponderTest.java (nepepaboTaHHas Bepcus)

public void testGetPageHierarchyAsXml() throws Exception {
makePages("PageOne", "PageOne.ChildOne", "PageTwo"):

submitRequest("root", "type:pages");

assertResponseIsXML();
assertResponseContains(
"<name>PageOne</name>", "<name>PageTwo</name>", "<name>ChildOne</name>"
)
1

public void testSymbolicLinksAreNotInXmlPageHierarchy() throws Exception {
WikiPage page = makePage("Pagelne"):
makePages("PageOne.ChildOne", "PageTwo");

addLinkTo(page, "PageTwo", "SymPage"):
submitRequest("root”, "type:pages");

assertResponselsXML();
assertResponseContains(
"<name>PagelOne</name>", "<name>PageTwo</name>", "<name>ChildOne</name>"
):
assertResponseDoesNotContain("SymPage");

}

public void testGetDataAsXml() throws Exception {
makePagelithContent ("TestPageOne", "test page");

submitRequest("TestPageOne", "type:data");

assertResponselsXML();
assertResponseContains("test page", "<Test");

}

B crpykType TectoB oueBuaHo BoruionieH natrepH [IIOCTPOEHUE-OITEPAIIV -
I[TPOBEPKA!. Kax/blii TeCT 4eTKO JIeJIUTCST Ha TPY YacTu. [lepBast yacTh CTPOUT Te-
CTOBBIE JTAHHBIE, BTOPAs YaCThb BBITIOIHSET ONIEPAIIUHU € TECTOBBIMU JAHHBIMHU, & TPETHS
YacTh [IPOBEPSIET, UTO OTIEPAIHS TIPUBENIA K O3KUIAEMBIM Pe3yJIbTaTaM.

Uhttp://tnesse.org/FitNesse.AcceptanceTest Patterns.
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O6paTI/IT€‘ BHMMaHue: 60JbLIas 4YacTh pasaparkaronmnx MeJodeli ncuessa. TecTol He
AEJIal0T HUYEro JIMITHETO, U B HUX NCITOJIb3YIOTCA TOJIBKO ,Z[ell/)ICTBI/ITeJII)HO HeO6XOI[I/I-
MBbI€ TUITBI JaHHBIX 1 (l)yHKL[I/II/I.

JI060ii TPOrpaMMUCT, YUTAIONIUN 9TH TECTHI, 0Y€Hb OBLICTPO PaszbepeTcst B TOM, 4TO
OHHU JIEJTAIOT, He COMBASICH C TIYTU U HE YBSI3HYB B JIMITHUX MTOAPOOHOCTSIX.

NMpeaMeTHO-OPUEHTUPOBAHHbIN
A3bIK TECTUPOBAHUSA

Tectpr B uctunre 9.2 1eMOHCTPUPYIOT METOIUKY TTOCTPOEHUS MPEAMETHO-OPUEH-
TUPOBAHHOTO S3bIKA /LIS TPOTPAMMUPOBAHMST TeCTOB. BMecTo BbI3oBa hynkimii API,
UCTIOJIb3YEMbBIX MTPOrPAMMUCTAMU JIJIT MAHUTTYJISIIIUIT ¢ CUCTEMO, MBI CTPOMM HAbOP
byHKIMN U cayReOHBIX TporpamM, uctosbsyomux APT; ato yrporaer HamucaHe
u ytenue TectoB. Hamm dyHKImy u caryskeOGHbIE TPOTPAMMBI 06PasyIoT CIIeIHaIi-
3upoBanHbiil API, To ecTb 110 CyTH — SA3BIK TeCTUPOBAHUS, KOTOPbII TIPOTPAMMUCTBI
HCIIONB3YIOT JJISI YIPOIIEeH!s PabOThl Hajl TeCTaMMU, a TaKsKe YTOOBI TIOMOUb PYTHM
[IPOTrPAMMHUCTAM, KOTOPBIE OY/IyT YUTATH STH TECTBI TIO3/IHEE.

Tecrosbiit API He mpoeKTHPYeETCS 3apaHee; OH pasBUBAETCs Ha Ga3e MHOTOKPATHON
mepepaboTKH TECTOBOTO KOJA, TIEPETPY;KEHHOTO HEHYKHBIMU TToApoOHOCTAMIE. [0
AHAJIOTHH C TeM, Kak s iepepabortas iuctur 9.1 B iuctunr 9.2, IMCIUTIMHIPOBAHHBIE
Pa3paboTUNKH TTePepabaTHIBAIOT CBOT TECTOBBII KO B G0JIee TAKOHIIHBIE 1 BHIPA3H-
TesbHbIe (POPMBI.

[ABOMHOM CTaHAApPT

[pyrima, o KOTOPOH 51 yIIOMIHAJ B HAYaJIe ATOM TJIaBbI, B OMPECICHHOM CMBICJIE Oblia
npasa. Koz rectoBoro API nounHseTcss HeCKOJIbKO UHBIM TEXHUYECKIM CTaH/IapTaM,
yeM KoJ mpoykTa. OH TakKe A0JKeH OBITh TIPOCTBIM, JAKOHUYHBIM U BHIPA3UTEh-
HBIM, HO OT Hero He Tpebyercst Takast ahHeKTUBHOCTD. B KOHIIe KOHIIOB, TECTOBBIN KO/
paboTaeT B TECTOBOU CpeJie, a He B CPe/ie PeanbHO AKCIIyaTaln TPOAYKTa, & 3TN
Cpe/ibl BeChMa 3aMETHO Pa3JIMyaioTCs M0 CBOUM MOTPEOHOCTSIM.

Paccmorpum Tect u3 smctudra 9.3. S1 Harnmcas ero B xozie paboThl HaJl TIPOTOTUITOM CH-
CTeMBI KOHTPOJISI OKpysKaioteit cpemnl. He BaaBasch B TOAPOOGHOCTH, CKaKY, 4TO TECT
3TOT IIPOBEPSIET, YTO MPHU CJAUIITKOM HU3KOHN TeMIlepaType BKII0YaeTCsl MeXaHU3M OI10-
BEIEHNST O HU3KON TeMIepaType, 060TpeBaTeNb 1 CHCTeMA TTOAYH HATPETOTO BO3AYXA.

Jinctmur 9.3. EnvironmentControllerTest.java

@Test
public void turnOnLoTempAlarmAtThreashold() throws Exception {
hw.setTemp(WAY_TOO_COLD):
controller.tic();
assertTrue(hw.heaterState())
assertTrue(hw.blowerState())

assertFalse(hw.coolerState()):
npodoicenue
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JinctuHr 9.3 (Npoao/mkeHne)

assertFalse(hw.hiTempAlarm());
assertTrue(hw.ToTempAlarm());

}

Komeuno, 3ToT JINCTUHT COAEPKUT MHOKECTBO HEHYKHBIX 1107ipodHOCTel. Harpumep,
aT0 frestaet HyHKImst tic? S ObI mpermoyest, UToObI YUTATEND He 34yMBIBAIICS 00 9TOM
B XO7I€ YTeHus Tecta. duraresb J0/DKeH AyMaTh O [PYTOM: COOTBETCTBYET JId KOHEYHOe
COCTOSTHUE CUCTEMBI €T0 MTPEJICTABIEHUAM O <CJIUITKOM HU3KOI» TeMIieparype.

OGpaTrTe BHUMAHUE: B XOJI€ YTEHUSI TECTA BAM TIOCTOSTHHO ITPUXONUTCST TTEPEKITI0IATh-
csl MEK/Ly HazBaHUEeM [IPOBEPSIeMOT0 COCTOSAHUS U YCIOBUEM ITPOBEPKU. Bbl cMOTpH-
Te Ha heaterState (cocTosiHue 0GoTpeBarTeist), a 3aTeM Balll B3TJIs[ CKOJb3UT HAJIEBO
Kk assertTrue. Bol cMoTpute Ha coolerState (cocTosiHue OXJIQJUTEJIS), @ Balll B3IJISLL
oTcTytaer k assertfalse. Bee aTu nepemerienns yToMUTebHbI U HeHaeKHBL. OHI
YCJIOKHSIOT YTEHNE TECTa.

B mactunre 9.4 npencrasiiena HoBasg (popma TecTa, KOTopast YMTAeTCsI TOPA3/Io MPOIIIe.

Jinctuur 9.4. EnvironmentControllerTest.java (nepepabotaHHas Bepcus)

@Test
public void turnOnLoTempAlarmAtThreshold() throws Exception {
wayTooCold():;
assertEquals("HBchL", hw.getState());

}

KoneuHo, st ckpblT GyHKIHIO tic, co3nas bosee MOHATHYO GyHKIIO wayTooCold. Ho
0cobOro BHUMAaHWSI 3aC/IYKUBACT CTPAHHAST CTPOKA B BbI30Be assertfquals. Bepxuuit
PErucTp 03HAYAET BKIIOUEHHOE COCTOSTHUE, HIDKHII PETHCTP — BBIKJIIOYEHHOE COCTOS-
e, a GYKBbI BCET/IA CIEYIOT B OMPEIEJIEHHOM TOPsIIKe: {060zpesamenn, nodava 603-
dyxa, 0Xa1a0umenb, CUZHAL O BbICOKOL MEeMNePamype, CUzZHAIL 0 HUSKOU memnepamype;.

Xotst Takast popma OGJIM3KA K HAPYIIEHUIO TIPABUJIA O MBICJIEHHBIX TIPEOOPa3OBaHM-
X!, B JaHHOM cJly4yae OHa BBITJISIIUT YMECTHOW. Ec/ii BaM U3BECTEH CMBICJ 9TUX
0003Ha4YEHUI, Balll B3IJIsI CKOJB3UT 110 CTPOKE B OJHOM HAIIPABJICHUK U BBl MOJKETE
OBICTPO HHTEPIPETUPOBATH PE3YJIBTaThl. UTE€HIE TAKUX TECTOB MOYTH YTO JOCTABJISIET
YIOBOJbCTBHE. BarjsHuTe Ha IUCTUHT 9.5 1 yOeauTeCh, KaK JIErKO IHOHATh UX CMBICIL

JinctuHr 9.5. EnvironmentControllerTest.java (pacluvpeHHbIi Habop)
@Test
public void turnOnCoolerAndBlowerIfTooHot() throws Exception {
tooHot();
assertEquals("hBCh1", hw.getState());
1

@Test
public void turnOnHeaterAndBlowerIfTooCold() throws Exception {
tooCold();

! Cwm. «I36eraiiTe MBICJTEHHBIX TIPE0OPA30BaHUiTy, C. 47.
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assertEquals("HBch1", hw.getState());
}

@Test

public void turnOnHiTempAlarmAtThreshold() throws Exception {
wayTooHot () ;
assertEquals("hBCHT", hw.getState());

}

@Test

public void turnOnLoTempAlarmAtThreshold() throws Exception {
wayTooCold():;
assertEquals("HBchL", hw.getState()):

}

Oynuxknus getState npusenena B mucrunre 9.6. O6paTute BHUMaHue: 9(pPEeKTUBHOCTh
ATOTO KOJIa OCTABJISIET JKeqlaTh Jiydiinero. Itobor cuenath ero GoJiee ahOEKTUBHBIM,
BEPOSATHO, MHE CTOMJIO UCIIOJIb30BaTh KJyacc StringBuffer.

Jinctur 9.6. MockControlHardware.java

public String getState() {
String state = ""

state += heater ? "H" : "h":
state += blower ? "B" : "b";
state += cooler ? "C" : "c";
state += hiTempAlarm ? "H" : "h";
state += loTempAlarm ? "L" : "1"

return state;

}

Kiace StringBuffer mekpacus u neynoben. Jlaxke B KoJie TIPOYKTA 51 cTapatoch usbe-
TaTh €T0, €CJIN HTO He TIPUBOAUT K OOJIBIITIM TTOTEPSIM; KOHEYHO, B KOfle 13 TucTuHTa 9.6
norepu HeBesnKU. OIHAKO CJIeIyeT YYUTbIBATh, UTO IIPUJIOKEHUE TIUIIETCS 171 BCTPO-
€HHOI CUCTEMBI PEATTHHOTO BPEeMEHH, B KOTOPOI BBIYUCIUTEIbHBIE PECYPCBI M TAMSTh
cUJIbHO orpanuyeHbl. C ApyToil CTOPOHDL, B cpejie TeCTUPOBAHUS TaKHe OTPAHUYeH IS
OTCYTCTBYIOT.

B aToM mposiBAIsteTCst Mprpo/ia ABOITHOTO CTaHAApTa. MHOTOE M3 TOTO, YTO BBI HUKOT/A
He CTaHeTe IeJIaTh B CPejie IKCILUTyaTaIluK TPOAYKTA, A6COTOTHO HOPMATBHO BBITJISITAT
B cpejie TectupoBatusi. OOBIYHO pedb UJIET O 3aTPaTax maMsiTi Win 3(hPeKTuBHOCTU
paboTHI TIPOTIeccopa — HO HuK020a 0 TPOOIEMAX YMCTOTDHI KOJA.

OpaHa npoBepKa Ha TecT

Cy1iecTByeT TOUKa 3peHUst!, COTIIACHO KOTOPOil Kaskjiast TectoBast (yHKIMS B TeCTe
JUnit nomkHa copepskaTh OJIHY — M TOJBKO OIHY — IUPEKTUBY assert. Takoe mpasuiio

! Cwm. sanucp B Gyore JleiiBa Acrena (Dave Astel): http://www.artima.com/weblogs/viewpost.
jsp?thread=35578.
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MOJKET ITOKa3aTbCs U3JNIIHE )KeCTKUM, HO €T0 IIpenMylliecTBa HarJs HO BU/IHbBI
Bunctunre 9.5. TecTbl IPUBOJAT K OTHOMY BBIBO/LY, KOTOPBIN MOKHO OBICTPO 1 JIETKO
MTOHATD IIPU YTCHUU.

Ho uto BbI ckazkere o jcTunre 9.2? B HeM 00beHeHa IPOBEPKa ABYX YCIOBHIA: UTO
BBIXO/IHBIE JIAHHBIC TTpe/icTaBIeHbI B (hopmaTe XML 1 oHU coniepKaT HEKOTOPBIE IO/~
cTpoku. Ha mepBbIit B3IJIsA/] TaKoe pellieHue BRITVISINT COMHUTENbHO. Bripouem, TecT
MOKHO Pa3OuTh HA JIBA OTAETbHBIX TECTA, KAK/bII U3 KOTOPBIX MMEET COOCTBEHHYTO
JIVPEKTUBY assert, Kak MoKasaHo B JUCTHHTE 9.7.

JNnctuHr 9.7. SerializedPageResponderTest.java (oaHa anpekTuBa assert)

public void testGetPageHierarchyAsXml() throws Exception {
givenPages("PageOne", "PageOne.ChildOne", "PageTwo");

whenRequestIsIssued("root", "type:pages");

thenResponseShouldBeXML() ;
}

public void testGetPageHierarchyHasRightTags() throws Exception {
givenPages("PageOne", "PageOne.ChildOne", "PageTwo");

whenRequestIsIssued("root", "type:pages");

thenResponseShouTdContain(
"<name>PageOne</name>", "<name>PageTwo</name>", "<name>ChildOne</name>"
)

Ob6parute BHUMaHUE: s IePEUMEHOBaAJI (DYHKIIUU B COOTBETCTBUU CO CTAHIAPTHOI
cxemoit given-when-then [RSpec]. JTo eme cunbHee ynpoinaet yrenue Tecto. K co-
JKaJIEHUIO, TaKOe pa3OreHue PUBOANT K MOSBJIEHUIO OOJIBIIOro KOJNYecTBa AyO.Iu-
PYIOIIETOCS KOJA.

Yrobbl u3beskaTh LyOJNPOBAHUS, MOKHO BOCIIOJIb30BaThes maTrepioM HTABJIOH-
HBIN METO/I [ GOF], Byrounth yacTu given/when B 6a3oBblii KJ1acc, a yactu then —
B Pa3JIMYHbIE TPOU3BOHBIE KJIACCH. A MOKHO CO3/IaTh OTAETbHBIN TECTOBBIN KJIACC,
IIOMECTUTD YacTu given u when B (pyuknuio @Before, a yactu then — B Kax/yto GpyHK-
o @Test. Ho moxoske, TaKOM MEXaHU3M CJIMIITKOM CJIOKEH JIJIS CTOJIb HE3HAUNTETh-
HO#T Tpo6JIeMbl. B KOHEYHOM UTOTE S TIPEATOYEsT PENIeHIe ¢ MHOKECTBEHHBIMY [TV~
pekTuBaMu assert ua jimcrunra 9.2.

S1 mymaro, 4To TIPABUIIO «OHOTO asserts sIBJsieTcst Xopolieil pekomeraarueil. OGbraHO
s CTApaloch CO3/1aTh MIPEJIMETHO-OPUEHTUPOBAHHBIN SI3bIK TECTUPOBAHUS, KOTOPbIN
9TO [IPABKIIO TIOAJIEPKUBAET, KaK B uctuHre 9.5. Ho ipu aToM s He 6010Ch BKIIOYATh
B CBOM TeCThI OoJiee OHOIT AMPEKTUBLI assert. BeposTHo, Jiydllie Bcero ckasarb, 4To
KOJIMYECTBO AUPEKTHB assert B TecTe JOJKHO ObITh CBEIEHO K MUHUMYMY.
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OaHa KoHUenuus Ha TecTt

[Moxxanyii, 6oJiee MoJIe3HOE PABIIIO [JIACUT, YTO B KayKI0M TeCTOBOM (DYHKIIMHU TOJIZKHA
TECTHPOBATHCS OJIHA KOHIIENI. MbI He XOTHM, 4TOOBI AJIMHHBIE TECTOBbIE (DYHKIIMN
BBITIOJIHAJIN HECKOJIBKO PA3HOPOJHBIX ITPOBEPOK OJHY 3a Apyroi. Jluctunr 9.8 co-
JEPKUT TUITUYHBINA IPUMEP TAKOTO Pojia. DTOT TECT CJIe0BAIO Obl pa3buTh Ha TPU
HE3aBUCHUMBIX T€CTa, IOTOMY YTO B HEM BBIIIOJIHAIOTCS TPU HE3aBUCHUMBIX [IPOBEPKH.
O6bennHeHrE UX B OHON (DYHKIMU 3aCTABJISIET YMTATEIIS Ta/IATh, IOYEMY B (DYHKITUIO
BKJIIOYAETCS Kak/[asl CEKIUs, U KaKoe YCJIOBUE IIPOBEPSETCS B 9TON CEKIIMU.

Jinctuur 9.8
/**
* Tectbl ang metoga addMonths().
*/
public void testAddMonths() {
SerialDate dl1 = SerialDate.createlnstance(31, 5, 2004):

SerialDate d2 = SerialDate.addMonths(1, dl);
assertEquals(30, d2.getDayOfMonth());
assertkEquals(6, d2.getMonth());
assertEquals(2004, d2.getYYYY());

SerialDate d3 = SerialDate.addMonths(2, dl);
assertEquals(31, d3.getDayOfMonth()):
assertEquals(7, d3.getMonth());
assertkEquals(2004, d3.getYYYY());

SerialDate d4 = SerialDate.addMonths(1, SerialDate.addMonths(1, dl1));
assertEquals(30, d4.getDayOfMonth());

assertbquals(7, d4.getMonth());

assertEquals(2004, d4.getYYYY());

}

BepositHo, TpU TecTOBbBIE (DYHKITUY JIOJIKHBI BBITJISIAETD TAK:
O Given: mocseHWi IeHD MecsIa, cocTostniero U3 31 aus (Hanpumep, Maii).

1) When: ipu 106GaBJIEHUN OZHOIO MECIA, IOCIEIHUM JHEM KOTOPOI'O SIBJISIETCS
30-e wrcio (HarpyuMep, UIOHb ), IaTol JOJKHO ObITh 30-€ YMCI0 9TOro MecsIla,
aHe 31-e.

2) When: npu 1o0aBJIEHUN ABYX MECSIIEB, KOTA IIOCJAEIHIM JHEM BTOPOTO MeCsIa
asisercs 31-e unciio, 1aToi K0JKHO OBITh 31-€ uncio.
O Given: mocsieHuii ieHb Mecsiia, coctosiiero u3 30 gHeit (HapUMep, UIOHb ).
1) When: pu 106GaBJEHNN OZHOIO MECHIA, IOCAEIHUM JHEM KOTOPOI'O SIBJISIETCS
31-e uncJo, 1aToit Z0JKHO ObITH 30-€ YncsI0 aToro Mecsila, a ue 31-e.

B rtakoit ¢hopMyInpoBKe BUIHO, 4TO CPEAN PA3HOPOAHBIX TECTOB CKPLIBAETCST OIHO
o6uiee npasuiio. [Ipu yBemyeHnn Mecsna jata He MOKET IPEBBICUTD II0C/IeIHEe YHC-
Ji0 HoBOTO Mecsia. Cre/ioBaresbHO, B pe3yJibrate yBesndenre Mecsiia st 28 deBpasist
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IoJIKHA OBITH MoJydeHa gara 28 Mapra. B Tekyieil Bepcuu aTo ycaoBUe He IIPOBepsi-
€TCs, XOTH TaKOH TeCT ObLI OB TOJIE3CH.

Takum o6paszom, podJiemMa He B MHOKECTBEHHbBIX IMPEKTUBAX aSSert B Pa3HbIX CEKI[-
ax suctunra 9.8. IIpobiema B ToM, 4TO TecT MpoBepsieT GoJiee OAHON KOHLemuu. Tak
4TO, BEPOSITHO, JIydlile Bcero c(hopMyJIMPOBATD ITO TIPABUJIO TAK: KOJUYECTBO IUPEKTUR
assert Ha KOHIEINIHIO JOJKHO ObITh MUHUMAJIBHBIM, U B TECTOBON (DYHKIIMN JOJKHA
MIPOBEPSITHCS TOJIBKO OJIHA KOHIIETTITHS.

F.I.R.S.T.!

YucThle TECTHI JOJKHBI 00JIa1aTh €IIE IISIThIO XapaKTePUCTUKAMU, HA3BAHUST KOTOPBIX
06pasyIoT IPUBEIEHHOE COKPAIICHUE,

Beicrpora (Fast). TecTbl 10JIKHBI BBITIOTHATHCS OBICTPO. ECJIN TECTHI BBIMOIHSIIOTCS
Me/IJICHHO, BaM He 3aX0UYeTCs 4acTo 3allycKaTh UX. bes yacToro samycka TecToB 11po-
GJieMbl He OY/IyT BBISBJISATHCS HA TOCTATOYHO PAaHHEN CTaJNH, KOTIa OHU 0COOEHHO
JIETKO UCITPaBJIAOTCSA. B uTore Bbl yoke He Tak CIIOKOMHO OTHOCUTECH K YUCTKE CBOETO
KOJIa, ¥ CO BpeMEHEM KO/l HAUMHACT 3arHUBaTh.

Hesasucumocts (Independent). TecTsl He TOJIKHBI 3aBUCETH APYT OT apyra. OauH
TECT He J0JKEH CO3/1aBaTh YCIOBHUS IS BBIIIOJIHEHUS cJIedylomero tecta. Bee Tectnr
JIOJKHBI BBITIOJTHSITHCST HE3AaBUCUMO U B JIIOOOM TIOPSIJIKE Ha Baiiie yeMoTpenue. Ecim
TECTBI 3aBUCAT APYT OT APYTa, TO IIPU MEPBOM OTKa3e BOSHUKAET LeJbIi Kackas cO0eB,
KOTOPbIN YCJIOKHSIET IMAaTHOCTUKY U CKPbIBAET /le(DEKThI B 3AaBUCUMbBIX TECTaX.

IMosropsemocts (Repeatable). TecTbl H0JIKHBI JaBaTh OBTOPSIEMbIE PE3YJIBTATHI
B 100011 cpezie. Bbl 10/15KHBI IMETh BO3MOKHOCTD BBITIOJIHUTD TECTHI B CPEJIE PEATbHON
DKCILIyaTalluu, B Cpejie TeCTUPOBAaHMS MM Ha BallieM HOyTOYKe BO BPeMs BO3Bpalile-
HuA I[OMOI>,I C pa6OTBI. ECJH/I Ballli TeCThbI HE 6yI_IyT AaBaTb O/ITHO3HAYHbIX pe3y]IbTaTOB
B JI00BIX yCJIOBUSX, BbI BCEI/Ia CMOKETE HAWTH OTTOBOPKY JLJIsI OObACHEHUS HeyAau.
Taxske BbI JIMITMTECH BOSMOKHOCTH TIPOBOANTH TECTUPOBAHUE, €CIIN HY/KHAS CPeia
HEZ0CTYIIHA.

OuesugHocts (Self-Validating). PesyibraTroM BBITIOJSHEHNST TECTA OJKEH OBITH JIO-
rudeckuii mpusHak. Tect jmbo mpotes, 6o He mpoiiesa. UToObl y3HATh PE3yJIbTar,
M0JTh30BATENb HE JIOJIKEH YUTATh XKy PHAIbHBIN (aiis. He 3actaBiisiiTe ero Bpy4HyIo
CPaBHUBATH JIBA PA3HBIX TEKCTOBBIX daiiia. Eciu pe3ysbraT Tecta He O4eBUIEH, TO
OTKa3bl TPHOOPETAIOT CYOHEKTUBHBIN XapaKTe], a BBITIOTHEHIE TECTOB MOJKET MTOTPe-
60BaTh LOJArON Py4HON 00PaObOTKU JAHHBIX.

Ceoespemennoctb (Timely). TecTbl J0KHBL CO31aBaThCst CBOEBPeMeHHO. Moy Ib-
HBIE TECThI MTUILYTCS HeNOCPeOcmeenio neped KoJIoM IPOAYKTa, 00eCednBaOIIMM UX
IIPOXOJKAEHME. Ecim BbI Iniirete TecTwl mocsie KOla IPO/IYKTa, Bbl MOJKETE PEIINUTD, 4YTO
TEeCTUPOBAHME KO/IA TIPOIYKTA CO3/IaeT CJAUITKOM MHOTO TPYZHOCTEN, a BCe U3-3a TOTO,
4TO y00CTBO TECTUPOBAHUS HE YYUTHIBAJIOCH IIPH IIPOEKTUPOBAHUY KOZIA IPOLYKTA.

! Yuebnnie matepuassl Object Mentor.
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3aK/iloueHue

B oroii ri1aBe Mbl e/1Ba 3aTPOHYJIU TeMY TeCTUPOBaHMA. S 1yMalo, YTO Ha TEeMY YUCMbLX
mecmos MOKHO OBLITO ObI HATTHCATD TENYIO KHUTY. JIJIsT «37I0POBbsI» TIPOEKTA TECTHI He
MeHee BaKHBI, YeM KOJI ITPOAYKTa. A MOKET ObITh, OHU ellle BasKHEe, OTOMY UTO Te-
CTBI COXPAHSIOT U YIYUIIAIOT THOKOCTH, YI0OGCTBO COTPOBOYKAEHUST I BOSMOKHOCTI
MOBTOPHOTO MCIIOJIb30BaHUS KoJa TpoyKTa. IlocTogHHO cieuTe 32 YUCTOTON CBOMX
tectoB. [ToctapaiiTech cjielaTh X BHIPA3UTEIbHBIMU U JIAKOHWIHBIMU. MI300peTaiiTe
tecToBble API, KOTOPBIM OTBOAUTCS POJIb IPEAMETHO-OPUEHTHPOBAHHOIO A3bIKa Te-
CTHUPOBaHUS, YIIPOIIAIOIIET0 HAllCAHNe TECTOB.

Ecom Bot Gyzete mpeHebpesKUTeNbHO OTHOCUTLCS K TECTaM, TO U BAlll KOJI HAYHET 3a-
ruuBath. [lojepknBaiiTe YUCTOTY B CBOMX TECTaX.

JintepaTtypa
[RSpec]: RSpec: Behavior Driven Development for Ruby Programmers, Aslak Hellesy,
David Chelimsky, Pragmatic Bookshelf, 2008.

[ GOF]: Design Patterns: Elements of Reusable Object Oriented Software, Gamma
et al., Addison-Wesley, 1996.
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Jlo HacTosIIero MOMEHTA Hallle BHUMaHUe ObLIO COCPEIOTOYEHO UCKIIOUNTEIBHO Ha
TOM, KaK KaueCTBEHHO HAIIUCATh CTPOKU 1 OJIOKK Koga. Mbl pazoOpasinuch ¢ paBuib-
HOIl KoMITO3uIMeEl (hYHKIMIT 1 1X B3auMocBsa3saMu. Ho kakuMu Obl BbIPasUTeIbHBIMU
1y Obuir YHKIUHE U COAEPKALIIEC B HUX KOMAH/BI, MBI HE 0OBEMCS YHCTOTHI KOZA
JIO TeX TIOp, TIOKa He 0OpaTHM BHUMaHIe Ha GoJiee BBICOKKE YPOBHHU OpraHU3allui Kojia.
B aroil ry1aBe peun 1moiifieT o0 YUCTOTE KJIACCOB.

CtpoeHue Knacca

ITo CTaHAapPTHBIM ITpaBUJIaM Java KJlaCC JOJIKEH HaUYMHATBCA CO CITMCKa ITEPEMEHHDbIX.
Cuauaja NMEePEUYNCTAIOTCA OTKPBITbIE CTaTUYECKNE KOHCTAHTDI. [[aJIee CJIeayIoT mpu-
BaTHbIE CTaTUYECKUE IIEPEMEHHDBIC, 4 3a HUMU UAYT IIPUBATHbIE IIEPEMEHHBIC IK3EM-
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TIAPOB. OTKprTbIX II€EpEMEHHBIX 0OBIYHO HET, TPYyZAHO HalTH BeCKue IIPpUYUHBL JJIA
X UCIIOJIb30BaHMA.

3a CIUCKOM TIePEMEHHBIX 00BIUHO CJAEAYIOT OTKPBIThIE (DYHKI[MK. MBI TIpe/ITounTa-
€M Pa3MeliaTh IMPUBATHbIE BCIIOMOTATEIbHbIE (DYHKIINU, BHI3bIBAEMbIE OTKPBITHIMU
(byHr1IMSAMY, HETIOCPEACTBEHHO 3a CAMOl OTKPBITON (hyHKIMEN. Takoe pa3mMerienue
COOTBETCTBYET MPABUJIy TIOHV)KEHWSI, B PE3YJIbTaTe Yero MPOrpaMMa UNTAeTCsT Kak
raseTHasd CTaTbsd.

UHkancynsauus

Mol 1ipenourtaeM 00bIBIATH IEPEMEHHbIE ¥ BCIIOMOraTe/ibHble (DYHKIUHU [IPUBaT-
HBIMH, HO OTHOCHUMCST K HUM 0e3 (haHarnama. VITHOT/a mepeMeHHY 0 U BCIIOMOTaTe Tb-
HyI0 (QYHKIMIO IPUXOAUTC 00bABIATH 3AIUIIEHHON, YTOOBI UIMETh BO3MOKHOCTD
obparuThest K Heit us Tecta. C Halllel TOYKK 3PDEHUST TECThI UCKJIFOYUTETbHO BasKHBL.
Ecymm tect 13 TOTO e nakeTa JOJIKeH BbI3BaTh (PYHKIIUIO MM 0OPATUThCS K IIepeMeH -
HOM, MBI UCITOJIb3yeM 3aIUINEeHHDIN NN TaKeTHBIN yPOBEHD A0CTyIa. TeM He MeHee
HauMHATh CJELYeT ¢ MoKMCcKa crocoba, coxpaHsiouiero npusarHocts. OcabieHne
MHKAIICYJISIINN BCETa J0JIKHO ObITh IOCIEAHEN MEPOIi.

Knaccbl gomxHbl 6bITb KOMNAKTHbIMMU!

ITepBoe 1paBuJIO: KJIACCHI AOJIKHBL ObITh KOMIAKTHBIMU. BTOpoe mpaBuiio: Kiaccsl
JIOJIKHBI OBITD ernje KoMiakTHee. Het, Mbl He cOGUpaeMcst IOBTOPSATH TEKCT U3 IJIaBbI 3.
Ho kak u B cirydae ¢ GyHKIMSIMU, KOMITAKTHOCTD JIOJKHA CTATh OCHOBHBIM MTPABIIOM
MTPOEKTUPOBAHNUS KJIacCOB. U /711 KJIAaCCOB HAYMHATH CJIELYET C BOITPOCA: <A HACKOJIBKO
KOMITAaKTHBIMH ?»

Pazmep dynkimii onpesesnsercs: KoJniecTBOM (DU3nYecKuX CTPoK. B kiiaccax ncnoJib-
3yeTcs APYyTrast MeTPHUKA; MBI TOJCIUTBIBaeM omaemcmeennocmu [RDD].

B muctunre 10.1 mpeacraBien kiaacc SuperDashboard, mpegoctaBstomnii okojo 70 oT-
KPBITBIX METOIOB. BOMBIIMHCTBO Pa3pabOTYMKOB COITIACUTCS C TEM, 9TO 3TO Iepedop.

JinctmHr 10.1. CAMILKOM MHOTrO OTBETCTBEHHOCTEN

public class SuperDashboard extends JFrame implements MetaDataUser
public String getCustomizerLanguagePath()
public void setSystemConfigPath(String systemConfigPath)
public String getSystemConfigDocument()
public void setSystemConfigDocument(String systemConfigDocument)
pubTic boolean getGuruState()
public boolean getNoviceState()
public boolean getOpenSourceState()
public void showObject(MetaObject object)
public void showProgress(String s)
public boolean isMetadataDirty()
public void setIsMetadataDirty(boolean isMetadataDirty)
pubTic Component getlastFocusedComponent()

public void setlLastFocused(Component TastFocused)
npodoicenue
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Jinctunr 10.1 (npogosmkeHune)

public void setMouseSelectState(boolean isMouseSelected)
public boolean isMouseSelected()

public LanguageManager getlLanguageManager()

public Project getProject()

public Project getFirstProject()

public Project getlLastProject()

public String getNewProjectName()

public void setComponentSizes(Dimension dim)

public String getCurrentDir()

public void setCurrentDir(String newDir)

public void updateStatus(int dotPos, int markPos)

public Class[] getDataBaseClasses()

public MetadataFeeder getMetadataFeeder()

public void addProject(Project project)

public boolean setCurrentProject(Project project)

public boolean removeProject(Project project)

public MetaProjectHeader getProgramMetadata()

public void resetDashboard()

public Project ToadProject(String fileName, String projectName)
public void setCanSaveMetadata(boolean canSave)

public MetaObject getSelectedObject()

public void deselectObjects()

public void setProject(Project project)

public void editorAction(String actionName, ActionEvent event)
public void setMode(int mode)

public FileManager getFileManager()

public void setFileManager(FileManager fileManager)
public ConfigManager getConfigManager()

public void setConfigManager(ConfigManager configManager)
public ClassLoader getClassLoader()

public void setClassLoader(ClassLoader classLoader)
public Properties getProps()

public String getUserHome()

public String getBaseDir()

public int getMajorVersionNumber()

public int getMinorVersionNumber()

public int getBuildNumber()

pubTic MetaObject pasting(

MetaObject target, MetaObject pasted, MetaProject project)
public void processMenultems(MetaObject metaObject)
public void processMenuSeparators(MetaObject metaObject)
public void processTabPages(MetaObject metaObject)

public void processPlacement(MetaObject object)

public void processCreatelLayout(MetaObject object)

public void updateDisplaylLayer(MetaObject object, int TayerIndex)
public void propertyEditedRepaint(MetaObject object)
public void processDeleteObject(MetaObject object)

public boolean getAttachedToDesigner()

public void processProjectChangedState(boolean hasProjectChanged)
public void processObjectNameChanged(MetaObject object)
public void runProject()
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public void setAcowDragging(boolean allowDragging)

public boolean allowDragging()

public boolean isCustomizing()

public void setTitle(String title)

pubTic IdeMenuBar getlIdeMenuBar()

public void showHelper(MetaObject metaObject, String propertyName)
// ... W ewe MHOrO [ApYrux, HEe-OTKPbITbIX METOMOB. . .

A ecym 661 Kiace SuperDashboard cojiepsKast TOJBKO METO/IBI, TPUBEICHHDIE B INCTUH-
re 10.27

JinctuHr 10.2. [1oCTaTOYHO KOMMNAKTHO?

public class SuperDashboard extends JFrame implements MetaDataUser
pubTic Component getlLastFocusedComponent()
public void setlastFocused(Component TastFocused)
pubTic int getMajorVersionNumber()
public int getMinorVersionNumber()
public int getBuildNumber()

[1aTH METO/IOB — He CANIIKOM MHOTO, He Tak JI? B HameM cirydae CIUIIKOM, TOTOMY
YTO HECMOTPS Ha Majloe KOJIMYeCTBO METOIOB, Kjacc SuperDashboard mo-mpexHemy
WMeET CIUIITKOM MHOTO OTBETCTBEHHOCTEH.

Mms knacca TOJKHO ONKUCBIBATL €0 OTBETCTBEHHOCTU. B cymHocT, UM J0JIKHO
cTaTh MePBBIM (haKTOPOM, CIIOCOOCTBYIOIIUM OTIPENETIEHI0 pa3Mepa Kiacca. Ecaun
IS KJIacca He yaaeTcs mogo6paTh 4eTKOe, KOPOTKOE UMsI, BEPOSITHO, OH CJIUTITKOM
Besuk. YeM TymMaHHee MMsT KJacca, TeM GOJIbIie BEPOSTHOCTD, YTO OH MMEET CJIHIII-
KOM MHOTO OTBeTCTBeHHOCTell. B yacTHOCTH, IpUCYTCTBHE B UMEHaX KJIacCOB CJIOB-
nponbIp «Processory», «Manager» n «Supers 4acTo CBUIETETLCTBYET O HEKETaTeThHOM
00BeTUHEHIH OTBETCTBEHHOCTEN.

Kparkoe onucanue Kjaacca A0JKHO YKIaAbIBATCSA IIPUMEPHO B 25 €JI0B, 6e3 BbIpasKe-
HUIH <€CIIN», <«U», <UJIA» U <«HOo». Kak ObI BbI onmcaam kiace SuperDashboard? «Kiace
MPEIOCTABJISIET IOCTYII K KOMIIOHEHTY, KOTOPBIH MTOCJIeTHUM nMeJt (hoKyc BBOJIA, U T10-
3BOJISIET OTCJIEKUBATh HOMEPa Bepcuu 1 cOOpKu». [lepBoe «i» yKasblBaeT Ha TO, 4TO
SuperDashboard uMeeT CJMITKOM MHOTO OTBETCTBEHHOCTEN.

MpuHUMN eanHOM oTBeTCTBEHHOCTU (SRP)

[Mpuntun eaunoit orBercTBeHHOCTH (SRP!) yTBEpIKIaeT, UTO KIacc WIU MOIYJTh
JIOJKEH UMETh OJIHY — W TOJBKO OJHY — NPUUYUHY /I U3MEHEHUS. DTOT TPUHIIUATL
JlaeT HaM Kak olpejieJieHue OTBETCTBEHHOCTH, TaK M KPUTEPUI JIJIs OIIEHKH pa3Mepa
Kknacca. Knacewl 0JKHBI UMETh OJIHY OTBETCTBEHHOCTD, TO €CTh OJIHY TIPUUUHY JIJIsT
M3MEHEHUI.

! 3a 6osiee moxpobHOi nHbopMaIeil 06 aToM npuHIMie obpaiiaiitecs k [PPP].



168 Mnasa 10. Knaccol

Heb6oub1m0ii, kazanoch Obl, Kiaace SuperDashboard B sincrunre 10.2 uMeer aBe MPUYUHbI
JUIsL U3MeHeHUi. Bo-11epBbIX, OH OTC/IEKUBAET BEPCUIO, KOTOPast, BEPOSITHO, OyaeT
MU3MEHATHCS TIPH KakI0M OOHOBJICHUH MTPOAYKTA. BO-BTOPBIX, OH YIIPABJISIET KOMIIO-
HeHTaMu Java Swing (IIoToMKM Kjacca JFrame, ipefcTaBisioniero rpagpuieckoe OKHO
BEPXHETO YpoBHs B Swing). HecoMHEHHO, HOMEP BEPCUU JIOJKEH OOHOBJISATHCS TIPU
JII0OBIX U3MEHEHUSIX Kofla Swing, Ho 00paTHOE He BCerga BEPHO: HOMEP BEPCUH TaKKe
MOKET U3MEHSITHCSI BCJIEJCTBUE U3MEHEHUI B JIPYTOM KOJI€ CUCTEMBbI.

[MTompITKM MAEHTU(MUKAIIUN OTBETCTBEHHOCTEH (TPUYMH JIJTsT M3MEHEHHS ) 9acTo T0-
MOTAIOT BBISIBUTH U CO3/1aTh GoJiee KaueCTBEHHbIE abCTPAKIMHU /I Hallero Kojaa. Bee
Tpu MeToza SuperDashboard, OTHOCATIIVIECS K BEPCUM, JIETKO BBIAEISIOTCS B OTACTHHBIHN
kiace ¢ umeneM Version (erunr 10.3). Kiace Version o6razaer XOpouM HOTeHIna-
JIOM JIJI1 TIOBTOPHOTO MCHOJIb30BAHUS B JIPYTUX TTPUIOKEHUAX!

JinctmHr 10.3. Knacc ¢ eamMHol 0TBETCTBEHHOCTbIO

public class Version {
pubTic int getMajorVersionNumber()
public int getMinorVersionNumber()
pubTic int getBuildNumber()

[IpwHIND eqMHON OTBETCTBEHHOCTH — OJHA M3 CaMBIX BA’KHBIX KOHIIEMIIHH
B 00BEKTHO-OPHEHTUPOBAHHOM TIPOEKTHPOBaHuu. Kpome Toro, ero 0THOCUTEIBHO
HECJIOKHO TTOHATH U cobmonars. Ho Kak HYU CTPAHHO, TIPUHITAIT €THHONW OTBETCTBEH-
HOCTH 4aCTO OKA3bIBAETCA CAMBIM HAPYIIAEMBIM IPUHIIUIIOM MPOECKTHPOBAHM KJlac-
cOB. MBI IIOCTOSTHHO BCTpPeUaeM KJIACChl, KOTOPBIE JeJal0oT CIUIIKOM MHOTO BCETO.
[Touemy?

3acTaBuTh porpaMmy padoTaTh M HAUCATh YUCTHI KOJ — COBEPIIEHHO PasHble
Bemu. OObIYHO MBI JlyMaeM IIPeK/e BCEro 0 TOM, 4TOObI Halll Koz 3apaboTrall, a He
0 €r0 CTPYKTYPe 1 urcToTe. M 910 abCOMOTHO 3aKOHHO. Pas/esieHre 0TBETCTBEHHOCTH
B paboTe IPOrpaMMUCTA UTPAET He MeHee BaKHYIO POJIb, YeM B HALIMX IIPOrPAMMAX.

K coxanenmuio, CIUIIKOM MHOTHE U3 HAC MOJIATAIOT, 4TO MOCJIe TOTO, KaK IIporpaMMa
3apaboraet, ux paboTa 3akoHYeHa. MbI He TTePEKITI0YaeMCs Ha YCOBEPIITEHCTBOBAHIE
ee CTPYKTYPBI U YUCTOTHI. MBI IIepexoinM K CiIe/yIoniei 3aa4e BMECTO TOTO, 4TOOBI
CeTaTh Mar Ha3a/ U PasfeluTh pa3byxImie KIacchl Ha OT/eTbHDBIE OJIOKU C eTMHON
OTBETCTBEHHOCTDIO.

B 10 e BpeMst MHOTHE pa3pabOoTUNKHU OMACAIOTCS, YTO MHOKECTBO HEGOJBIINX Y3KO-
CrelMaJN3UPOBAHHBIX KJIACCOB 3aTPYAHUT HOHUMaHUe 001eill KapTiHbI. VX 6ecioko-
UT TO, YTO UM TIPUJIETCS TIEPEXOIUTH OT KJIAcca K KJIaccy, YToObl pazoObpaThest B TOM,
Kak peraercst 6oee KpyTHast 3a1a9a.

OnHako cucTeMa ¢ MHOKECTBOM MAJIbIX KJIACCOB MMEET He OOJIBIINe «TTOIBUKHBIX
JqacTeli», 4eM CUCTEMA C HECKOJBKUMHU OOJIBIIUMU KJIaccaMu. B TmocreHei Toxe
pUEeTCs pa3dMpaThest, U 9TO OyAET HUIYTh He mporite. Tak 4To BOTIPOC 3aKTI0YaeT-
CS B CJEYIONIEM: XOTUTE JIM BbI, YTOOBI BAITK MHCTPYMEHTHI OBLIN PA3I0KEHBI O
STIUKAM € MHOKECTBOM HEOOIBITUX OTAETEHNH, COMEPIKATIIX T€TKO OTPeIe/IeHHble



CTpoeHue knacca 169

" IIo/AIncCanHble KOMITOHEHTBI? V1 BbI IIpeArnoYnTaeTe HECKOJIbKO 6OJIBIINX SANIUKOB,
B KOTOPbI€ MOKHO CBaJINBAaTh BCE HO[[pE[[[?

Kakmast KpyIHast cucteMa CoAepKUT GObIIoi 00beM pabouell JJOTUKU 1 06J1a1aeT
BBICOKOI CJI0KHOCTBIO. IlepBoouepeIHOM LENbIo YIIpaB/IeH s STOH CJI0KHOCTBIO SIB-
JISIETCS (YOpMUPOBaNIUE CIMPYKMYPbL, TPU KOTOPOH pa3paboTUUK 3HAET, T/IE UCKATD TO,
4TOo emy Tpebyercs, 1 B M11000ii MOMEHT BpeEMEHU MOKET JOCKOHAJIBHO 3HATh TOJBKO
Ty 4aCTh CUCTEMBI, KOTOpPas HEMOCPEACTBEHHO OTHOCUTCS K ero pabore. Hanporus,
B cucTeMe ¢ GOMBITUMU, MHOTOIEJTIEBBIMHU KJTaCCAMU HaM HEM30E5KHO MPUXOAUTCS Pas-
GUPATHCS ¢ MHOKECTBOM ACIIEKTOB, KOTOPBIE B JAHHbII MOMEHT HAC HE HHTEPECYIOT.

Eme Ppa3 BbI/I€/110 OCHOBHBIE MOMEHTDBI: CUCTEMA N0JIZKHA COCTOATD N3 MHOKECTBA MeJI-
KHnX KJIaCCOB, a HE M3 He6OIBINOro yrncaa OObINNX. Kaxaprit kmace WHKaIICyJUpPyeT
OHY OTBETCTBEHHOCTb, UMEET OJHY NPUYNHY /IJId U3MEHEHUA U B33.I/IMOZI€I'/)ICTBy€T
C IPYTUMHU KJIaCCaMU JIJIAd peajin3alinn jKeJTaeMOT0 TOBEJICHNA CUCTEMDBI.

CBSA3HOCTb

Kiaccnt 10K HBI IMETH HEOOTBIITOE KOTMIECTBO TTEPEMEHHBIX 9K3eMTIISTPOB. Kaskanrit
METO/l KJIacca I0JIKEH OIePUPOBATD € OTHON MJIM HECKOJIbKUMU 13 9TUX IIePEMEHHBIX.
B obiiem caydae, 4eM ¢ GOJBITIM KOJMYECTBOM TTEPEMEHHBIX PaOOTAET METO/, TEM
BbIIIE CBA3HOCTb 9TOIO METO/Ia CO CBOUM KiaccoM. Kilace, B KOTOpOM Kask/as 1epe-
MEHHAsI UCIIOJIB3YETCsT KaXK/[BIM METOIOM, 00JIA/IAeT MAKCUMAJIbHOM CBSI3HOCTDIO.

Kak IIpaBUJIO, CO3/1aBaTh KJIaCChl C MaKCHUMaJIbHOH CBSI3HOCTHIO He PEKOMEHAYETCA...
a CKOpee BCero, aTo HEpeaJIbHO. C ﬂpyroﬁ CTOPOHBI, CBA3HOCTDb KJlaCCa A0JIKHA OBITD
BBICOKOM. BbIcOKas CBSI3HOCTH O3HA4Ya€eT, YTO METO/IbI 1 TTI€EpEMEHHbIE KJlaCCa B3aIMO-
3aBUCUMBbI 1 CYHIECTBYIOT KaK €/IMHOE I1EJI0€.

PacceMoTpuM peasusatiuio creka 13 juctudra 10.4. tor kimace obazaer 0ueHb BbICO-
KOI1 CBS3HOCTBIO. V3 TPEX ero METOJIOB TOJIBKO Size() He UCIIOJIb3yeT 0Oe TepeMeHHbIE.

JiucTuHr 10.4. Stack.java — K1acc ¢ BbICOKOW CBSI3HOCTbIO

public class Stack {
private int topOfStack = 0;
List<Integer> elements = new LinkedList<Integer>():

public int size() {
return topOfStack;
}

public void push(int element) {
topOfStack++;
elements.add(element);

}

public int pop() throws PoppedWhenEmpty {
if (topOfStack == 0)
throw new PoppedwhenEmpty () ;
npodoicenue
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JinctuHr 10.4 (npogosmkeHune)

int element = elements.get(--topOfStack):
elements.remove(topOfStack);
return element;

}
}

Crparerust KOMIAKTHBIX (DYHKITUI 1 KOPOTKUX CHUCKOB TTAPAMETPOB MHOT/IA TIPHUBO-
JIUT K POCTY TTepEMEHHBIX 9K3eMIIJISIPOB, NCIOIb3YEMBIX TOAMHOKECTBOM METOIOB.
ITO TIOUTH BCET/Ia CBUIETEJILCTBYET O TOM, UTO 110 KpailHeil Mepe O/IMH KJ1ace IbiTa-
eTCsT BBIIETUThLCST 13 GoJiee KpymHOTO Kacca. [locTapaiiTech pa3nennTh mepeMeHibie
U METOJIBI Ha /iBa U GoJiee Kiracca, YToObI HOBbIE KIacchl 0bmasanu GoJiee BBICOKON
CBSI3HOCTBIO.

NMoanep)kaHue CBA3HOCTU NPUBOAMUT
K YMEHbLUEHUIO KJ/1aCCOB

Cam akt pasbuenust 60MBIMNX (HYHKIHIT Ha MEHBIITHE TIPUBOUT K POCTY KOJMIECTBA
Kaaccos. Jlomycrum, umeercs Gosbinas GYHKIUSA, B KOTOPOi 0OBABIEHO MHOTO
repeMeHHbBIX. BbI XOTHTE BBIAETUTH OAUH HEOOJBIION (hparMeHT 9TON (GYHKIMU B OT-
nenbHyio yHKIwo. OJHAKO BBIIEAAEMbIii KO/l UCTIOJIb3YeT YeThIPE IepeMEHHbBIE, 00h-
SBJICHHBIE B MCXOHOW (PyHKITMU. MOKeT, IepeiaTh BCe YeThIpe TIepeMeHHbIe HOBOM
(byHKIIMM B BUjle apTYMEHTOB?

Hu B xoewm ciyuae! IIpeo6pa3oBas 9Tu YeThIpe TIePEeMEHHBIE B TIEPEMEHHBIE IK3EMILIIs-
POB KJIacca, MBI CMOYKEM BBIIETNTD KO Oe3 Tiepeiadn mepeMeHHbIx. Takum 06pasom,
pasbuenue (hyHKIMN Ha MEHbIHE (ParMEHTHI YITPOIIACTCS.

K coskaznenuio, 9T0 TakKe 03HAYAET, YTO HAIIK KJIACCHI TEPSIIOT CBSI3HOCTD, IOTOMY
9TO B HUX HAKATLINBAETCS BCe GOJIBIE ePEMEHHBIX 9K3EMILISIPOB, CO3AHHBIX MC-
KJIIOYUTETLHO JIJIsT TOTO, YTOOBI OHU MOTJI COBMECTHO UCTIOIB30BATHCST HEGOMBIITIM
nogMHoKecTBOM (yHKiuil. Ho mocroiite! Ecu rpynia GyHKIui 10sKHA paboTaTh
C HEKOTOPBIMHU TIEPEMEHHBIMHU, He 00Pa3yIoT JI OHHU Kjiacce camu 1o cebe? KowneuHo,
ob6pasyior. Eciii Kiracehl yTpaunBaioT CBSI3HOCTD, pasbeiite nx!

Takum 06pasoM, pazbuenue GOJIBIION (BYHKIIMU Ha MHOTO MEJKUX (DYHKIMI TAKKe
JaCTO OTKPHIBAET BO3MOKHOCTb /IJISI BBIZIEIEHNUST HECKOJBKUX MEHBITHUX KIACCOB.
B pesyJibrate cTpoeHne MpOrpaMMbl YIIYUIIAETCS, @ €€ CTPYKTYPa CTAHOBHUTCS OoJiee
TTPO3PAvYHON.

JlJ1s1 1eMOHCTpaIy MBI BOCIIOJTB3Y€eMCsI TPOBEPEHHBIM BPEMEHEM TIPUMEPOM U3 3a-
MmeuatesbHoil kHUTH KHyTa «Literate Programming» [Knuth92]. B suctunre 10.5
mpezcTaBiIeHa mporpaMma KuyTa PrintPrimes, mepesesenHast Ha Java. CripaBeiminBo-
CTH Pajii CTOUT OTMETUTbH, YTO ITO He Ta MPOorpaMma, KoTopyio namnucan Kuyt, a ta,
KoTOopyto BeiBoANT ero yruanta WEB. { Bocnosb3yiocs eif, moToMy 4TO OHA SBJISIET-
CS OTJIMYHOM OTIPABHOI TOUKO# 1151 pasbuenust GobIION (HYHKIMK HA HECKOJIBKO
MEHBITIX (QYHKINI 1 KJIACCOB.
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Jinctuur 10.5. PrintPrimes.java
package TiteratePrimes;

public class PrintPrimes {
public static void main(String[] args) {

final int M = 1000;
final int RR = 50;
final int CC = 4;
final int WW = 10;
final int ORDMAX = 30:
int P[] = new int[M + 17;
int PAGENUMBER;
int PAGEOFFSET:
int ROWOFFSET:
int C;
int J;
int K;
boolean JPRIME:
int ORD;
int SQUARE;
int N;
int MULTL] = new int[ORDMAX + 17:

J=1;
K=1;
P[1] = 2;
ORD = 2;
SQUARE = 9;
while (K < M) {
do {
J=J+2;
if (J == SQUARE) {
ORD = ORD + 1;
SQUARE = P[ORD] * P[ORD]:
MULTLORD - 1] = J:
}
N =2:

JPRIME = true;
while (N < ORD && JPRIME) {
while (MULTIN] < J)
MULTLN] = MULT[N] + P[N] + P[N];
if (MULTIN] == J)
JPRIME = false;
N=N+1:

}
} while (1JPRIME);
K=K+1;
PIK] = J;

——

npodoncenue 5
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Jinctunr 10.5 (npogomkeHune)

PAGENUMBER = 1;
PAGEOFFSET = 1;
while (PAGEOFFSET <= M) {
System.out.printin("The First " + M +
" Prime Numbers --- Page " + PAGENUMBER);
System.out.printin("");
for (ROWOFFSET = PAGEOFFSET; ROWOFFSET < PAGEOFFSET + RR; ROWOFFSET++){
for (C = 0; C < CC;C++)
if (ROWOFFSET + C * RR <= M)
System.out. format("%10d", P[ROWOFFSET + C * RR]);
System.out.printin("")
1
System.out.printIn("\f")
PAGENUMBER = PAGENUMBER + 1;
PAGEOFFSET = PAGEOFFSET + RR * CC;
}
1
1
1

3arcaHHast B Bujie OJHOU (DYHKIIMU, 3Ta [IPOrpaMMa TIPeCTaBIsteT cOOOH TOMHYIO
Hepas6epuxy. MHOTOYPOBHEBast BJIOKEHHOCTh, MHOKECTBO CTPAHHBIX TIEPEMEHHBIX,
CTPYKTYpa C KeCTKOIl puBa3Koil... ITo kpaiineil Mepe, ogHy 60abIIYI0 (DYHKIIIIO
caeyeT pasbuTh Ha HECKOJIBKO MEHBIINX (DYHKITUI.

B smctunrax 10.6—10.8 nmokasaHo, 4To MoJTyyaeTcst mocJie pasoneHus Kojia U3 JIMCTIH-
ra 10.5 Ha MeHbIlIMe KJIacChl 1 PYHKIUH, C BBIOOPOM OCMbICJIEHHBIX UMEH JIJIsI KJIaCCOB,
(byHKITHI 1 IepeMEHHBIX.

Jinctuur 10.6. PrimePrinter.java (nepepaboTtaHHas Bepcus)
package TiteratePrimes;

public class PrimePrinter {
public static void main(String[] args) {
final int NUMBER _OF PRIMES = 1000;
int[] primes = PrimeGenerator.generate(NUMBER OF PRIMES);

final int ROWS_PER_PAGE = 50;
final int COLUMNS PER PAGE = 4;
RowColumnPagePrinter tablePrinter =
new RowColumnPagePrinter(ROWS_PER_PAGE.
COLUMNS_PER_PAGE,
"The First " + NUMBER OF PRIMES +
" Prime Numbers"):

tablePrinter.print(primes);

}
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Jinctuur 10.7. RowColumnPagePrinter.java
package TiteratePrimes;

import java.io.PrintStream;

public class RowColumnPagePrinter {
private int rowsPerPage;
private int columnsPerPage;
private int numbersPerPage;
private String pageHeader:
private PrintStream printStream;

public RowColumnPagePrinter(int rowsPerPage,
int columnsPerPage,
String pageHeader) {
this.rowsPerPage = rowsPerPage;
this.columnsPerPage = columnsPerPage;
this.pageHeader = pageHeader;
numbersPerPage = rowsPerPage * columnsPerPage:
printStream = System.out;

}

public void print(int datal[]) {
int pageNumber = 1;
for (int firstIndexOnPage = 0;
firstIndexOnPage < data.length:
firstIndexOnPage += numbersPerPage) {
int TastIndexOnPage =
Math.min(firstIndexOnPage + numbersPerPage - 1,
data.length - 1);
printPageHeader(pageHeader, pageNumber);

printPage(firstIndexOnPage, lastIndexOnPage, data);:

printStream.printin("\f");
pageNumber++;
}
}

private void printPage(int firstIndexOnPage,
int TastIndexOnPage,
int[] data) {
int firstIndexOfLastRowOnPage =
firstIndexOnPage + rowsPerPage - 1:
for (int firstIndexInRow = firstIndexOnPage:
firstIndexInRow <= firstIndexOfLastRowOnPage;
firstIndexInRow++) {
printRow(firstIndexInRow, TastIndexOnPage, data);
printStream.printin("");
1
!

npodoicenue
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JinctuHr 10.7 (npogosmkeHune)

private void printRow(int firstIndexInRow,
int TastIndexOnPage,
int[] data) {
for (int column = 0; column < columnsPerPage; column++) {
int index = firstIndexInRow + column * rowsPerPage:
if (index <= lastIndexOnPage)
printStream.format("%10d", datal[index]);
}

}

private void printPageHeader(String pageHeader,

int pageNumber) {

printStream.printin(pageHeader + " --- Page
printStream.printin("");

}

public void setOutput(PrintStream printStream) {
this.printStream = printStream;
1
}

n

+ pageNumber) ;

Jinctuur 10.8. PrimeGenerator.java
package literatePrimes;

import java.util.Arraylist;

public class PrimeGenerator {
private static int[] primes;
private static ArrayList<Integer> multiplesOfPrimeFactors;

protected static int[] generate(int n) {
primes = new int[n];
multiplesOfPrimeFactors = new ArraylList<Integer>();
set2AsFirstPrime();
checkOddNumbersForSubsequentPrimes() ;
return primes;

}

private static void set2AsFirstPrime() {
primes[0] = 2;
multiplesOfPrimeFactors.add(2);

1

private static void checkOddNumbersForSubsequentPrimes() {
int primelndex = 1;
for (int candidate = 3;
primeIndex < primes.length;
candidate += 2) {
if (isPrime(candidate))
primes[primelndex++] = candidate;



CTpoeHue knacca 175

private static boolean isPrime(int candidate) {
if (isLeastRelevantMultipleOfNextlLargerPrimeFactor(candidate)) {
multiplesOfPrimeFactors.add(candidate);
return false;

return isNotMultipleQfAnyPreviousPrimefFactor(candidate);

}

private static boolean

isLeastRelevantMultipleOfNextLargerPrimeFactor(int candidate) {
int nextlLargerPrimeFactor = primes[multiplesOfPrimeFactors.size()];
int TeastRelevantMultiple = nextlLargerPrimeFactor * nextlLargerPrimeFactor;
return candidate == leastRelevantMultiple;

}

private static boolean
isNotMuTtipleOfAnyPreviousPrimeFactor(int candidate) {
for (int n =1; n < multiplesOfPrimeFactors.size(); n++) {
if (isMultipleOfNthPrimeFactor(candidate, n))
return false;
}

return true;

}

private static boolean
isMultipleOfNthPrimeFactor(int candidate, int n) {
return
candidate == smallestOddNthMultipleNotLessThanCandidate(candidate, n):
}

private static int
smallestOddNthMultipleNotLessThanCandidate(int candidate, int n) {
int multiple = multiplesOfPrimeFactors.get(n);
while (multiple < candidate)
multiple += 2 * primes[n];
multiplesOfPrimeFactors.set(n, multiple);
return multiple;

}
}

[Ipexze Bcero Gpocaercs B IViasa, 4TO MPOTPaMMa CTajla 3HauMTeabHO AynHHee. OT
OJIHO#T ¢ HEOOJIBIIIUM CTPAHKIBI OHA PA3POCAACH MOYTH 0 TPEX CTPAHUIL ITO 00B-
SCHSETCS HECKOJIBKUMMU [TPUYMHAMK. BO-TIePBBIX, B IepepaboTaHHON POrpaMMe 1c-
HOJIB3YIOTCS OoJIee JTMHHbIE, O0Jiee CoflepKaTeIbHbIe NMEHa ITepeMeHHbIX. Bo-BTOPDIX,
00bsBICHUS HDYHKIUN ¥ KIaCCOB B epepabOTaHHON BEPCUU UCTIONb3YIOTCST JIJIst
KOMMEHTHPOBaHUSA KoJIa. B TpeTbux, pobesibl u 10NM0MHUTETbHOE (hOPMATHPOBAHKE
06ecTIeunBaoT yI060UMTAEMOCTh TIPOTPAMMBIL.

O6paTuTe BHIMaHUE Ha JOTHYECKOE pa3bueHte IPOrpaMMBl B COOTBETCTBUH C Tpe-
Ms OCHOBHBIMU BUJIaMU OTBETCTBEHHOCTU. OCHOBHOI KO/ TPOrPAMMBI COJIEPKUTCS
B Kyacce PrimePrinter; oH oTBeuaeT 3a ynpaBJeHUH CpPe/lol BbITIOJHeHUs. VIMeHHO
ATOT KO/l UIBMEHUTCS B CJTy4ae CMEHbI MEXaHU3Ma BbI3oBa. Harnpumep, eciiu B Gy yiiem
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Iporpamma 6y11eT Hpeo6pa3OBaHa B CJ1y>1<6y SOAP, To nusmeHeHust 6y,r_[yT BHECEHbI
B KOJ PrimePrinter.

Kiace RowColumnPagePrinter cnenmanusupyetcs: Ha (hOpMaTUPOBAHUU CITUCKA YHCETT
B CTPAHMIIBI C OIPEAETEHHBIM KOJUYECTBOM CTPOK 1 CTOJIO0B. Ecim norpebyercs
n3MeHuTh (hOpMaT BbIBO/IA, TO UBMEHEHUS 3aTPOHYT TOJIBKO ATOT KJIacc.

Kiacc PrimeGenerator crieriuasn3mpyeTcst Ha TOCTPOEHWH CITICKa TIPOCTHIX uncedt. Co-
3/1aHUe AK3EMIIJISIPOB ATOTO KJIacca He mpe/noJiaraetcs. Kiace Bcero st ornpesesiser
YI00HY0 06JIaCTh BUIUMOCTH, B KOTOPOIl MOKHO OOBSIBJISITh M CKPBIBATH TIEPEMEHHbIE.
On n3mMeHnTCS MPU UBMEHEHUN aJITOPUTMA BBIYMCJIEHUST TTPOCTHIX YNCEJI.

I[Tpu atom iporpamma He Gbista nepernucanal Mbl He HauMHAIN PAGOTY «C HYJIsT> 1 HE
MICaIn KOJ 3aHOBO. B caMOM jiesie, BHUMATEIbHO MTPUCMOTPEBIINICH K JABYM IPO-
rpaMMaMm, Bbl yBU/IUTE, YTO OHU UCIIOJIB3YIOT OJJMHAKOBBIE aJITOPUTMBI M OJJMHAKOBYIO
MEXaHUKY JIJI PEIIeHIS CBOUX 3a/1a4.

Mopndukanns Hagazach ¢ HAMUCAHUS TECTOBOTO MTAaKeTa, JOCKOHATIBHO ITPOBEPSIBIIe-
o HOBe/IeHUE [1ePBOi IporpaMMbl. Jlasiee B KO/ IOC/1e/10BATeIbHO BHOCUIUCH MHOTO-
JICIeHHBbIE MeJKIe U3MeHeH:I. [locste Kak/10ro I3sMeHeHNsI TPOBOANICE TECTHI, KO-
TOpBbIe [TOATBEP>KAJN, YTO [T0Be/leHue IIPOrPpaMMbl He U3MeHMJIoch. Tak, 1ar 3a 1a-
roM, TiepBag MporpaMMa OunIaIach U TpancHOpMUPoOBaATIACh BO BTOPYIO.

CTpYKTypuUpOBaHMe C yYeTOM U3MEHEHUMN

BosblHCTBO crcTeM HAXOIUTCS B TIPOIlecCce HEMTPEPBIBHBIX n3MeHeHui. Kaxroe ns-
MEHEHUE CO3/IaeT PUCK TOTO, YTO OCTAJTIbHBIE YACTH CUCTEMBbI OYIyT paboTaTh He Tax,
KaK MBI OJKU/IaeM. B 9nCTOl crcTeMe KTacChl OPTaHU30BAHDBI TAKUM 00Pa30M, 4TOOBI
PHCK OT U3MEHEHU# OBLT CBe/IeH K MUHUMYMY.

Kunace Sq1 B uctunre 10.9 ucnosb3yeTcst s TOCTPOEHUS MMPABUIBHO C(DOPMUPO-
BaHHBIX CTPOK SQL 0 COOTBETCTBYIONMM MeTaanHbiM. PaboTa ere He 3aBepimena,
MOATOMY KJacc He mojjiep:kuBaer Muaorre ¢pyukinu SQL (Hanpumep, KOMaH bl
update). Korna mpuiet BpeMst BKJIIoueHus B Kaacc Sq1 mojyiepskku update, mpugercs
«OTKPBITH» 9TOT KJIACC /7T BHeceHns nsMeHeHmi. Ho kKak y:ke roBOpUJIOCH, OTKPBITHE
KJacca coszaer puck. JIrobbie MUBMEHEHUsT B 9TOM KJIACCE CO3/AI0T TIOTEHIIUANBHYTO
BO3MOJKHOCTD JIJIST HAPYTITEHST PAOOTHI OCTATHHOTO KOJIAa KJIACCa, TOITOMY BECh KOJ
IPUXO/IUTCS TOJTHOCTHIO TECTUPOBATDH 3AHOBO.

JuctuHr 10.9. Knacc, KoTopbii HEO6X0AMMO OTKPbITh NSl BHECEHWS U3MEHEHUI

public class Sql {
public Sql(String table, Column[] columns)
public String create()
public String insert(Object[] fields)
public String selectAl1()
public String findByKey(String keyColumn, String keyValue)
public String select(Column column, String pattern)
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public String select(Criteria criteria)

public String preparedInsert()

private String columnList(Column[] columns)

private String valuesList(Object[] fields, final Column[] columns)
private String selectWithCriteria(String criteria)

private String placeholderList(Column[] columns)

Kirace Sq1 usMensteTcst mpu 100aBJIeHII HOBOTO THIIa KoMaH/bl. Kpome Toro, oH Gyer
M3MEHSTHCS TIPU M3MEHEHUH OAPOOHOCTEN peaynsaliui yKe CyIeCTBYIOMIEero THIIa
KOMaH/Ibl — CKasKeM, €CJIM HaM MOHAM0OUTCS U3BMEHUTh (DYHKIIMOHATBHOCTD select
IS IOJIEPIKKY TIOAUMHEHHON BIOOPKH. J]Be IPUUMHBI AJI U3MEHEHHs 03HAYalOT,
YTO KJIacc Sq1 HapyIIaeT MPUHITAT eIUHON OTBETCTBEHHOCTH.

Hapymenne npuHIMIa e/JMHON OTBETCTBEHHOCTHU TIPOSBJISIETCS U B CTPYKTYPE KOJIA.
W3 rabopa MeToa0B Sq1 BUAHO, YTO KJIACC COAEPIKUT IIPUBATHBIE METOAbI (HAIIPUMED,
selectWithCriteria), oTHOCATIIIECS TOJIBKO K KOMaHAaM select.

[IpuBaTHBIE METO/BI, IEHCTBIE KOTOPBIX PACIIPOCTPAHSIETCS TOJBKO Ha HEOOJBIIIOE
IIOJIMHOKECTBO KJIacca, — XOPOIINii MPU3HAK /IS IOMCKA MOTEHIMATbHBIX YCOBEP-
meHcTBoBaHuN. TeM He MeHee OCHOBHBIE ycuaua Caeay€eT HallpaBUTh Ha U3MECHEHNE
camoii cuctembl. Ecain Gbl kKitace Sq1 BBITVISLIEN JIOTUYECKH 3aBEPIIEHHBIM, TO HAM He
MIPUIILIOCH ObI GECTIOKOUTHCST O PA3JIETIEHIN OTBETCTBEHHOCTH. Eciiu 6b B 0603pUMOM
OyyuieM HYHKIMOHAIBHOCTD Update He moHaL001IaCh, Sq1 MOKHO OBLIO GBI OCTABUTDH
B 1iokoe. Ho Kak TOJbKO BBISCHSAETCS, UTO KJIACC HEOOXOAUMO OTKPBITh, HY5KHO pac-
CMOTPETh BO3MOKHOCTD YCOBEPIIEHCTBOBAHUS €T0 CTPYKTYPBI.

[Touemy GbI He BOCIIOJIb30BAaThCS PEIEHIEM, TIpecTaBieHHbIM B tnctunre 10.10? g
KayK/I0TO METO/Ia OTKPBITOTO nHTepdeiica, OpeIeIeHHOTO B TIPe/IbIY el Bepcuu Sq]
n3 smctunra 10.9, cozmaercs cooTBeTCTBYIONMEN Kiacc, Tpou3BoaAHbIl oT Sql. [Ipn
ATOM NPUBATHBIE METO/IbI (TaKMe, Kak valuesList) mepeMeniaioTcst HENOCPEJACTBEHHO
Ty1a, T/ie OHU ToHan00sTest. ObIiee MPUBATHOE TIOBEIECHNE H30IMPYETCS B APe BCIIO-
MoraTeJibHbIX KjaaccoB, Where u ColumnList.

JinctuHr 10.10. Habop 3aKkpbiTbIX KNaccoB

abstract public class Sql {
public Sql(String table, Column[] columns)
abstract public String generate();

}

public class CreateSql extends Sql {
public CreateSql(String table, Column[] columns)
@verride public String generate()

}

public class SelectSql extends Sql {
public SelectSql(String table, Column[] columns)
@verride public String generate()

npodoicenue
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Jinctuur 10.10 (npogosmkeHune)

public class InsertSql extends Sql {
public InsertSql(String table, Column[] columns, Object[] fields)
@verride public String generate()
private String valuesList(Object[] fields, final Column[] columns)

}

public class SelectWithCriteriaSql extends Sql {
public SelectWithCriteriaSql(
String table, Column[] columns, Criteria criteria)
@verride public String generate()

}

public class SelectWithMatchSql extends Sql {
public SelectlWithMatchSql(
String table, Column[] columns, Column column, String pattern)
@verride public String generate()

}

public class FindByKeySql extends Sql
public FindByKeySql(
String table, Column[] columns, String keyColumn, String keyValue)
@verride public String generate()

}

public class PreparedInsertSql extends Sql {
public PreparedInsertSql(String table, Column[] columns)
@verride public String generate() {
private String placeholderList(Column[] columns)

}

public class Where {
public Where(String criteria)
public String generate()

1

Koz kax10ro0 Kjaacca CTaHOBUTCSI 10 CMEIITHOTO TIPOCThIM. Bpems, HeoOxoaumoe st
IMOHUMAHUS KJIacca, a/IaeT MouTu /10 HyJis. BeposgTHoCTb TOTO, 4TO Of1HA U3 (DYHKINI
HapymImT paboTy APyroi, HHYTOKHO Masa. C TOUKK 3pEHUs TECTUPOBAHS IIPOBEPKA
Bcex (pparMeHTOB JIOTUKYU B 9TOM PENEHUH YITPOIIAETCST, TOCKOIBKY BCE KJIACChI N30-
JINPOBAHBI JIPYT OT APYTA.

Yro He MeHee BakKHO, KOT/[a IPUAET BpeMs AobasieHus update, Bam He IPUIETCS U3-
MEHATb HU OJIUH U3 CyllecTBYONmMX kiaaccoB! Jlormka nmocrpoenns Koman/ipl update
peasymsyercst B HOBoM cybkiacce Sq1 ¢ mmenem UpdateSql. DTo usMeHeHUe He Hapy-
Ut paboTy APYroro Kojia B CUCTEME.

ITepepaboTarnast toruka Sq1 OJOKUTENbHA BO Beex oTHOIeHUsX. OHa TTOJIIEPKUBAET
MPUHIIATI eJUHON oTBeTCTBeHHOCTH. OHA TakKe MOIePKUBAET IPYTON KJIIOUYEBON
NPUHIUI TPoeKTUpoBaHus kiaccoB B OOII, HazbiBaeMblil IPUHITUIIOM OTKPBITOCTH,/
3akpbitocTu | PPP]: KIacchl OKHBL OBITH OTKPBITBI IJIST PACITUPEHUH, HO 3aKPHITHI
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st moukarmu. Hamn mepepaboranubiii kiaace Sq1 OTKPBIT 7ist 106aBJIeHS] HOBOM
(byHKITMOHATBHOCTH TTOCPEICTBOM CO3/IaHUS TIPOU3BOIHBIX KJIACCOB, HO TIPU BHECE-
HUU 9TOTO U3MEHEHUS BCe OCTaIbHble KJIACChl OCcTaloTCs 3akpblThiMy. HoBbIH Kiace
UpdateSql mpocTo pasmeniaercs B IOJIOKEHHOM MeCTe.

CrpyKTypa cUCTeMBbI J0J3KHA ObITh TaKoii, 4ToObI 0OHOBIEHNE crcTeMbl (¢ 100aB-
JIEHEM HOBBIX WJIM M3MEHEHHEM CYIECTBYIOIUX aCIIEKTOB) CO3/aBajio KaK MOKHO
MeHblIie pobsieM. B nzeasne HoBast QyHKIMOHAIBHOCTD JOJGKHA PEATH30BbIBATHCS
pacimmpeHneM CUCTEMbI, a HE BHECEHEM I/I3M€H€HI/HL/,I B CyH_IECTByIOH.H/Iﬁ KO/.

U3onaumsa naMeHeHun

[ToTpebHOCTH MEHSTIOTCSI CO BPEMEHEM; CJICI0BATEIHHO, MEHSIETCS U KOl. B HawanbHOM
Kypce 00beKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHIS MbI Y3HAJN, YTO KJIACCHI
TEJATCS Ha KOHKPETHBIE, COIePIKAIINe TTOAPOGHOCTH peannsarui (KOm), i abCTpakT-
HbIe, TIPE/ICTABIAIONIAE TOJBKO KOHIleNIUU. Ecau KIUeHTCKUN KJaacc 3aBUCUT OT
KOHKPETHBIX HOIIpO6HOCTeI'7Iy TO USMEHEHUE 3TUX HOIIpO6HOCTeI>,I MOJKET HAPYIIUTDH €TO
paboTrocroco6HOCTh. UTOOBI U30JMPOBATH BO3AEHCTBUE ITUX MOAPOOHOCTEN Ha KJIace,
B CHUCTEMY BBOJSATCS HHTEP(ENCH 1 aGCTPAKTHBIE KJIACCHI.

3aBUCUMOCTU OT KOHKPETHKU CO3/aeT IPOOJIeMbI IIPU TECTUPOBAHUN cUcTeMbL. Ecain
MbI cTpouM KJace Portfolio, 3aBucstiuii ot Buerraero API TokyoStockExchange ast
BBIYMCJICHUS TEKYIIEH CTOUMOCTH MOPTQhEJIS IIEHHBIX GyMar, Hallli TECTOBbIE CIIEHAPUH
HAUMHAIOT 3aBUCETh OT HEHAJIE’KHOTO BHEITHETO hakTopa. Tpy/[HO HarMcaThb TeCT, ecain
BBI TI0JIy4aeTe Pa3Hble OTBETHI KAK/[bIe TISITh MUHYT!

BwmecTo Toro uto6bl poeKTupoBarh Portfolio ¢ mpsiMOil 3aBUCHMOCTBIO OT TOKYy0-
StockExchange, Mbl cosgaeM unTepdeiic StockExchange, B KOTopoM 00bsIBISETCS OQUH
METO/L:

public interface StockExchange {
Money currentPrice(String symbol):
}

Kiacc TokyoStockExchange mTpoeKTUpPyeTCs ¢ pacueToM Ha Peajin3aruio 3TOro WH-
tepgeiica. [Ipu cewiike wa StockExchange mepenaercst B aprymMeHTe KOHCTPYKTOPA
Portfolio:
public Portfolio {

private StockExchange exchange;

public Portfolio(StockExchange exchange) {

this.exchange = exchange;
}

//
1
Terepb HaIIl TECT MOKET CO3/IaTh IIPUTOJIHYIO JIJIsI TECTUPOBAHUS PeATU3AINI0 WHTEP-
(eiica StockExchange, amysupytontyio peanbubiit API TokyoStockExchange. TectoBas
peanusaiug 3aiaeT TEKYIyI0 CTOUMOCTD KaK/IOTO BUJA aKIIU, MCIIOJIb3yEeMbIX IIPU
TecTrpoBaHun. Ecyi Tect 1eMOHCTpUpYyeT IpruobpeTeHue msiti akiiuii Microsoft, Mbl
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KOJIMPYEM TECTOBYIO peaji3aliuio TakK, 4ToObl a1 Microsoft Bcerma BosBpaiiasach
croumocTb $100 3a akiuro. TecToBas peanuszanus unrepdeiica StockExchange cBoauTcst
K IIPOCTOMY MTOUCKY 110 TabJmiie. TTocie 9Toro muImeTcest TecT, KOTOPbIi T0JIKeH Bep-
HYTb 00111y10 crouMocTb roptdess B $500:

public class PortfolioTest {

private FixedStockExchangeStub exchange;
private Portfolio portfolio;

@Before

protected void setUp() throws Exception {
exchange = new FixedStockExchangeStub():
exchange. fix("MSFT", 100);
portfolio = new Portfolio(exchange);

}

@Test

public void GivenFiveMSFTTotalShouldBe500() throws Exception {
portfolio.add(5, "MSFT"):
Assert.assertEquals(500, portfolio.value());

}
}

Ecsu cuctema obsiaiaeT 10CTaTOYHON JOTUYECKON U30Id1IUel U151 TT00OHOrO TeCTH-
POBaHMs, OHA TAKKE CTAHOBUTCA OoJiee rTOKOI 1 GoJiee MOAXOAAIIEH 11t IOBTOPHOIO
ncrnob3oBanust. OTCYTCTBUE KECTKUX TMPUBS30K 03HAYAET, YTO IJIEMEHTHI CHCTEMbI
JIydIie U30JUPYIOTCA IPYT OT Apyra u OT u3MeHeHui. V3omsamnms ympoiiaet moHuMa-
HHE KaK0TO dJIeMEHTa CUCTEMBI.

CBelleHrie K MUHIMYMY JIOTHYECKUX MPUBS30K COOTBETCTBYET JAPYTOMY MPUHITHITY
MPOEKTUPOBAHUS KJIACCOB, U3BECTHOMY Kak npunyun oopauenus sasucumocmeti (DIP,
Dependency Inversion Principle). ITo cytu DIP riacuT, 4to Kaacchl CUCTEMBI T0JIKHBI
3aBUCETH OT aOCTPAKIIHIL, & He OT KOHKPETHBIX MOPOOHOCTEN.

BMmecTo TOro 4ro6nl 3aBUCeTh OT OAPOOHOCTEH peannsanun kiaacca TokyoStock -
Exchange, mamr xsacc Portfolio rermeps 3aBucut ot narepdeiica Stockkxchange. Nn-
repdeiic StockExchange npeacrasisier abCTpaKTHYIO KOHIEIIIMIO 3alpoca TeKy el
CTOMMOCTHU aKIUi. DTa abCTPaKIINs U30JIMPYET KJIacC OT KOHKPETHBIX IT0APOOHOCTEM
HOJIyYEeHUsI TAKOI IIEHbI — B TOM YKCJIE U OT HCTOYHHKA, U3 KOTOPOTO OEPeTCs peasib-
Hasg wHbopMaIs.

JintepaTtypa
[RDD]: Object Design: Roles, Responsibilities, and Collaborations, Rebecca Wirfs-
Brock et al., Addison-Wesley, 2002.

[PPP]: Agile Software Development: Principles, Patterns, and Practices, Robert
C. Martin, Prentice Hall, 2002.

[Knuth92]: Literate Programming, Donald E. Knuth, Center for the Study of language
and Information, Leland Stanford Junior University, 1992.
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CHJIBI U3 Pa3pabOTYMKOB, 3aTPY/IHA IJIaHUPOBAHKE,
MOCTPOEHUE U TECTUPOBAHUE TPOYKTOB.
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Kak 6b1 Bbl cTpounu ropoa?

Cwmorsiu GbI BbI JIMYHO pa3paboTaTh IUIAH 0 mocjeHei Mmesioun? BeposiTHo, Het. [lake
yIIpaBJieHUe CYIIECTBYIONIMM T'OPOJIOM He 110]] CUJLy OlHOMY YeJioBeky. /la, ropona pa-
Goraot (B ocHoBHOM). OHM pabOTAIOT, TOTOMY YTO B TOPOJAX €CTh TPYIIIBI JIOEH,
VIIpaBJISIOLIMe OlIpe/lesIeHHbIMU aclleKTaMy FOPOJICKOM *KU3HU: BOJOIIPOBO/IOM, 3JIEK-
TPUYECTBOM, TPAHCIIOPTOM, COOIO/ICHIEM 3aKOHHOCTH, TIPABUIIAME 3aCTPOMKH U T. J1.
Opmin 0TBeYAIoT 32 OOIIYI0 KAPTHUHY, IPYTHE 3aHNMAIOTCST METOYaMI.

Topoza paGoTaroT eliie 1 MOTOMY, YTO B HUX Pa3BUJINCh IIPaBUJIbHbIE YPOBHU abCTpaK-
MM U MOZLYJIBHOCTH, KOTOPBIE 06ectieunBaioT ahHeKTUBHYIO PAbOTY JO/EH U «KOM-
MOHEHTOB», HAXOSAIIMXCS MOl X YIIPaBJIeHeM, — Jaxe 6e3 TOHMMaHUs TOJTHON
KapTUHBL

Ipymimsl pa3paboTKu POrpaMMHOTO 00eCeYeHUs TOXKE OPTAHU3YIOTCA M0 AaHAJIO-
TUYHBIM [IPUHIIUIIAM, HO CUCTEMBI, HaJl KOTOPBIMEU OHHU PAabOTAIOT, YacTO HE UMEIOT
AHAJIOTUYHOTO pasjiejieHust 00s3aHHOCTel U ypoBHEH aberpakimu. YucTorit Koj
MOMOTA€T JIOCTUYb HTO 111 Ha HUKHUX YPOBHSX adCTpakiuu. B aToil r1aBe Mbl
MIOTOBOPHM O TOM, KaK COXPAHUTh YHCTOTY Ha 60Jiee BHICOKUX YPOBHSIX, TO €CTh Ha
YPOBHE cucmembt.

OTaeneHne KOHCTPYMPOBAHUA CUCTEMBbI
OT ee UCMNOoJIb30BaHUA

ITpesk/ie Bcero HeOOXOMMMO TMOHSTD, YTO KOHCTPYUPOBAHIE U NCTTOTb30BAHIE CHCTe-
MBI — J[Ba COBEPIIIEHHO Pa3HbIX Mporiecca. Koraa s muiry sTu CTPOKH, U3 MOETO OKHA
B UuKaro BUJIeH HOBbIII cTposiuiicst otesib. Ceiiuac 310 roJiast 6eToHHAs KOPOOKa co
CTPOUTETHHBIM KPAHOM U JTN(MTOM, 3aKPEMIEHHBIM Ha HAPY:KHO#T cTeHe. Bee paboure
HOCAT KaCKW ¥ CIeNoBKU. Yepes ro-Apyroii crpouTebetBo Oyer 3apepiieHo. Kpan
U CaysKeOHbI TUdT ncuesHyT. 3aHue OUUCTUTCSE, 3a0JIECTUT CTEKISTHHBIMI OKHAMU
1 HOBOII kpackoii. Jloau, paboTaioiiye 1 OCTaHABJIUBAIONIUECS B HEM, TOKE OY/yT
BBITJISI/IETH COBEPIIIEHHO MHAYE.

B niporpaMMHBIX cucTeMax (hasa HHUIHATU3aI|1, B KOTOPOI KOHCTPYUPYIOTCS OOhEK-
TBI TPUJIOKEHNS U «CKJIEMBAIOTCS» OCHOBHbIE 3aBUCUMOCTH, TOXKE J0JKHA OT/ESATHCS
OT JIOT'MKU BpeMeHU BBIIIOJIHEHNS, 1I0JIydalolell ylIpaB/ieHue 110c/le ee 3aBeplIeHus.

Daza unuyuanu3ayuy TPUCYTCTBYET B KAKIOM MPUITOKEHUI. DTO TIepBast U3 001acmetl
omeemcmesennocmu (CoOncerns), KOTOPYIO Mbl PACCMOTPUM B 3TOI IJlaBe, a caMa KOH-
TETIINS pasoenenuss OmeemcmeenHoCmy OTHOCUTCS K YHUCITY CAMBIX CTAPBIX M Ba)KHBIX
IIPUEMOB HaIIEeTO PeMecyIa.

K coskasenuio, BO MHOTUX TIPUJIOKEHUSAX TaKoe pasfiesienue orcyTcTByet. Ko nnu-
IIMATH3AITIN TTATITETCST GECCUCTEMHO U CMETTIBAETCS € JIOTHKOW BPEMEHH BLITTOTHEHNS.
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Tunuynblil npuMep:

public Service getService() {

if (service == null)

service = new MyServicelmpl(...); // WHnumanusaums no yMmonyanuo,
// noaxopAwas Ana GOMbWMHCTBA Cry4aes?

return service;
1
Wanoma OTJIOKEHHOM MHULIMAJTN3AINN obnagaer onpeaeseHHbIMU
nocromHcTBaMu. [IpujIokKeHre He TPATUT BPEMEHU HA KOHCTPYUPOBaHMe 00bheKTa
JI0 MOMeHTa eT0 (haKTUIeCKOTO MCIOJIb30BAHUS, 2 9TO MOXKET YCKOPHUTh TPOTece
nHurannsanni. Kpome Toro, Ml e 3a TeM, 4To0bl (DYHKI[US HUKOTIA He BO3-
Bpamaua null.

Opnako B 1porpaMMe IOSIBJISIETCS KeCTKO 3aKOAMPOBAHHAS 3aBUCUMOCTb OT KJjacca
MyServicelmpl u Bcero, 4To HEOOXOAMMO JIJIST €T0 KOHCTPYKTOPa (KOTOPBIH s He mpu-
Bear). [IporpamMma He KoMIumpyeTcst 6e3 pa3perieHust STUX 3aBUCUMOCTEN, [aKe ecoin
0OBEKT ATOTO THIIA HU Pa3y HE UCIIOJIb3YETCST BO BPEMST BBITIOTHEHYsE!

ITpoGsieMbl MOTYT BO3HUKHYTD U IPpH TecTupoBanuu. Eciu MyServicelmp] mpeacras-
JiseT 000t TSKETOBECHBIE 0OBEKT, HAM MPUJETCS TT03a60TUTHCST O TOM, YTOOBI TIepes
BBI30BOM METOJIA B XOJI€ MOIYJIBHOTO TECTHPOBAHMS B TOJIe Service ObIT coXpaten
cootserctBylonmiit TECTOBBIN JYBJIEP [Mezzaros07] wm OUKTUBHDBIN
OBBEKT. A mockoIbKy JIOTUKA KOHCTPYUPOBAHUS CMENIaHa C IOTUKON HOPMaJIbHOM
06pabOTKH, MBI JIOJIKHBI IPOTECTUPOBATD BCE MYTH BBITOJHEHUS (B YaCTHOCTH, IIPO-
Bepky null u ee 610k). Hasmmune o6enx 06s3aHHOCTEN 03HAYAET, UTO METO/[ BBITIOJIHSAET
GoJTee OIHOIT OTEPAITNH, & ITO YKA3BIBAET HA HEKOTOPOE HAPYIIEHIE TIPUHITUTIA eINHON
OTBETCTBEHHOCTH.

Ho xy:ke Bcero gpyroe — Mbl He 3HaeM, sBJsteTcs i MyServicelmpl mpaBuabHbIM 00b-
€KTOM BO BCeX cJIydasix. S HaMeKHYJI Ha 9TO B KOMMeHTapuu. [loueMy KJrace ¢ aTHM
METOZIOM JI0JIKeH 3HATh I100aIbHbINA KOHTEKCT? MosKeM JIii MbI BOOOIIIE OIIPEAEINTD,
KaKOI 00BEKT ZOJKEH 3eCh UCIIOMb30BaTheA? V1 BooO1Ie, MOKET I OAMH TUII OBbIThH
MOJXOISAIINM /IS BCEX BO3MOKHBIX KOHTEKCTOB?

KoneuHno, o1HO BXOKIEeHNIE OTJIOKEHHOM MHUIMNAJIN3AIINN ue co3paer
cepbe3HbIX 1pobseM. OIHAKO B IPUIOKEHUSIX MIUOMbBI MHULIMAAU3ALUN OOBIYHO
BCTPEYAIOTCS BO MHOKECTBO 9K3eMILIAPOB. TakuM 06pasoM, riobaibHast CTpaTerus
MHUIMAIU3auy (€CIU OHA 31€Ch BOOOIIE MIPUCYTCTBYET) PACIIPEE/IAETCS II0 BCEMY
MIPUJIOKEH IO, ¢ MUHUMAJIbHOW MOJYJIbHOCTBIO U 3HAUUTEIbHBIM AyOJIUPOBAHIEM
KoJ1a.

Ecan BBl 1eiCTBUTENBHO CTPEMUTECH K CO3/IaHUIO XOPOIIO CTPYKTYPUPOBAHHDIX,
Ha/JIeKHBIX CHCTEM, HIKOT/Ia He J0MycKaiiTe, 4To0bl y100HbIe HANOMbI BEJU K Hapy-
IEHWIO MOy IbHOCTH. [Iporiece KOHCTpynpoBaHus 0GBEKTOB U YCTAHOBJIEHUS CBsI3ei
He SIBJISIETCS] UCKITIOYEHUEM. JTOT TPOIECC TOJKEH OBITh OTIE/IEH OT HOPMaJIbHOM
JIOTWKU BPEMEHH BBITIOJHEHUS, & BBI JIOJIKHBI TT03a60TUTHCST O BHIPAOGOTKE TII0OATBLHOM,
T0CJIe/I0BATeIbHOM CTpaTerny pa3pelieHns OCHOBHBIX 3aBUCUMOCTEH.



184 Fnaea 11. Cucrembl

OTaoeneHue main

OmuH 13 croco60B OT/ENeHIsT KOHCTPYUPOBAHKUS OT UCIIOJIb30BAHM 3aK/II0YaeTCs
B TIPOCTOM TI€peMeEIeHNH BCeX acleKTOB KOHCTPYUPOBAHUS B main (Mau MOLyJd,
BBI3bIBaeMble u3 main). /lasee Bech OCTaIbHOM KOJI CUCTEMBI TTUIIIETCS B TIPEITOI0Ke-
HUM, 4TO BCe OOBEKTHI OBLIN YCIIEITHO CKOHCTPYUPOBAHBI 1 TIPABUJIBHO CBSI3aHbI IPYT
¢ npyrom (puc. 11.1).

A -
main » MpunoxeHune

1:noctpoeHne

co: HacTpoeHHbI
0b6bekT

1.1:KOHCTPYyMpoBaHne

Builder

Puc. 11.1. M3019umMs KOHCTPYMPOBaHUS B main

Ha pucymke X0potio BUiHa MOCAEI0BATETBHOCTD Tlepeaun yrpasaenus. OyHkiwms
main cTpouT 0GBHEKTHI, HEOOXOAUMBIE JIJIsi CUCTEMBI, a 3aTeM ePEJaeT X MPUIoKe-
HUIO, KOTOPOE UX TPOCTO UCTTOMb3yeT. OOpaTnTe BHUMAHE Ha HATIPABIEHNE CTPETOK
3aBUCUMOCTEH, TIEPECEKAONINX TPAHUITY MEKIY Main u mpriokerueM. Bee crpenku
YKa3bIBAIOT B OJIHOM HAIIPABJIEHUH — OT Main. ITO O3HAYAET, YTO MPUJIOKEHIE HIYe-
TO He 3HAET O Main WM o mporecce KOHCTpyrpoBaHust. OHO MPOCTO OKUAET, UTO BCE
0OBEKTHI OBLIN OCTPOEHBI TIPABUIIBHO.

dabpuku

KoHeuHo, B HEKOTOPBIX CUTYAIUAX MOMEHT CO3/IaHUsT 0OBEKTA IOJIKEH OIPe/eIsTh-
cst mpusioskerreM. Hampumep, B cucreme 06pabOTKH 3aKa30B TPUIOKEHUE TOJIKHO
CO3/1aTh 9K3EMILIAPBI TOBapoB Lineltem s BKIIOYeHUS UX B 00beKT 3akasa Order.
B arom cityuae mosxHO BocnosbzoBarbest narrepuoMm ABCTPAKTHANA GABPUKA
[GOF], urobbl IPUIIOKEHIE MOTJIO CAMO BBIGPATh MOMEHT JIJIsI CO3/IaHust Lineltem,
HO TIPY 9TOM TIOJPOGHOCTH KOHCTPYUPOBAHUSE OBLIN OT/EJIEHBI OT KOJIa TPUIIOKEHUS
(puc. 11.2).

U cHoBa obparnTe BHUMaHKE HA TO, YTO BCE CTPEIKU 3aBUCHMOCTEH BELYT OT main
K ipuistoskenuio OrderProcessing. To o3HavaeT, YTO MPUIIOKEHUE U30JMPOBAHO OT
noapo6GHocTell ocTpoerus Lineltem. Best mHboOpMAIIMs XPAaHUTCS B peaynu3anuu
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LineltemFactoryImplementation, Haxoxsiieiicst Ha ctopoHe main. Tem He MeHee TIpH-
JIOJKEHUE IIOJIHOCTBIO YIIPaBJ/IAeT MOMEHTOM CO3JaHUA 9K3eMILIAPOB Lineltem u gaxe
MOJKET Ilepe/iaTh apryMeHTBhI KOHCTPYKTOPa, cielrdudeckue 171 KOHKPETHOTo IIPU-
JIOKEeHNA.

BbINonHeHUe(dhabpuika)

Y

main OrderProcessing
<<cospaHve>>

A 4
<<uHTepenc>>
Builder > LineltemFactory
+makeLineltem

Lineltem
>
<<cospaHve>>

Puc. 11.2. OtaeneHve KOHCTPYMPOBaHUS C NpuMeHeHneM dhabpuvku

BHeapeHMe 3aBUCMMOCTEN

Bueapenue sasucumocteil (DI, Dependency Injection) — MOITHBII MeXaHU3M OT/ie-
JIEHVsT KOHCTPYUPOBAHIUS OT MCTIOMb30BAHNS, TPAKTUYECKOE TPUMEHEHTE 00PATIEH ST
koutpoust (IoC, Inversion of Control) B o6mactu yupasaenus sapucumoctamu’. O6-
partiemre KOHTPOJIS TTEPEMETTIAeT BTOPHUHBIE 00SI3AHHOCTH 00BEKTA B IPYTHE OOHEKTHI,
CO3/IAHHbIE CIIEIUATBHO JITIST ATOI 1[eJIH, TEM CaMBbIM CTIOCOOCTBYS COOTIOEHUIO TPUH-
IUIIa e[JMHON OTBETCTBEHHOCTH. B KOHTEKCTE YITPABJIEHHSI 3aBUCUMOCTSIMI OOBEKT He
MoJKeH 6path Ha cebst OTBETCTBEHHOCTD 3a CO3/IAaHNE 9K3EMILISIPOB 3aBUCUMOCTEN.
BwmecTo aT0r0 oH mepeaaer aTy 00sSI3BaHHOCTD J[PYTOMY «YIIOJTHOMOYEHHOMY» M€eXa-
Hr3My. Tak Kak MHUTHATH3AINS SBISETCS TI0OATBHO 001aCThI0 OTBETCTBEHHOCTH,
HTUM YTIOJHOMOYECHHBIM MEXaHU3MOM OOBIYHO sIBJIsIeTCs TGO hyHKIMA main, 1u6o
CHEIMATN3UPOBAHHBIN KOHMeunep.

[TpuMepoM «JacTUIHOW» peasn3aliii BHEIPEHUS 3aBUCUMOCTEN SBISETCS 3aTIPOC
JNDI, xorza o6bexT obOpamaercs K cepBepy KaTtajaoroBoil mH(GOpMAaIuu ¢ 3alpocoM
Ha TIPEIOCTABJIEHNE «CEPBUCA» C 3a/[aHHBIM UMCHEM:

MyService myService = (MyService)(jndiContext.lookup("NameOfMyService")):
BoisbiBaromuii 0GbEKT HE YIPABJISIET TEM, KAKOH UMEHHO 0OBEKT OyIeT BO3BpallleH
(KOHEUHO, IIPU YCJIOBHH, YTO ITOT OGBEKT Peasnusyer MOJI0KEHHbINH nHTepdeiic), Ho
[P 9TOM IIPOUCXOMUT AKTUBHOE Pa3pellenne 3aBUCUMOCT.

! Hanpumep, cm. [ Fowler].



186 Mnasa 11. Cucremsbl

WcTtunHoe BHepeHME 3aBUCUMOCTEN WJIET ellle Ha OJIuH 1ar Briepe. Kiace He mipe/i-
IPUHUMAET HelOCPEe/ICTBEHHBIX JeHCTBUI 110 padpelieHnio CBOUX 3aBUCUMOCTEN;
OH ocTaeTcst abCOMOTHO MACCUBHBIM. BMECTO 5TOTO OH MpefoCcTaBIsieT Set-MeTobl
/UM apTYMEHTBI KOHCTPYKTOPA, UCIIOJIb3yeMble JIJIsi BHEIPEHUST 3aBUCUMOCTEI.
B nporecce korcTpynpoBanus KoHTelinep DI cosmaer ak3eMIIsipbl HCOOXOIMMBIX
00beKTOB (0OBIUHO MO TPEGOBAHUIO) U UCIIOJIb3YET apryMEeHThl KOHCTPYKTOPA WJIK
set-meTobl /i1 CKperuieHust 3apucumocteil. MakTudecku MCoib3yemMbie 3aBUCH-
Mble 0GBEKTHI 3aJaf0TCs B KOH(MUTYPALMOHHOM (haiije WK Ha IPOrpaMMHOM YPOBHE
B CIIEIUAJIU3UPOBAHHOM KOHCTPYUPYIONIEM MOJIYJIE.

Cawmpbrii usBectHprit DI-koHTeliHep st Java npucyTtcerByer B Spring Framework!.
[MopxnouaeMble OGBEKTHI EPEYUCIAIOTCS B KOHGUrypalmoHHoM daiiae XML, mo-
cJie 9ero0 KOHKPETHbII 00BEKT 3alpaliiBaeTcs 1o nMeHu B kojie Java. Ilpumep Oyaer
paccMOTpeH HUIKE.

Ho kak sxe npenmymecrsa OTJIOJKEHHOW MHUIIMAJN3AIINN? Dta nanoma
uHOT/a OBIBAET MOJIE3HO 1 MTPU BHEJPEHUU 3aBUCUMOCTEN. BO-T1epBbIX, GOJIBITIHCTBO
DI-koHTeliHepOB He KOHCTPYUPYET OOBEKTHI 10 TOTO MOMEHTA, KOT/Ia 9TO CTaHeT He-
06x011M0. BO-BTOPBIX, MHOTHE U3 3TUX KOHTEHHEPOB TPEIOCTABIISTIOT MEXAaHIU3MbI
MCTIOMB30BaHUs (habGPUK MIN KOHCTPYHUPOBAHUS TOCPETHUKOB (Proxies), KOTOpbIe
MoryT ucrnombzosarbes aas OTIIOKEHHOUM MHUIMATN3AIINN u apyrux
AHAIOTUYHBIX O TUMU3AIIHIL,

MacwTtabupoBsaHue

Topoza BbIpacTaloT U3 TOPOJKOB, KOTOPBIE, B CBOIO OYEPE/b, IIOSABJISIOTCS Ha MECTE
nepeserb. Jloporn cHadasa y3KHM U e/[Ba 3aMETHBI, HO CO BPEMEHEM OHU PaCIIupsi-
I0TCSI M IOKPBIBAIOTCSI KaMHeM. MeJIKue CTpOeHUs U IyCThle MECTa 3aIl0JIHSIOTCS
GoJiee KPYIHBIMU 3aHUAMU, YACTh U3 KOTOPBIX B KOHEUHOM UTOre Oyjer 3aMeHeHa
HeboCKpebaMu.

Ha niepBbIx 1iopax B ropojie oJHOCTBIO OTCYTCTBYET MH(MPACTPYKTYPa: BOJOIIPOBO/I,
aJIeKTpuYecTBO, Kanaiusanus 1 (o yxkac!) Mureprer. Bee st BosMoskHOCTH 106aB-
JISTIOTCSI TIO3/THEE, C POCTOM HACEJIEHUS 1 MIJIOTHOCTU 3aCTPOIKH.

Pocr ne o6xoautcs 6e3 npobsieM. CKOIBKO pas BaM IIPUXOAUIOCH eBa MOJI3TH B I10-
TOKE MAIITMH BJIOJIb TPOEKTA M0 «PACIIUPEHHIO IOPOTH», KOT/IA BBI CIIPAIIUBAJIH CeOs:
«ITouemy Hesb3st OBLIO CPas3y MOCTPOUTH JOPOTY JOCTATOUHOM IUPUHBI? !>

Ho unaue u 66176 He Morsi0. KTo cMOKeT 00bsICHUTE 3aTPAThl Ha CTPOUTETHCTBO Tiie-
CTUTIOJIOCHOM MarucTpajiy B cepe/liHe MAJIEHbKOTO TOPOJIKA, KOTOPOMY TIPEIPEKAIOT
pacumpene? /la u KTo 6bI 3aX0TET IMETh TAKYIO IOPOTY B CBOEM ropojie?

! Cwm. [Spring] u orncanue Spring NET.
2 He 3abbiBaliTe, 4TO OTJIOKEHHAS MHUIUAIM3AIUST — BCETO JIUIIb PASHOBUAHOCTD ONTUMUSAIIH. .
1 BO3MOSKHO, TIpesK/ieBpeMeHHast!
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B03MOKHOCTb MOCTPOUTD «IIPABUIILHYIO CUCTEMY C TIepBOTO pasa» — Mud. Bmecto
HTOTO MBI CETO/IHS PeajiudyeM TeKylue noTpedHOCTH, a 3aBTpa nepepabaTbiBaeM
U paCIIUPsSieM CUCTEMY /LISl PeasI3allii HOBBIX ToTpeGHOCTEl. B aTOM 3aKiodyaercst
CYTb UTE€PATUBHOI, IIOIIAroBoii ruOKoil paspaboTky. PaspaboTka 4epes TecTUpOBaHuE,
pehaKTOPHMHT U TTOJIyYEHHbIH B Pe3yJIbTaTe NX MPUMEHEHUS YUCTBIH Ko oOecnednBa-
10T paboTy 9TON CXEeMbI Ha YPOBHE KOJIA.

A KaK e cucTeMHBIH ypoBeHb? Passe apxuTekTypa cucteMbl He TpebyeT rmpeaBapu-
TeJTBHOTO TIJIaHMPOBaHUA? He MoXkeT ke 0OHA TOCJIEI0BATEIBHO PACTH OT IIPOCTOTO
K CJIO’KHOMY ?

B 3TOM nposiBnseTcs Ba)kHeMLwee oTnyme NporpaMMHbIX CUCTEM OT CbMBVI‘-IECKMX. Ap-
XUTEKTYPa NPOrpaMMHbIX CUCTEM MOXKET pPa3BMBaTbCA MocneaoBaTesbHO, €Cnn obe-
CNeyvynTb NpaBUJIbHOE pasaeneHne OTBETCTBEHHOCTU.

Kax BbI Bckope ybemnTech, HeMaTepuaibHas TIPUPO/a MPOTPAMMHBIX CHCTEM JeTaeT
3TO0 BO3MOkHBbIM. Ho siaBaiiTe HauHeM ¢ KOHTpIIpUMepa apXUTEKTYPbl, B KOTOPOM
HOPMaJIbHOE paz/iesieHle OTBETCTBEHHOCTU OTCYTCTBYeT.

Ncxoanbie apxurektypbl EJB1 1 EJB2 He obecnieunBaii 10JKHOIO pasieeHus 06-
JIACTEN OTBETCTBEHHOCTH U MTOTOMY CO3/[ABAJIH JIUIITHIE OAPHEPBI JIJIST €CTECTBEHHOTO
pocra. BosemeM xotst Ob1 komnonenm-cyupocms (Entity Bean) st mocrostaHoro (per-
sistent) kyacca. KoMIIOHEHTOM-CYIITHOCTHIO HA3BIBAETCSI TIPEICTABJIEHIE PEJISIIIIOHHBIX
TMaHHBIX (MHAYE TOBOPST, 3aIMCH TAOIUIIBI) B TAMSITH.

Jlist Hagasta HeoHXOMMO OTIPEIETTUTh JIOKATBHBIH (BHYTPHUITPOIIECCHDIN ) TITH yIaTeH-
HbIH (Ha oTaesnbhoit JVM) unrepdeiic, KoTopbiil OyaeT NCIOIb30BaThCI KINEHTaMHU.
Bo3MoskHbBII JToKaTbHBIN MHTEPGETiC TpeicTaBeH B uctunre 11.1.

Jinctuar 11.1. JlokanbHbili MHTEpdeiic EJB2 ans EIB Bank

package com.example.banking;
import java.util.Collections;
import javax.ejb.*;

public interface BanklLocal extends java.ejb.EJBLocalObject {
String getStreetAddrl() throws EJBException;
String getStreetAddr2() throws EJBException;
String getCity() throws EJBException;
String getState() throws EJBException;
String getZipCode() throws EJBException;
void setStreetAddrl(String streetl) throws EJBException;
void setStreetAddr2(String street?2) throws EJBException:
void setCity(String city) throws EJBException;
void setState(String state) throws EJBException;
void setZipCode(String zip) throws EJBException;
Collection getAccounts() throws EJBException;
void setAccounts(Collection accounts) throws EJBException;
void addAccount (AccountDTO accountDTO) throws EJBException;
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B unrepdeiic BrIoUeHbI HEKOTOPBIE aTpubyThl ajipeca Bank, a Takke KOJLIEKI[HS
CYETOB, IPUHAJIEKAIINX OAHKY; TaHHBIE KaXK/IOTO CYETa MPEICTABIISIOTCS OTAENb-
ubiM EJB Account. B sinctunre 11.2 npusesien cOOTBETCTBYIOUINI KIacC peaausaliuu
KOMIIOHEHTa Bank.

Jincturr 11.2. CooTBETCTBYIOLWAS peanv3aums KOMNOHeHTa-CywHocTy EJB2

package com.example.banking;
import java.util.Collections;
import javax.ejb.*;

public abstract class Bank implements javax.ejb.EntityBean {

// BusHec-noruka. . .

public abstract String getStreetAddrl();

public abstract String getStreetAddr2():

pubTlic abstract String getCity();

public abstract String getState()

public abstract String getZipCode();

pubTic abstract void setStreetAddrl(String streetl);

public abstract void setStreetAddr2(String street2);

public abstract void setCity(String city);

public abstract void setState(String state);

public abstract void setZipCode(String zip):

public abstract Collection getAccounts()

public abstract void setAccounts(Collection accounts);

pubTic void addAccount(AccountDTO accountDTO) {
InitialContext context = new InitialContext();
AccountHomelLocal accountHome = context.Tookup("AccountHomelocal");
Accountlocal account = accountHome.create(accountDT0);
Collection accounts = getAccounts()
accounts.add(account);

1

// Jlornka KoHTenHepa EJB

public abstract void setld(Integer id);

public abstract Integer getId();

public Integer ejbCreate(Integer id) { ... }

public void ejbPostCreate(Integer id) { ... }

// 0cTanbHble MeToabl AOKHb ObiTh PEann30BaHsl, HO OObIYHO OCTAITCA MYCThIMA:

pubTlic void setEntityContext(EntityContext ctx) {}

public void unsetEntityContext() {}

public void ejbActivate() {}

public void ejbPassivate() {}

public void ejbLoad() {}

public void ejbStore() {}

public void ejbRemove() {}

}

B mucTunre He ipuBeseH HU cOOTBETCTBYIONIMI nHTEpdeiic LocalHome (1o cytn —
(babpuka, NCTIOTb3yeMast [I7IsT CO3AHIS OOBEKTOB), HU OJINH 13 BOBMOKHBIX METO/IOB
morcKa Bank, KOTOpbIe BBl MOXKETE T0OABUTD.

Haxownerr, BbI 0JIKHBI HAUCATD OJUH WJIM HECKOJIBKO JIECKPUIITOPOB B (hopmMa-
te XML, KOTOpbIE ONPEAENSIIOT TOAPOOHOCTH COOTBETCTBUS MEKIY 0OBEKTOM



MacluTabupoBaHue 189

U PEeJILUOHHBIMY JAHHBIMU, ’KeJJaeMOe TPAH3aKIMOHHOE TI0BeleHe, OTpaHnYeHUs
0e30I11aCHOCTH U T. /.

bBusnec-ymoruka TecHO MpUBsI3aHa K «KOHTeliHepy» npuiokeHus EJB2. Ber momkHBI
cyOKJIaCCHPOBATH KOHTEHEPHbIE TUIIbI, & TAKIKE TTPEIOCTABITH MHOTHE METO/IbI JK13-
HEHHOTO 1[IKJIa, HeOOXOMMBIE JIJIs1 KOHTeHHepa.

ITpuBsaska K TSAXKeJOBECHOMY KOHTelHepy 3aTpyaHsaeT U30JIMPOBAHHOE MOJYJIbHOE
tectupoBanue. [Ipuxoanuress 1160 UMUTHPOBATH KOHTEHHED, YTO HETPOCTO, TUOO
TpaTUTh MHOTO BpeMeHM Ha pa3BepThiBanue EJB u tectoB Ha peasbaom cepsepe. I1o-
BTOPHOE UCIIOJIb30BaHKeE 3a IIpejiesiaMy apXuTekTypbl EJ B2 npaktnyeckn HeBO3MOKHO
13-3a KeCTKOHN PUBSI3KU.

Haxkogelt, Takoe pelieHre MpoTUBOPEYNT MPUHITUIIAM 00bEKTHO-OPHEHTHPOBAHHOTO
riporpamMmMupoBaaus. OIMH KOMITOHEHT He MOKET HACJIeZI0BATh OT JAPYTOTO KOMITOHEH-
ta. ObpaTuTe BHIMAaHKE HA JIOTUKY 100aBeHust HOBOro cueta. B EJB2 KoMITOHEHTBI
YaCTOo ONPEJEIAIOT «00beKThI nepegadn ganubix» (DTO), Kotopble hakTUYECKH HIpe] -
CTaBJIAIOT CO00It «CTPYKTYPhI 6e3 moBegeHnss». OOBIYHO 9TO IPUBOAUT K IIOSBJIEHIIO
M30BITOUHBIX THITOB, COJEPIKAIIUX 110 CYTH OJANHAKOBBIE JIAHHBIE, U HEOOXOAUMOCTH
UCIIOJIb30BAaHK CTEPEOTUITHOTO KOZIA Il KOIIMPOBAHUS JAHHBIX MEKAY 0ObEKTaMU.

MonepeuHblie 06/1aCTU OTBETCTBEHHOCTHU

B HekoTopbix obaactsax apxutekrypa EJB2 npubinkaercst K MOJHOIIEHHOMY pasjie-
JIEHWIO OTBETCTBEHHOCTH. Hampumep, jKeaateqbHoe TOBefieHre B 00IaCTH TPAH3aK-
[IMOHHOCTH, 6E30MTACHOCTH ¥ COXPAHEHUsSI OOBEKTOB 00BSBISETCS B IECKPUIITOPAX
HE3aBUCUMO OT UCXOIHOTO KOJIA.

Takue obsacTu, Kak coxpaHerue 00beKTOB, BBIXOIAT 32 PAMKHU €CTECTBEHHBIX IPAHMII
00BEKTOB TIpeaMeTHOI obmacTu. Hampumep, Bce 06beKThI 00BIYHO COXPAHSIOTCS 110
OJTHOT CTpaTernu, ¢ ucnob3oBanreM onpenenentoir CY B/I! BMecTo HECTPYKTYpHpO-
BaHHbBIX (aiioB, ¢ OIPEEJEeHHON CXeMOoii BBIOOPa UMeH TaOJInI] U CTOIOI0B, eIMHON
TPaH3aKIIMOHHON CeMaHTUKON U T. 1.

TeopeTndecku BO3MOKEH MOTYIbHBIN, MHKATICYJINPOBAHHBIN TTOIXO/T K OTIPEICTCHUIO
crpareruu coxpaHeHus 00bekToB. OfHAKO Ha IPAKTUKE BaM IIPUXOANUTCS OBTOPSITh
110 CyTH OJMHAKOBBIN KOJI, Pea3yIOLIMil CTPaTernio CoOXpaHeHus, BO MHOTUX 00b-
exrax. st mogoGHBIX 001acTell UCITOB3YETCSI TEPMUH <nonepeutvle 00IaAcmi om-
gemcmeennocmus. [Ipu 5ToM MHOPACTPYKTYPa COXPAHEHM MOKET OBITh MOLYJIbHOM,
1 JIOTHKA TPEAMETHOI 00JIaCTH, pacCMaTPHBaeMast B U30JISIIIAU, TOKE MOJKET OBITh MO-
nysibHOI. TIpo6ieMbl BOSHUKAIOT B TOUKAX IlepecedeH st aTux odsacreii. MOKHO cKa-
3aTh, YTO TIOJIXO/I, UCIIOTHb30BAHHBIN B apxuTekType EJB 1o oTHOMIEeHNIO K cCOXpaHeHUTo
00BEKTOB, 6E30TACHOCTH 1 TPAH3AKIIUSIM, IPEABOCXUTIII ACHEKTMHO -OPUCHINUPOBANHOE
npoepammuposanue (AOTI?), KoTopoe npeacTaBisier coO0H YHUBEPCATbHBINA MOIXO]I
K BOCCTAHOBJICHUIO MOJIYIbHOCTH JIJIsI TIOTIEPEUHBIX 061aCTell OTBETCTBEHHOCTH.

! Cucrema ynpasieHus: 6azaMu JJaHHbIX.
2 3a ob6meit nndopmanumeii 06 acnekrax obpamaiirecs k [AOSD], a 3a KOHKpeTHOU nHMOpManuei
006 Aspect] — k [Aspect]] u [Colyer].
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B AOII criennanbibie MOJYJIbHBIE KOHCTPYKIIMY, Ha3bIBaeMble acneKmami, orpee-
JISIIOT, B KAKUX TOUKAX CUCTEMbl ITOBeJIeHNE JTOJIKHO MEHATHCSI HEKOTOPBIM T0CIe-
MOBATENBHBIM 00PAa30M B COOTBETCTBUH € MOTPEOHOCTMHU OTPEeTeHHON 06IacTH
orBeTcTBeHHOCTH. OTIpe/iesieHre OCYIIeCTBALIETCS Ha YPOBHE J€KIAPATUBHOTO WU
IIPOrPAaMMHOTO MEXaHU3Ma.

B mpumepe ¢ coxparnennem 00beKTOB BbI 00BSIBIISIETE, KaKHe 00BEKTDI, ATPUOYTHI 1 T. .
JIOJIKHBI COXPAHSTBCS, 4 3aTEM JleJIerpyeTe 3a/[a4u COXPAHeHUsT CBOeil MHPPacTpyK-
Type coxpaHeHust. VIsMeHeHMs B TIOBEJIEHUH BHOCATCST HH(ppacTpykTypoit AOTI 6e3
BMEIIATENILCTBA B 11eJIeBO KO/'. PaccMOTprM TpH actiekTa (UK «acteKTo-000HBIX>
MexaHu3Ma) B Java.

NMocpeaHUKH

THocpednuxu (proxies) XOPOIIO TOAXOAAT JJIst TPOCTBIX CUTYAIMil — HATIPUMED, ISt
cosmanust «<06epTOK» [l BBI30BA METOJ0B OTAEIbHBIX OOBEKTOB MU KJIaccoB. Tem
He MeHee [UHAMWUYECKUe MOCPeHUKH, coaepskamuecs B JDK, paboTator TOIbKO
¢ unrepdeiicamu. YTobbI CO34aTh OCPEAHUKA IS KJIACCA, IPUXOAUTCS UCIIOAb30BaTh
O6UOIMOTEKH /ISt BBIIIOJIHEHUST MaHUIY IA1Mii ¢ OaiiT-kogom — takue, kak CGLIB,
ASM wnn Javassist?.

B smcrunre 11.3 npusegena saroroska nocpeanuka JDK, obecreunsaromniero moza-
JEPIKKY coXpaHeHst 00bEeKTOB B HaIlleM IPUIoKeHUn Bank (IIpeacTaBieHbl TOJbKO
METOJIbI YTEHWUSI /3ATTMCH CITUCKA CYETOB).

Jinctuur 11.3. MNpumep nocpegHuka JDK

// Bank.java (nopaBneHve uMeH NaxkeTos...)
import java.utils.*;

// ABGCTpaKkTHOe npeAcTasieHne OaHKa.
public interface Bank {
Collection<Account> getAccounts():
void setAccounts(Collection<Account> accounts):

}

// BankImpl.java
import java.utils.*;

// P0JO-006bekT ("Plain 01d Java Object"), peanuayouuin abCTpaKkyuio.
public class BankImpl implements Bank {
private List<Account> accounts;
public Collection<Account> getAccounts() {
return accounts;

public void setAccounts(Collection<Account> accounts) {

! To ecTb 63 HEOOXOAUMOCTH PYYHOTO PEAAKTHPOBAHIS [IEJIEBOTO KOJA.
2 Cm. [CGLIB], [ASM] u [Javassist].
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this.accounts = new ArraylList<Account>();
for (Account account: accounts) {
this.accounts.add(account);
1
}
1

// BankProxyHandler.java
import java.lang.reflect.*:
import java.util.*;

// Peanuzauns InvocationHandler, Heobxoaumas ans API nocpefHuka.
public class BankProxyHandler implements InvocationHandler {
private Bank bank:

public BankHandler (Bank bank) {
this.bank = bank;

}

// MeTon, onpepnenenHbin B InvocationHandler
public Object invoke(Object proxy, Method method, Object[] args)
throws Throwable {

String methodName = method.getName():

it (methodName.equals("getAccounts")) {
bank . setAccounts(getAccountsFromDatabase())
return bank.getAccounts():

} else if (methodName.equals("setAccounts")) {
pank . setAccounts((ColTection<Account>) args[0])
setAccountsToDatabase(bank.getAccounts());
return null;

} else {
}
}
// NoppobHoCTU:
protected Collection<Account> getAccountsFromDatabase() { ... }
protected void setAccountsToDatabase(Collection<Account> accounts) { ... }

}

// B ppyrom mecte...

Bank bank = (Bank) Proxy.newProxylInstance(
Bank.class.getClassLoader(),
new Class[] { Bank.class },
new BankProxyHandler(new BankImpl1()));

Mot onpezieniti wHTepdetic Bank, KOTOPBIE 6y/IeT HHKATICYTMPOBATHCST TOCPETHUKOM,
u POJO-o06nekT («Plain Old Java Objects, T0 ectb «00bIuHBIN Java-00bekTs ) Ban-
kImpl, peasmsytornuii Oustec-ntoruky. (Bekope Mbl Bepaemest k Teme POJO-00beKTOB).

Jluist paboThl mocpeaHnKka HeoOXoauM 00beKT InvocationHandler, KOTOPbI BHI3bIBACTCS
JUIST peajin3allii BCEX BRI30BOB METOOB Bank, oOpalieHHbIxX K mocpennuky. Hamra pea-
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smzarust BankProxyHandler ucrmosb3yer MexanusM pedieKcuu Java juist 0ToOpaskeHust
BBI30BOB 0O00IIIEHHBIX METOJIOB HA COOTBETCTBYIOIIHE METO/IBI Bank Imp1.

Koz nosyuaercst 6ecoma 00beMICTBIM U OTHOCUTEIBLHO CJIOJKHBIM, AKe B 9TOM IIPO-
crom caydael. He Menbine npo6iiem co3aeT u HCHosib3oBanne GuOINoTeK AJIsi Ma-
HUIyJui ¢ 6ailT-kogom. O0beM 1 CJI0KHOCTD KOJIA — J1BAa OCHOBHBIX HEOCTATKA
HOCPEeTHIKOB. JTH /iBa (haKTOpa YCIOKHAIOT co3laHie yncToro kozxal Kpome roro,
y TMOCPETHUKOB He CYNIeCTBYeT MeXAHN3Ma OTPe/IeJIEHNsT «TOUeK HHTepecas o0Ie-
CHCTEMHOTO YPOBHSI, HeOOXOAUMBIX /17151 TTostHoTIeHHoro AOTI-pemmenus?.

AOI-uHPPpaCTPYKTYpbl HAa «4YUCTOM> Java

K cuactbio, 60sbiast 9acTh MabJIOHHOTO KOJIA TIOCPETHUKOB MOYKET aBTOMATHYECKU
06pabaThIBATLCS BCMTOMOTATETBHBIME CPeAICTBAMU. [TOCPEAHUKH CIOTB3YIOTCS BO
BHYTPEHHEH peasim3aliny HeCKOJIbKUX MHMPACTPYKTYp Java — Hanpumep, Spring
AOP u JBoss AOP — st peasiisanuu acrieKTOB HETIOCPEICTBEHHO Ha yPOBHE Java’®,

B Spring 6usnec-soruka samuceiBaercs B popme POJO-06bekToB. Takue 06beKThI
MOJTHOCTBIO COCPENOTOUEHDBI HA CBOEH mpeaMeTHON obsactu. OHU He UMEIOT 3aBU-
CHMOCTEN BO BHEITHUX MH(GPACTPYKTYpax (MK JIFOOBIX APYrUX 00JACTAX); COOTBET-
CTBEHHO UM MIPUCYIa 60JIbIIas KOHIENTYaIbHAs TPOCTOTA U YA0OCTBO TECTUPOBAHU.
DBaarofapst OTHOCHTENTLHON TIPOCTOTE BaM OY/IET MpoTtie 06eCTeInTh MPABUILHYIO
peaM3aIuio COOTBETCTBYIONINX MOKETAHUT TI0Ib30BaTEEH, a TAKIKE COTPOBOKIEHUE
11 5BOJTIOIIIO KOJIA TIPY TOSIBIIEHUH HOBBIX MTOKETAHUI.

Best HeoGxoanmast mHGPaCTPYKTypa MPUIOKEHNsI, BKJIOUAs MOMEPeYHbie 00IacTh
OTBETCTBEHHOCTH (COXpaHeHre 00BEKTOB, TPAH3AKIINH, GE30TIACHOCTD, KAIUPOBAHUE,
MPEoI0JIEHNE OTKA30B U T. [I.), OTIPE/IEISETCS TIPU TIOMOIIH JIEKIapaTUBHBIX KOH(DU-
rypaimonHbix (aiisoB i API. Bo MHOTHX cirydasx Bbl (haKTUUECKH OTIPeieisieTe
acriektol Oubsmorek Spring niu JBoss, a undpactpykrypa Oeper Ha ceOst BCIO Me-
XaHUKY HCIOJIb30BaHUS TIOCPEAHNUKOB Java i OubInoTek 6ailT-Ko/Aa B PEKUME,
PO3PAYHOM J1Jis TT0JIb30BarTeist. OObsSIBIEHNSI YIIPABJISIIOT KOHTEHHEPOM BHEIPEHUST
sapucumocreii (DI), KOTOpbI co31aeT 9K3EMILISPbI OCHOBHBIX OOBEKTOB U CBA3bIBAET
UX [0 Mepe HeOOXOMMOCTH.

B smictunre 11.4 npuBeien TuinyHbiil hparmenT KOHOUTYpaiMOHHOTO (haitia Spring
V2.5 app.xml?.

! Bousee noapobubie ripuMepbl AP 110CpeIHUKOB 1 €ro UCIIOJIb30BAHUS MOKHO HAliTH, HATIPUMED,
B [Goetz].

2 Metonosoruio AOII unorzaa nmytaror ¢ mpueMaMu, UCIOIb3YEMBIMHU JIJISI €€ PeaTi3alui Harpu-
Mep IepexBaToM METO/I0OB U «MHKarcyasnueii» nocpeannkos. [lomgnmnunas nennocts AOII-
CHCTEMBbI 3aKJIIOUAETCST B CIIOCOOHOCTH MOYJIBHOTO, KOMITAKTHOTO OIPEIeJeHUs] CUCTEMHOTO
MOBE/ICHUS.

3 Cwm. [Spring] u [JBoss]. «HemnocpencTBenHo Ha ypoBHe Java» B JaHHOM cJydae o3HayaeT «6e3
npuMeHenus Aspect]s.

* Tlo matepuanam http://www.theserverside.com/tt/articles/article.tss?1=IntrotoSpring25.
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NuctuHr 11.4. KoHdburypaumoHHbiin daiin Spring 2.X
<beans>

<bean id="appDataSource"
class="org.apache.commons.dbcp.BasicDataSource"
destroy-method="close"
p:driverClassName="com.mysql.jdbc.Driver"
p:url="jdbc:mysql://Tocalhost:3306/mydb"
p:username="me"/>

<bean id="bankDataAccessObject"
class="com.example.banking.persistence.BankDataAccessObject"
p:dataSource-ref="appDataSource" />

<pean id="bank"
class="com.example.banking.model.Bank"
p:dataAccessObject-ref="bankDataAccessObject"/>

</beans>
Kaxprit KOMIOHEHT HATTOMUHAET OIHY M3 YacTell PYCCKOM «MaTpemKus»: 00beKT
npeaMeTHON 06acTu Bank «ymakoBbIBaeTcsi» B 00beKT qoctyna k ganabiv DAO (Data

Accessor Object), KoTopbIit, B CBOIO OUepeh, YITAKOBBIBAETCS B 00HEKT NCTOUHNKA
nanubix JDBC (puc. 11.3).

AppDataSource
- BankDataAcessObject
Knuent > u
Bank
= o

Puc. 11.3. «MaTpeluka» 13 gekopaTtopos

Kuuent mosaraet, 4to OH BBI3bIBaeT MeTOJ getAccounts() obbexTa Bank, HO B jieiicT-
BUTEJBHOCTU OH B3aUMOJIEHCTBYET ¢ BHENTHUM OOBEKTOM M3 HaOOpa BJIOKEH-
ueix JJEKOPATOPOB [GOF], pacuupsiomux 6asosoe nosegerne POJO-o6bexra
Bank. MbI Moryi ObI 106aBUTH IPYTHE AEKOPATOPDI JIJIsI TPAHIAKIIUN, KIIIIMPOBAHUST
T I

Yrobsl 3anpocuth y DI-KoHTeliHEpa 00beKThl BEPXHEr0 YPOBHSI, 3aaHHble B (hailje
XML, noctaTouyHo BKJIIOYUTD B TPUJIOKEHNE HECKOJIBKO CTPOK:
Xm1BeanFactory bf =

new XmlBeanFactory(new ClassPathResource("app.xml", getClass()));
Bank bank = (Bank) bf.getBean("bank");

Tak Kak 06beM Kojia, Criennduueckoro st Spring, MUHUMAJIEH, TIPUJIOJKEHUE TI0YTH
TOTHOCTBIO M30MPOBAHO OT Spring. TeM caMbIM YCTPAHSIIOTCS BCe MTPOOTEMB JKECTKOH
MPUBS3KH, XapaKTePHbIE JIJIs1 TAKUX crcTeM, Kak EJB2.
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Xorsa kox XML 3aHnMaeT MHOTO MecCTa U IIJIOX0 YUTAETCs!, onpenessemMas B 9TUX
KOH(UTYPAUMOHHBIX (halijlaX «ITOJTUTHKA» BCE JKe MPOIIIE CIOKHON JIOTUKH TTOCPE]-
HUKOB M aCMIEKTOB, CKPBITOIN OT HAIIKX TJIa3 U CO3/[aBaeMOI aBTOMATHUECKU. APXUTEK-
Typa BBIIJIIUT HACTOJIBKO 3AMAHUUBO, 4TO MHPPACTPYKTYPbI BPOZie SPring mpuBesu
K TosiHOM nepepabotke crangapra EJB mist sepcun 3. EJB3 B 3HaunTEIbHON Mepe
CJIelyeT XapaKTepPHOH [T Spring MO/IeNH IeKIapaTUBHOM MOIEPKKY TIOMEPEYHBIX
obJtacteil OTBETCTBEHHOCTH € UCIIOJIb30BaHUEM KOH(MUTYpaIMOHHbIX (aitioB XML
U/WJT aHHOTAIui Java 5.

B ymcrunre 11.5 npusenen o0bexT Bank, mepenucannsbiii 1 EJB3%

Jinctuur 11.5. KomnoHeHT Bank ansa EBI3

package com.example.banking.model;
import javax.persistence.*;
import java.util.Arraylist:
import java.util.Collection;

@Entity

@Table(name = "BANKS™")

public class Bank implements java.io.Serializable {
@Id @GeneratedValue(strategy=GenerationType.AUTO)
private int id;

@Embeddable // 00veKkT "BCTpauBaeTcs" B 3anucCb 0asbl aHHbIX Bank
public class Address {

protected String streetAddrl;

protected String streetAddr?;

protected String city:

protected String state;

protected String zipCode;

@Embedded
private Address address:

@neToMany(cascade = CascadeType.ALL, fetch = FetchType.EAGER,
mappedBy="bank")
private Collection<Account> accounts = new ArraylList<Account>();

public int getId() {
return id;
}

! ITpuBeIeHHDIN TIPIMEP MOKHO YIIPOCTUTH — CYIIECTBYIOT CIIETNATLHBIE MEXAHU3MBI, ICIIOJTh-
3YIOTITIE TPaBuU/Ia KOHMUTYPAIMK U aHHOTAIINK Java 5 JJIsT COKpalleHnst 00beMa sIBHO oTiperie-
JISIEMO «CBA3YIOIIE» JIOTUKHU.

2 Tlo marepuanam http://www.onjava.com/pub/a/onjava,/2006,/05/17 /standardizing-with-ejb3-
java-persistence-api.html.
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public void setld(int id) {
this.id = id;
}

public void addAccount(Account account) {
account.setBank(this):
accounts.add(account);

}

public Collection<Account> getAccounts() {
return accounts;
}

public void setAccounts(Collection<Account> accounts) {
this.accounts = accounts;
}

}

ITOT BapHaHT KOZa HAMHOTO uuiie ncxoaHoro koga EJB2. Hexoropslie oapobHocTn
O CYIITHOCTSIX BCe elle TPUCYTCTBYIOT B aHHOTAIMAX. TeM He MeHee, TTOCKOJIbKY 3Ta
uH(bOpPMaIIKs He BBIXOIUT 32 IPeJieJibl AHHOTAIINH, KO/l OCTAeTCs YUCTHIM, TOHSATHBIM,
a caeIoBaTeIbHO, TPOCTBIM B TECTUPOBAHUM, COTTPOBOKICHUH 1 T. 1.

Yactb nH(GOpPMAIN 0 COXPaHEHUH 0GHEKTOB, COIEPIKATIENCS B aHHOTAISIX, MOSKHO
TIPU JKeJAaHUU TIEPEMECTUTH B ecKpuntopel XML, ocTaBUB /1eliCTBUTENBHO YUCTBIN
POJO-o6bekt. Ecim getanu coxpaHeHusT 00hEKTOB U3MEHSIFOTCSI OTHOCUTEIBHO PEJI-
KO, MHOTHE TPYIIIbI OTJAaAYT IPEAIoYTeHe AHHOTAIUAM, HO C TOPa3/lo MEHbIINMU
OTPUIIATEILHBIMU TTOCJIE/ICTBISIMHE 10 cpaBHeHNIo ¢ EJB2.

AcnekTbl Aspect]

HaxkoHerr, caMbiM TTOJHOGMYHKITMOHATLHBIM HHCTPYMEHTOM JIJIsI pa3/ieJieHus 00JiacTeit
OTBETCTBEHHOCTH [OCPE/ICTBOM HCIIOJIb30BAHUS ACTIEKTOB SIBJISIETCS s13bIK Aspect]! —
pacipenue Java, mpeiocTaBsioniee «IIOJHOIEHHYIO> TTOIEPKKY aclleKTOB Kak
MOJLYJIBHBIX KOHCTPYKIMi. YucThix Java-perernii Ha 6ase Spring u JBoss jocraTrouso
s 80-90% curyarnii, B KOTOPBIX MPUMEHSTIOTCST aclieKThl. TeM He MeHee Aspect]
MPEIOCTABJSIET OYEHb MOIIHBIM 1 PA3HOCTOPOHHUI WHCTPYMEHTAPUN JIJIsT peasin3a-
MU pasfieieHnst oTBeTcTBenHocTH. HemoctatkoM Aspect] stBiisieTcst He0OOXOIMMOCTh
OCBOEHUS HECKOJBKUX HOBBIX MHCTPYMEHTOB, a TaKyKe M3YYCHHS HOBBIX S3bIKOBBIX
KOHCTPYKITUH W NINOM.

ITH POBIEMBI OTYACTH KOMITEHCUPYIOTCS TIOSIBUBIIEHCST HEJTABHO «aHHOTAIIHOHHOTT»
dopmoii Aspect], B KOTOpOIT aHHOTAIIUU Java 5 UCHOJIb3YIOTCS [IJIsI OlIpeleIeH s
acIIeKTOB B «4nCTOM» Kojie Java. Kpome toro, Spring Framework taxike comepxut
psil GYHKITHIL, CYIIECTBEHHO YIPOIIAOIIMX BHEPEHNE aCTIEKTOB Ha 6a3e aHHOTAI[HI
B pabOUMX TPYTIIAX ¢ OTPAHUYEHHBIM OTIBITOM MPUMEHEHUsT Aspect].

! Cwm. [Aspect]] u [Colyer].
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[TonHoe onucanue Aspect] BBIXOAUT 32 PAMKUA KHUTHU. 32 JIONOJHUTENbHON WH(DOP-
Mmarueit obpamaiitecs K [ Aspect]], [ Colyer| u [ Spring].

McnbiTaHMe CUCTEMHOW apXUTEKTYPbl

TpyzsHO 1IepeolieHUTDb NOTEHIIUAI Pa3/leIeHNsI OTBETCTBEHHOCTH II0CPEICTBOM acIIeKT-
HBIX pereHnil. Ecii BbI MOJKETe HAITUCATH JIOTHKY [IPEIMETHOI 06JIacTH CBOETO MPH-
noxenus B Buie POJO-00beKTOB, OT/IEJIEHHBIX OT JIFOOBIX apXUTEKTYPHbBIX 00J1acTeil
OTBETCTBEHHOCTU Ha KOZIOBOM yPOBHE, TO Iepe/l BAMU OTKPBIBACTCS BO3MOKHOCTD
MTPOBEIEHNS TIOJTHOTICHHBIX UCTIBITAHWH Balllel apXUTeKTypbhl. Bbl cMOsKeTe pa3BUBaTh
ee OT TIPOCTOTO K CJAOKHOMY, KaK TIOTPeGyeT CUTYyaIust, ToAOMpast HOBbIE TEXHOJIOTUN
o Mepe Hago6HocTH. He obst3aresbho coszaaBath Bospiioit MsHavanbHbiii [TpoekT
(BDUF, Big Design Up Front)!. Bosee Toro, ato paxe Bpenno, moromy uro BDUF
CHUKAeT BO3MOKHOCTD QJIANTAIlNN K MI3MEHEHUSAM U3-3a HAIIETO MCUXO0JIOTHYECKOT0o
HEKEeJaHWsST PACCTABATBCS C PE3YJIbTaTaMM YiKe 3aTPadyeHHbIX YCUJIUIT; KPOME TOTO,
M3HAYAJILHO TIPUHSATHIE PEIIEHUS BIUSIOT Ha HAIITK TTOCE/YIOIIHE Pe/ICTaBIeHus 00
APXUTEKTYPE.

ApPXUTEKTOPBI, 3aHUMAIOIIHECST CTPOUTETBCTBOM 3/IaHIii, BBIHYK/IEHbBI paboTaTh Mo
npuniuny BDUE nmoroMmy 4To oHU He MOTYT BHOCUTD PaINKAIbHbBIE aDXUTEKTyPHbBIE
M3MEHEeHNUs B HAIIOJIOBUHY BO3Be/ieHHoe husnueckoe crpoenne’. [Iporpammubie rmpo-
JYKTHI TOJKE 00/1a1a10T COOCTBEHHOM (hU3UKOIA®, HO paJUKaTbHbIC U3MEHEHUS B HUX
MOTYT OKa3aThCsl 9KOHOMUYECKU OITPaBAaHHBIMU — TP YCJIOBUH, YTO B ITPOIrPAMMHOM
poekTe a(phHeKTUBHO Peasn30BaHO PasjieieHe OTBETCTBEHHOCTH.

ITO 03HAYAET, YTO MBI MOKEM HayaTb IIPOIPAMMHDII IIPOEKT € «IIPOCTOH 710 HAu-
BHOCTH», HO JIUIIIEHHOH JKECTKUX MPUBI30K aPXUTEKTYPhI, OBICTPO Peayn30BaTh
TOJKeTaHUS TOTb30BaTeNeH, a 3aTeM [06aBISATh HOBYIO WH(MPACTPYKTYPY MO Mepe
MmacirtabupoBanust. HeKoTopbie U3 KPYITHEHIIINX MUPOBBIX CAITOB JIOCTUTIN BBICOYA-
WX TOKa3aTesell JOCTYITHOCTH U TPOU3BO/IUTETbHOCTH, C TIPUMEHEHUEM CJIOKHOTO
KOIIMPOBAHKS JIAHHBIX, 0E30MIACHOCTH, BUPTYAJIU3AIUY U T. JI., U BCE ITO JIEIACTCS
abdexTUBHO U THOKO — ¥ TOJBKO TIOTOMY, YTO HA KayKIOM YPOBHE aOCTPAKIIUH WX
apXUTEKTypa 0CTaBaJIach MPOCTOH 1 06Ia1aIa MUHUMATLHBIMU MTPUBA3KAM.

Koneuno, 510 He 03HAYAET, YTO 32 POEKT HY;KHO OPATHCSI TI0 TIPUHITUITY «KaK-HUOY b
0 X0/1y pasbepeMcsi». Bbl yike B OTIpe/Ie/IeHHOI cTeneHn mpecTasJsiere cebe o0mmii
Mactrrab, 1es u rpaduk MpoeKTa, a TaksKe 00IYI0 CTPYKTYPY UTOTOBOI CHCTEMBI.
OptHaKo TIPH 9TOM HEOGXOMMO COXPAHUTH BO3MOKHOCTD «CMEHBI Kypca» B COOTBET-
CTBUY C M3MEHSTIONIMHUCS 06CTOSTENHCTBAMI.

! He myTaiiTe ¢ mOJIe3HON TPaKTUKOH yrpeskaaoniero npoektupoanus. BDUF — mpusbruka
[POEKTHPOBATH 3apaHee 8ce 6€3 UCKIIOUeHUsL, IO HATTMCAHUST KAKOTO-TO0 KOJa PeaTn3aliui.

2 BripoueM, Jiaske 1ocJie Hadasia CTPOUTENbCTBA YT CEPbe3Hble UTEPATUBHbIE UCCJIE0BAHNUST
1 06CYIKIEHNS TOIPOOHOCTEI.

3 BolpaskeHue «(pu3KKa IPOrPaMMHOTO IIPOIYKTa» BliepBblie ObLIo ncnosb3oBaHo B [ Kolence].
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Pannsa apxurexrypa EJB Gblia Bcero b oguuM us MHOTEX API, KoTOpBIE OT/IIYa-
JIUCH UBJIUTITHEH CJI0KHOCTBIO, HAPYITABIIECH TPUHIIUIT PA3/IeJIEHNS OTBETCTBEHHOCTH.
Brpouem, gaxe xoporio cipoekTrupoBanibii API Mosker okasaTbest «1epebopom» B
KOHKDPETHOU CUTYAIIUHU, ECIIH €r0 IPUMeHEHUE He 0OBSICHSIETCST peaibHON HeOOXO0 -
MmocTbio. Xoporuit API go/keH ncuesarsb 13 B GOJIBIIYIO YacTh BPEMEHH, YTOOBI
GOJTBITIAST YACTh TBOPUECKUX YCUIIUH TPYIIIBI PACXOI0BATIACH HA PEATTU3AIIIO TIOJKEa-
HUH 110JTh30BaTesIell. B TPOTHBHOM ciiydae apXUTEKTyPHbIE OTPaHUYEHNS TOMEIIaioT
OIITUMAJIbHOW peajn3aliii UHTePecoB KJINEHTa.

[Toasenem uror.

OnTuManbHasl apxXMTEKTypa CUCTEMbI COCTOMT U3 MOAY/bHbIX 0611acTeil OTBETCTBEHHO-
CTW, Kaxkaast U3 KOTopbIX peanusyeTcs Ha 6a3ze POJO-o06bekToB. O6nacTtn UHTErpupy-
HOTCS MeXAYy COBOoW NMpY NOMOLLM acneKTOB UM aHaNIOrMYHbIX CPEACTB, MUHUMASIbHbLIM
ob6pa3oM BMelLMBalOWMXCA B MX paboTy. Takas apxuTeKTypa MOXET CTPOMTbCS Ha
6ase MeTo4oNIorMN pa3paboTki Yepes TeCTUPOBaHUE, Kak 1 NPOrpaMMHbIN KOA.

OnNTUMU3aLMSA NPUHATUS pELLEHUM

MoyibHOCTD M pasjieieHrie OTBeTCTBEHHOCTH IT03BOJISIOT JIeLIeHTPa/In30BaTh yIIpaB-
JIEHUE ¥ TIPUHSITHE pelieHnil. B joctarouno KpymHoii cucreme, Gy/b TO TOPOJ WK
[IPOrPAMMHBI [IPOEKT, OJIFH Y€JIOBEK HE MOKET IIPUHSITh BCe HEOOXOANMBbIE PEIICHUS.

Kak n3BecTHO, OTBETCTBEHHbIE PEIIEHUS JIyUllle BCETO MOPYYNUTh CAMOMY KBaIu(pu-
uposanHoMy. OIHAKO MBI 4acTo 3a0bIBAEM, UTO NPUHATHE PENIEHUI JIyUIlle BCero
OTKJI/[BIBATH /IO TIOCTIEAHEr0 MOMeHTa. JleJio He B JIeHn 1iu 6e30TBEeTCTBEHHOCTH;
MPOCTO ATO MO3BOJISIET MPUHATH WHOOPMUPOBAHHOE PEllleHre ¢ MAKCUMYMOM BO3-
MOskHOIT nH(opMmarmu. [IpexaeBpeMeHHOe pellieHne IPUHIUMAETCs Ha Gase HEToIHOl
uHbopmaru. [IpuHUMas peleHne CIuIKoOM PaHo, Mbl JIMIIAEMCS BCETO T0Je3HOTO,
4TO MPOUCXOAUT Ha GoJIee MO3HUX CTAAUAX: OOPATHON CBS3U OT KIMEHTOB, BO3MOK-
HOCTH TIOPa3MBbIILISATH HAJl TEKYIMM COCTOSIHUEM TIPOEKTa U OIIbITa TIPUMEHEHUsT
perrennii 13 00J1aCTH PeaTn3aliiL.

M'bkocTb POJO-cuctembl € MOAYyNbHbIMU 06n1acTsIMM OTBETCTBEHHOCTM NO3BOSISIET npu-
HUMaTb ONTUMalbHblE, CBOEBPEMEHHbIE PELUEHUA Ha 6ase HoBeliLLen VIHd)OpMaLI,VIVI.
Kpome TOro, oHa CI'IOCOGCTBYET CHMXKEHUIO CJTOXKHOCTU TaKnX pGNEHMﬁ.

NMpuMeHsaiiTe CTaHAAPTbI Pa3yMHO,
Korga OHU NMPUHOCAT OYEBUAHYIO NOJb3y

CTpouTenbCcTBO KaKeTCs HACTOSIIUM Yy/IOM M3-32 TEMIIOB, KOTOPBIM BO3BOSATCS
HOBBIE 3/1aHVsI (J1aKe B pasrap 3UMbI), U U3-32 HEOOBIYHBIX aPXUTEKTYPHBIX IU3aIHOB,
CTaBIIIX BO3MOKHBIMI GJTaT0Iapst COBPEMEHHBIM TEXHOJIOTHIM. CTPOUTENBCTBO CTAIO
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Pas3BUTOI 06JIACTHIO TTPOMBIIIJIEHHOCTH ¢ BBICOKON OTITUMU3AIINEll YacTeil, MeTO/I0B
U CTAHIAPTOB, C(hOPMUPOBAHHBIX TO/] ITABJICHIEM BPEMEHU.

MHorme rpymIisl HCIOIB30BATH apXUTeKTypy EJB2 TosibKO ToTOMY, 9TO OHA cYMTATACh
CTaH/APTOM, [Ia’Ke eCJIH B UX POEKTAX XBATHIIO Obl 0JI€€e JIETKUX U MPSIMOJIMHENHBIX
penieHnid. S Bujies1 rpymnibl, KOTOPBIE TEPSAJIN TOJOBY OT PA3PEKAIAMUPOEANHBIX CTAH-
JIapTOB 1 3a0BIBAJIN O CBOEH IVIABHOI 3aj1aue: PeaI30BbIBATh HHTEPECH! KJIMEHTA.

CTaHaapThl YNpoLLaloT NOBTOPHOE MCMO/b30BaHUE MAEN M KOMMOHEHTOB, NpuBieye-
HUWe Noaeit C HEOHXOAMMBIM OMbITOM, BOMJIOLLEHWUE YAAUHbIX UAEN U CBA3bIBAHWE KOM-
MOHEHTOB. TeM He MeHee, NPOLIECC CO3AaHMA CTaHAapTa UHOrAa 3aHWMaEeT C/IULLKOM
MHOr0 BpeMeHu (@ 0Tpac/ib He CTOMT Ha MECTe), B pe3yfbTaTe Yero CTaHaapThl Tepsi-
I0T CBSI3b C peasibHbIMM NOTPEBHOCTAMM TEX MIIOAEN, KOTOPbIM OHU AOMKHbI CIYXUTb.

Cucremam Heo6xoAMMbDbI NpeAMETHO-
OpPUEHTUPOBaHHbIE A3bIKUN

B obractu cTpouTenbeTBa, Kak ¥ B GOJBITMHCTBE TEXHUUECKUX obacTeii, chopmu-
poBajicst GOTaThiil SIBBIK CO CBOMM CJIOBAPEM, UANOMAMU U MATTEPHAME', TIO3BOJISIO-
UM 9E€TKO U JAKOHWYHO TIePe/IaTh BasKHyTo nHbopmaruio. B obmact pazpaboTku
POTPAMMHOTO 00eceueHus B TIOCIeHee BPeMs CHOBA BO3OOHOBUIICS MHTEPEC
K IpeaMeTHO-opueHTupoBaHHbIM si3bikam? (DSL, Domain-Specic Languages) —
OT/IEIbHBIM MAaJIEHBKUM CIIEHAPHBIM sI3bikaM uin APl cTaHZapTHBIX S3bIKOB, KO/
KOTOPBIX UMTAETCS KaK CTPYKTYPUPOBaHHAS (hOpMa TEKCTa, HAMMCAHHOTO 9KCIIEPTOM
B JaHHOH IIPeAMETHOI 00J1aCTH.

Xoporuii mpeiMeTHO-OPUEHTUPOBAHHDIN S3bIK CBOJAUT K MUHUMYMY «KOMMYHUKAIIH-
OHHBII PaspbIB» MEKIY KOHIEMIHEH TIPEIMETHOM 00JIaCTH U KOJIOM, PeaTi3yOTIM
ATy KOHI[ETIUIO — TI0 aHAJIOTUH C TeM, KaK TMOKUE METOI0JOTUU ONTUMUSUPYIOT
obMeH mH(poOpMaIneil MeX/Iy TPYIIION U KJIIUYEBbIMI YYACTHUKAMU TIPOeKTa. Pea-
JIM3AITIST JIOTUKHU TIPEAMETHO 06JIaCTH Ha S3bIKE, UCTIOTB3YEMOM 9KCIIEPTOM B HTOM
006J1aCTH, CHIKAET PUCK HEBEPHOTO TIPEACTABICHUST TIPEAMETHON 00JIaCTH B KOJIE.

[IpenmeTHO-OPHEHTUPOBAHHBIE S3BIKHU, KOT/IA OHU UCIIOJB3YIOTCS 3P HEKTUBHO, MO/
HUMAIOT YPOBEHDb aGCTPAKITIN Ha/l IPOTPAMMHBIMHU HIHOMAMHU U MATTEPHAMH TIPOEK-
tupoBanusi. OHU MO3BOJISIIOT Pa3pabOTUMKY BHIPA3UTH CBOU HAMEDEHUST Ha COOTBET-
CTBYIOTIIEM YPOBHE aOCTPAKITITL

MNpeaMeTHO-OpUeHTUMPOBaHHbBIE A3bIKM MO3BONSIOT Bblpa3nTb B popMe POJO-06bekToB
BCE YPOBHM abcTpakumum 1 Bce npegMeTHble 06/1acTv NPUAIOXKEHUS, OT BbICOKOYPOBHE-
BbIX MOSIMTUK [0 HU3KOYPOBHEBbIX TEXHUYECKMX NMOAPOBHOCTEN.

! Pabora [ Alexander] okaszanma ocobeHHO 3aMeTHOE BAMSIHUE Ha coo011ecTBO pazpaborunkos ITO.
2 Hampumep, cm. [DSL]. [JMock] — xopommii npumep Java API, coszmasinero cBoil mpeamMeTHo-
OPUEHTHPOBAHHBIN S3BIK.
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3aK/iloueHue

YucThIM 0JIKEH ObITh HE TOJIBKO KOJ, HO M apXUTEKTYPa CUCTeMbI. ATpecCrBHast, «<BCe-
MIPOHUKATOIIAST> APXUTEKTYPA CKPBIBAET JIOTHKY TPEIMETHOH 06JIaCTH 1 CHUKAET THO-
kocTb. [TepBoe MPUBOANT K CHUKEHHIO KaueCTBA: ONTHOKAM ITIPOIILE CIIPSITATHCS B KOJIE,
a pa3paboOTUKKy TPY/IHEE Peai30BaTh MOKeTaHus MoJb3oBareieil. Bropoe obopauu-
BaeTCs CHUKEHUEM IIPOU3BOJMTEIBHOCTH, a TaKKe 1oTepeii Beex npeumytiects TDD.

Hamepenust paspaborynka J0JKHBL ObITh Y€TKO BhIPasKeHbI Ha BCEX YPOBHAX ab-
CTPAKIMU. DTO TIPOU3OMIET TOJBKO B TOM CJIydae, ecyin oH cosaaer POJO-00beKTHI,
1 WCITOJIb3YET acTIeKThl (WJIH IPYTHe aHAJTOTHYHbIE MEXAHU3MBI ) JIJIsT HearpecCUBHOTO
BOIJIONIEHUS IPYTUX CTOPOH PeaTu3allnu.

Heszasucumo ot TOT'O, TPOECKTUPYETE JIN BBI IEJTYIO CUCTEMY WJIN €€ OT/IC/IbHBIE MOYJIH,
IIOMHMUTE!: ucnoxzbsyﬁme camoe npocmoe peuleHue U3 6Cex 603MOMCHHLY.
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YeTbipe npaBuia

PasBe He X0TeI0Ch ObI BaM 3HATh YETHIPE TIPOCTHIX MPABUJIA, BHIIIOJHEHIE KOTOPHIX
IIOMOTaJIO ObI IIOBBICUTH KAYeCTBO IIPOEKTUPOBaHUsA? UeThipe IIpaBuiia, IOMOTaoIIuX
COCTABUTD TPE/ICTABJIEHIE O BAKHEUIITNX OCOOEHHOCTSIX CTPYKTYPHI U aPXUTEKTYPbI
KO/Ia, YIIPOIIAIONUX MPUMEHeHNe TaKuX NMpUHIUIOB, Kak SRP (npunmun exunoit
orBercrBeHHocTH) 1 DIP (npuninn obpaienus saprcumocteil)? Yerbipe npasuia,
CIIOCOOCTBYIONTUX (DOPMUPOBAHIIO XOPOIINX APXUTEKTYP?

MHorue niosiararot, 4To 4eTbipe rnpaBuia npocmotl apxumexmypot [ XPE] Kenta beka
OKa3bIBAIOT 3HAUNTETHHYIO TOMOIIIb B TIPOEKTUPOBAHUH TIPOTPAMMHBIX TPOYKTOB.
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Coruyacno Kenty, apxuTekTypa MOXKeT CUUTATBCS «IIPOCTON», €CJIM OHA:
O obecrieuynBaeT MPOXOKIAEHIE BCEX TECTOB,

O He coftepKuUT LyOJIUPYIONIETOCS KOJIA,

QO BbBIpaKaeT HaMEPEHUS MTPOrPAMMHUCTA,

O wucnob3yeT MUHIMAIBHOE KOJTMYECTBO KJIACCOB U METOIOB.

HpaBI/IJIa IIPUBE/ICHDI B ITIOPA/IKE X Ba’KHOCTH.

Mpasuio N2 1: BbINO/IHEHUE BCEX TECTOB

[Tpeskze Bcero cucrema 0JKHA JIEJIaTh TO, YTO 3a[yMaHo ee TPOeKTUPOBIIMKOM. CH-
cTeMa MOJKET OBITh OTJIMYHO CITAHMPOBAHA «Ha GyMares, HO €CJIM He CYIIeCTBYET TPO-
cToro crocoba yoeiuThes B TOM, YTO OHA JIHCTBUTEIHHO PEITAeT CBOU 33/[a4H, TO Pe-
3YJIBTAT BBITJISAIUT COMHUTENBHO.

Cucrema, TIIATEIHHO TPOTECTUPOBAHHAS U MIPOIIE/IIAST BCE TECTDI, KOHMPOIUPYEMA.
Ha riepBbrii B31JIs1/1 yTBEpIKIEHUE Ka)KeTCsl OYE€BUIHBIM, HO 9TO BechMa BaykHO. HeBos-
MOJKHO [TPOBEPUTD PaBOTY CHCTEMBI, KOTOPAst He SIBJISIETCST KOHTPOJMPYEMOI, a HETIPO-
BepEHHbBIE CUCTEMBI He JIOJIKHBI 3aI1yCKAaThCS B 9KCILTyaTaIHIo.

K cuacTtbio, cTpemiieHe K KOHTPOJIMPYEMOCTH CUCTEMBI BEJIET K apXUTEKTYPe C KOM-
MAaKTHBIMH Y3KOCTIeIINAIN3NPOBAaHHBIMHU KJIaccaMy. Bce mpocTo: KIaccsl, COOTBET-
crByiomnue npuanuny SRP, mporte tectrpoBath. YeM 60IbINE TECTOB MbI HATTHIIEM,
TEM JIAJIbIIE TIPOJBUHEMCS K IPOCTOTE TeCTUpOBaHust. Takum 06pasom, obecrieueH e
MTOJTHOW KOHTPOJIMPYEMOCTH CUCTEMBI TIOMOTAET TIOBBICUTH KAYeCTBO TIPOEKTUPOBAHMUSI.

JKecTkas npuBsska yCaoKHAET HanucaHue TecToB. Takum o6pasoM, uem GoJibliie
TECTOB MBI TIUIIIEM, TeM NHTEHCUBHEE UCIIOJIb3yeM Takue mpuHinbl, kak DIP, u Ta-
K¥e MHCTPYMEHTBI, KaK BHEAPEHUE 3aBUCUMOCTEl, MHTepdeiichl 1 abCTpaKIInuu, 1S
MUHUMU3AIUN TTPUBI30K.

Kax HM yIUBUTENBHO, BBITIOJHEHNE IPOCTOTO U OYEBUIHOTO MPABUJIA, IJIACSIIIETO,
YTO IS CUCTEMBI HEOOXOMMO HATTHCATH TECTHI U TOCTOSTHHO BBITIOIHSITD UX, BIUSIET
HA COOTBETCTBUE CUCTEMbI BAKHEWIITNM KPUTEPUSIM 00BEKTHO-OPUEHTUPOBAHHOTO
MTPOrPaAaMMUPOBAHUST: YCTPAHEHUIO JKECTKUX MPUBI30K U TTOBBITEHUTO CBI3HOCTH.
Hamnucanue tecToB yJydniaeT apXuTeKTypy CUCTEMBI.

Mpasuna N2 2—4: nepepaboTka Koaa

Koraa y Bac mostBUIICS TIOJTHBIHA HAGOP TECTOB, MOKHO 3aHATHCST YUCTKOM KOJIA M KJ1ac-
coB. [J1s1 5TOTO KO OBEPTAeTCs TOCIEI0BATENBHO TlepepaboTKe (pedakTopuHTy).
MbI 106aBJIsIeM HECKOJIBKO CTPOK KOJIa, e/laeM T1ay3y ¥ aHaJIU3MPyeM HOBYIO apXu-
tektypy. He yXyamumach Jim oHa 10 CpaBHEHUIO ¢ NPEAbYIMM BapuanToM? Ecim
YXY/UITHAIIACH, TO MBI YHCTHM KOJI M TECTUPYEM €T0, YTOObI yOCUThCsI, YTO B HEM HIYETro
He ucnopueno. Hammuue TectoB n3basisier oT onaceHuii, 4YTo YMCTKa KOJA HAPYIIUT
ero pabory!
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B dase nepepaboTku mpumensietcst aGCOMOTHO BCE, YTO BbI 3HAETE O KAYECTBEHHOM
MPOEKTUPOBAHKUH TPOTPAMMHBIX ITPOAYKTOB. B X011 vty T JIE0ObIe IPUEMbL: OBBIIIIEHHE
CBSI3HOCTH, YCTPaHEHNE KEeCTKUX MPUBA30K, PasziesieHne OTBETCTBEHHOCTH, M30JISINS
CHCTEMHBIX 00JIACTEN OTBETCTBEHHOCTH, COKpalleHre o0beMa (DYHKIHIT U KJIACCOB,
BBIOODP GoJiee coepKaTeIbHBIX UMEH U T. [ Takke MPUMEHSIIOTCS TPU KPUTEPHS
MPOCTON apXUTEKTYPHI: yeTpaHeHue JyOInKaToB, obecredeHne BhIPasuTebHOCTH
1 MUHIMM3AIIHsT KOJIMYeCTBa KJIaCCOB U METOIOB.

OTcyTcTBMe oy6nmpoBaHus

JlyGiripoBaHiie — TJIABHBINA Bpar XOPOIIIO CIIPOEKTUPOBAHHON cucteMbl. Ero mocsen-
CTBUSI — JIMITHSS paboTa, TUITHII PUCK U JIMITHSISA H30BITOUHASI CIOKHOCTD, Jy6im-
poBaHue MposBJsieTcss BO MHOTUX (hopMax. KoHneuno, TouHoe CoBIa/icHIE CTPOK KOJIa
CBUIETEILCTBYET O AyOsmpoBarui. IT0X0KHE CTPOKH YACTO YAAETCST <ITPUYECATh» TaK,
4TOOBI CXO/ICTBO CTAJIO etife GoJiee OUEBUAHBIM; ATO YIPOCTUT pedakTopunr. Kpome
TOTO, yOJIUPOBAHNE MOKET CYIIECTBOBATH U B IPYTHUX (DOPMAX — TAaKUX, KaK LyOJIu-
poBanue peasusanuu. Hanpumep, kiracc KOJIEKIIMU MOXKET COLEPKaTh CJe/yloye
MeTO/IbL:

int size() {}

boolean isEmpty() {}

MeTozpr MOTYT UMeTh pa3Hble peasm3sanuu. Jlomyctim, Mmetos 1sEmpty MoskeT mcmosb-
30BaTh JJOrMYecKuii Giar, a size — cueTyuk ajeMeHTOB. OIHAKO Mbl MOKEM YCTPAaHUTD
nyOMpoBaHue, CBsI3aB 1SEMpty ¢ onpeeseHneM size:

boolean isEmpty() {
return 0 == size();
}

YT0o6bl CO3aTh YUCTYIO CHCTEMY, HEOOXOIMMO CO3HATENBHO CTPEMUTHCS K yCTpa-
HEeHUIO AyOJIMKaTOB, IIyCTh Jaske BCETO B HECKOJBKUX CTPOKaX Koxa. s npumepa
paccMOTpUM CJIe YOI KO
pubTic void scaleToOneDimension(
float desiredDimension, float imageDimension) {
if (Math.abs(desiredDimension - imageDimension) < errorThreshold)
return;
float scalingFactor = desiredDimension / imageDimension;
scalingFactor = (float)(Math.floor(scalingFactor * 100) * 0.01f);

RenderedOp newlImage = ImageUtilities.getScaledImage(
image, scalingFactor, scalingFactor):

image.dispose();

System.gc();

image = newlmage:

public synchronized void rotate(int degrees) {
RenderedOp newImage = ImageUtilities.getRotatedImage(
image, degrees):
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image.dispose();
System.gc();
image = newlmage;

}

Yr0o0bI 06ECIEYNTH YUCTOTY CUCTEMBI, CJIEAYET YCTPAHUTD HE3HAYNTEIbHOE Ly0aupo-
BaHue MeKIy MeTogamu scaleToOneDimension m rotate:

public void scaleToOneDimension(
float desiredDimension, float imageDimension) {
if (Math.abs(desiredDimension - imageDimension) < errorThreshold)
return;
float scalingFactor = desiredDimension / imageDimension;
scalingFactor = (float)(Math.floor(scalingFactor * 100) * 0.01f);
replacelmage(ImageUtilities.getScaledImage(
image, scalingFactor, scalingFactor));
}

public synchronized void rotate(int degrees) {
replacelmage(ImageUtilities.getRotatedImage(image, degrees));

}

private void replaceImage(RenderedOp newImage) {
image.dispose();
System.gc();
image = newlmage;
}
B xoze BbiiesieHus 06MIHOCTY KOHCTPYKIMIT HA 9TOM MUKPOCKOIIUYECKOM YPOBHE
HAUMHAIOT TPOSIBJIATHCS HapyiieHus npuaiinina SRP. Takum 06pazoM, TOJBKO 4TO
chopMUPOBaHHBIN METO/l MOKHO II€PEeMEeCTUTb B IpPYroil Kiacc. TO paciiupser
BUIMMOCTD MeTo/1a. /[pyroii y4acTHUK IPYIIIIbl MOKET HallTh BO3MOKHOCTD JlaJibHeli-
1rero abCTparnpoBaHUsT HOBOTO METOJIa M €ro MCIOJb30BAHUS B JPYTOM KOHTEKCTE.
Taxum 06pa3oM, IPUHITKIT «[TOBTOPHOTO MCHOJIB30BAHUS JIaKe B MEJIOYaX» MOJKET
MIPUBECTU K 3HAYNTEJIBHOMY COKPANIEHUIO CJI0KHOCTH cucteMbl. [lonnmanue Toro,
Kak 06€CTeYrTh TIOBTOPHOE MCIOIB30BAHNE B MEIOYAX, aGCOTOTHO HEOOXOMMO JIJIsk
ero obecriedeHust B GOJIBIIOM MacIiTabe.

Marrepn ITABJTOHHBIN METO/I [GOF] oTHOCHTCS K UnMCIy CTaHAAPTHBIX TPH-
€MOB YCTPaHEeHUs BBICOKOYPOBHEBOTO ybsnpoBanst. [Ipumep:

public class VacationPolicy {
public void accrueUSDivisionVacation() {

// Kop BbIMWUCIIEHNA NPOAOSKNTENBHOCTU OTMYCKa
// N0 KOAMYeCTBY OTPAbOTAHHLIX Y4acoB
/.
// Kop NpoBEpKW MUHUMANBLHOW MPOAONKMTENbHOCTI OTNyCKa
// no ctangaptam CUA
/.
// Kop BHeCeHMs OTMyCKa B MATEKHY BEAOMOCTb
/.
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public void accrueEUDivisionVacation() {
// Kol BblMMCNEHMA NPOAOSKUTENLHOCTY OTMYyCKa
// N0 KOnM4yecTBy OTPAabOTAHHbIX 4acoB
/.
// Kol npOBEpKWM MUHWMANLHOW NPOAOMKATENLHOCTM OTMYCKa
// N0 eBPONEeACKNM CTaHAapTam
/..
// Kop BHeceHuss oTnycKa B MNaTeXHyl BEJOMOCTb
/]

}

}

Kom accrueUSDivisionVacation u accrueEuropeanDivisionVacation B ocHOBHOM coBIIaa-
€T, €CJIM He CYUTATh ITPOBEPKU MUHUMATBHON TTPOOJLKUTETHHOCTH. JTOT (hparMenT
aHropHThHlHBMEHHETCHIB3aBHCHNHXHTIOT]THHlpa6OTHHKa.

[l yeTpaHeHus 5TOr0 OY4eBUIHOTO AyO0JINPOBaHIA MOKHO BOCIIONIb30BAThCS [IATTEP-
som IITABJIOHHDBIN METO/I:
abstract public class VacationPolicy {
public void accrueVacation() {
calculateBaseVacationHours();
alterForLegalMinimums() ;
applyToPayrol1();
}

private void calculateBaseVacationHours() { /* ... */ };
abstract protected void alterForLegalMinimums();
private void applyToPayrol1() { /* ... */ };

}

public class USVacationPolicy extends VacationPolicy {
@0verride protected void alterForLegalMinimums() {
// Nlornka pna CUA
}

}

public class EUVacationPolicy extends VacationPolicy {
@verride protected void alterForLegalMinimums() {
// Nlorvka ana Esponsl

}
}

CyO6KJacchl «3alloJMHAIT pobesi» B 00001eHHOM ajiropuT™e accrueVacation; oHu
PEAOCTAB/IAIOT TOJILKO Ty MH(OPMALMIO, KOTOpasd Pa3/alMdyacTCs B CIEeUalu3upO-
BaHHBIX BEPCHUAX aJTOPUTMA.

Bbipa3uTesibHOCTb

BOJII)]_HI/IHCTBy yuTaTenein JIOBO/ITNJIOCH pa6OTaTb C 3allyTaHHBIM KO/IOM. MHuorune 3 HUX
CO3/laBaJin SaHyTaHHbeI KO/ CaMMU. Jlerko nammcartb KOz, TTOHSITHBII JIJII HaC CaMUX,
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MIOTOMY YTO B MOMEHT €0 HATIMCAHUS MBI TJIYOOKO MOHUMAEM PEITaeMyio mpobJieMy.
VY fpyrux mporpaMMEICTOB, KOTOPbIE OY/IyT 3aHUMATHCST COIIPOBOKIEHIEM 3TOTO KOJIA,
TaKOTO MOHUMAHU He OY/IeT.

OcHOBHBIE 3aTPaThl TPOIPAMMHOTO ITPOEKTA CBSI3AHBI C €T0 JIOJITOCPOYHBIM COTIPOBO-
xkerneM. IToObl CBeCTH K MUHUMYMY PHUCK MOSIBJIEHUS JIe(DEKTOB B XOJi€ BHECEHUST
U3MEeHEHUil, 0YeHb BasKHO IIOHMMaTh, Kak pabdoraer cucrema. C pOCTOM CJIOKHOCTH
CHCTeMBI Pa3padOTYNKY IPUXOAUTC Pa3OUPaThCs BCE NOJIBIIE U TOJbIIE, & BEPOIT-
HOCTB TOTO, YTO OH TIOMMET YTO-TO HETPABUIBHO, TOIBKO Bo3pacTtaeT. CiieloBaTeIbHo,
KOJ IOJIKEH YEeTKO BhIPasKaTh HAMEPEHUsI CBOEro aBTopa. YeM IoHATHee Oyaer Koi,
TEM MEHbIIIE BpEMEHU MOHA[00UTCST IPYTUM TIPOTPAMMUCTaM, YTOOBI Pa3obpaThest
B HeM. DTO CIIOCOOCTBYET YMEHBIIEHUIO KOJINYecTBa Ae(eKTOB 1 CHUKEHMIO 3aTpar
Ha COIIPOBO’KIEHUE.

Xoporiuii BHIOOP NMEH TOMOTAET BHIPA3UTh Ballii HaMmepeHst, VIMst kiiacca nim QyHK-
MU JIOJIZKHO BOCIIPUHUMATBCST «Ha CIIyX», 8 KOT/Ia YUTATeh Pa3bUpPaeTcst B TOM, 4TO
JIeJIaeT KJIace, 3TO He JIOJIKHO BbI3bIBATD Y HETO YMBJICHMUS.

OTHOCUTETBHO HEOOJIBIIOH pasMep (DYHKIMIT U KJIACCOB TaKKe MOMOTAeT BhIPa3UTh
Banm HaMmepeHus. KommakTHbIM kiaccam v hyHKITUSIM TIPOIIIE PUCBANBATh UMEHA;
OHHU JIETKO MTHUIITYTCS U B HUX JIETKO PAa3o0OPaThCsI.

CranapTHasi HOMEHKJIATYpa TakkKe CIocoOCTBYET BhIPasKEHIUIO HaMepPeHU T aBTopa.
B wactHoctH, nepegaya nHGOpPMAIINSA U BBIPA3UTEIbHOCTD SIBJSIOTCST BAKHEUITUMU
LeJISIMU JIJIsE IPUMEHEHUs TTaTTEPHOB MPOEKTUPOBaHus. Briouenue ctaniapTHbIX
nazBanuii narrepHoB (Hanpumep, KOMAH/IA nau IIOCETUTEJID) B umena krac-
COB, PEATU3YIOIINX 3T MATTEPHBI, TOMOTAET KPATKO OIUCATD BAIITy apXUTEKTYPY JJIsT
APYIUX paspaboOTUMKOB.

Xopol1o HalMcanHble MOJLYJIbHBIE TECThI TOKE BbIpasuTeabHbl. OHM MOTYT paccMaTpu-
BaThCsl KaK pa3HOBUIHOCTD JJOKYMEHTAIH, IOCTPOEHHAsI HA KOHKPETHBIX ITPIMepax.
Yurast KO/ TECTOB, Pa3pabOTINK JTOJKEH COCTABUTD XOTsI ObI 001IIee TIPECTABIEHIE
0 TOM, UTO JieJIaeT KJIacc.

U Bce ke camoe BaKHOE, UTO MOKHO C/IeJIaTh JIJIA CO3/IaHNs BBIPA3UTETHbHOTO KOIa —
9TO NOCMAPAMBCSL CAETATD €T0 BhIpa3uTeIbHbIM. Kak TOIbKO Halll KoJ| 3apaboTaeT, Mbl
0OBIYHO MEPEXOUM K CJIeYIOIIel 3a1aue, He IPUKIaIblBas 0COObIX YCUIIMIL K TOMY,
YTOOBI KOJL JIETKO YHUTAJICS APYTUMU JIFOAbMU. HO TTOMHUTE: CJIEYIONIM YeJTOBEKOM,
KOTOPOMY HPHUETCsI pasOMpaThest B BallleM KOJI€, ¢ OOJIbIION BEPOSITHOCTIO OKaXKeTeCh
BbBI CAMI.

Tak 4TO yje/MTe HEMHOTO BHUMAHMS Ka4eCTBY MCIOJHEHNsT CBOETO MpoayKTa. He-
MHOTO II0Pa3MbICJAUTE HaJl Kax a0l (yHKuueil n kaaccom. [lonpobyiite yrydinurhb
nMeHa, pasbeiire 6oJbiine GyHKIUU Ha MEHbIIE 1 BOOOIIIE IPOsSBUTE 3a00TY O TOM,
4TO BBI co3faan. HepaBnomynme — BOMCTUHY AparolieHHbIA pecypc.
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MVWHMMYM KJ1IQaCCOB U METOA 0B

Maxe Takne GyHmaMeHTaTbHBIE KOHIEMNN, KAK YCTPaHeHre 1y0IMKaToB, BHIPA3H-
TEJbHOCTb KOJIa U IPUHIUI €/IUHON OTBETCTBEHHOCTH, MOTYT 3aiiTH CJIMIIIKOM JlaJjie-
k0. CTpeMsich yMEHBIINTH 00beM KOjIa HAIUX KJIACCOB U METOJIOB, MbI MOJKEM HATLIIO-
JUTH CIUIIKOM MHOTO KPOIIEYHBIX KJIACCOB M METOJ0B. JTO MPABUIO PEKOMEHIyeT
OTPAHUYUTHCST HEOOIBITUM KOJUYECTBOM (DYHKITHIA 1 KITACCOB.

MHOTrounCIeHHOCTD KJIACCOB 1 METOZ0B NHOI'a ABJIAETCA PE3yJabTaTOM 6eCCMI)IC.HeH‘
HOT'O J0TrMaTu3Ma. B KadyeCTBe IpuMepa MOJKHO TIIPUBECTU CTaHAapPT KOJANPOBaHMA,
KOTOPBII TpebyeT cozpanus uuTepdeiica 1 Kax10ro 6e3 UCKIoueHus kaacca. Mnn
pa3pa6OT‘H/IKOB, HaCTauBaIOIINX, YTO I10JIA ITaHHDBIX U ITOBE/ICHNE BCerga J0JIKHDBI 6bITb
pasjiesieHbl Ha KJIAacChl JaHHBIX M KJIACChl MoBeAeHus. Vsberaiite 10g00HbBIX 10TM,
a B cBOel paboTe PyKOBOACTBYITECH GoJlee IparMaTHYHbIM MOIXOIOM.

Harma 1resib — cesiath Tak, 4ToObl cucTeMa OblIa KOMITAKTHOM, HO IIPU 3TOM OJ[HO-
BPEMEHHO COXPAaHUTh KOMITAKTHOCTH (DYHKITUH 1 KytaccoB. OTHAKO cielyeT TTIOMHUTb,
YTO U3 YETHIPEX IIPaBUJI IIPOCTON APXUTEKTYPbI 3TO IPABUIIO 00JIaJAeT HAUMEHbITIM
npropuTeToM. CBECTH K MUHUMYMY KOJIMYECTBO (DYHKIIUI M KJIaCCOB BasKHO, O/HA-
KO IIPOXOKIEHNE TECTOB, yCTpaHeHnne AyOIMKaTOB U BBIPA3UTENbHOCTh KOJA BCe iKe
BaKHee.

3aKiroueHume

MoskeT it HabOp MPOCTHIX TIPABKUI 3aMEHUTD TPAKTHUECKUiT ombiT? Her, KoHeuHO.
C apyroli CTOPOHBI, TPaBUJIa, ONTMCAHHBIE B 3TOM TJIaBe U B KHUTE, TPE/ICTABJISIOT CO-
60il KPUCTATM30BAHHYIO (POPMY MHOTUX JECATUICTUI TPAKTUYECKOTO OTbITa aB-
TOPOB. [IPUHIUIIBI TIPOCTOI aPXUTEKTYPhI MOMOTAIT PazpaboTUnKaM CJIe[0BATh 110
TOMY ITyTH, KOTOPbIil UM HPUIILJIOCH Obl CAMOCTOSITEIBHO MTPOKJIA/BIBATH B TEUECHHE
MHOTHX JIeT.

JiutepaTtypa
[XPE]: Extreme Programming Explained: Embrace Change, Kent Beck, Addison-

Wesley, 1999.

[GOF]: Design Patterns: Elements of Reusable Object Oriented Software, Gamma
et al., Addison-Wesley, 1996.



MHOIronoTo4YHOCTb

bpemm JI. [llyxepm

O6bekThl — abeTpakiyum A1 06paboTKK TaHHbIX.
ITporpaMMHbIE TOTOKM — abCTPAKIUK TSl TLIAHK-
POBaHUSL.

Jlocetime O. Konnuen

Hanucarp urcTyio MHOTOIIOTOYHYIO MIPOTPAMMYy TPYZHO — o4deHb Tpy/aHO. [opasno
TIPOIIe TUCATH KOJI, BBITIOJHSAEMBIN B OJTHOM IIPOTPAMMHOM TTOTOKe. MHOTOITOTOUHBII
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KOJ[ 9aCTO BBITJISIIUT HOPMAJIBHO Ha MEPBBIN B3TJISI, HO COAEPKUT JeheKThl Ha 6oJiee
riy6okoM ypoBHe. Takoil Koji paboTaeT HOPMAJIBHO JI0 TEX 0P, OKa CUCTEMA HE 3a-
paboTaeT ¢ MOBLIIEHHON HATPY3KOH.

B a70ii 171aBE MBI IOTOBOPUM O TOM, II0YEMY HEOOXOAMMO MHOTOIIOTOYHOE IIPOrPAMMU-
pOBaHUe U KaKue TPYAHOCTH OHO co3aaet. Jlasee GyyT peicTaBIeHbI pEKOMEHIAIIN
OTHOCUTEJIbHO TOTO, KaK CIIPABUTHCS C STUMU TPYAHOCTIMU U KaK HATMCATh YACTHIN
MHOTOIIOTOYHBIN KOJI. B 3aBepiiieHue rJaBbl pacCMaTPUBAIOTCST TPOOIEMBI TECTUPO-
BaHUS MHOTOTIOTOYHOTO KO/IA.

YucThlit MHOTOMOTOYHBIEH KO — CJTOKHAsT TeMa, 0 KOTOPOil BIOJHE MOKHO GBIIO
Obl HaIMcaTh OT/EJbHYI0 KHUATY. B 9T0i1 ritaBe mmpuBoauTcst 0630p, a 6oiee moapoOHbIi
yueOHbII MaTeprasl COAEPKUTCS B puiioxkeHnn «MuoromorounocTs 11> Ha c. 357.
Ecom BBl X0THTE TIOMIYYnTH 0611I€E TIPEICTABICHIE O MHOTOIIOTOYHOCTH, 3TON TJIABBI
Gynet moctatouno. UtoOnr pazo6paThes B TeMe Ha Hosee TIyGOKOM YPOBHe, YnTaiiTe
BTODYIO IJIABY.

3auyeM Hy)XHa MHOronoTO4YHOCTb?

MHmuoronoroynoe IIporpaMMUPOBaHKE MOYKET pacCMaTPUBATLCS KaK cTpaTerus ycrpa-
HeHus TpuBA30K. OHO TOMOTaeT OT/AEAUTD BBIITOJIHAEMYIO OIIePAIlUIO OT MOMEHTA ee
BBITIOJIHEHNS. B 0O/IHOTIOTOUHBIX PUJIOKEHNSX <UTO» U «KOT/[a» CBSI3aHbI TAK CUJIBHO,
YTO TIPOCMOTP COJEPKUMOTO CTEKa 9acTO IO3BOJISAET ONPEEJTUTh COCTOSTHIE BCETO
npusoskenus. [IporpaMMucT, oT/Ia;KUBaIOIIN TaKylo CUCTEMY, yCTaHABJINWBAaeT TOUKY
MpepbIBAHMS (MU CEPUIO TOUYEK MPEPBIBAHNST) M Y3HAET COCTOSTHIE CUCTEMBI Ha MO-
MEHT OCTaHOBKH.

OT]IeJIeHI/Ie <4TO» OT «KOrI'/1a» CHOCO6HO Kap/IMHAJIbHO YJIYUYIINUTD KaK ITIPOU3BO/IUTE/Ib-
HOCTb, TaK 1 CTPYKTYPYy NpuiokeHns. Co CTPYKTYPHOI TOUYKH 3pEHISI MHOTOMIOTOUHOE
MPUJIOKEHNE BBITJISIAUT KaK B3aUMO/IEIICTBIE HECKOJbKIX KOMIIBIOTEPOB, a He KaK
OJvH OOJIBIIOH YITPABJISIONIMIA IIUKJI. Takas apXUTeKTypa YIpPoIlaeT TIOHUMAHUE CH-
CTEMBI ¥ TIPEIOCTABJISIET MOIIHBIE CPEICTBA JIJI Pa3/leIeHUsI OTBETCTBEHHOCTH.

Jluist nprMepa BO3bMEM «CEPBJIET», OIHY M3 CTaHAAPTHBIX MOJIEJIEi BeO-TIPUIIOKEHMIA.
Taxue cucTeMbl paboOTAIOT 1O/ YIIpaBJIeHUEeM BeO-KOHTelHepa uim koHTeliHepa EJ B,
KOTOPBII YaCTUYHO YIIPABJISIET MHOTOMOTOYHOCTDIO 32 pasdpaborunka. CepBIIeThl Bbi-
TOJTHSTIOTCST ACHHXPOHHO TPH MOCTYTIEHUH BeO-3ampocoB. PazpaboTunky cepBepa
He HY’KHO YIIPaBJIATb BXOAALIMMHU 3allpocaMiu. B mpuHIinie Kax/iblil BblIIOJIHAeMbIH
9K3EMILJISIP CEepBJIETA CYIECTBYET B CBOEM 3aMKHYTOM MUPE, OT/IEJIEHHOM OT BCEX
OCTaJIbHbIX 9K3EMILIPOB CEPBJIETOB.

Koneuno, ecii 6b1 Bee OBLIO Tak MIPOCTO, 9Ta IJIaBa crajia Obl HeHYKHOU. V3ossins,
obecrieynBaeMast BeO-KOHTeHEpaMu, AaJeKo He uaeanbHa. UToObl MHOTOIOTOYHbII
KOz paboTasl KOPPEKTHO, Pa3pabOTYMKKU CEPBJIETOB JOJIAKHbI 1€HCTBOBATH OYE€Hb BHU-
MaTelbHO ¥ OCTOPOKHO. [ Bee ke CTPYKTYypPHBbIE IIPEUMYILECTBA MOIE/IH CEPBJIETOB
BECHbMa 3HAUNTEIBHEL.
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Ho cTpykTypa — He eJUHCTBEHHBIN apryMEeHT JIJis1 MHOTOIIOTOYHOTO [IPOrPaMMUPO-
BaHUA. B HEKOTOPBIX cUCTEMaX JICHCTBYIOT OTPAaHUYEHUS 110 BDEMEHU OTKJIUKA U TIPO-
IYCKHOMU CIIOCOGHOCTH, TPEOYIOINE PYYHOTO KOAUPOBAHKSI MHOTOIIOTOUHBIX PEIIEHHH.
[l ipuMepa Bo3bMeM OJIHOMIOTOYHbIM arperaTop, KOTOPbIii oJydaeT HH(pOopMaIuio
€ MHOTHIX CAaliTOB 1 OOBEINHSIET €€ B €KETHEBHYIO CBOZIKY. Tak Kak cucteMa paboraer
B O/THOTIOTOYHOM PEKMME, OHA TIOCJIEZI0BATEHHO OOPAITACTCS K KayKIOMY CaiiTy, Bceraa
3aBepliias MmoJjydenrie HHMOOPMAIUH JI0 TIePeXo/ia K CJeAyIoieMy caiity. ExxeHeBHbli
c60p MHGMOPMATIIH JIOJIKEH 3aHNMATh MeHee 24 yacoB. Ho 1o Mepe 106aBJeH st HOBBIX
CaliTOB BpeMst HEMPEPBIBHO PACTET, TIOKA B KAKO¥-TO MOMEHT Ha cO0p BCEX JAHHBIX
He norpebyercst 6osee 24 yacos. OMHOMOTOYHON Peau3aiy IPUXOIUTCS TOAOJTY
OKUJIATh 3aBEPIICHUS Ollepalliii BBO/IA/BbIBO/IA B cOKeTax. [lJist MOBBIIIEHUS TIPOU3-
BOJIUTEIHHOCTH TAKOTO TIPUIIOKEHIST MOKHO OBIJIO ObI BOCIIOIB30BAThCST MHOTOTIO-
TOYHBIM AJITOPUTMOM, TIAPAJIIETBHO PabOTAIOIINM € HECKOJIBKUME CafiTaMU.

W apyroii mpuMep: JOIyCTUM, CUCTEMA B 000 MOMEHT BpeMeHH pab0oTaeT TOJIbKO
C OJIHIIM I0JIb30BaTe/IeM, 00CTYKUBAHUE KOTOPOTO Y HEE 3aHUMAET BCETO OIHY CEKYH-
ay. IIpu MasioM KoJIMuecTBe T0JIb30BaTeNell CUCTEMA ONIePaTHBHO Pearpyer Ha Bce
3aIPOCHI, HO C YBEJIMUYEeHNEM KOJTMUECTBA T0JIb30BaTe el pacTeT 1 BpeMsi OTKJInKa, Hu-
KTO He 3aX0YeT CTOSITh B ouepeau mocsie 150 apyrux mosb3osareseii! Bpemst oTkimka
TAKOI CUCTEMBI MOKHO ObLIO ObI YJIYYIIMTD 32 CUET IapalieJIbHOI0 0OCIyKUBAHUS
MHOTHX IT0JTh30BaTeNel.

Vv BozbMeM CHCTEMY, KOTOpast aHATU3UPYeT OOIbIHe 00beMbl TAHHbIX, HO BBIIACT
OKOHYATEJBHBIN PE3YJIBTAT TOJBKO MOCJe WX MOJTHON 06paboTku. Habopbl qanHbIx
MOTYT 06pabaThIBATHCS MAPAIIENHHO Ha PA3HBIX KOMITHIOTEPAX.

Mudbl 1 HeBepHble NpeAcTaB/ieHus

Wrax, cyniecTByIOT BeCbMa BeCKHe IMPUYNHBI /11 NCIIOJIb30BaHNSI MHOTOIIOTOYHOCTH.
Ho xax roBopmioch panee, Halicath MHOTOTIOTOYHYTO TIporpamMmy TpyaHo. Heobxo-
JIIMO JIeliCTBOBATh OYeHb OCTOPOKHO, MHAYe B IIPOTpaMMe MOTYT BO3SHUKHYTH KpaliHe
HernpusTHbIe cuTyaluu. C MHOTOIIOTOYHOCTBIO CBSI3aH TIeJIbIH Psifl PAaCIIPOCTPAHEHHbIX
MUQOB U HEBEPHBIX ITPE/ICTABIEHUI.

O Mmuozonomourocms 6cezda nosviuuaem ovicmpodeticmeue.

JleiicTBUTENLHO, MHOTOIIOTOYHOCTH MHOT/IA MOBbIIIAET ObICTPOAEIHCTBIE, HO TOJIBKO
[IPU OTHOCUTEJIBHO OOJIBLIOM BPEMEHH OKMIaHUSI, KOTOPOE MOIJIO Obl 9 (heKTUBHO
HCTIOJIb30BATHCA IPYTUMU TTOTOKAMU UJIH TTPOIIECCOPAMU.

O Hanucanue mnozonomounozo K00a ne usmensiem apxumexmypy npozpammot.

Ha camom A€JI€ aDXUTEKTYPa MHOTOITOTOYHOTO aJITOPUTMa MOJKET 3aMETHO OT/INYaTh-
Cs OT apXUTEKTYPbI OI[HOHOTO‘{HOfI CHCTEMDI. OT[[EJIEHI/IG «4TO» OT «KOTIga» 00OBIYHO
OKa3bIBACT OTPOMHOE BJIMSAHNE Ha CTPYKTYPY CUCTEMBI.

Q Ipu pabome ¢ xonmeiinepom (nanpumep, éed-xonmetinepom umu E[B-xonmetinepom)
pasbupamocs 6 npodIeMax MHOZONOMOUHOZ0 NPOZPAMMUPOCAHUSL He 00A3AMENDHO.
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B 1eiicTBUTEIbHOCTH 5KeJIaTe/IbHO 3HATh, KaK PaboTaeT KOHTEHHED 1 KaK 3alllUTUThCS
oT 11po6JIeM OZHOBPEMEHHOIO OOHOBJIEHUS ¥ B3AUMHBIX OJIOKMPOBOK, OIUCAHHbBIX
TT03/[Hee B 3TOM IIase.

Heckosnbko 6osee 00beKTUBHbBIX yTBep)KlIeHI/II';I, OTHOCAIIMXCA K HallMCaHWIO MHOTI'O-
IIOTOYHOTO KoJa:

QO MHOTOIIOTOYHOCTH COTIPAKEHa C OIPEe/ICJIEHHBIMU TOMMOJTHUTEJIbHBIMU 3aTpaTa-
MU — B OTHOIIIEHNY KaK ITPOU3BOANTEJIbBHOCTHU, TaK N HAITUCAHW A JOTIOJIHUTEJIbHOTO
KoO/ia.

o HpaBI/IJIbHaH peamusaliuda MHOTOTIOTOYHOCTHU CJIOKHA JIaKe JIJId TTPOCTBIX 3a/1a4.

O OmubKM B MHOTOTIOTOYHOM K0/Ie 0GBIYHO HE BOCTTPOUIBOISITCS, TTOATOMY OHH 4aCTO
UTHOPUPYIOTCST KaK CJIydaiiibie OTKIOHeHus! (a He Kak crcTeMartudeckue 1eheKTbl,
KOTOPBIMH OHU Ha CaMOM JIeJie SIBJISTIOTCST ).

O MHOromoToYHOCTh YacTo TpebyeT HyHIaAMEHTATbHBIX U3MEHEHUN B CTPATETHH
MPOEKTUPOBAHMS.

TpyaHocTH

Yro Ke /ies1aeT MHOTOIMOTOYHOE IIPOrPaMMUPOBAaHKE TAKUM CJIOKHBIM? PacecmMoTpum
TPUBHUATBHBIN KJIacc:
public class X {

private int lastIdUsed;

public int getNextId() {
return ++lastIdUsed;
}

}

Jlonyctim, MbI cO3/1aeM dK3eMILIAp X, nmpucBanBaeM moJiio 1astIdUsed snauenuie 42,
a 3aTeM HCII0JIb3y€eM CO3/IaHHbII 9K3eMILISAP B ABYX IIPOrPAMMHBIX II0TOKaX. B 06onx
IMOTOKAaX Bbl3biBaeTCd MeTo/| getNext1d(); BO3MOKHBI TPU UCXO/1A:

O IlepBblif TOTOK TIOJyYaeT 3HaYeHUE 43, BTOPOH MOJydaeT 3HaUeHne 44, B moJie
TastIdUsed coxpansiercs 44.

O IlepBwlit MOTOK TOJIyYaeT 3HaYeHne 44, BTOPON rmoJiydyaeT 3HaueHue 43, B 1oJie
TastIdUsed coxpansieTcs 44.

O TIlepBblil MOTOK MOJTyYaeT 3HaUeHUE 43, BTOPOII MosrydaeT 3HaueHue 43, mose 1as-
tIdUsed comepskuT 43.

VIuBUTENbHBII TPETHIT PE3YJIBTaT? BCTPEUAETCS TOT/IA, KOT/IA [IBA TTIOTOKA «ItepebuBa-
I0T» APYT Apyra. ITO MPOUCXOAUT U3-3a TOTO, YTO BBIIIOJIHEHUE OJJHON CTPOKH KOJa
Java B aByX moToKax MOKET MOUTH MO PA3HBIM MYTSIM, U HEKOTOPBIE U3 3TUX MTyTei
MOPOK/IAIOT HeBePHbIe pe3yabTaThl. CKOIBKO CYMIECTBYET PasHbiX myTeit? UToObI 0T-
BETUTD HA ATOT BOTIPOC, HEOOXOAUMO MOHUMATh, Kak JIT-kommuisitop o6pabarbiBaet

! Dazbr JIyHBI, KOCMUYECKUE YUYW U T. .
> Cwu. pasaen «Konaewm riry6skes> Ha c. 364,
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CreHEPUPOBAHHBINA GANT-KO/, U Pa3bUPaThCs B TOM, KAKUE OMEPAIIN PACCMATPUBAIOT-
€SI MOJICJIBIO TTAMATH Java Kak aTOMapHbIe.

B 1ByX c/10Bax CKaxy, 4YTO B CTeHEPUPOBAHHOM GaiiT-Ko/Ie TPUBEAEHHOTO (hparMeHTa
cymiectByet 12 870 pasHbIx myTeii BbiosiHeHUsT! MeTo/1a getNextId B ABYX TIPOTPaMM-
HbIX notokax. Ecim namenuts tun lastIdUsed ¢ int Ha Tong, To KOJIMYECTBO BO3MOIK-
HBIX TTyTel BospacTer 10 2 704 156. KoneuHo, Ha OOJIbIIMHCTBE My Teil BBIMOJHEHUS
BBIYKCJISIOTCS TIPaBUJIbHbIE Pe3yJibraThl. [IpobjieMa B TOM, 4TO Ha HEKOMOPHLX Iy TIX
pe3ybraThl OyyT HEMTPABUIbHBIMHU.

3awmTa oT oLIM60K MHOrONOTOYHOCTH

lIaJIee TepeYnCcaeHbI HEKOTOPBIEC IIPUHITUIIBI T TIPUEMBbI, KOTOPBIE TIOMOTAIOT 3alllUTHUTDH
Bally CUCTEMY OT HpO6JIEM MHOTI'OIIOTOYHOCTH.

MprUHUMN eanHOIX OTBETCTBEHHOCTU

[Tpuniun exunoit orserctBeHHOCTH (SRP) [PPP] rotacut, uro metoz,/Kmace,/KoMIio-

HEHT JIOJIKEH UMETh TOJIBKO OJIHY IPUUUHY JIJIsl U3MEHEHUsT. MHOTOTIOTOYHbBIE apX-

TEKTYPBI JIOCTATOYHO CJOKHDI, YTOOBI UX MOKHO OBLIO PACCMATPUBATDH KAK IPUYUHY

M3MEHEHNUsT caMu 110 cebe, a CIIeI0BATENBHO, OHI TOJIKHBI OTAEMATHCSI OT OCHOBHOTO

koza. K coskamenuio, mogpo6HOCTH MHOTOTIOTOUHOM Pean3aliii HePeKo BCTPanBa-

10TCS B IPYTOit KoM OMHAKO Pa3pabOTINK MOTKEH YIUTHIBATD PSZl GaKTOPOB:

O Kopa peanmnsaiiii MHOTOTIOTOYHOCTH UMEET COOCTBEHHBIN MUK pa3pabOTKM, MO-
IUKAIUN U HACTPOMKHY.

O [lpu Hanucanuu Koia peaar3anuyu MHOTOIOTOYHOCTH BO3HUKAIOT crieliudideckue
CJTOKHOCTH, TPUHIINITHAIBHO OTJINYAOIINECS OT CJIOKHOCTEH OZTHOMOTOYHOTO KO/IA
(¥ 9acTo MPeBOCXOJISAIINE UX).

O KoJuecTBo MOTEHIMATBHBIX COOEB B HEBEPHO HAITMCAHHOM MHOTOITOTOYHOM KOJIE
TOCTATOYHO BEJNKO 1 6€3 OTIOTHUTETLHOTO GPEMEHN B BUIE OKPYIKAIOTIETO KOIA
TIPUJIOMKEHUS.

Pexomenpanus: omoensiime Koa, OmHOCﬂwuleﬂ K peaiu3avuuit MH0o2o0nomounocmu, om
ocmanviozo Kooa.

Cnepncreue: orpaHMunBanTe obnacrtb
BMANWMOCTM AaHHbIX

Kax 6b1710 TI0Ka3aHO paHee, Ba POrPaMMHBIX TIOTOKA, U3MEHSIOIINX OHO TI0JIe 001Ie-
ro 06beKTa, MOTYT MEIIATh APYT APYTY, YTO IPUBOAUT K HELPEABUACHHOMY HOBEIEHUIO.
OnHO 13 BO3MOKHBIX PEIIeHNN — 3alUTa KPUTHIECKOH CEKITNU KO/Ia, B KOTOPOI TIPO-

! Cwm. pazzen «ITyTu BoimosHeHus» Ha . 262.
2 Cwm. pasaen «IIpumep apXuTEKTYPBI «KJINEHT/cepBep»» Ha c. 357.
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HCXO/IAT OOparieHust K 061eMy 00beKTY, KIIOYeBbIM cJI0BOM synchronized. Kormdyectso
KPUTHYECKUX CEKIUHI B KOJIE IOJKHO OBITH CBEJIEHO K MUHUMYMY. YeM GoJIbllie B Ipo-
rpaMMe MeCT, B KOTOPBIX OOHOBJISIIOTCST 001IHE JaHHBIE, TeM ¢ OOJIbIIeii BEPOSTHOCTHIO:

Q BbI 3a0y/eTe 3AlUTUTH OJHO WM HECKOJIBKO M3 9TUX MECT, YTO MPUBEJAET K Ha-
PyIIEHUIO pPabOThI BCETO KOJIa, M3MEHSIOIIET0 001IHe TaHHbIE,

O MOMBITKA YCJAEANTD 32 TEM, YTOOBI Bee OBLIO HATEIKHO 3AIMUTIEHO, TPUBEAYT K Iy0-
supoBanuio yeusnni (Hapymenue npunmna DRY [PRAG]).

Bam Gyzer Tpy/iHee onpeaeuTh HCTOYHUK MHOTOIIOTOYHBIX cO0€B, KOTOPBI 1 TaK
JIOCTATOYHO CJIOKHO HANWTH.

PeKkoMeHIanust: Ccepoesio OMmHOCUMecs K UHKANCYIAUUU OAHHDLX; HCECTKO 0ZPAHULLINE
docmyn Ko ecem 00UUM OaHHbIM.

Cnepncreue: MCHOﬂbBYﬁTe KOMNMUM AAdHHbIX

Kax n36exath HeXKeTaTeTbHBIX TOCTENCTBIIT OHOBPEMEHHOTO TOCTYTA K TAHHBIM?
Hamnpumep, mpocTo He ncosnb3oBaTh ero. CymiecTBYIOT pasHble CTPATETHN: HAMIPH-
Mep, B OZIHUX CUTYAIUSAX MOKHO CKOMIMPOBATH 00U 0OBEKT 1 OrPaHUYUTH JOCTYTI
K KO (JOCTYII TOJBKO JIJIs YT€HUs ). B Apyrux cutyanusix o6beKThl KOMUPYIOTCS,
Pe3yJIBTaThl PabGOTHI HECKOJIBKUX TIPOTPAMMHBIX TIOTOKOB HAKATLIUBAIOTCS B KOIHSIX,
a 3aTeM OOBEANHSIOTCS B OIHOM TIOTOKE.

Ecau cymectByet npoctoii crnocob uzbeskarh OHOBPEMEHHOTO I0CTYIIA K 00beKTaM,
TO BEPOSITHOCTH BOSHMKHOBEHHSI TPOGJIEM B MOIYYEHHOM KOJIe 3HAYNUTETHHO CHUKAET-
cst. Bac 6ecriokosiT 3aTpaThl Ha co3/[aHke JUIHIX 00beKTOB? [ToakceprumMeHTHpyiiTe
1 BBISICHUTE, IEHCTBUTEBHO JIM OHA Tak BbiCOKA. Kak 1paBuiio, eciim KonuposaHue
00BEKTOB MO3BOJIAET U36EKATH CHHXPOHUBAINN B KOJE, SKOHOMUS Ha 3alUTHBIX
GJIOKUPOBKAX OBICTPO OKYIUT JOTIOJHUTEIbHbIE 3aTPAThl HA CO3/IaHue 00BEKTOB
1 yGOpKy Mycopa.

CnepcrBue: NOTOKU AOMKHbI 6bITb KAK MOMHO
60o51ee He3aBUCUMDbI

ITocrapaiiTech mcaTh MHOIOIIOTOUHBIN KOJL TaK, YTOObI KasKIblil IIOTOK CYILECTBOBAJ
B COOCTBEHHOM 3aMKHYTOM ITPOCTPAHCTBE 1 HE UCIIOJIb30BAJI JAHHbBIE COBMECTHO C JIPY-
rumi poreccamu. Kaxapiii moTok oOpabaThiBaeT OAUH KINEHTCKUIT 3a1IpOC, BCE €0
JaHHbIe OEPYTCST U3 OTAETBHOTO UCTOUHUKA U XPAHSATCS B JIOKATBHBIX TIEPEMEHHBIX.
B aToM ciryyae Kax/plii II0TOK paboTaeT Tak, CIOBHO JAPYIUX IOTOKOB HE CYILECTBYET,
a cJIe[loBaTeJIbHO, HeT 1 TpeOGOBaHMN K CMHXPOHU3AI[IH.

Hanpumep, xiacchl, mpousBojiabie oT HttpServilet, momayyaioT BCco WHOOPMAIIIIO
B I1apaMeTpax, repeiaBaeMbix MetoaM doGet n doPost. B pesysibraTe Kak/Iblii cepBiIeT
JeiiCTBYeT TaK, CJIOBHO B €0 pacliopsiKeHH HaXOAUTCS OT/esIbHbli KoMIbloTep. Eciu
KO/ cepBJIeTa OTPaHNYMBAETCA OJAHUMU JIOKQJIbHBIMU II€PEMEHHBIMU, OH HU IIPU KaKUX
YCJIOBUSAX HE BBI30BET MPobieM cuuxporusaiuu. KoHeuno, 60IbITUHCTBO TIPUIIOJKE-
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HUH, UCTTOJB3YIONIUX CEPBJIETHI, PAHO WU MO3THO CTATKUBAIOTCS C UCTIOIb30BAHUEM
OOIIMX PECYPCOB — HAIIPUMED, MOJKIIOUEHNUN K 6Ha3aM JTaHHbIX.

Pexomenmanust: moctapaiitech pasouTh TAHHBIE He HE3aBUCUMBbIE TOMHOMKECTBA, € KO-
TOPBIMHU MOTYT PabOTaTh HE3ABUCHMBIE TIOTOKU (BO3MOKHO, HA PA3HBIX TIPOTIECCOPAX ).

3HanTe cBoro 6ubnnorexky

B Java 5 BO3MOKHOCTH MHOTOIIOTOYHON pa3pabOTKH GBI 3HAYNTENHHO PACTITIPEHBI
110 CPABHEHUIO C TIPebIAYIIUMU BepcusiMu. [Ipu Hammmcannm MHOTOTIOTOYHOTO KO/ia
B Java 5 ciremyer pyKOBOACTBOBATHCS CIEAYIOIIUME TTPABUIAMIL

Q MCHOHBByﬁTe [IOTOKOBO-0e3011acHbIe KOJIJICKITUH.

@) I/ICHOJIBByI;'ITe MmexanuaM Executor Framework JIJIA BBIITOJIHEHUA HECBA3aHHbIX
3a/1a4.

O Tlo BO3MOKHOCTH HCTONB3YHTe HEOIOKUPYIOIIE PETTEHIST.

Q HeKOTOpre 61O6IMOTEUHbIE KJIACChI He SBJIAIOTCA II0TOKOBO-0€30IIaCHBIMMU.

NMoTokoBO-6€e30nacHbIe KOMNEeKLUn

Korpa s3eik Java 6b11 emte Moo, Jlar Jlu Hamucas OCHOBOMOJIATAIONIYIO KHUTY
«Concurrent Programming in Java» [Lea99]. B xoze paboTbl Haji KHUTOW OH pa3pa-
GoTaT HECKOIBKO TIOTOKOBO-0€30MaCHbBIX KOJJIEKITHIT, KOTOPbIE TO3/IHee GBI BKITIO-
yenbl B JDK B makere java.util.concurrent. Kosekiuu sToro makera 6e30macHbl
B yCJIOBUAX MHOT'OITOTOYHOTO BBITIOJTHEHN A, K TOMY K€ OHU TOCTATOYHO 3(1)(1)6KTI/IBHO
pa6oraior. Bosiee Toro, peasuszaius ConcurrentHashMap moutu Beeria paboTaert Jrydtiie
HashMap. K TomMy ke oHa TIOIepKIBAET BO3MOKHOCTD BBITIOJTHEHUS TTAPAJIICIbHBIX
ollepanyi YTeHus U 3alUCU U COJEPKUT METO/Ibl /IJ1S1 BBIITOJTHEHUS CTAHAaPTHBIX CO-
CTaBHbIX OIEPAIUii, KOTOPbIE B OOIIEM CITydae He SIBJISTIOTCSI TIOTOKOBO-0€30IaCHBIMU.
Ecsmm Bata mporpamma Gyier paboTath B cpejie Java 5, ucrosbayiite ConcurrentHashMap
B paspaboTKe.

Takske B Java 5 Oblin 106aBJIEHBI APYTHE KJIACCHI JUJIST TTOAMEPKKU PACITHPEHHON
MHOTOTIOTOUHOCTH. Heckoybko mpuMepos.

ReentrantlLock BnokupoBka, KOTOpasi MOXET yCTaHaBIMBaTbCA M O0CBOOOXAATHCS B pa3HbIX
MeToaax
Semaphore Peanuzaumsa knaccuyeckoro ceMadopa (6710KMpoBKa CO CHETYMKOM)

CountDownLatch BnokunpoBka, KOTopasi 0OXXMAAET 3aaHHOr0 KOIMYECTBa COBbITUI A0 0CBOGOX-
[leHns BCeX OXMAAoLLMX NOTOKOB. MM03BONSET opraHn3oBaTb bonee unu MeHee
OAIHOBPEMEHHbIN 3aryck HECKONbKUX MOTOKOB

Pexomenpanus: usyuaiime docmynmwie kiaccol. Ecau 6ot pabomaeme na_Java, yoeiume
ocoboe snumanue nakemam java.util.concurrent, java.util.concurrent.atomic u java.
util.concurrent.locks.
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3HauTe MoA4esim BbiINOJIHEHUSA

B MHoromoTounbsx TIPUJIOKEHUAX BOSMOKHO HECKOJIBKO MOJIeJIel TIOTHIECKOTO pas3-
O6ueHna ImoBe/ieHuA 1IIporpaMMbl. Ho uTo6bI TOHATH nx, HEO6XOZII/IMO CHa4aJjia ITo3Ha-
KOMUTBHCA C HEKOTOPbIMI 6a30BbIMU oTipeaeJIeHuAMM.

CBsi3aHHble pecypcbl Pecypcbl ¢ (OMKCMPOBaHHBIM pPa3MepoM WM KOMIMYECTBOM, CyLLECTBYHOLLME
B MHOFOMOTOYHOI cpese, HanpuMep MOAKoYeHUs K 6ase AaHHbIX unm 6y-
depbl YTeHMs/3anucu

B3anMHoe ucktoyeHue | B ntoboit MoMeHT BPEMeHM C 06LLUMMM AaHHBIMK UK C 0BLLMM pecypcoM MOXeT
paboTaTb TOMbKO OAMH MOTOK

3aBucaHue PaboTa 0AHOrO U/ HECKOJbKMX MOTOKOB MPUOCTAHABAMBAETCA HA CIIMLLKOM
ponroe BpeMsi (MM HaBcerga). Hanpumep, ecnv BbICOKOMPUOPUTETHBIM M0-
TOKaM Bcerfa NpeaocTaBnseTcs BO3SMOXHOCTb OTpaboTaTb NePBbIMMU, TO HU3-
KOMPUOPUTETHbIE MOTOKM 3aBUCHYT (MPY YCIOBUM, YTO B CUCTEME MOCTOSIHHO
MOSIBNSIIOTCS HOBbIE BbICOKOMPUOPUTETHbIE MOTOKM)

B3anmHas 6nokupoBka | [lBa 1 6onee NoToka 6ECKOHEYHO OXMAAIOT 3aBepLUeHNs Apyr Apyra. Kaxabii
(deadlock) MOTOK 3axBaTWN PeCcypc, HEOBXOAMMLIV ANs NPOAOCIKEHUS] paboTbl Apyroro
MOTOKa, U HX OAMH MOTOK HE MOXET 3aBepLUMTLCS 6€3 NOJTyYEHMS 3aXBaYeH-
HOro Apyr1M NMOTOKOM pecypca

O6paTnmas MOTOKM He MOTyT «Pa3oUTUCL» — KaXAbli1 U3 NOTOKOB MbITAETCS BbIMOMHSATb
6nokuposkat (livelock) |cBoto paboTy, HO 06Hapy>XMBAET, YTO APYroii MOTOK CTOMT Y HErO Ha nyTu. Mo-
TOKW MOCTOSIHHO MbITAKOTCS NMPOAO/HKUTL BbINOSIHEHWE, HO MM 3TO He yaaeTcs
B TEYEHME C/INLLIKOM A0Nroro BpeMeHu (uim Boobuue He yaaeTcs)

BoOpYKUBIIUCH STUME OTPEIETIEHISIMU, MOKHO TIEPEXOAUTD K 00CYKIEHUTO Pa3/Iind-
HBIX MOJIeJIell BBITIOJTHEHUST, BCTPEUAONIUXCS B MHOTOITOTOYHOM TIPOTPAaMMHUPOBAHNH.

Mopgenb «npousBoauTenn-noTpebutenn»!

OnuH WIn HECKOJIBKO II0TOKOB-IIPOU3BOAUTENIEN CO3MAI0T 3a0arus 1 MOMEIAIOT NX
B Oydep nmm ouepeab. OAUH MM HECKOJIBKO MOTOKOB-MIOTpeOUTEIeH N3BAEKAIOT
3aJlaHUs U3 OYEPEN U BBITOJHAIOT ux. Ouepeib MeX/y POU3BOAUTENSIMU U T10-
TPEOUTETAMHU ABJSETCS CBA3AHHBIM PECYPCOM. DTO 03HAYAET, 4TO MPOU3BOUTEIN
Tepes 3aIKChIO J0JIKHDL I0KUAAThCS MOSBAEHUS CBOOOIHOIO MECTa B OUEPEIH, a I10-
TpeOUTENN OJKHBI TOKUAATHCS TTOABJIEHUS 3aIaHUI B 04epean st 06paboTKu.
Koopaunatus npoussoauTesieil u norpedureseil ocHoBaHa Ha Tepejade CUIHAJIOB.
[TpousBoUTENb 3ATTMCHIBACT 33/IaHKE U CUTHAJIM3UPYET O TOM, YTO 04Yepe/ib He TTyCTa.
[ToTpebuTens ynTaeT 3aganue U CUTHATM3UPYET O TOM, YTO OYEPeAb He 3alI0JHEHa.
O6e cTOPOHDBI AOMAKHDI ObITH TOTOBbI 0KUAATH OIIOBELICHUS O BO3MOKHOCTH IIPO-
JOJIKEHUS pabOTBL.

! TaksKe BCTpeUaeTcst TEPMUH «aKTUBHAs OJOKUPOBKa». — [Ipumeu. nepes.

2 http://en.wikipedia.org/wiki/Producer-consumer
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Mopaenb «untaTenn-nucartenmn»!

Eciu B cucreme umeercs oOIuil pecype, KOTOPBIA B OCHOBHOM CJIYKHT MCTOYHMU-
KOM MHOOPMALUU /I IOTOKOB-<4UTaTeNeli», HO BPEMs OT BpeMeHU OOHOBIISAETCS
[OTOKAMU- «[IMCATEJIAMU», HA [EPBBIN ILJIaH BHIXOAUT IPpobieMa OllepaTUBHOCTU
obuoBJeHus1. Eciii 0O0HOBIIEHME Gy/IET TPOUCXOANTH HEAOCTATOUHO YaCTO, 9TO MOKET
PUBECTH K 3aBMCAHUIO ¥ HAKOILIEHUIO ycTapeBIuX AaHHbIX. C APYroil CTOPOHBI,
CJIMIIKOM YaCThle OOHOBJIEHNS BIMSAIOT Ha IPOU3BOAUTENLHOCTE. KoopauHamms
paboTbl ynTaTe el Tak, YTOObI OHU HE MbITAIKCh YATATh AaHHbIe, 0OHOBJIAEMbIE M-
caresisiMu, 1 HaoO60POT, — BechMa HelpocTas 3agada. Ilncarenn o0braHO GIOKUPYIOT
paboTy MHOTUX YHMTATEIEH B TEUEHHE J0JTOTO MEPUO/Ia BPEMEHH, a 9TO OTPaKaeTCst
Ha IIPOU3BOJUTEIbHOCTH.

[IpOEKTUPOBLIMK AOJKEH HAWTH OaaHC MEKIY IIOTPEGHOCTME YUTATeNel 1 ucaTe-
Jieit, aTOGBI 06ECTIEYNTh MTPABUJIBHBIN PEsKUM PabOTHI, HOPMATbHYIO TPOU3BOANTEIIb-
HOCTH CUCTEMbBI U M30€eKaTh 3aBUCAHUSL. B 0IHOI U3 MPOCTHIX CTPATETHil MTUCATEH
MOKUIAIOTCS, TIOKA B CHCTEMe He Oy/IeT HU OIHOTO YUTATEJSI, M TOJBKO TOCITE TOTO
BBITIOTHATOT 06HOBIeHHe. OIHAKO MPH TTOCTOSTHHOM MTOTOKE YHUTaTeel Takast cTpare-
WSt IPUBEJIET K 3aBUCAHUIO Ttucatesieil. C Ipyroil CTOPOHDL, TPy OOJIBIIIOM KOJIMYECTBE
BBICOKOTIPHOPHUTETHDIX MHCATENEH TOCTPAIAET MTPOU3BOANTENHLHOCTD. [Tonck Gamanca
U TIPEJOTBPAIIEHIE OITMOOK MHOTOMOTOUYHOTO OGHOBJIEHUSI — OCHOBHBIE MTPOGJIEMBI
3TOM MOJIEJIN BBITTOJTHEHUSI.

Mopenb «ob6eparownx hmnococos»?

[IpescraBbre HECKOIBKUX (QUTOCOGMOB, CUISAIINX 32 KPYTJIbIM cTosioM. CiieBa y Kax-
noro duocoda JIEKAT BUIKA, a B IEHTPE CTOJIa CTOUT OOJIbIIas TapejKa CliareTTH.
Duocods! TPOBOAAT BpeMsI B Pa3MbIILIEHUIX, TTOKA He mporoJozaaioTcs. [Iporoso-
JaBIIUCh, hrusocod Geper BUITKH, JiesKaIne 110 00e CTOPOHBI, U IPUCTYIAET K eze. st
ellbl HeOOXOIMMBI JIBe BUJIKU. Eciiu coces crpaBa MU cJieBa yKe HCIOAb3YeT OLHY
13 HEOOXOUMBIX BUJIOK, (DUI0COMY TPUXOAUTCS JKAATh, TIOKA COCE]] 3aKOHYUT €CTh
U TOJIOKUT BUJIKK Ha croJi. Korzga dutocod moect, OH KaageT CBOM BUJIKU Ha CTOJI
U CHOBA IIOIPY/KAETCs B PA3MbBIIIIECHUA.

3amenuB GunaocodoB MPOrpaMMHBIMU TOTOKAMU, & BUJIKU — PECYPCAMU, MBI ITOJTyYa-
€M 337129y, THITUYHYIO JIJIT MHOTUX KOPIIOPATUBHBIX CHCTEM, B KOTOPBIX TIPUITOKEHUST
KOHKYPHPYIOT 32 PeCYPChI U3 OTpaHmdeHHoro nabopa. Ecim neGpexno oTHecTHCh
K TIPOEKTUPOBAHUIO TAKOI CHCTEMBI, TO KOHKYPEHIINS MeKIY TOTOKaMH MOKET MTPH-
BECTH K BOBHUKHOBEHUIO B3AUMHBIX GJIOKUPOBOK, 0OPAaTUMBIX GJIOKUPOBOK, TIa/[CHUIO
MTPOMBBOANTEIBHOCTH U 3(OEKTUBHOCTH PabOTHL.

BoabmuHeTBO TPO6IeM MHOTOTIOTOYHOCTH, BCTPEUYAIOTIIXCST Ha MTPAKTHKE, OOGBIYHO
MPEJICTABISIOT co00¥ Te UM WHBIE PA3HOBUAHOCTH HTUX TpeX Mojeeil. Mayvaiite

! http://en.wikipedia.org/wiki/Readers-writers_problem
2 http://en.wikipedia.org/wiki/Dining_philosophers problem
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AJITOPUTMBbI, CAMOCTOATEJIbHO coaaaBaﬁTe X peaJjin3dalunu, YTOOBI CTOJIKHYBIINCb
C 9TUMMN HpO6JIeMaMI/I, BB OBLIIU TOTOBBI K UX penieHunto.

Pekomennanust: usyuaiime 6a306vle aizopummbol, pa3dUpaimecs 6 PeULeHUSX.

OcTreperamtecb 3aBUCUMOCTEMN
MeXXAYy CUHXPOHU3UPOBaHHbIMU METOAAMM

3aBUCUMOCTHU MeK/ly CUHXPOHU3UPOBAHHBIMU METOAMU TIPUBOSAT K TOSIBJIEHUIO
KOBapHBIX OMMMOOK B MHOTOTIOTOYHOM Kojie. B sI3bike Java cyliecTByeT KJIueBoe
CJI0BO synchronized s 3alUThl OTAeIbHBIX MeTonoB. Ho eciu obOmuil k1ace co-
JEePKUT Oojiee 0JHOTO CUHXPOHU3UPOBAHHOTO METO/a, BO3MOKHO, Ballla CUCTEMa
CIIPOEKTHPOBaHA HEBEPHOL,

Pexomenpanusi: usbezaiime UCnoIb306ANUS HECKOILKUX MeT0008 001020 COBMECTIHO
UCNONB3YEMO20 obvexma.

Brpouewm, nxoria 6€3 UCHOIb30BaHNS PA3HBIX METOI0B OJIHOTO 0011ero 00beKkTa 000ii-
THUCH Bee ke He yuaercs. [lis obeciiedeHust IpaBUIbHOCTH paboThl KOJA B IIOZO0OHBIX
CHUTYaIUSIX CYIIECTBYIOT TPU CTAHAAPTHBIX PEIICHISL:

O Baokuposka na cmopoue xiuenma — KJIMEHT YCTaAHABIUBAET GJIOKUPOBKY JIJIsI
cepBepa Iepejl BHI30BOM IIEPBOTO METOJ[A U CJIEJIUT 32 TeM, 4TOOBI GIOKUPOBKA
pacIpoCTpaHsIach Ha KO/, BBI3BIBAIOITUI MOCJIEIHUI METOI.

O buokuposka Ha cmopore cepgepa — Ha CTOPOHE cepBepa CO3/IAETCST METOJT, KOTOPBIii
GJIOKUPYET CEPBED, BBI3BIBAET BCE METOBL, II0CJIE YeT0 CHUMAET OJIOKUPOBKY. DTOT
HOBBIH METO/I BBI3BIBAETCS KJINEHTOM.

O Adanmupyiowuii cepéep — B CHCTEME CO3[AETCS MOCPEIHUK, KOTOPBIN peainsyeT
6si0kUpPOBKY. CUTYyaIMst MOKET PACCMATPUBATHCS KAaK MPUMep OJOKHUPOBKU Ha
CTOPOHE cepBeEPa, B KOTOPOI MCXOAHBIN cepBep HE MOKET ObITh M3MEHEH.

CHMHXPOHU3NPOBaHHbIE CEKLIUM
AOJKHbI UMETb MUMHUMAJIbHbIN pa3Mep

Kiouesoe cioBo synchronized ycramasamBaeT OJTOKHPOBKY. Bee cexrm ko, 3a-
IUTIEHHbIE OTHO GJIOKUPOBKOH, B 060 MOMEHT BPEMEHU TapAaHTUPOBAHHO BbI-
HOJHSIOTCSI TOJIBKO B OJTHOM MTPOTPAMMHOM HOTOKE. BIOKUPOBKU 00XOSTCS IOPOTO,
Tak KaK OHU CO3/IAI0T 33/IEPKKU W yBEJINIUBAIOT 3aTpaThl pecypcos. CiiezioBaTesibHo,
KOJI He JIOJIKEH TIeperpysKaThCs JUIIHUMU KOHCTPYKIusAMu synchronized. C apyroit

! Cwm. pasest «3aBUCUMOCTU MEKILY METOJIAMU MOTYT HAPYIIUTh PAGOTy MHOTOIIOTOYHOTO KOJa»,
c. 370.
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CTOPOHBI, BCE€ KPUTUYECKHNE C(-Z‘KIII/II/I1 JOJIZKHDBI OBITD 3alllUIIEeHbI. C]IelIOBaTeJII)HO, Koz
JOJIKEH COAEPIKATHh KaK MOKHO MEHbIIE KPUTUYECKUX CEKITUI.

JL71st MoCTHIKEHWS 9TOH 1€/ HEeKOTOPbIe HAMBHBIE TIPOTPAMMUCTDI JIETAI0T CBOU KPH-
THYECKHUE CEKI[MK 04eHb Gosbimmu. OTHAKO CMHXPOHU3AINS 32 TIPEIeTaMU MUHI-
MaJTbHBIX KPUTHUECKUX CEKITUI YBETMUNBAET KOHKYPEHITUIO MEK/Y IIOTOKAMU W CHU-
JKAEeT IPOU3BOUTETBHOCTH.

PeKOMeHI[aH,I/lﬂ: CUHXPOHUSUPOBANHHbLE CEKUUU 6 BAUUUX NPOZDAMMAX 00JCHbL UMEMD
MUHUMATbHbLE PA3MEPDL.

O TPpyAHOCTU KOPPEKTHOro 3aBepLueHus

Hanwncanue CHUCTEMbI, KOTOpasAa /10JI’KHa pa6OTaTb 66CKOH€‘{HO, 3aMETHO OTJ/JIMYaeTCA
OT HallMCaHUA CUCTEMDBI, KOTOpaA pa60TaeT B T€YEHHNE HEKOTOPOTO BPEMEHHU, a 3aTEM
KOPPEKTHO 3aBepuIacTCs.

PeanuzoBaTh KOppEKTHOE 3aBepIieHIe MOpoii 6piBaeT BechbMa Herpocto. OHa 13
TUIIMYHBIX TPOOJIEM — B3aUMHas OJIOKUPOBKA® IPOrPaMMHBIX TOTOKOB, GECKOHEUHO
JTIOJITO OKU/IAIOTIMX CUTHAJIA HA TIPOIOJIKEHUE PabOTBI.

[IpexncraBbre cUCTEMY € POAUTENBLCKUM MTOTOKOM, KOTOPBIH MOPOXKIAET HECKOJIbKO
MOYEPHUX TOTOKOB, a 3aT€M JOKUAAETCS X 3aBEPIIEHS, YTOOLI OCBOOOINTH CBOM
pecypchl ¥ 3aBepIUThCS. YTO MPOM30HAET, eCyii OIUH U3 J0YePHUX TIOTOKOB [T0T1JIeT
BO B3aNMHYIO GJIOKUPOBKY? Pomurens 6yeT 0KUAATh BEYHO, 1 CHCTEMA He CMOJKET
KOPPEKTHO 3aBEPIIUTHCS.

Winu Bo3bMeM aHAJIOTMYHYIO CUCTEMY, TIOJIYYUBIIYIO CUTHAJ O 3aBepiieHnn. Poauresns
MPUKA3bIBAET BCEM CBOUM MTOTOMKAM TIPEPBATh CBOU OTIEPAIMHU U 3aBePIIUTh paboty. Ho
UTO €CJTH JIBA TIOTOMKA COCTABJISIOT TIAPY «[POMBBOUTEND/TTOTPEOUTETB> ? JlomycTiM,
[TPOU3BOIUTED TOJIYIAET CUTHAJ OT POJMTEISL, U IIpepbiBaeT cBoto paboty. [Torpebu-
TeJIb, B 9TOT MOMEHT OJKUABIINET COOBIIEHISI OT IPOUBBOATEIS, OITOKUPYETCS B COCTO-
SIHN1, B KOTOPOM OH He MO>KeT TI0JIy4YNTh CUTHAJ 3aBepllieHns. B pesyisrare oH nepe-
XOIUT B GECKOHEUHOE OKM/IaHIE — A 3HAYWT, POAUTEND TOKE HEe CMOKET 3aBEPIINTHCS.

[Tomo6HbBIe cUTyaluy BOBCE He SBJSIIOTCS HETUITMYHBIMU. Eciii BbI MuIeTe MHOTO-
TIOTOYHDBIN KOJI, KOTOPBIX JI0JI;KeH KOPPEKTHO 3aBepIlaThCs, He KajlelTe BpeMeH! Ha
obecriederrie HOPMATHHOTO 3aBEPIIEHUST PaGOTHI.

Pexomenpanus: rnauunaime Oymams 0 KOPPEKMHOM 3A6ePULCHUL HA PAHHEll CTNa-
Ouu paspadomxu. Ha amo moxcem yiimu 6onvute epemenu, uem 6ol npeonoiazaeme.
IIpoanarusupyiime cyuecmeyioue arzopUmmol, NOMOMY MO dMA 3a0aua CloxcHee,
Yem Kancemcs.

«Kpurnueckoii cexumeii» HasbiBaeTcst 060N (hparMeHT Koja, KOTOPbIii 10JKeH ObITh 3alliIeH
OT OJTHOBPEMEHHOTO UCITOJIb30BAHUST HECKOJIBKIMHU ITPOTPAMMHBIME TTOTOKAMU.

2 Cwm. pasnent «YBeaudeHue Mpou3BOAUTENLHOCTIY, C. 375.

3 Cwm. paszen «Bzanmmuas 6;10kupoBKay, ¢. 377.
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TecTupoBaHMe MHOronoToO4YHOro Koga

TectupoBaHue He TapaHTUPYET MPABUIBHOCTH PaboOThI Kojia. TeM He MeHee Kade-
CTBEHHOE TeCTUPOBAHUE CBOJUT PUCK K MUHUMYMY. /{11 OJTHOIIOTOYHBIX pellleHUi 9TH
yTBepsKIeHrst 6e3yCI0BHO BepHbl. HO Kak TOJIBKO B CHCTEME TIOSIBJIAIOTCS [IBa 1 GoJiee
MOTOKA, NCTIOb3YIONIHe 00U KO 1 PAOOTAIONUX ¢ OOIIUMY TAHHBIMU, CUTYATHST
3HAYNUTEIHHO YCIOKHSACTCS.

PexomMenpanus: nuwume mecmol, HanpagieHHvle HA BblGIEHUE CYULLCMBYIOUUX
npobaem. Yacmo svinonnsiime ux Oas PASHLIX APUAHTIOE NPOZPAMMHBLX/ CUCTIEMHBIX
Konpuzypauuii u yposnei nazpysku. Ecau npu eoinonnenuu mecma npoucxooum owubxa,
obsizamenvno naioume npuvuny. He uenopupyiime owubxy moivko nomomy, umo npu
caedyrouem 3anycke mecm Ovll 6blNOIHEH YCNeUHO.

Heckomnbko 6oee KOHKPETHDBIX peKOMeHI[aHI/IfIZ

@) PaCCManHBafITe HenmepnoandecKre cbou Kax NMpU3HaKW BO3MOKHDBIX HpO6JIEM
MHOT'OIIOTOYHOCTH.

Haunure ¢ oT1a1K11 OCHOBHOTO KO/la, HE CBA3aHHOT'O C MHOTOIIOTOYHOCTbBIO.
PeaﬂﬂsyﬁTe JIOTUYECKYIO U30JIAIINIO KOHQ)I/II‘ypaHI/Iﬁ MHOTOIIOTOYHOTI'O KO/Ia.

ObecrieysTe BO3MOKHOCTD HaCTpOI'/JIKI/I MHOT'OIIOTOYHOI'O KO/la.

©C 00O

[Tporectupyiire mporpaMmMy ¢ KOJIMYECTBOM [TOTOKOB, IIPEBBILIAIONTIM KOJIYECTBO
IPOIECCOPOB.

@)

[TporecTupyiiTe TpOTpaMMy Ha Pa3HBIX MIAT(GOPMAX.

@)

[TpuMeHsTiiTe MHCTPYMEHTOBKY KOJIA /TSI TIOBBITIEHST BEPOSTHOCTH CHOEB.

PaccmaTpuBaiiTe Henepuoguueckue cé6om
KaK NPpU3HaKu BO3MOXXHbIX Npo6nem
MHOIOMOTOYHOCTH

B MHOTOIIOTOYHOM KOJie cOOM IIPOUCXOJAT JaxKe TaM, Ijie UX Bpoje Obl U ObITH He
MoskeT. MHorne paspaboTdnku (B TOM YHCIIE U aBTOP) He 00JIaaloT MHTYUTHBHBIM
IIpe/iCTaBJIeHeM O TOM, Kak MHOIOIIOTOYHBLN KO/l B3aUMOAEUCTBYET € APYTUM KOZOM.
OmmbKy B MHOTOIIOTOYHOM KOJ/I€ MOTYT HPOSIBJISITHCST OJINH Pa3 3 THICSUY HJIH J[aXKe
MUJTOH 3a1TyCKOB. Bocriponssectu takue ommbKy B crcTeMe ObIBaeT OY€Hb TPYIIHO,
MOITOMY Pa3pabOTINKI YaCTO CKIOHHBI OOBACHATD X «(hazamut JIyHbI», CTyqaitHbIMI
c6osiMu 060PYAOBAHSI MK APYTUMH HeCHCTeMaTndecKumu npuanaamu. OaHako
UTHOPHPYST CYIIECTBOBAHNE ITUX «PA30BBIX» COOEB, BBI CTPOUTE CBOM KOJ HA OTEH-
I[1abHO HeHa/le)kHOM (byHIaMeHTe.

PexoMeHanus: 1e uzHopupyiime cucmeMmvle OwuOKU, CUUmas ux CAyuaiiHbIMi, paso-
8bIMU COOAMU.
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HauyHuTe Cc oTNnagKn OCHOBHOIO KoAa,
He CBAA3aHHOIro C MHOronoToO4YHOCTbHO

Ha mepBbIii B3TJIsIT COBET BBITJISIAUT TPUBUAILHO, HO €llle pa3 MOYePKHYTH €ro 3Ha-
YUMOCTb He JIIIHe. YOeuTech B TOM, UTO caM Ko/ padoTaeT BHE MHOIOIIOTOYHOIO
KoHTekcTa. B obiem ciydae a1o osHayaer cosganne POJO-00beKTOB, BbI3bIBAEMBIX
u3 10ToK0B, POJO-06beKThI He 06J1a1a10T TOIEPIKKONA MHOTOIIOTOYHOCTH, & CJIEI0-
BaTeJIbHO, MOI'YT TECTUPOBATHCA BHE MHOTOIIOTOUHOIT cpebl. YeM GoJibliie CHCTEMHOTO
KOJla MOJKHO pazmecTuth B Takux POJO-o6beKTax, TeM Jrydliie.

PexoMenpganmsi: He IbITaliTeCh OJHOBPEMEHHO OTJIABIUBATL OIUOKKU B 0OBIYHOM
U MHOTOIIOTOYHOM Kojie. YOeauTech B TOM, YTO Balll KoJ padoTaeT 3a mpeeiaMu
MHOTOIOTOYHOI CPEe/IbI BHITTOJTHEHWS.

Peanusyite nepeksitoueHne KOHpurypauum
MHOIONOTOYHOro KoAa

Hamnumure BcrioMoraTesIbHbBII KO/ MOMIEPKKU MHOTOIIOTOYHOCTH, KOTOPBII MOXKET
paboTaTh B pasHbIX KOH(DUTYPAIHIX.

o Onmun ITOTOK; HECKOJIBKO ITOTOKOB; KOJIMYECTBO ITIOTOKOB N3MEHAECTCA 110 X0y BbI-
IIOJTHEHMA.

O MHOTOTIOTOUHBIN KO/l B3AUMOJIEHCTBYET C PEAJIbHBIM KOJIOM WJIN TeCTOBBIMU 3a-
MEHUTEJISIMU.

O Ko/ BBITIOIHSIETCS ¢ TECTOBBIMU 3aMEHUTEJISIMU, KOTOPbIE Pab0TaIoT GBICTPO; MEI-
JIEHHO; C IEPEMEHHO CKOPOCTHIO.

O Hacrpoiite TecTbl TaKUM 06pa3oM, 4TOOBI OHU MOTJIU BBITIOJHSATHCS 3aJlaHHOe
KOJIMYECTBO Pa3.

PexomeHmanust: peaiusyiime 60t MHOZONOMOUNbLL KOO MakK, 4moovlL 01 MO2 6blNOJL-
HAMBCSL 8 PASTUYHDIY KOHDUYDAUUIX.

O6ecneubTe NNOrMYECKyo M3oaaunto KoHdpUrypaumm
MHOIOMNOTOYHOIro Koaa

[IpaBuIbHBIN GasaHC IPOrPAMMHBIX IOTOKOB OOBIYHO OIPEAEIIETCS METOLOM IIPOD
u ommGoK. TIpeskie Bcero HailjinTe CpeicTBa U3MEPEHUsT IPOU3BOAUTENBHOCTH CHU-
CTEMBI B PasHbIX KOH(UTrypaiusax. Peaqusyiite cucreMy Tak, 4ToObl KOJUYECTBO
[POTPAMMHBIX TOTOKOB MOTJIO JIETKO U3MEHSAThCs. [ToryMaiiTe, Heb3st i Pa3peruTh
ero M3MeHeHre BO BpeMst paboThl cucteMbl. PaccMOTpUTE BO3MOKHOCTH aBTOMATH-
YeCKOH HaCTPOWKM B 3aBUCUMOCTH OT TeKYyIIel MPOU3BOIUTETbHOCTH U 3arPy3Ku
CHCTEMBI.
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MpoTecTupyiite NnporpamMMy C KOIM4ECTBOM
NOTOKOB, NPEBbILAIOLMM KOIMYECTBO NpoLeccopoB

[Ipu nepexioueHnr KOHTEKCTA CHCTEMbI MEKLY 3a/[a4aM¥ MOTYT TIPOUCXOAUTD BCSI-
Kre HeOXKUAaHHoCTH. YTo6BI hoperpoBaTh TEPEKTIOUEHTe 3a/1a4, BHITIOMHSITE CBOH
KOJI ¢ KOJIMYECTBOM MOTOKOB, MPEBBIMIAIOINIIM KOJMYECTBO (DU3UUECKUX TIPOIIECCOPOB
wn sigep. e dare TPOUCXOAUT TEPEKTIOUeHNe 3819, TeEM OObINE BEPOSITHOCTD
BBISIBJIEHUS TPOTTYIIEHHON KPUTHYECKOH CEKIUU UM BOSHUKHOBEHUS B3aNMHON
GJIOKUPOBKH.

MpoTecTupynte nporpammy
Ha pa3HbIX M1aTopmax

B cepenuie 2007-ro roga Mbl pazpabaTbiBain YI€OHBIA KYPC [0 MHOIOIIOTOYHOMY
mporpamMmupoBanuio. PazpaboTka kypca Bemach B OS X. Martepuan kypca namaraucst
B cucteme Windows XP, sanyiennoil Ha BUpTyaibHoi Maiute. OaHako cbou B Te-
cTaX, HAIIMCAHHBIX JIJsI IEMOHCTPAIIUH OIMUOOK, TIPOUCXOANH B cpeie XP 3aMeTHO
pexke, yem 1ipu 3arycke B OS X.

TecTupyemblii Kozt Beera ObLI 3aBeIOMO HEKOPPEKTHBIM. DTa UCTOPHSE JIMIITHWIT Pa3
JIOKA3bIBAET, UTO B PA3HBIX ONEPAIMOHHBIX CUCTEMaX MCIIOJIb3YIOTCS Pa3Hble MOJIN-
THUKU MHOTOIIOTOYHOCTH, BJAMSIONINE Ha BBIOJHEHUE Ko/la. MHOrONOTOYHBIN KO/ 110-
pasHoOMy paboTaer B pasHbIX cpezax’.

ITporecTupyiiTe cucTeMy BO BCeX cpefaX, KOTOPBIe MOTYT MCIOJIb30BAThCS /TS ee
pasBepTbIBAHUS.

Pexomenmauus: m1ozonomounolii ko0 HeobX00UMO MeCMUPoBamy HA 6CEX UCLEBbIX
nAAMOPOPMAX — YACTO U HAYUHASL C PAHHEU CINAOU.

MpuMeHsaiiTe MTHCTPYMEHTOBKY Kofa
ANA NOBbILIEHUS BEpOATHOCTU cboeB

OmubKU B MHOIOIIOTOYHOM KOJIe 00BIYHO XOPOIIO CKPBITBI OT HAIIUX TJ1a3. IIpocThbi-
MU TeCTaMU OHM He BBIABJISIOTCS. Takue OmMOKI MOTYT IIPOSIBJISTHCS C EPUOAMYHO-
CTBIO B HECKOJIBKO YaCOB, THEH NN Heeb!

[Touemy ke MHOTOIIOTOUHBIE OMIMOKM BO3HUKAIOT TaK PEIKO U HEIPEICKa3yeMo, 1o-
YyeMy MX Tak TPyIHO BociiponsBecTr? [loToMY YTO JIMIITh HECKOIBKO U3 THICAY BO3MOXK-
HBIX TIyTeH BBIMTOJTHEHUS KO/l TIII0XO0 HATMCAHHON CEKITUU MPUBOAT K (haKTUIECKOMY
oTkasy. Takum 06pazoM, BEPOSTHOCTH BEIGOpa COOMHOTO MyTH HUYTOKHO Maja. ITO
00CTOSATENBCTBO CEPHE3HO YCJIOKHSIET BBISIBIEHHE OMMOOK U OTJIAJKY.

! A BbI 3HaeTe, UTO TIOTOKOBAsI MOJIEJb Java He TAPDAHTUPYET BBITECHSIONIEl MHOTOIIOTOUHOCTH?
B 6onbimscTBe coBpeMertbix OC MOIEPKUBACTCST BBITECHSIIOIAsSE MHOTOIIOTOYHOCTh, KOTOPYIO
BbI (hakTHUeCcKy noJyyaere aBromarudecku. U Bee xxe JVM ee He rapantupyer.
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Kax 1oBbICUTb BEPOSITHOCTD BBIABJIEHI TAKUX PeIKUX olIMO0K? BHecuTe B cBOM roj
COOTBETCTBYIOINE U3MEHEHUS W 3aCTABBTE €TI0 BLITTOJIHATHCS IO PA3HBIM MyTAM —
BKJITOUNTE B HETO BHI3OBBI TAKMX MeTO/10B, Kak Object .wait(), Object.sleep(), Object.
yield() m Object.priority().

Ka)KZIbIﬁ 13 3TUX METO/IOB BJIMAET Ha IMOPAIOK BBIITOJHEHUA ITPOTPAaMMbI, TTOBBITITAsA
HIaHchl Ha BeraBienue coos. Coon B [[eq)eKTHOM KO/1€ 1OJIZKHbBI BBIABJIATHCA KaK MOKHO
PpaHbllle 1 KaK MOKHO Yallle.

CyutectByer ziBa c11ocob6a HHCTPYMEHTOBKH KOZa:
O Pyuynas.

O Asromarunyeckasi.

PyuyHasi MHCTPyMEHTOBKa

PaspaboTumk BeTaBaseT BbI3OBBI Wait(), sTeep(), yield() u priority() B cBOI KOI
BpyuHyt0. TaKoii BApUAHT OTJIIMYHO MOAXOANT JIJISI TECTUPOBAHISI OCOOEHHO KOBAaPHBIX
dbparmenToB Koa.
[Tpumep:
pubTic synchronized String nextUr10rNull() {
if(hasNext()) {

String url = urlGenerator.next():

Thread.yield(); // BcTaBneHo ang TeCTUPOBaHNA

updateHasNext();

return url;

return null;
}
Jlo6aBIeHHbIH BHI30B yield() M3MeHseT My Th BLIMTOTHEH S Kofia. B pe3ysbrare B Ipo-
rpaMmMe MOKeT Ipons0iiTH cOoii Tam, r/ie panbiie ero He 6s110. Ecom pabora nporpam-
MBI IefICTBUTETHHO HAPYIIAETCST, TO ITO TPOUIOIILIO HE U3-32 TOTO, UTO BBI TOOABUIN
BBI30B yield()'. IIpocTo Bamr KOJ cofiepsKas CKPBITIE OIMUOKH, 4 B Pe3yJIbTaTe BHI30Ba
yield() oHU cTa M O4eBUIHBIMU.

Py4nas mHCTPYMEHTOBKA MMEET MHOTO HEIOCTATKOB!

O Pa3zpaboTuuK J0JKEeH KaKUM-TO 00pa3oM HalTH MOAXOAAIIAE MECTA JIJIS BCTABKU
BBI30BOB.

O Kaxk y3HaTh, r/le ¥ KaKOi UMEHHO BbI30B CJIE/lyET BCTABUTD?

O Ecsau BcTaBJeHHbBIE BBI30BBI OCTAHYTCS B OKOHYATETBHON BEPCUH KOJIA, ITO MTPU-
BeJIeT K 3aMe/IJIEHIIO er0 PadOThL.

QO BaM npuxoauTcest 1efcTBOBaTh «<HA00yM»: BbI IMOO HAXOAUTE CKPHIThIE 1e(DEKTHI,
b0 He HaxoauTe uX. BooObiie TOBOPSI, IAHCHI HE B Ballly TIOJIb3Y.

! Crporo roBopsi, 3T0 He coBceM Tak. [Tockosbky JVM He rapaHTUpyeT BbITECHSIOIIENH MHOTO-
[OTOYHOCTHU, KOHKPETHBIIT aJITOPUTM MOKeT Beerjia paborars B OC, He 10/1epsKUBAIOIIeil BbI-
tecuenust. OGpaTHOE TOKe BOBMOKHO, HO 10 JIPYTUM ITPUYHHAM.
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OTJ1a104HbIE BBI30BbI I0JIKHbBI IIPUCYTCTBOBATH TOJIBKO Ha CTAAUK TECTUPOBAHHSL, HO
He B OKOHYATeIbHOI Bepeuu Koga. Kpome Toro, Bam IoHamo0aTCs CpeacTBa IS IIPO-
CTOTO TepeKIoYenrs KOH(pUTYpaInii MesK/Iy 3aIlyCKaMH, HOBBIMIAIOIEr0 BEPOSTHOCTD
obHapysKeHus omubok B 00111eil KoZoBoii Hase.

Koneuno, pasznesnenue cucrembl Ha POJO-00beKTbl, HIUETO He 3HAIOIINE O MHOTOIIO-
TOYHOCTH, ¥ KJIACCHI, YIIPABJISIONIIE MHOTOTIOTOYHOCTHIO, YIIPOIIAET TTOUCK TIOXO/ISI-
MIUX MECT JIJIsT HHCTPYMEHTOBKH Koj1a. KpoMme ToTo, Takoe pasziesieHue Mo3BOJUT HaM
COBJIATB TIEJIBII HAOOP «UCIBITATEIBHBIX MAKETOB, akTUBU3UPYIONX POJO-00beKThI
C pPa3HbIMU pesKMMaMM Bbl3oBa Sleep, yield U T. 1.

ABTOMaTU3NpOBaHHasA UHCTPYMEHTOBKaA

Takske BO3MOKHA TIPOTPAMMHAST HHCTPYMEHTOBKA KOJIA C TIPUMEHEHNEM TaKUX WHCTPY-
MeHTOB, kKak Aspect-Oriented Framework, CGLIB miu ASM. [lomnycTiM, B IporpamMmmy
BKJTIOYAETCS KJIACC C €IMHCTBEHHBIM METO/[OM:
public class ThreadJigglePoint {

public static void jiggle() {

}
}
BbI30BBI 9TOTO METO/IA PA3MENAIOTCA B PA3HBIX MTO3UIINAX KOJIA:

public synchronized String nextUr10rNull() {

if(hasNext()) {
ThreadJiglePoint.jiggle():
String url = urlGenerator.next():
ThreadJiglePoint.jiggle();
updateHasNext () ;
ThreadJiglePoint.jiggle():
return url;

return null;
Tereps B BalieM pacopsKEHUN OABUIICS TIPOCTOM ACTIEKT, CIyYailHbIM 06Pa30OM BbI-
OGUpAIOTITIiT MeKLy OOBIYHBIM TIPOIOJKEHHEM PabOThI, IPHOCTAHOBKOW U riepeaadeit
yIIpaBJIEHUSI.

W npencrassre, uto kaacc ThreadJigglePoint mmeer aBe peanusannu. B mepBoit
peamusanuu jiggle He nesaeT HUYETO; 9Ta pealusanud UCIOAb3YeTCA B OKOHYATEIb-
HOH Bepcuu Koja. Bropast peaqusaiust reHepupyeT CaydaiiHoe YncIo Uit BEIbopa
MEJKIIYy TIPUOCTAHOBKOM, TIepeiadeil yrpaBieHust U 0OBIYHBIM BbITTOJHEHUEM. Eciu
Terepb MOBTOPHUTH TECTUPOBAHUE THICAUY Pas CO CIyYailHBIM BHIOOPOM, BO3SMOIKHO,
BaM yJlacTcd BBISIBUTH HeKoTopbie AedekTol. [laske ecan TecTupoBanue nponjaer
YCIIELIHO, 110 Kpaiineil Mepe Bbl CMOYKeTe CKa3aTb, YTO IIPUIIOKUIIN JOJIKHBIE YCUIU
JUIS1 BBISIBJICHUS HEZOCTATKOB. Takoii 110/IX0/1 BBIIVIAUT HECKOJLKO YIIPOIIEHHO, HO
U OH MOJKET OKa3aThCsI Pa3yMHOI aJIbTePHATUBON JIJIsT TIPUMEHEHUST 00JIee CIIOKHBIX
MHCTPYMEHTOB.
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ITporpamma ConTest!, paspaborannas ¢upmoit IBM, paboraer 1o aHaJOrHIHOMY
MIPUHITUITY, HO TIPEJIOCTABIISIET PACITUPEHHbBIC BO3MOKHOCTH.

BiipoueM, cyTb TecTUpOBaHUS OCTAETCS HeM3MEHHON: Bbl JIOMaeTe IIPeJCKa3yeMOCTh
IYTH BBIIOJIHEHNUsT, 4TOOBI IPU PA3HBIX 3AITYCKaX KO/ IPOXO/UII 110 PA3HBIM MY TSIM.
KoMOuHaIust XOpoIo HalMCaHHBIX TECTOB U CJIYYallHOTO BHIOOPA Ty TH MOKET Pa-
KaJIbHO TIOBBICUTH BEPOSITHOCTD TIOMCKA OMMUOOK.

PexoMenanus: Ucnoib3ylime Cmpamezuio Ciy4atinozo 6vi60pa nymu 6binoIHenus 015
BbLABIEHUS OUUOOK.

3aKk/iloueHue

[IpaBuIbHO HamMCaTh MHOIOIIOTOYHDIA KOZ HenpocTo. Jlaxke oueBUHbIA, XOPOLIO
MOHATHBIN KO/ IPEBPAMIAETCS B CYHNIUE KOTIIMAP, KOT/IA B UTPY BCTYTIAIOT MHOMKECTBEH-
HbIE TIOTOKU U OJHOBPEMEHHDII JOCTYI K IAHHBIM. EC/I BbI CTONKHYJIMCH C 3agadeil
13 006J1aCTH MHOTOIIOTOYHOTO IIPOrPAMMUPOBAHUS, BaM IPUAETCS IIPUIOKUTD BCE
YCUJIUS K HAITMCAHMIO YMCTOTO KOJA WJIM CTOJKHYTHCS C KOBaPHBIMH, HEIIPEACKa3ye-
MBIMU COOSMHU.

ITpesxze Bcero ciaepyiiTe IPUHIAIY eAUHOI oTBeTcTBeHHOCTH. Pasbeiite cucremy
Ha POJO-00b€eKThI, OTIEJISIONIE MHOTOIOTOUHBIN KO/ OT KOZA, C IIOTOKAMU HUKAK
He cBA3aHHOro. IIpocienure 3a TeM, 4TOOBI IPU TECTUPOBAHUK MHOTOIIOTOYHOTO
KOJIa TECTUPOBAJICS TOJBKO 3TOT KOJI, U HUUETro JuInHero. V3 aToro ciemyer, 4To
MHOT'OIIOTOYHBIN KO/ ZOJKeH ObITh KOMIIAKTHBIM U CKOHIIEHTPUPOBAHHBIM B OHOM
MeCTe.

3HaliTe TUIIMYHBIE ICTOYHUKK MHOTOIIOTOYHBIX OIINOOK: paboTa ¢ OOMIMMU JaHHbIMU
U3 HECKOJIbKUX TIPOrPAMMHBIX TIOTOKOB, MCITOJIb30BaHKe I1yJia 001ux pecypcoB. Oco-
GEHHO HEMPOCTHIMU OKA3BIBAIOTCSI MOTPAHUUYHBIE CJYYal: KOPPEKTHOE 3aBEPIICHIE
paboThl, 3aBepIICHNEe UTePALUI IUKJIOB U T. I.

syuaiite cBon GMOMMOTEKM 1 3HaliTe (hyHIaMeHTaIbHbIe aITOPUTMBL. Pasbepurech
B TOM, KaK HEKOTOPbIE (PYHKI[IK OUOJINOTEK UCTIOIB3YIOTCS JIJIsI PENIeHUs TIPOOJIeM,
CXOJIHBIX € TIpobeMamMu (DyHAAMEHTATIBHBIX AJITOPUTMOB.

Hayunrech HaXOOUTh CEKIUMU KOZA, KOTOPBIE AOJKHBI 3alIAIIATHCS OJOKHPOBKAMIL,
n samuiiaiire ux. He ycranaBiuBaiite OJIOKMPOBKH JIJIST T€X CEKIUI, KOTOPBIE 3a-
IIUIIATh He Hy;KHO. 30eraiite BEI30BOB OHOIT 3a0JI0KUPOBAHHOM CEKIIH U3 APYTOi
3abJIOKUPOBAHHO CEKIIK — JIJIsI HUX HEOOXOIMMO IJIyOOKOE MOHUMAaHKE TOTO, KaKie
pecypehl HaXO[ATCS B 00IIeM WM MOHOIIOJIBHOM gocTyie. CBeanTe K MUHUMYMY
KOJIMYECTBO COBMECTHO MCIIOJb3yeMbIX 00heKTOB U MaciiTab obiiero gocryia. M3-
MEHUTE aPXUTEKTYPY 0O0BEKTOB ¢ OOIIUMHU JaHHBIMU TaK, YTOOBI OHU MOJICPIKUBATIN
OZIHOBPEMEHHBIE 0OPAIEHHsI CO CTOPOHbBI KIMEHTOB, BMECTO TOTO YTOOBI 3aCTaBJIATh
CaMUX KJIMEHTOB 3aHUMAThCSI YIIPABJICHUEM COCTOSTHUEM OOIIETO OCTYIIA.

! http://www.alphaworks.ibm.com/tech /contest
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B xozne mporpamMmupoBanust Hen3besKHO BO3HUKHYT MpobsieMbl. Te U3 HUX, KOTOPbIE
He TIPOSIBJISIOTCS Ha caMOU paHHeH CTajiuy, 4aCcTO CHUCHIBAIOTCS Ha CJAYYalHOCTH.
ITHU TaK Has3bIBaEMble «HECHCTEMATHYECKHE» ONMOKK YacTO BCTPEUYAIOTCS TOJBKO
IIPY BBICOKOW HArpysKe MU BOOOIIE B ciydaiinble (Ha IePBbIi B3IJIsL]) MOMEHTHL.
CJiez1oBaTeIbHO, BbI JIOJIKHBI TI03a00TUTHCS O TOM, 4TOOBI Balll MHOTOTIOTOYHBIH KOJ[
MOT MHOTOKPATHO 3aITyCKaThCS B PA3HBIX KOHMUTYPAIMAX Ha MHOTUX MJIaTHOPMax.
TecTpyeMOCTb, €CTECTBEHHBIM 00Pa3oM IpoKcTeKaomas u3 Tpex sakonos TDD,
TO/IPA3yMeBAET OTIPEIETIEHHBIN YPOBEHb MOYILHOCTH, KOTOPast 00eCTIeuBaeT BO3-
MOZKHOCTH BBITIOJTHEHUSI KOJIa B O0JIee IIMUPOKOM IHATTa30HEe KOH(DUTY PATHil.

[ToTpatnB HEMHOTO BpeMeHU Ha NHCTPYMEHTOBKY KOJIa, Bbl 3HAUMTEIHHO ITOBBICUTE
MAHCHI 0OHAPYIKEHUST HEKOPPEKTHOTO Koa. VIHCTPYMEHTOBKA MOKET MTPOU3BOJIUTH-
€51 KaK BPYYHYIO, TaK M C IPUMEHEHUEM TeXHOoJIOrni apromaTusaiuu. Haunnaiite ¢
PaHHUX cTaguil paboThl Ha/l MPOAYKTOM. MHOTIOIIOTOYHBII KO J0JIKeH oTpaboTarh
B TEUEHME KaK MOJKHO GOJIBIIIETO BPEMEHH, TIPEJKIE YeM OH Oy/IeT BKIOUYEH B OKOHYA-
TeJIbHYIO BEPCUIO IIPOJYKTA.

Ecan B 6y11eTe CTPEMUTHCA K HUCTOTE CBOCTO KO/Ia, BEPOATHOCTb TOTO, YTO BaM
YAacCTCA IMPaBUJIbHO peain30BaTh €ro, 3HaYUTEJIbHO BO3PACTET.

JintepaTtypa
[Lea99]: Concurrent Programming in Java: Design Principles and Patterns, 2d. ed.,
Doug Lea, Prentice Hall, 1999.
[PPP]: Agile Software Development: Principles, Patterns, and Practices, Robert
C. Martin, Prentice Hall, 2002.
[PRAG]: The Pragmatic Programmer, Andrew Hunt, Dave Thomas, Addison-Wesley,
2000.



NMocnepoBaTtenbHOE
ouMmuleHue

Jleno o pasbope apeymenmos KomanoHou cmpoxu

TN
Pl
o

'lla,rlzwflzmwza,,:\

Sl
2=

2pLC0N
124 v(« 3 ,/

B aT0i1 rmaBe mpescTaBiieH BIIOJIHE pealbHBIHN ClleHapUil TOCJIe/I0BaTeIbHOTO OUUTIle-
HUS KO/Ia. MBI pacCMOTPUM MOJYJTh, KOTOPBIH BHEIITHE CMOTPEJICS BIIOJIHE TOCTONHO,
HO IJIOXO MacuITabupoBaJics. Bbl yBUaNTE, Kak IPOMCXO/IIIA IIEPepabOTKa 1 OUNCTKA
3TOTO MOYJIA.

MHOrUM U3 Hac BpeMsl OT BPEMEHH TIPUXOANTCS 3aHUMAThCs pa3bopoOM apryMeHTOB
KOMaHIHOH cTpOKuU. EcJiu 11071 pyKoil He OKaKeTCst yI0OHOTO MHCTPYMEHTA, MBI [IPOCTO
mepeGrupaeM IeMeHTB MACCUBA CTPOK, TTEPETAHHOTO (HYHKITHH main. 51 3Ham HemMamro
XOPOIINX UHCTPYMEHTOB M3 PA3HBIX UCTOYHIKOB, OJIHAKO HY OJIUH M3 HUX He eIl
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HUMEHHO TOTO, YTO MHE ObLIO HY:KHO. Pagymeercs, s peliu Harucatb cCOOCTBEHHYO
peanunsanunio — Ha30BeM ee Args.

Kmacce Args oueHb TIPOCT B MCITOJIb30BAaHNHU. BB KOHCTpyHpyeTe 9K3eMILISAp KJacca
Args ¢ BXOHBIMU apryMeHTaMu 1 (hOPMATHOMN CTPOKOIL, a 3aTeM 00OpalaerTech K HeMy
3a 3HAYEHUSIMH apryMeHToB. PaccMoTpruM pocToil mpuMep.

JNiuctmHr 14.1. Mpoctoe ncnonb3osaHue Args

public static void main(String[] args) {

try {
Args arg = new Args("1,p#,d*", args);
boolean logging = arg.getBoolean('1");
int port = arg.getInt('p'):
String directory = arg.getString('d"):
executeApplication(logging, port, directory);

} catch (ArgsException e) {
System.out.printf("Argument error: %s\n", e.errorMessage())

}
}

Bot 1 camu BuamTe, 94TO BCE IEUCTBUTENHHO TPOCTO. MBI co3/1aeM 9K3EeMIITISAP Kaacca
Args ¢ nByMms mapamerpami. [lepBerii mapameTp 3amaet popMaTHyIo CTpoKy: "1, p#, d*. "
ITa CTPOKA OMpe/IesieT TPU apryMeHTa KOMaHHON cTpoku. [lepBbrit apryment, -1,
OTHOCHUTCS K jjorndeckomy (OyJieBckoMy) Tuiry. BTOpoii apryMeHT, -p, OTHOCHUTCS
K IleJIOYUCIeHHOMY Tully. TpeTuil apryMenT, -d, sBJgeTcs CTPOKOBBIM. Bo BTOpoM
rmapaMeTpe KOHCTPYKTOPa Args COIepsKUTCSI MAaCCUB apTYMEHTOB KOMaHIHOU CTPOKH,
MOJIyYEHHBIN main.

Ecomm KoHCTpYKTOpP BO3Bpaliaer yrpasjienue 6e3 Bbijiaun UCKIoueHus ArgsException,
3HAYWT, Pazbop BXOJHON KOMaHAHOW CTPOKH IIPOIIE] YCIIEIIHO, 1 9K3EMILISIP Args
roToB K IpueMy 3ampocoB. Metozbt getBoolean, getInteger, getString u T. 4. ncnoJb-
3YTOTCS JIJIST TTOTYYeHUsT 3HAUeHWH apryMeHTOB 110 TMeHaM.

[Tpu BosuukHOBeHUHN TPo6IEM (B (hOPMATHOI CTPOKE WM B CAMUX apTyMeHTaX KO-
MaH/IHOH CTPOKM ) MHUITUUPYeETCs UCKIoueHune Argsexception. [l mosydenus TekeTo-
BOT'O OIMCAHWS TIPOOJIEMBI CJIE/LYET BBI3BATh METOJL errorMessage 0ObeKTa HCKIIOUEHNUSI.

Peanusauums Args

Peanuzanus knacca Args npuBejiena B auctunre 14.2. Tloxkanyiicra, ouenb BHUMA-
TeJIbHO TTPoYHnTalTe ee. S ocHOBaTeIbHO MTOTPYANIICS HAJl CTUJIEM U CTPYKTYPOI KO/ia
U HAJICIOCh, UTO BBl COUTETE €TO JIOCTOMHBIM 06PA3IOM TSt TIO/IPasKAHUS.

JNinctuur 14.2. Args.java
package com.objectmentor.utilities.args;

import static com.objectmentor.utilities.args.Argskxception.ErrorCode.*;
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import java.util.*;

public class Args {
private Map<Character, ArgumentMarshaler> marshalers:
private Set<Character> argsFound;
private ListIterator<String> currentArgument;

public Args(String schema, String[] args) throws ArgsException {
marshalers = new HashMap<Character, ArgumentMarshaler>();
argsFound = new HashSet<Character>();
parseSchema(schema) ;
parseArgumentStrings(Arrays.aslList(args));

}

private void parseSchema(String schema) throws ArgsException {
for (String element : schema.split(","))
if (element.length() > 0)
parseSchemaETement(element.trim())

}

private void parseSchemaElement(String element) throws ArgsException {
char elementId = element.charAt(0);
String elementTail = element.substring(l)
validateSchemaElementId(elementld);
if (elementTail.length() == 0)
marshalers.put(elementld, new BooleanArgumentMarshaler())
else if (elementTail.equals("*"))
marshalers.put(elementld, new StringArgumentMarshaler());
else if (elementTail.equals("#"))
marshalers.put(elementld, new IntegerArgumentMarshaler())
else if (elementTail.equals("##"))
marshalers.put(elementld, new DoubleArgumentMarshaler());
else if (elementTail.equals("[*]1"))
marshalers.put(elementld, new StringArrayArgumentMarshaler()):
else
throw new ArgskException(INVALID ARGUMENT_FORMAT. elementld. elementTail):
}
private void validateSchemaElementId(char elementld) throws ArgsException {
if (!Character.isLetter(elementId))
throw new ArgskException(INVALID ARGUMENT NAME, elementId, null)
}

private void parseArgumentStrings(List<String> argsList) throws Argstxception
{
for (currentArgument = argsList.listIterator(); currentArgument.hasNext():)
{
String argString = currentArgument.next();
if (argString.startsWith("-")) {
parseArgumentCharacters(argString.substring(1));
} else {

currentArgument .previous();
npodoicenue
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JinctuHr 14.2 (npogosmkeHune)
break;

}
}
}

private void parseArgumentCharacters(String argChars) throws ArgsException {
for (int i = 0; i < argChars.length(); i++)
parseArgumentCharacter(argChars.charAt(i));
}

private void parseArgumentCharacter(char argChar) throws ArgsException {
ArgumentMarshaler m = marshalers.get(argChar)
if (m==null) {
throw new ArgsException(UNEXPECTED ARGUMENT, argChar, null);
} else {
argsFound.add(argChar)
try {
m.set(currentArgument) :
} catch (ArgsException e) {
e.setErrorArgumentId(argChar):
throw e;
}
}
}

public boolean has(char arg) {
return argsFound.contains(arg):

}

public int nextArgument() {
return currentArgument .nextIndex():

}

public boolean getBoolean(char arg) {
return BooleanArgumentMarshaler.getValue(marshalers.get(arg));

}

public String getString(char arg) {
return StringArgumentMarshaler.getValue(marshalers.get(arg)):

}

public int getInt(char arg) {
return IntegerArgumentMarshaler.getValue(marshalers.get(arg));

}

public double getDouble(char arg) {
return DoubleArgumentMarshaler.getValue(marshalers.get(arg)):

}

public String[] getStringArray(char arg) {
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return StringArrayArgumentMarshaler.getValue(marshalers.get(arg));

}
}

O6paTuTe BHUMAHHUE: KOl YNTAETCS CBEPXY BHU3, U BaM HE MPUXOIUTCS MOCTOSTHHO
Mepexo/inTh Ty/la-cio/la UJIN 3arJIsi/ibIBaTh Bliepei. EAMHCTBEHHOE MecTo, T/ie Bee JKe
HeOOXOMMO 3arJITHYTh BIIEpe, — 9TO olpeesaeHue ArgumentMarshaler, HO U aTO
OBLIO CleJaHO HAMEPEHHO. BHUMATEIbHO IIPOYUTAB 9TOT KOZ, BbI II0IMETE, 4TO COGOM
npezictaBisieT nHTEPdeiic ArgumentMarshaler u 4To feJIAI0T TPOU3BOHBIE KITACCHI.
[Ipumeps! TakuX KIaccoB IpUBe/ieHbl B inctuaTax 14.3—14.6.

Jinctunr 14.3. ArgumentMarshaler.java
pubTic interface ArgumentMarshaler {
void set(Iterator<String> currentArgument) throws Argstxception;

}

Jinctunr 14.4. BooleanArgumentMarshaler.java

public class BooleanArgumentMarshaler implements ArgumentMarshaler {
private boolean booleanValue = false;

public void set(Iterator<String> currentArgument) throws ArgsException {
booleanValue = true;

}

public static boolean getValue(ArgumentMarshaler am) {
if (am != null && am instanceof BooleanArgumentMarshaler)
return ((BooleanArgumentMarshaler) am).booleanValue;
else
return false;
}

}

Jinctuur 14.5. StringArgumentMarshaler.java
import static com.objectmentor.utilities.args.ArgsException.ErrorCode.*;

public class StringArgumentMarshaler implements ArgumentMarshaler {
private String stringValue = "";

public void set(Iterator<String> currentArgument) throws ArgsException {
try {
stringValue = currentArgument.next():
} catch (NoSuchElementException e) {
throw new ArgsException(MISSING_STRING):
1
}

public static String getValue(ArgumentMarshaler am) {
if (am != null && am instanceof StringArgumentMarshaler)
npodoicenue
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Jinctuur 14.5. (npogomxeHue)
return ((StringArgumentMarshaler) am).stringValue:

else
return

nu,

JinctmHr 14.6. IntegerArgumentMarshaler.java
import static com.objectmentor.utilities.args.ArgskException.ErrorCode.*;

public class IntegerArgumentMarshaler implements ArgumentMarshaler {
private int intValue = 0;

public void set(Iterator<String> currentArgument) throws ArgsException {
String parameter = null;
try {
parameter = currentArgument.next();
intValue = Integer.parselnt(parameter);
} catch (NoSuchETlementException e) {
throw new Argskxception(MISSING INTEGER);
} catch (NumberFormatException e) {
throw new ArgsException(INVALID INTEGER, parameter);
1
1

public static int getValue(ArgumentMarshaler am) {
if (am != null && am instanceof IntegerArgumentMarshaler)
return ((IntegerArgumentMarshaler) am).intValue:
else
return 0;
1

}

Jlpyrue Kjaaccsl, IPOM3BOHbIE OT ArgumentMarshaler, CTPoOsITCS MO TOMY e IabJIoHYy,
YTO U KJIACChI JiJist MaccuBoB double u String. 371ech OHU He IIPUBOATCS /LIS 9KOHOMUU
Mmecra. OcTaBIsio UX BaM JIJIsl CAMOCTOATENbHON pabOTBL.

Bo3MO3KHO, BbI 3aMETUJIM €llle OJHO 0OCTOATENBCTBO: I/le OIPEAESIOTCS KOHCTAHThI
JUi KoztoB obok? Ouu HaxoxgTes B Kiaacce ArgsException (sucrtunr 14.7).

JNinctnHr 14.7. ArgsException.java
import static com.objectmentor.utilities.args.ArgsException.ErrorCode.*;
public class ArgsException extends Exception {

private char errorArgumentld = "\0";

private String errorParameter = null;

private ErrorCode errorCode = OK;

public Argskxception() {}

public ArgsException(String message) {super(message);}
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public ArgsException(ErrorCode errorCode) {
this.errorCode = errorCode;

}

public ArgskException(ErrorCode errorCode, String errorParameter) {
this.errorCode = errorCode;
this.errorParameter = errorParameter;

}

public Argskxception(ErrorCode errorCode,
char errorArgumentId, String errorParameter) {
this.errorCode = errorCode;
this.errorParameter = errorParameter;
this.errorArgumentId = errorArgumentId;

}

public char getErrorArgumentId() {
return errorArgumentId;

}

public void setErrorArgumentld(char errorArgumentld) {
this.errorArgumentld = errorArgumentId;

}

public String getErrorParameter() {
return errorParameter:

}

public void setErrorParameter(String errorParameter) {
this.errorParameter = errorParameter;

}

public ErrorCode getErrorCode() {
return errorCode:

}

public void setErrorCode(ErrorCode errorCode) {
this.errorCode = errorCode:

}

public String errorMessage() {
switch (errorCode) {
case OK:
return "TILT: Should not get here.":
case UNEXPECTED ARGUMENT:
return String.format("Argument -%c unexpected.", errorArgumentld);
case MISSING STRING:
return String.format("Could not find string parameter for -%c.",
errorArgumentId);
case INVALID INTEGER:

return String.format("Argument -%c expects an integer but was '%s'.",

errorArgumentId, errorParameter):

npodoicenue
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case MISSING INTEGER:
return String.format("Could not find integer parameter for -%c.",
errorArgumentId);
case INVALID DOUBLE:
return String.format("Argument -%c expects a double but was '%s'.",
errorArgumentId, errorParameter):
case MISSING DOUBLE:
return String.format("Could not find double parameter for -%c.",
errorArgumentId);
case INVALID ARGUMENT NAME:
return String.format("'%c" is not a valid argument name.",
errorArgumentId);
case INVALID ARGUMENT FORMAT:
return String.format("'%s" is not a valid argument format.",
errorParameter):

}

return ""

}

public enum ErrorCode {
0K, INVALID_ARGUMENT FORMAT, UNEXPECTED ARGUMENT, INVALID_ ARGUMENT NAME,
MISSING_STRING,
MISSING INTEGER, INVALID INTEGER,
MISSING DOUBLE, INVALID DOUBLE}

}

YuBuTeIbHO, KaK0ii 06beM Kojia MOHAI0GKIICS ISl BOIUIOIIEHUS BCEX MOAPOOHOCTEl
3Toii ipocToii kouueniuu. OiHa U3 TPUYMH 3aKJII0UAETCSI B TOM, UTO MbI UCIIOJIb3yeM
BECbMa «MHOTOCJIOBHBIIT» sI3bIK. [I0OCKOJIbKY Java OTHOCHTCSI K YHCILY SI3BIKOB CO CTa-
TUYECKOI THIIM3aIKMEN, IJIs YAO0BIeTBOPEH s TPeOOBAHMII CUCTEMbBI TUIIOB B HEM KC-
MOTB3yeTCsT HeMambiil 00heM koma. Ha Takux si3bikax, kak Ruby, Python mim Smalltalk,
IIPOrpaMMa TIOJIyYUTCsI TOPaszio Kopoye'.

[Toxanyiicra, mepeunTaiite Koz eie pas. O6parure ocoboe BHUMaHKUe Ha BHIOOD
MMeH, pa3Mepbl (GYHKINH 1 (hopMaTUpPOBaHIe Koja. BO3MOKHO, OIIBITHBIE TIPOTPaM-
MUCTBI HAH/YT OT/IEJbHBIE HEJOUEThI B CTUJIE U CTPYKTYpe Kozxa. Ho s Hazeiocs,
UTO B IIEJIOM BBI COTJIACUTECD C TEM, YTO KOJI XOPOIIIO HATTHCAH, & €70 CTPYKTYPa 4hCTa
U JIOTHYHA.

CkakeM, MocJie YTEHUS KO/l BaM JIOJI’KHO ObITh OYEBU/HO, KaK 00aBUTH MOJIEPIK-
Ky HOBOTO THUIIA apTYMEHTOB (HAIIpUMep, AT WM KOMIJIEKCHBIX YMCeJT), U 3TO TI0-
TpeGyeT OTHOCUTEIBHO HEeGOMBINNX YCUIUH ¢ Balieil cTopousl. [[yist aT0ro pocTa-
TOYHO CO3/IaTh HOBBIH KJIAacC, TPOU3BOAHBIN OT ArgumentMarshaler, HOBYIO (hyHKIIHIO
getXXX m BKJIIOYUTDH HOBOE ycJjioBHe case B (pyHKIMIO parseSchemaElement. BeposTho,
TaKk;Ke norpedyercs HoBoe 3Hadenue ArgsException. ErrorCode 1 HOBOe coobienue 06
ormmbKe.

! HezasHo st iepermcast atot Moy ib Ha Ruby. Ko sannmaer B 7 pa3 MeHblIite Mecta i umeet Goree
KayeCTBEHHYIO CTPYKTYPY.
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Kak s1 310 cgenan?

ITo3BouibTe Bac yCIIOKOUTD: £ He Hallkcall 9Ty [IporpaMMy OT Hayajla Jio KOHIla B ee Te-
Kyl1eM Buzie. bosee Toro, 51 He 05k1/1a10, YTO BBl CMOSKETE [TUCATh YUCTbIE U 2JIeTaHTHbIE
MPOTPaMMBbI 32 OJIUH MPOXO/. Ecjn Mbl 4eMy-TO U HAYYNJINCDH 32 MTOCJeHIO0 Tapy
MECSTUIETUH, TaK 9TO TOMY, YTO TTPOTPAMMUPOBAHIE OJIIKE K PEMECITY, YeM K HAYKE.
Yro6bl HATUCATD YUCTBIE KOJI, MBI CHAYAJIA TTUIIIEM IPSI3HBIN KOJI, & 3aT€M OYHIIaeM €ro.

Bpsin v Bac 910 yauBUT. Mbl yCBOUIN 3Ty UCTUHY ellle B HAa4aJIbHOM 11IKOJIe, KOT/Ia
YUUTEIST 3aCTaBIsIN HAC (0OBIYHO OE3YCIIENIHO) MHCaTh TIaHbl counHennii. [Ipes-
MOJIATAJIOCD, YTO MBI JIOJIKHBI CHAYaJIa HAITMCATh IEPBBIN BADUAHT TIJIaHa, 3aTeM BTO-
POIi, TIOTOM ellle HeCKOJIbKO BEPCHIA, [T0Ka He MPUJIEM K OKOHYaTeIbHOM Bepcuu. OHu
MBITATUCH OOBICHUTH HAM, YTO YETKOE U SICHOE COUNHEHWE MOSABIISIETCST B PE3YJIBTaTe
[I0CJICZI0BATEIbHOTO yCOBEPLUIEHCTBOBAHUA.

MHOFHE HaYMHAIOIME ITPOTPaAaMMHUCTBI (BHPO‘IGM, KaK 1 6OJIBH_H/IHCTBO HTKOJIbHUKOB,
NMNIYHIAX COYMHEHMS ) HE CIUIIKOM YCEPAHO CJAEAYIOT 3ToMy coBeTy. OHM cunTaIoT,
YTO UX [JIaBHAs 11e/Ib — 3aCTaBUTD IIporpaMmy paborars. Korma nporpamma «3apabo-
TaeT», OHK MEPEXOIAT K CJIeAyIolel 3a1ade, OCTaB/sAs «padoTaIONLyI0» IIPOrPaMMy
B TOM COCTOSIHUH, B KOTOPOM OHa «3apaborasas. OIbITHbIE TPOTPAMMUCTBI 3HAIOT,
4TO ¢ NPO(ECCUOHATBLHOM TOUKN 3PEHMS TAKOI MOAXOM PAaBHOCUIIEH CaMOyOUICTRBY.

Args: YepHOBUK

B ymictunre 14.8 npusenena 6ojiee panHss Bepcus Kiaacca Args. OHa «paboTaers.
W nipy 5TOM BBITJISIIAT KpaliHe HePSIIIINBO.

JNnctmHr 14.8. Args.java (nepsasi Bepcus)

import java.text.ParseException;
import java.util.*;

public class Args {
private String schema;
private String[] args;
private boolean valid = true;
private Set<Character> unexpectedArguments = new TreeSet<Character>();
private Map<Character, Boolean> booleanArgs =
new HashMap<Character, Boolean>();
private Map<Character, String> stringArgs = new HashMap<Character, String>();:
private Map<Character, Integer> intArgs = new HashMap<Character, Integer>();
private Set<Character> argsFound = new HashSet<Character>():
private int currentArgument;
private char errorArgumentld = "\0";
private String errorParameter = "TILT";
private ErrorCode errorCode = ErrorCode.0OK;

private enum ErrorCode {
0K, MISSING_STRING, MISSING INTEGER, INVALID INTEGER, UNEXPECTED ARGUMENT}

npodoicenue
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public Args(String schema, String[] args) throws ParseException {
this.schema = schema;
this.args = args;
valid = parse();

}

private boolean parse() throws ParseException {

if (schema.length() == 0 && args.length == 0)
return true;

parseSchema() ;

try {
parseArguments()

} catch (ArgsException e) {

1

return valid;

}

private boolean parseSchema() throws ParseException {
for (String element : schema.split(",")) {
if (element.length() > 0) {
String trimmedElement = element.trim();
parseSchemaklement (trimmedETement):

}
}

return true;

}

private void parseSchemaElement(String element) throws ParseException {

char elementId = element.charAt(0);

String elementTail = element.substring(1);

validateSchemaElementId(elementld);

if (isBooleanSchemaElement (elementTail))
parseBooleanSchemaETement (elementld);

else if (isStringSchemaElement(elementTail))
parseStringSchemaElement (elementId);

else if (isIntegerSchemaElement(elementTail)) {
parselntegerSchemaklement (elementld);

} else {
throw new ParsekException(

String. format("Argument: %c has invalid format: %s.",
elementld, elementTail), 0);

}
}

private void validateSchemaElementId(char elementld) throws ParseException {
if (!Character.isLetter(elementld)) {
throw new ParseException(
"Bad character:" + elementId + "in Args format: " + schema, 0);:



Args: YepHOBWK 235

private void parseBooleanSchemaElement(char elementld) {
booleanArgs.put(elementld, false);

}

private void parselntegerSchemaElement(char elementld)
intArgs.put(elementld, 0);
}

private void parseStringSchemaElement(char elementld) {
stringArgs.put(elementId, "");

}

private boolean isStringSchemaElement(String elementTail) {
return elementTail.equals("*");

}

private boolean isBooleanSchemaElement(String elementTail) {
return elementTail.length() == 0;

}

private boolean isIntegerSchemaElement(String elementTail) {
return elementTail.equals("#");

}

private boolean parseArguments() throws ArgsException {
for (currentArgument = 0: currentArgument < args.length: currentArgument++)

{
String arg = args[currentArgument];
parseArgument(arg);
1
return true;
}

private void parseArgument(String arg) throws ArgsException {
if (arg.startsWith("-"))
parseElements(arg):
}

private void parseElements(String arg) throws ArgsException {
for (int i = 1; i < arg.length(); i++)
parseElement(arg.charAt(i));
}

private void parseElement(char argChar) throws ArgsException {
if (setArgument(argChar))
argsFound.add(argChar)
else {
unexpectedArguments.add(argChar);
errorCode = ErrorCode.UNEXPECTED ARGUMENT;
valid = false:

}

npodoicenue
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private boolean setArgument(char argChar) throws ArgsException {
if (isBooleanArg(argChar))
setBooleanArg(argChar, true):
else if (isStringArg(argChar))
setStringArg(argChar) ;
else if (isIntArg(argChar))
setIntArg(argChar);
else
return false:

return true;

}

private boolean isIntArg(char argChar) {return intArgs.containsKey(argChar);}

private void setIntArg(char argChar) throws ArgsException {
currentArgument++;
String parameter = null;
try {
parameter = args[currentArgument];
intArgs.put(argChar, new Integer(parameter)):
} catch (ArrayIndexOutOfBoundsException e) {
valid = false;
errorArgumentId = argChar;
errorCode = ErrorCode.MISSING_INTEGER;
throw new ArgsException();
catch (NumberFormatException e) {
valid = false;
errorArgumentId = argChar:
errorParameter = parameter;
errorCode = ErrorCode. INVALID INTEGER;
throw new ArgsException();

}
}

private void setStringArg(char argChar) throws ArgskException {
currentArgument++;
try {
stringArgs.put(argChar, args[currentArgument]);
} catch (ArrayIndexQutOfBoundsException e) {
valid = false:
errorArgumentld = argChar:
errorCode = ErrorCode .MISSING_STRING;
throw new Argskxception();
1
}

private boolean isStringArg(char argChar) {
return stringArgs.containsKey(argChar)

}

—
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private void setBooleanArg(char argChar, boolean value) {
booleanArgs.put(argChar, value);

}

private boolean isBooleanArg(char argChar) {
return booleanArgs.containsKey(argChar);

}

public int cardinality() {
return argsFound.size():

}

public String usage() {
if (schema.length() > 0)
return "-[" + schema + "]":
else
return ""
}

public String errorMessage() throws Exception {
switch (errorCode) {
case OK:
throw new Exception("TILT: Should not get here.");
case UNEXPECTED ARGUMENT:
return unexpectedArgumentMessage();
case MISSING STRING:

return String.format("Could not find string parameter for -%c.",

errorArgumentId);
case INVALID INTEGER:

return String.format("Argument -%c expects an integer but was '%s'.",

errorArgumentId, errorParameter):

case MISSING_INTEGER:

return String.format("Could not find integer parameter for -%c.",

errorArgumentId);
}

return

}

private String unexpectedArgumentMessage() {
StringBuffer message = new StringBuffer("Argument(s) -")
for (char ¢ : unexpectedArguments) {
message.append(c);

message.append(" unexpected."):
return message.toString();

}

private boolean falseIfNull(Boolean b) {
return b != null && b;

}

npodoicenue
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private int zeroIfNull(Integer i) {
return i = null ? 0 : i;

}

private String blankIfNull(String s) {
return s == null ? "" . s

}

public String getString(char arg) {
return blankIfNull(stringArgs.get(arg));

}

public int getInt(char arg) {
return zerolfNull(intArgs.get(arg));

}

public boolean getBoolean(char arg) {
return falselfNull(booleanArgs.get(arg));

}

public boolean has(char arg) {
return argsFound.contains(arg):

}

public boolean isValid() {
return valid;

}

private class ArgsException extends Exception {

}
}

Hageroch, mpu Buzie 9Toii TIbIOBI KOZA BaM 3aX0TeJI0Ch CKazaTh: « Kak xopolo, 4to ona
He ocTasach B TakoM Bujie!» Eciii BbI IOUYBCTBOBAIN HEUTO TOA00HOE, BCIIOMHUTE,
YTO JPYTHUeE JIOJU YYyBCTBYIOT TO K€ caMOe IIPU BUJie Balllero Koja, OCTaBIIErocd Ha
CTAINU «<YEPHOBUKA».

Boobtite TOBOPSI, «9€PHOBUKY — CAMOE MSTKOE, YTO MOKHO CKa3aTh 06 aToM Kozte. Ove-
BU/THO, YTO Tepejl HaMU HesaBepienHast pabota. OT O[HOTO KOJIMYECTBA EPEMEHHBIX
9K3eMILIIPOB MOKHO TIPUNTH B Y3Kac. 3aralouHblie CTPOKU Bpojie "TILT”, KOHTeiTHepbI
HashSet u TreeSet, KOHCTPYKIMHU try-catch-catch TONBKO YBEJIMYMBAIOT MACIITAObI
3TOTO OECTIOPSIIOYHOTO MECHBA.

$1 BoBce He coOmpaicst ucath OeCIOPSIIOUHOE MECHBO. B caMoM JieJie, st iocTapasicst
COXpaHUTh GoJIee UK MeHee PasyMHYI0 OpraHu3aiuio koja. O6 9TOM CBUAETEIBCTBYET
X0Tst 6b1 BBIOOP MMeH (DYHKIIUHI U IEPEMEHHBIX, & TAKIKE HAJMUIE Y TIPOrPAMMBbI [IPH-
MUTHBHOH cTPYKTYpbl. HO cOBepIIEHHO OUEBUIHO, YTO MPOOJIEMBI BB M3-TIO]
MOEro KOHTPOJIS.
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Hepasbeprixa HakarimBamach mocTernento. Panmie Bepcuu BBITIISIIEAN BOBCE He Tak
orBpatuTesbHo. 1 mpuMepa B uctunre 14.9 npuBesieHa HauyaabHas BEPCHS, MO/~
JIeP/KUBAIOIIAST TOJBKO JIOTHYECKUE aPTYMEHTBHI.

Jinctuur 14.9. Args.java (Tonbko Boolean)
package com.objectmentor.utilities.getopts;

import java.util.*;

public class Args {
private String schema;
private String[] args;
private boolean valid;
private Set<Character> unexpectedArguments = new TreeSet<Character>();
private Map<Character, Boolean> booleanArgs =
new HashMap<Character, Boolean>();
private int numberOfArguments = 0;

public Args(String schema, String[] args) {
this.schema = schema;
this.args = args:
valid = parse();

}

public boolean isValid() {
return valid;

}

private boolean parse() {
if (schema.length() == 0 && args.length == 0)
return true;
parseSchema() ;
parseArguments();
return unexpectedArguments.size() == 0;

}

private boolean parseSchema() {
for (String element : schema.split(",")) {
parseSchemak lement(element) ;
}

return true;

}

private void parseSchemaElement(String element) {
if (element.length() == 1) {
parseBooleanSchemaElement (eTement):
1
}

npodoicenue
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JinctuHr 14.9 (npogosmkeHune)

private void parseBooleanSchemaElement(String element)
char ¢ = element.charAt(0);
if (Character.isLetter(c)) {
booleanArgs.put(c, false);
1
1

private boolean parseArguments() {
for (String arg : args)
parseArgument(arg) ;
return true;

}

private void parseArgument(String arg) {
if (arg.startsWith("-"))
parseklements(arg);
1

private void parseElements(String arg) {
for (int 1 = 1; i <arg.length(); i++)
parseElement(arg.charAt(i));
1

private void parseElement(char argChar) {
if (isBoolean(argChar)) {
numberOfArguments++:;
setBooleanArg(argChar, true);
} else
unexpectedArguments.add(argChar);
}

private void setBooleanArg(char argChar, boolean value) {
booleanArgs.put(argChar, value);

}

private boolean isBoolean(char argChar) {
return booleanArgs.containsKey(argChar)

}

public int cardinality() {
return numberOfArguments:;

}

public String usage() {
if (schema.length() > 0)
return "-["+schema+"]1";
else
return

nu,
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public String errorMessage() {
if (unexpectedArguments.size() > 0) {
return unexpectedArgumentMessage();
} else
return ""
}

private String unexpectedArgumentMessage() {
StringBuffer message = new StringBuffer("Argument(s) -"):
for (char ¢ : unexpectedArguments) {
message.append(c) ;

"

message.append(" unexpected.");

return message.toString():

}

public boolean getBoolean(char arg) {
return booleanArgs.get(arg);
}
}

B arom Koze MOJKHO HAUTH MHOKECTBO HEIOCTATKOB, OMHAKO B I[EJIOM OH HE TaK YK
wiox. Ko koMIakTeH u pocT, B HeM JIETKO pasoOpaThest. TeM He MeHee B 9TOM KoJie
JIETKO MPOCJIEKUBAIOTCS 3a4aTKU Oy IyIero OecropsiouHoro mecusa. HeTpyHo 1o-

HATH, KaK U3 HET'O BBIPOCJIA BCA TTOCJIEYIOTIast Hepa36eplxlxa.

O6parure BHUMaHUE: B TIOCIEAyONeil Hepazbepuxe J06ABUINCH BCETO BA HOBBIX
THIIA apTYMEHTOB, String u integer. JIoGaBjieH1e BCETO ABYX TUIIOB apTYMEHTOB MEJIO
OrpOMHbIE OTPULIATEIbHbIE [TOCJAeICTBUA [ Koja. Bosee nim Menee noHATHBIN KO/
[IPEBPATHIICS B 3allyTAHHBIN KJIYOOK, HABEPHSIKA KUIIAIIUNA MHOKECTBOM OITHOOK

1 HEJOYETOB.

I[Ba HOBBIX THIIa apr'YMEHTOB 1106313]151]11/1(:1) IIocje10BaTe/JIbHO. CHavana s lIO68.BI/I]I

MO/IEPIKKY String, YTO MPUBETIO K CJAEAYIONIEMY PE3YJIbTaTy.

Jinctuur 14.10. Args.java (Boolean u String)
package com.objectmentor.utilities.getopts;

import java.text.ParsekException;
import java.util.*;

public class Args {
private String schema;
private String[] args:
private boolean valid = true;

private Set<Character> unexpectedArguments = new TreeSet<Character>();

private Map<Character, Boolean> booleanArgs =
new HashMap<Character, Boolean>();
private Map<Character, String> stringArgs =

npodoicenue
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Jinctuur 14.10 (npogoskeHune)

new HashMap<Character, String>();
private Set<Character> argsFound = new HashSet<Character>();
private int currentArgument;
private char errorArgument = '\0";

enum ErrorCode {
0K, MISSING_STRING}

private ErrorCode errorCode = ErrorCode.0K;

public Args(String schema, String[] args) throws ParseException {
this.schema = schema;
this.args = args;
valid = parse();

}

private boolean parse() throws ParseException {
if (schema.length() == 0 && args.length == 0)
return true;
parseSchema() ;
parseArguments();
return valid;

}

private boolean parseSchema() throws ParseException {
for (String element : schema.split(", ")) {
if (element.length() > 0) {
String trimmedElement = element.trim();

parseSchemaklement (trimmedETement):

}
}

return true;

}

private void parseSchemaElement(String element) throws ParseException {
char elementId = element.charAt(0);
String elementTail = element.substring(1);
validateSchemaElementId(elementId);
if (isBooleanSchemaElement (elementTail))
parseBooleanSchemaETement (elementld);
else if (isStringSchemaElement(elementTail))
parseStringSchemaElement (elementId);
1

private void validateSchemaElementId(char elementld) throws ParseException {
if (!Character.isLetter(elementld)) {
throw new ParseException(
"Bad character:" + elementId + "in Args format: " + schema, 0):
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private void parseStringSchemaElement(char elementId) {
stringArgs.put(elementId, "");

}

private boolean isStringSchemaElement(String elementTail) {
return elementTail.equals("*");

}

private boolean isBooleanSchemaElement(String elementTail) {
return elementTail.length() == 0;

}

private void parseBooleanSchemaElement(char elementld) {
booleanArgs.put(elementld, false);

}

private boolean parseArguments() {
for (currentArgument = 0; currentArgument < args.length; currentArgument++)

{
String arg = args[currentArgument];
parseArgument(arg) ;
1
return true;
}

private void parseArgument(String arg) {
if (arg.startsWith("-"))
parseElements(arg);
}

private void parseElements(String arg) {
for (int 1 = 1; i < arg.length(); i++)
parseElement(arg.charAt(i));
}

private void parseElement(char argChar) {
if (setArgument(argChar))
argsFound.add(argChar)
else {
unexpectedArguments.add(argChar);
valid = false;

}
}

private boolean setArgument(char argChar) {
boolean set = true;
if (isBoolean(argChar))
setBooleanArg(argChar, true):
else if (isString(argChar))
setStringArg(argChar, ""):
else

npodoicenue
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Jinctuur 14.10 (npogoskeHune)

set = false;
return set;

}

private void setStringArg(char argChar, String s) {
currentArgument++;
try {
stringArgs.put(argChar, args[currentArgument]);
} catch (ArrayIndexOutOfBoundsException e) {
valid = false:
errorArgument = argChar:
errorCode = ErrorCode.MISSING_STRING;
1
!

private boolean isString(char argChar) {
return stringArgs.containsKey(argChar)

}

private void setBooleanArg(char argChar, boolean value) {
booleanArgs.put(argChar, value);

}

private boolean isBoolean(char argChar) {
return booleanArgs.containsKey(argChar)

}

public int cardinality() {
return argsFound.size();

}

public String usage() {
if (schema.length() > 0)
return "-[" + schema + "]":
else
return ""
}

public String errorMessage() throws Exception {
if (unexpectedArguments.size() > 0) {
return unexpectedArgumentMessage();
} else
switch (errorCode) {
case MISSING STRING:
return String.format("Could not find string parameter for -%c.",
errorArgument) ;
case OK:
throw new Exception("TILT: Should not get here.");
}

return

}
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private String unexpectedArgumentMessage() {
StringBuffer message = new StringBuffer("Argument(s) -"):
for (char c : unexpectedArguments) {
message.append(c);

"

message.append(" unexpected.");
return message.toString():

}

public boolean getBoolean(char arg) {
return falselfNull(booleanArgs.get(arg)):

}

private boolean falseIfNull(Boolean b) {
return b == null ? false : b;

}

public String getString(char arg) {
return blankIfNull(stringArgs.get(arg));

}

private String blankIfNull(String s) {
return s == null ? "" : s;

}

public boolean has(char arg) {
return argsFound.contains(arg):

}

public boolean isValid() {
return valid;

}
}

CuTyarust SIBHO BBIXOAUT U3-TI0]T KOHTpoJis. KoJl Bee ere He yskaceH, HO TyTaHWIa
OYEBH/THO PacTeT. ITO yiKe KIYOOK, XOTS U He OECTIOPSIIOYHOE MECUBO. A 4TOOBI MeCH-
BO 3a6POJINIIO U CTATIO TTOTHUMATBCS, XBATHIIO TIPOCTOTO TOOABIEHS TIETOUNCTEHHDBIX
apryMeHTOB.

Ha 3TOM 1 OCTaHOBMJICA

Mie npezcrosiio 106aBUTh elile JBa THUIIa apIyMEHTOB. BbLIO COBEpIIeHHO 0YeBH/IHO,
YTO ¢ HUMH BCE CTAaHET HAMHOTO XysKe. Ecsin GBI s ¢ yrmopceTBOoM GyJibo3epa morest
BIIEPEJ], CKOPEE BCEr0, MHE YAAI0Ch ObI 3aCTaBUTh IIPOrpaMMy paboTaTh, HO pasodpaTh-
Cs1 B TIOJTYYHBIIEMCST KOJIE HE YIAI0Ch ObI ysKe HUKOMY. ECJu 51 X0Tes1, 4TOObI ¢ MOMM
KOJIOM MOKHO OBLJIO paboTaTh, cliacaTh IOJIOKEHNE HYKHO ObLIO MMEHHO ceifuac.

Wrak, st ipekpariii 106aBJIsITh B IIPOrPaMMYy HOBbIE BO3MOKHOCTHU ¥ B3SIJICS 3a TIepe-
pa60TI<y. ITocae gobasaennsa THIOB String 1 integer & 3HAJ, YTO JUIS KQKIOTO THTIA ap-
TYMEHTOB HOBBIH KO/ JIOJIKEH 06ABJIATHCA B TpeX OCHOBHBIX MecTaX. Bo-11epBbIX, /1715t
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Ka’K/I0TO THUIIA apPTYMEHTOB HEOOXOAUMO ObLIO 06eCIednTh pasdbop COOTBETCTBYIONIENO
ssieMeHTa (hOPMATHOM CTPOKHU, YTOOBI BBIOPATh 0OGBEKT HashMap /uist aToro Tuma. 3ateM
apryMeHT COOTBETCTBYIOIIETO THIIA HEOOXOAMMO ObLIO Pa3oOpaTh B KOMAHIHON CTPOKE
1 1ipeobpasoBarh K UCTUHHOMY THILy. HakoHel, /st KaskK[Ioro TUIia apryMeHTOB Tpe-
GoBasicst MeTOZ get XXX, BO3Bpallalomuil 3HaYeHue apryMeHTa ¢ €ro UCTUHHBIM TUIIOM.

MHOro pasHbIX TUIIOB, 00IaJAI0NIMX CXOHbIMU METOAAMM... HaBoAUT Ha MbICAU
o kiyacce. Tak ponunach KoHueniug ArgumentMarshaler.

O nocreneHHOM yCOBepLUeHCTBOBaHUM

OjuH 13 BEPHBIX CII0COGOB YOUTH IPOTPAMMY — BHOCUTD IJI0GAIbHBIE H3MEHEHIISI B €€
CTPYKTYPY € Liesblo yayuinenus. Hekoropsle IporpaMMbl yoke HUKOT/A He IIPUXOJAT
B cebs1 MoCTIe TAKUX «YCOBEPIIEHCTBOBaHMIT». [IpobiemMa B TOM, 4TO KOJI OUeHb TPY/IHO
3aCTaBUTH PabOTATh TAK JKe, KaK OH PaboTal 10 «YCOBEPIITEHCTBOBAHIS .

YT06bl HTOTO HE MPOMBOIILIO, I BOCIIOIb30BAJICSA METOLOJOTHEN paspaboTKH Yepes
tectupoBanue (TDD). Onna u3 1eHTpasbHbIX JOKTPUH 3TOW METO0JOTUM TJIACUT,
4TO CHCTeMa JI0JKHA paboTaTh B JI0O0 MOMEHT B TIPOIECCE BHECECHMS M3MEHEHU.
WNuaue rosopst, mpu uctoabzosanuy TDD 3arperieHo BHOCHTE B CHCTEMY U3MEHEHMS,
Hapymaonue paboTococoOHOCTb 910ii cucTeMbl. C KaK/IbIM BHOCUMBIM U3MEHEHUEM
crcTeMa 0JKHA PaboTaTh Tak ke, Kak OHa paboTaia Tpesk/ie.

J1u1s1 3T0TO GBI HEOOXOIUM MTAKET ABTOMATU3UPOBAHHBIX TECTOB. 3aIyCKast UX B JII000i
MOMEHT BPEMEHH, s1 MOT Obl YOEAUTHCSI B TOM, UTO TIOBEJEHUE CUCTEMBI OCTAIOCH He-
nU3MeHHBIM. S yoke cozian makeT MOJYJIbHBIX U IPUEMOYHBIX TECTOB /LIS KJylacca Args,
noKa paboTast HaJl HaYabHOU Bepcrell (OHa JKe «OecopsiioTHoe MeCHBO» ). MoLyIb-
HbIE TeCThI ObLI HATMCAHbBI Ha_Java 1 HaXOAMJIKCh 1101 yripasiierneM J Unit. TIpremou-
Hble TecThl ObLIM 0hopMIIeHbI B BUje Buku-cTpanuil B FitNesse. SI Mor 3amycTutb aTu
TECTHI B JII0OG0I MOMEHT 110 CBOEMY YCMOTPEHUIO, M €CJIU OHU TPOXOIMIN — MOKHO
GBITIO HE COMHEBATHCS B TOM, YTO CHCTEMa PabOTacT UMEHHO TaK, Kak TOJO0KEHO.

W Toraa s 3aH:A5CS BHeCEHHEM MHOXKECTBA OUCHb MAJICHBKUX M3MeHeHni. Kaxnoe ns-
MeHEeHUe TTPO/IBUTAJIO CTPYKTYPY CUCTEMBI K KOHIenun ArgumentMarshaler, Ho rmoce
KaKJIOTO U3MEHEHUsI CUCTEMA TIPOJI0JIKAIA HOpMaibHo paboratsh. Ha nepsom stare
st ;oOaBUJI 3ar0TOBKY ArgumentMarshaller B korer mecusa (suctunr 14.11).

Jinctunr 14.11. Knacc ArgumentMarshaller, npucoeanHeHHbIN K Args.java

private class ArgumentMarshaler {
private boolean booleanValue = false:

public void setBoolean(boolean value) {
booleanValue = value;

}

pubTic boolean getBoolean() {return booleanValue;}

}

private class BooleanArgumentMarshaler extends ArgumentMarshaler {



Args: YepHOBWK 247

}

private class StringArgumentMarshaler extends ArgumentMarshaler {

}

private class IntegerArgumentMarshaler extends ArgumentMarshaler {

}
}

[MouaTHO, 4TO H0baBJEHNE Kacca HUYETo He HapymuT. [10aToMy 51 BHEC camoe
npocTeliliiee N3 BCeX BO3MOKHBIX U3MEHEHUT — M3MEHWUJT KOHTeliHep HashMap murs
JIOTMYECKHMX apryMEHTOB TaK, 4TOOBI IIPU KOHCTPYUPOBAHUHU HIEPeJaBajiCs TUII Argu-
mentMarshaler:
private Map<Character, ArgumentMarshaler> booleanArgs =

new HashMap<Character, ArgumentMarshaler>();

ITO HApy U0 PabOTY HECKOJIBKUX KOMAH]l, KOTOPBIE 51 GBICTPO MCIIPABIIL.

private void parseBooleanSchemaElement(char elementId) {
booleanArgs.put(elementld, new BooleanArgumentMarshaler()):

}

private void setBooleanArg(char argChar, boolean value) {
booleanArgs.get(argChar) .setBoolean(value);

}

public boolean getBoolean(char arg) {
return falseIfNull(booleanArgs.get(arg).getBoolean());

1

V3menennst BHOCATCST B T€X MECTaX, O KOTOPBIX 51 YIIOMUHAJ paHee: MeTO/IbI parse, set
u get g Tuna aprymenta. K coskasenuio, npu Bcell He3HAUUTEJIbHOCTU U3MEHEHU I
HEKOTOPbIE TECTHI CTAJIN 3aBepIIaThCs Heyaadell. BHMMaTesbHO TPUCMOTPEBITNCH
K getBoolean, Bbl yBUAMTE, 4TO €CJIM IIPU BBI30BE METO/a € 'y ' aprymeHTa y He cylule-
CTBYeT, BbI30B booleanArgs.get('y’) BepHer null, a (pyHKIUS BBIAACT UCKJIIOUEHUE
NullPointerException. Dyukius falselfNull sammuimana ot OI00HBIX CUTYyaIuii, HO
B pe3yJibTaTe BHECEHHBIX M3MEHEHUN OHa TepecTaia paboraTh.

CrpaTerust HOCTEIIEHHBIX U3MEHEHU T TpebGoBasa, UTOObI st HEME/[JIEHHO HAJIA/INI Pa-
60Ty MPOrpaMMBbl, IIPEKIE YeM BHOCUTh KaKue-JIu60 JOMOJTHUTENbHbIE H3MEHEHHUS.
JleficTBUTENBHO, IIPob/IeMa PelaIach IPOCTO: HYKHO OBLIO J0OABUTD IPOBEPKY Null.
Ho Ha a10T pas nmpoBepsiTh HYKHO OBLIO He JIOTHYeCKoe 3HaueHue, a ArgumentMarshaller.

Chavasna s y6pau Bbi3oB falselfNull us getBoolean. @yHkuus falselfNull crana
Hecromesmoit, moaToMy 51 yopas u camy GyHKimio. TecTsl Bce paBHO He TIPOXOIUIH,
M09TOMY 51 OBLIT YBEPEH, YTO HOBBIX OIMTHOOK OT ATOTO YiKe He MPUOABUTCSI.

public boolean getBoolean(char arg) {
return booleanArgs.get(arg).getBoolean():

}

3ateM 51 pasous GyHKIMO getBoolean HaaBoe U pasMecTulI ArgumentMarshaller B co6-
CTBEHHOH nepeMeHHOH ¢ nMeHeM argumentMarshaller. /[smHHOE NMsT MHe He TIOHpa-
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BUJIOCH; BO-IIEPBBIX, OHO ObLIO U30BITOYHBIM, @ BO-BTOPbIX, 3arPOMOKIAII0 (DYHKIIUIO.
CoOTBETCTBEHHO $T COKpATHUJI ero 10 am [N5].
public boolean getBoolean(char arg) {

Args.ArgumentMarshaler am = booleanArgs.get(arg);
return am.getBoolean();

}

Haxowert, s1 1o6aBui JTOruKy nposepku null:

public boolean getBoolean(char arg) {
Args.ArgumentMarshaler am = booleanArgs.get(arg):
return am != null &&% am.getBoolean():

}

ApryMeHTbl String

Jobasnenne mopaepxKku String ObLIO 0YeHDb TOXO0Ke Ha Jo0aBIeHNe MOAAEPKKH
Boolean. MHe 1IpeCcTOsI0 U3MEHUTH HashMap 1 3acTaBUTh paboTaTh (DYHKIMHU Parse,
set u get. Ilomararo, cienyronmuii Koz MoHATEH 6Ge3 MOSICHEeH T — ecJIM He CUUTATh
TOrO, YTO I PA3MECTUJI BCIO PeaIM3aluio KOMIIOHOBKY apIyMEHTOB B 0a30BOM KJICCe
ArgumentMarshaller, BMeCTO TOTO YTOOBI PACIPEAEIISTD €€ 110 TIPOU3BOIHBIM KJIACCaAM.

private Map<Character, ArgumentMarshaler> stringArgs =
new HashMap<Character, ArgumentMarshaler>();

private void parseStringSchemaElement(char elementld) {
stringArgs.put(elementld, new StringArgumentMarshaler()):

}

private void setStringArg(char argChar) throws ArgsException {
currentArgument++;
try {
stringArgs.get(argChar).setString(args{currentArgument]):
} catch (ArrayIndexOutOfBoundsException e) {
valid = false;
errorArgumentld = argChar;
errorCode = ErrorCode.MISSING STRING;
throw new ArgskException()
1
1

public String getString(char arg) {
Args.ArgumentMarshaler am = stringArgs.get(arg);
return am == null ? "" : am.getString();

}

private class ArgumentMarshaler {
private boolean booleanValue = false;
private String stringValue;

public void setBoolean(boolean value) {
booleanValue = value;

}
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public boolean getBoolean() {
return booleanValue;

}

public void setString(String s) {
stringValue = s;

}
pubTic String getString() {

return stringValue == null ? "" : stringValue;
}

}

W cnoBa n3MeHeHUs BHOCUJIMCH MOCJAEA0BATENBHO U TOJIbKO TaK, YTOOBI TECTHI MO
Kpaiineil Mepe XoTs Obl 3amycKaauch (gaxe ecau 1 He npoxoauan). Ecau paboro-
CIIOCOOHOCTH TecTa Oblyia HapyllleHa, 1 CHadaJsa JJoOUBaJICst TOro, YTOOBI OH paboTal,
U TOJIBKO IIOTOM HEPEXOAII K CIIeAYIOEeMYy U3MEHEHMIO.

BeposiTHO, BBI yiKe TOHSLTH, 4TO st cobupaioch cesnath. Cobpas Bee TeKylee moBe/ie-
HUE KOMIIOHOBKI apryMEHTOB B 0a30BOM KJiacce ArgumentMarshaler, s HaMepeH mepe-
MEIIATh €r0 BHU3 B IPOM3BOJIHBIE KJIACCHI. ITO TIO3BOJUT MHE COXPAHUTH PABOTOCIIO-
COGHOCTD MPOTPAMMBI B XO/[€ TIOCTEIIEHHOTO H3MEHEHUSI €€ CTPYKTYPBI.

O‘-IeBI/IIIHbIM CJIEAYIOIINM MIaroM CTaJIo IIepeMelieHne (l)yHKHI/IOHaJIbHOCTI/I apryMeHTa
int B ArgumentMarshaler. 11 cnoBa Bce 0001LIOCH 6€3 CIOPIIPU30B:

private Map<Character, ArgumentMarshaler> intArgs =
new HashMap<Character, ArgumentMarshaler>():

private void parselntegerSchemaElement(char elementId) {
intArgs.put(elementld, new IntegerArgumentMarshaler());
1

private void setIntArg(char argChar) throws ArgsException {
currentArgument++;
String parameter = null;
try {
parameter = args[currentArgument];
intArgs.get(argChar).setInteger(Integer.parselnt(parameter)):
} catch (ArrayIndexOutOfBoundsException e) {
valid = false;
errorArgumentId = argChar:
errorCode = ErrorCode.MISSING INTEGER;
throw new ArgsException()
} catch (NumberFormatException e) {
valid = false;
errorArgumentld = argChar;
errorParameter = parameter;
errorCode = ErrorCode. INVALID INTEGER;
throw new ArgskException()

}
}

public int getInt(char arg) {
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}

Args.ArgumentMarshaler am = intArgs.get(arg);
return am == null ? 0 : am.getInteger();

private class ArgumentMarshaler {

}

[IepemecTuB BCIO JIOTHKY KOMIIOHOBKHM apryMeHTOB B ArgumentMarshaler, s 3aHsics
nepemMenienneM (PyHKIIMOHATbHOCTH B TTPOM3BO/IHBIE KJjacchl. Ha mepBowm aTarre
s 1oJIKeH ObLI epeMecTuTh (hyHKIMIO setBoolean B BooleanArgumentMarshaller u 1mo-
3a60TUTHCST O TOM, YTOOBI OHA TTPABUIBHO BBI3BIBAIACK. J[JIsT 9TOTO OBLT co3man ab-

private boolean booleanValue = false;
private String stringValue;
private int integerValue;

public void setBoolean(boolean value) {
booleanValue = value;

}

public boolean getBoolean() {
return booleanValue;

}

public void setString(String s) {
stringValue = s;

}
public String getString() {

return stringValue == null ? "" : stringValue;
}

public void setInteger(int i) {
integerValue = 1;

}

pubTic int getInteger() {
return integerValue;

}

CTPaKTHBIN MeTOJ Set.

private abstract class ArgumentMarshaler {

protected boolean booleanValue = false:
private String stringValue;
private int integerValue;

public void setBoolean(boolean value) {
booleanValue = value;

public boolean getBoolean() {



ApryMmeHThbl String

251

return booleanValue:

}

public void setString(String s) {
stringValue = s;

}

public String getString() {
return stringValue == null ? "" : stringValue;

}

public void setInteger(int i) {
integerValue = 1;

}

public int getInteger() {
return integerValue:

}

public abstract void set(String s);
1
3arem Metoj1 set ObLI peasm3oBaH B BooleanArgumentMarshaller.

private class BooleanArgumentMarshaler extends ArgumentMarshaler {
pubTic void set(String s) {
booleanValue = true;
}
}

Hakomerr, BbI30B setBoolean ObLI 3aMeHEH BbI30BOM Set.

private void setBooleanArg(char argChar, boolean value) {
booleanArgs.get(argChar).set("true");

}

Bce TecTnr IIpOHIJIN yCIICIIHO. Takx Kak M3MeHeHU IIpUBEJIN K IIEPpEMEIICHUTIO
set B BooleanArgumentMarshaler, st yaamua Metos setBoolean u3 6azoBOro KJacca

ArgumentMarshaler.

Oo6parure BHuManue: abcTpakTHas GYyHKIMA Set MojydaeT apryMeHT String,
HO peannsanysa B Kjiacce BooleanArgumentMarshaller ero me ucmonnsyer. S goba-
BHJI 9TOT apryMEHT, IIOTOMY 4TO 3HAJI, YTO OH Oydem UCIIOJb30BAThCS KJaccaMu

StringArgumentMarshaller u IntegerArgumentMarshaller.

Ha cnenyromem mrare s permma pa3MecTuTh MeTo get B BooleanArgumentMarshaler.
[TomoGHBIe pasMelieHust get Beera BhIVISAAT YPOMJIUBO, TOTOMY YTO (haKTHUECKH
Bo3Bpartaercst Tt Object, KOTOPBIN B JAHHOM CJIydae MPUXOIUTCS TPe0OPA30BbIBATH

B BooTean.
public boolean getBoolean(char arg) {

Args.ArgumentMarshaler am = booleanArgs.get(arg):
return am != null && (Boolean)am.get();

}
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ITpocTo mjst Toro, 4ToObBI IPOrpaMMa KOMIIMIMPOBAIACK, s 0OaBUJI B ArgumentMar -
shaler ¢pyukiuio get.
private abstract class ArgumentMarshaler {

pubTic Object get() {
return null;
}

}

ITporpamMmMa KOMITHUJIHPOBAIAC, & TECTHI, Pa3yMEETCsT, He TIPOXOAUIN. ITOOBI TECThI
CHOBa 3apaboTaJin, JOCTATOUHO OOBABUTH METOI get aGCTPaKTHBIM 1 PEAI30BaTh €X0
B BooleanAgumentMarshaler.

private abstract class ArgumentMarshaler {
protected boolean booleanValue = false;

bﬁbhc abstract Object get():
}

private class BooleanArgumentMarshaler extends ArgumentMarshaler {
public void set(String s) {
booleanValue = true;

}

public Object get() {
return booleanValue;
}
!

Wrak, TecTbl CHOBA IIPOXOIAT ycienHo. Terepb 06a MeToga get u set pasmeniaorcs
B BooleanArgumentMarshaler! 9To 103BOJIUJIO MHE YAAJIUTH CTApyi0 (DYHKIIUIO get-
Boolean u3 ArgumentMarshaler, mepemecTuTsb 3alAIIEHHYIO IIepeMeHHy1o booleanValue
B BooleanArgumentMarshaler 1 06 bIBUTD ee TIPUBATHOM.

AHajiornuHble U3MeHeHUs ObLIM BHECEHbI I ThIIa String. S peainsoBa MeTo/IbI Set
u get, yzaJni HeHyskHble (DYHKIINY U TIePEMECTUI TepeMeHHbIe.

private void setStringArg(char argChar) throws ArgsException {
currentArgument++;
try {
stringArgs.get(argChar).set(args[currentArgument]);
} catch (ArrayIndexQutOfBoundsException e) {
valid = false;
errorArgumentId = argChar;
errorCode = ErrorCode.MISSING_STRING;
throw new Argskxception();

}
}

public String getString(char arg) {
Args.ArgumentMarshaler am = stringArgs.get(arg):
return am == null ? "" : (String) am.get():

}
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private abstract class ArgumentMarshaler {

}

}

private int integerValue;

public void setInteger(int i) {
integerValue = 1;

}

public int getInteger() {
return integerValue;

}

public abstract void set(String s);

public abstract Object get();

private class BooleanArgumentMarshaler extends ArgumentMarshaler {

}

private boolean booleanValue = false;

pubTic void set(String s) {
booleanValue = true;

}

public Object get() {
return booleanValue;

}

private class StringArgumentMarshaler extends ArgumentMarshaler {

}

private String stringValue = ""

pubTic void set(String s) {
stringValue = s;

}

public Object get() {
return stringValue;

}

private class IntegerArgumentMarshaler extends ArgumentMarshaler {

}

public void set(String s) {
}

public Object get() {
return null:

}



254 FnaBsa 14. MocneagoBaTenbHOE OUYULLEHME

Ocrasiock JHIIb TOBTOPUTH ITOT TIpoliecc /g integer. Ha aToT pas 3aziaua HeMHOTO
YCJIOKHSIETCS: 1eJible Ync/ia HeoOX0AMMO pa3buparh, a B Xo/ie pazdbopa BO3MOKHBI
nckodennst. Ho BHeNTHWI BU Kojla yIydIaeTcst TeM, YTO Best KoHTentust Number-
FormatException ckpbiTa B Kyacce IntegerArgumentMarshaler.

private boolean isIntArg(char argChar) {return intArgs.containsKey(argChar):}

private void setIntArg(char argChar) throws ArgsException {
currentArgument++;
String parameter = null;
try {
parameter = args[currentArgument];
intArgs.get(argChar).set(parameter);
} catch (ArrayIndexOutOfBoundsException e) {
valid = false;
errorArgumentId = argChar:
errorCode = ErrorCode.MISSING_INTEGER;:
throw new Argskxception();
} catch (ArgsException e) {
valid = false:
errorArgumentId = argChar;
errorParameter = parameter;
errorCode = ErrorCode. INVALID_INTEGER;
throw e;
1
}

private void setBooleanArg(char argChar) {
try {
booTeanArgs.get(argChar).set("true")
} catch (ArgsException e) {
}
!

public int getInt(char arg) {
Args.ArgumentMarshaler am = intArgs.get(arg):
return am == null ? 0 : (Integer) am.get();

}

private abstract class ArgumentMarshaler {
public abstract void set(String s) throws ArgsException;
public abstract Object get();

}

private class IntegerArgumentMarshaler extends ArgumentMarshaler {
private int intValue = 0;

public void set(String s) throws ArgsException {
try {
intValue = Integer.parselnt(s);
} catch (NumberFormatException e) {
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throw new ArgsException();

}

}
public Object get() {
return intValue;

1
}

KowneuHo, TecTbl MO-TIpeskHeMyY mpoxoani. Jlaiee st u36aBUJICS OT TPeX PasHOBU/I-
HOCTel Map B HaYaJie airOpuT™Ma, OTYEro CUCTeMa CTajla HaMHOTO OoJjiee YHUBEPCAIb-
HOH. BripoueM, g He MOT UX IPOCTO YIAIUTh, IIOCKOJIBKY 9TO HApyLIMIO Obl paboTy
cucteMbl. BmecTo 9T0T0 51 106aBMI HOBBIN 0OBEKT Map g1 ArgumentMarshaler, a 3atem
10CJIe[0BATEIbHO U3MEHSIJI METObI, YTOOBI OHU MCIIOJIb30BAINA 9TOT 0OBEKT BMECTO
TpeX NCXOIHDBIX.

public class Args {

private Map<Character, ArgumentMarshaler> booleanArgs =
new HashMap<Character, ArgumentMarshaler>();

private Map<Character, ArgumentMarshaler> stringArgs =
new HashMap<Character, ArgumentMarshaler>();

private Map<Character, ArgumentMarshaler> intArgs =
new HashMap<Character, ArgumentMarshaler>();

private Map<Character, ArgumentMarshaler> marshalers =
new HashMap<Character, ArgumentMarshaler>();

private void parseBooleanSchemaElement(char elementId)
ArgumentMarshaler m = new BooleanArgumentMarshaler();
booleanArgs.put(elementld, m);
marshalers.put(elementId, m);

}

private void parselntegerSchemaElement(char elementld) {
ArgumentMarshaler m = new IntegerArgumentMarshaler();
intArgs.put(elementld, m);
marshalers.put(elementId, m);

}

private void parseStringSchemaElement(char elementld) {
ArgumentMarshaler m = new StringArgumentMarshaler();
stringArgs.put(elementld, m);
marshalers.put(elementId, m);

Pasymeetcs, TecTnl npoxoauau ycuentto. /lanee g mpuses Metoz isBooleanArg:

private boolean isBooleanArg(char argChar) {
return booleanArgs.containsKey(argChar);

}
K CJIeIyIoleMy BULY:

private boolean isBooleanArg(char argChar) {
ArgumentMarshaler m = marshalers.get(argChar);
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return m instanceof BooleanArgumentMarshaler;
}

Tectol mo-nipeskHEMyY TTPOX0OAT. S1 BHEC aHaslorMuHble n3MeHeHus B 1sIntArg u is-
StringArg
private boolean isIntArg(char argChar) {

ArgumentMarshaler m = marshalers.get(argChar);

return m instanceof IntegerArgumentMarshaler;

}

private boolean isStringArg(char argChar) {
ArgumentMarshaler m = marshalers.get(argChar);
return m instanceof StringArgumentMarshaler;

}

Tectbl npoxoaaT. S yaanui Bce HoBTOPAIONIECs BLI30BbL marshalers.get

private boolean setArgument(char argChar) throws ArgskException {
ArgumentMarshaler m = marshalers.get(argChar);
if (isBooleanArg(m))
setBooleanArg(argChar);
else if (isStringArg(m))
setStringArg(argChar)
else if (isIntArg(m))
setIntArg(argChar)
else
return false;

return true;

}

private boolean isIntArg(ArgumentMarshaler m) {
return m instanceof IntegerArgumentMarshaler;

}

private boolean isStringArg(ArgumentMarshaler m) {
return m instanceof StringArgumentMarshaler;

}

private boolean isBooleanArg(ArgumentMarshaler m) {
return m instanceof BooleanArgumentMarshaler;

}

[IpuywH 171 CyTIecTBOBAHMS TPEX METOJOB 15XxxxArg He octanoch. S odopmui ux
B BHJI¢ BCTPOCHHOTO KOJIa:

private boolean setArgument(char argChar) throws ArgskException {

ArgumentMarshaler m = marshalers.get(argChar);

if (m instanceof BooleanArgumentMarshaler)
setBooleanArg(argChar)

else if (m instanceof StringArgumentMarshaler)
setStringArg(argChar)

else if (m instanceof IntegerArgumentMarshaler)
setIntArg(argChar)

else
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return false;
return true;

}

Ha caiepyiotem mare g nepenies Ha UCHOJb30BAHUE ACCOIMATUBHOTO MAacCHBa Mar-
shalers B (pyHKIIMSX Set, OTKa3bIBAasICh OT UCMOJB30BAHUS TPEX CTAPBIX KOHTEHHEPOB.
ITpeobpasoBanme Hayasoch ¢ Boolean:

private boolean setArgument(char argChar) throws ArgsException {

ArgumentMarshaler m = marshalers.get(argChar);

if (m instanceof BooleanArgumentMarshaler)
setBooleanArg(m) ;

else if (m instanceof StringArgumentMarshaler)
setStringArg(argChar)

else if (m instanceof IntegerArgumentMarshaler)
setIntArg(argChar)

else
return false;

return true;

}

private void setBooleanArg(ArgumentMarshaler m) {
try {
m.set(“true”); // 6bino: booleanArgs.get(argChar).set(«true»);
} catch (ArgsException e) {
}
1

TecTbl TPOXOINIIN YCITENTHO, U S CJIeJIAJl TO XKe caMoe LIt TUTOB String u Integer. 9To
MO3BOJIUJIO MHE WHTETPUPOBATDH YACTh HEKPACHBOTO KO/la 06pabOTKY MCKITIOUEHU
B pynKImio setArgument.

private boolean setArgument(char argChar) throws ArgskException {
ArgumentMarshaler m = marshalers.get(argChar);
try {
if (m instanceof BooleanArgumentMarshaler)
setBooleanArg(m) ;
else if (m instanceof StringArgumentMarshaler)
setStringArg(m) ;
else if (m instanceof IntegerArgumentMarshaler)
setIntArg(m);
else
return false;
} catch (ArgsException e) {
valid = false;
errorArgumentId = argChar;
throw e;
}

return true;

}

private void setIntArg(ArgumentMarshaler m) throws ArgsException {
currentArgument++;
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String parameter = null;

try {
parameter = args[currentArgument];
m.set(parameter);

} catch (ArrayIndexQutOfBoundsException e) {
errorCode = ErrorCode.MISSING_INTEGER:
throw new ArgsException()

} catch (ArgsException e) {
errorParameter = parameter;
errorCode = ErrorCode. INVALID INTEGER;
throw e;

}

}

private void setStringArg(ArgumentMarshaler m) throws ArgsException {
currentArgument++;
try {
m.set(args[currentArgument]):
} catch (ArrayIndexQutOfBoundsException e) {
errorCode = ErrorCode.MISSING STRING;
throw new ArgsException();

}
}

$1 BILIOTHYO TIOJIOIIES K YAAJIECHHIO TPeX cTapbix 00bekToB Map. IIpexkie Bcero 6bL10
HeoOX0AMMO pUBecTH GYHKIMIO getBoolean:
public boolean getBoolean(char arg) {

Args .ArgumentMarshaler am = booleanArgs.get(arg):

return am != null && (Boolean) am.get();

}
K CJIe/IyIoNeMy BULY:

public boolean getBoolean(char arg) {
Args.ArgumentMarshaler am = marshalers.get(arg);
boolean b = false;

try {

b = am != null && (Boolean) am.get();
} catch (ClassCastException e) {

b = false;

}

return b;

}

Bosmosto, nocsenree namMmenenne Bac yausuio. [loyemy st Bapyr pemma o6paba-
ThiBaTh ClassCastException? [lesio B TOM, 4TO Hapsigy ¢ HAOOPOM MOJYJIbHBIX TECTOB
y MeHsI ObLJI OT/IE/IbHBII HaGop TIPHEMOYHBIX TECTOB, HanncaHHbIX A7t FitNesse. Oka-
3aJI0Ch, uTO TecThl FitNesse nmpoBepsiyin, 4TO IpU BbI30Be getBoolean Ay apryMeHTa
C THTIOM, OTJIMYHBIM OT Boolean, Bo3Bparaercs false. MomyabHbBIE TECTBI 3TOTO He
nenand. Jlo aToro MOMeHTa s 3aITyCcKaJl TOJIbKO MOJIYJTbHbBIE TECTHI .

! Yro6bl TIPeIOTBPATUTD TTOLOOHbBIE CIOPIIPHU3bBI B OYYIIEM, 5T I0OABIII HOBBII MOJLYJIBHBIN TECT,
KOTOPBIH 3aryckas Bce TecTol FitNesse.
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HocneaHee HN3MeHEeHNE TT03BOJINJIO UCKJIIOYUTD €II1e OAHY TOUYKY NCITOJIb30BaHU S O6'b-
ekra Map st tuna Boolean:

private void parseBooleanSchemaElement(char elementlId) {
ArgumentMarshaler m = new BooleanArgumentMarshaler();

—boeoteanArgs—puttetementid—m—
marshalers.put(elementld, m);

}

Ténepbo6beKTMaszU1THHaBoo]em1Moxuﬂ)6bun)yaaﬂHTb
public class Args {

private Map<Character, ArgumentMarshaler> stringArgs
new HashMap<Character, ArgumentMarshaler>();

private Map<Character, ArgumentMarshaler> intArgs =
new HashMap<Character, ArgumentMarshaler>();

private Map<Character, ArgumentMarshaler> marshalers
new HashMap<Character, ArgumentMarshaler>();

[anee s mpoesia aHATOTHYHYIO TIPOTeTyPY /It apTyMeHTOB String u Integer u He-
MHOTO TIOJIYUCTHUI KOJL

private void parseBooleanSchemaElement(char elementId)
marshalers.put(elementld, new BooleanArgumentMarshaler()):

}

private void parselntegerSchemaElement(char elementld) {
marshalers.put(elementld, new IntegerArgumentMarshaler());

}

private void parseStringSchemaElement(char elementId) {
marshalers.put(elementld, new StringArgumentMarshaler()):

}

public String getString(char arg) {
Args.ArgumentMarshaler am = marshalers.get(arg):

try {

return am == null ? "" : (String) am.get():
} catch (ClassCastException e) {

return ""
}

}

public class Args {

) : ‘ . . B
—newHashMap<Character—ArgufentMarshaterst-
: - ‘ 1 i _
—hew-HashMap<Character—ArgumentMarshaters—-
private Map<Character, ArgumentMarshaler> marshalers =
new HashMap<Character, ArgumentMarshaler>();
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3ateM s TojicTaBuI B parseSchemak lement KoJi Tpex MeTO/IOB parse, COKPATUBIINXCS
IO OJTHOU KOMaH/IbI:

private void parseSchemaElement(String element) throws ParseException {
char elementId = element.charAt(0);
String elementTail = element.substring(l):
validateSchemaElementId(elementId);
if (isBooleanSchemaElement(elementTail))
marshalers.put(elementld, new BooleanArgumentMarshaler());
else if (isStringSchemaElement(elementTail))
marshalers.put(elementId, new StringArgumentMarshaler());
else if (isIntegerSchemaElement(elementTail)) {
marshalers.put(elementId, new IntegerArgumentMarshaler());
} else {
throw new Parsebxception(String.format(
"Argument: %c has invalid format: %s.", elementld, elementTail), 0);
1

}

JlaBaiite B3risgHeM Ha o0y KapTuHy. B jmctunre 14.12 npeacrasieHa Tekylas
opma kiacca Args.

JinctuHr 14.12. Args.java (nocne nepeovi nepepaboTku)
package com.objectmentor.utilities.getopts;

import java.text.ParsekException;
import java.util.*;

public class Args {
private String schema;
private String[] args;
private boolean valid = true;
private Set<Character> unexpectedArguments = new TreeSet<Character>();
private Map<Character, ArgumentMarshaler> marshalers =
new HashMap<Character, ArgumentMarshaler>();
private Set<Character> argsFound = new HashSet<Character>():
private int currentArgument;
private char errorArgumentld = "\0';
private String errorParameter = "TILT";

private ErrorCode errorCode = ErrorCode.0K;
private enum ErrorCode {
0K, MISSING_STRING, MISSING INTEGER, INVALID INTEGER, UNEXPECTED_ARGUMENT}
public Args(String schema, String[] args) throws ParseException {
this.schema = schema;
this.args = args;
valid = parse();

}

private boolean parse() throws ParseException {
if (schema.length() == 0 && args.length == 0)
return true;
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parseSchema();
try {
parseArguments()
} catch (ArgsException e) {
}

return valid;

}

private boolean parseSchema() throws ParseException {
for (String element : schema.split(",")) {
if (element.length() > 0) {
String trimmedElement = element.trim():
parseSchemaklement (trimmedETement);

}
}

return true;

}

private void parseSchemaElement(String element) throws ParseException {

char elementId = element.charAt(0):

String elementTail = element.substring(l);

validateSchemaElementId(elementId);

if (isBooleanSchemaElement(elementTail))
marshalers.put(elementld, new BooleanArgumentMarshaler())

else if (isStringSchemaElement(elementTail))
marshalers.put(elementId, new StringArgumentMarshaler());

else if (isIntegerSchemaElement(elementTail)) {
marshalers.put(elementld, new IntegerArgumentMarshaler())

} else {
throw new ParseException(String.format(

"Argument: %c has invalid format: %s.", elementld, elementTail), 0):

}
}

private void validateSchemaElementId(char elementld) throws ParseException {
if (!Character.isLetter(elementld)) {
throw new ParseException(
"Bad character:" + elementId + "in Args format: " + schema. 0);
}
}

private boolean isStringSchemaElement(String elementTail) {
return elementTail.equals("*");

}

private boolean isBooleanSchemaElement(String elementTail) {
return elementTail.length() == 0:

}

private boolean isIntegerSchemaElement(String elementTail) {
return elementTail.equals("#");

}

npodoicenue



262 Fnasa 14. MNocnenoBaTenbHOE OUMLLEHME

Jincturr 14.12 (npogosxeHune)

private boolean parseArguments() throws ArgsException {
for (currentArgument=0; currentArgument<args.length; currentArgument++) {
String arg = args[currentArgument];
parseArgument(arg) ;

}

return true;

}

private void parseArgument(String arg) throws ArgskException {
if (arg.startsWith("-"))
parseElements(arg);
}

private void parseElements(String arg) throws ArgsException {
for (int i = 1: i < arg.length(); i++)
parseElement(arg.charAt(i));
1

private void parseElement(char argChar) throws ArgskException {
if (setArgument(argChar))
argsFound.add(argChar);
else {
unexpectedArguments.add(argChar);
errorCode = ErrorCode.UNEXPECTED ARGUMENT;
valid = false;

}
}

private boolean setArgument(char argChar) throws ArgsException {
ArgumentMarshaler m = marshalers.get(argChar)
try {
if (m instanceof BooleanArgumentMarshaler)
setBooTeanArg(m);
else if (m instanceof StringArgumentMarshaler)
setStringArg(m);
else if (m instanceof IntegerArgumentMarshaler)
setIntArg(m):
else
return false;
} catch (ArgsException e) {
valid = false:
errorArgumentId = argChar;
throw e;

}

return true;

}

private void setIntArg(ArgumentMarshaler m) throws ArgsException {
currentArgument++;
String parameter = null;
try {
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parameter = args[currentArgument];
m.set(parameter);
} catch (ArrayIndexQutOfBoundsException e) {
errorCode = ErrorCode.MISSING INTEGER;
throw new ArgsException();
catch (ArgsException e) {
errorParameter = parameter;
errorCode = ErrorCode.INVALID INTEGER;
throw e;

}
}

private void setStringArg(ArgumentMarshaler m) throws ArgsException {
currentArgument++;
try {
m.set(argsfcurrentArgument]);
} catch (ArrayIndexQutOfBoundsException e) {
errorCode = ErrorCode.MISSING STRING;
throw new ArgsException();

}
}

private void setBooleanArg(ArgumentMarshaler m) {
try {
m.set("true");
} catch (ArgsException e) {
1
}

public int cardinality() {
return argsFound.size():

}

public String usage() {
if (schema.length() > 0)
return "-[" + schema + "]";
else
return ""
}

public String errorMessage() throws Exception {
switch (errorCode) {

case OK:
throw new Exception("TILT: Should not get here.");

case UNEXPECTED ARGUMENT:
return unexpectedArgumentMessage();

case MISSING STRING:
return String.format("Could not find string parameter for -%c.",

errorArgumentId);

—

case INVALID INTEGER:
return String.format("Argument -%c expects an integer but was '%s'.",
errorArgumentId, errorParameter):
npodoicenue
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Jincturr 14.12 (npogosxeHune)

case MISSING INTEGER:
return String.format("Could not find integer parameter for -%c.",
errorArgumentId);

}

return ""

}

private String unexpectedArgumentMessage() {
StringBuffer message = new StringBuffer("Argument(s) -")
for (char ¢ : unexpectedArguments) {
message.append(c) ;

message.append(" unexpected.");
return message.toString():

}

public boolean getBoolean(char arg) {
Args.ArgumentMarshaler am = marshalers.get(arg):
boolean b = false;
try {
b =am != null && (Boolean) am.get();
} catch (ClassCastException e) {
b = false;
1

return b:

}

public String getString(char arg) {
Args.ArgumentMarshaler am = marshalers.get(arg);

try {

return am == null ? "" : (String) am.get():
} catch (ClassCastException e) {

return "";
1

}

public int getInt(char arg) {
Args.ArgumentMarshaler am = marshalers.get(arg);
try {
return am == null ? 0 : (Integer) am.get():
} catch (Exception e) {
return 0;
}
1

public boolean has(char arg) {
return argsFound.contains(arg):

}

public boolean isValid() {
return valid;

}
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private class ArgsException extends Exception {

}

private abstract class ArgumentMarshaler {
pubTic abstract void set(String s) throws ArgskException;
public abstract Object get();

}

private class BooleanArgumentMarshaler extends ArgumentMarshaler {
private boolean booleanValue = false;
public void set(String s) {
booleanValue = true;

1
public Object get() {
return booleanValue;
}
!

private class StringArgumentMarshaler extends ArgumentMarshaler {
private String stringValue = "";
pubTic void set(String s) {
stringValue = s;

public Object get() {
return stringValue;

}
}

private class IntegerArgumentMarshaler extends ArgumentMarshaler {
private int intValue = 0;
public void set(String s) throws ArgsException {
try {
intValue = Integer.parselnt(s);
} catch (NumberFormatException e) {
throw new ArgsException();

}

public Object get() {
return intValue;
1
!
}

Bpoze 6b1 ipozieniana Gosibiiiasi paboTa, a pesyJibrar He Biiedarister. CTpyKTypa Kojia
HEMHOTO yJIYYIIUIACh, HO B HAYaJI€ JIUCTHHTA MO-TIPEKHEMY OODBSIBJISIOTCS MHOTO-
YHCJIeHHbIE TIePEMEHHBIE; B SetArgument ocTaiach KoIMapHas KOHCTPYKIUST IPOBEPKH
Tuna; GyHKIUY Set BBITJISAAAT IPOCTO YKacHO. 51 yike He roBopio 06 06paboTKe oliu-
60k... Ham errie ipezictout GoJibiast pabora.

ITpesk e Beero XoTeaoch Obl N30aBUTHCS OT KOHCTPYKIIMHU BeIGopa B setArgument [G23].
B upease ona nosmkHa ObITH 3aMEHEeHa eIMHCTBEHHBIM BbI30BOM ArgumentMarshaler. set.
ITo 03HAUAET, 4TO KoJ, setIntArg, setStringArg u setBooleanArg possken ObITh T1epe-
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MelleH B COOTBETCTBYIOIIIE KIACChl, IPOU3BOAHbIE OT ArgumentMarshaler. Oxnako npu
HTOM BO3HUKaET OJHa 1IpobJieMa.

BuuMmaTebHO TpUCMOTPEBIINCH K (hyHKIUU SetIntArg, MOKHO 3aMETUTD, UYTO B HEH
HCIIOJIB3YIOTCS IBE TIEPEMEHHBIE 9K3EMILISAPOB: args u currentArg. YTobsl lepeMecTuTh
setIntArg B BooleanArgumentMarshaler, MHe ipuieTcd mnepejartb args u currentArgs
B apryMeHTax Ipu BbI3oBe. Pernenue mojydaercs «rpsisabivy» [F1]. 51 661 nipeamouen
nepesiaTh OINH apryMeHT BMecTo ABYX. K cuacTbio, y pobieMbl CyIeCTBYET MPOCTOE
pelieHre: Mbl MOKeM MpeoOpa3oBaTh MaccHB args B 11st u mepenars [terator GyHK-
usiM set. Corepyioiiee ipeobpazoBatme ObLIO TIPOBEIECHO 32 JIECATD 11aroB, ¢ 00s13a-
TeJTHHBIM BBITIOJTHEHUEM BCEX TECTOB MOCJIE KaKI0TO Iara. 37ech S MPUBELY TOJIBKO
KOHEYHBIIT PE3YJIBTaT, HO BBI JIETKO CMOJKETE OMO3HATH GOJIBITHHCTBO MPOMESKY TOYHBIX
1IArOB 110 9TOMY JIUCTUHTY.

public class Args {
private String schema;
—private-Stringtd—ares:
private boolean valid = true;
private Set<Character> unexpectedArguments = new TreeSet<Character>();
private Map<Character, ArgumentMarshaler> marshalers =
new HashMap<Character, ArgumentMarshaler>();
private Set<Character> argsFound = new HashSet<Character>();
private Iterator<String> currentArgument;
private char errorArgumentId = "\0";
private String errorParameter = "TILT";
private ErrorCode errorCode = ErrorCode.0K;
private List<String> argsList;

private enum ErrorCode {
0K, MISSING STRING, MISSING INTEGER, INVALID INTEGER, UNEXPECTED ARGUMENT}

pubTic Args(String schema, String[] args) throws ParseException {
this.schema = schema;
argsList = Arrays.asList(args);
valid = parse();

}

private boolean parse() throws ParseException {

if (schema.length() == 0 && argsList.size() == 0)
return true;

parseSchema();

try {
parseArguments();

} catch (ArgsException e) {

1

return valid;

}

private boolean parseArguments() throws ArgsException {
for (currentArgument = argsList.iterator():; currentArgument.hasNext();) {
String arg = currentArgument.next():



ApryMmeHTbI String 267

parseArgument(arg) ;

}

return true;

}
private void setIntArg(ArgumentMarshaler m) throws ArgsException {

String parameter = null;

try {
parameter = currentArgument.next():
m.set(parameter);

} catch (NoSuchElementException e) {
errorCode = ErrorCode.MISSING INTEGER;
throw new ArgsException();

} catch (ArgsException e) {
errorParameter = parameter;
errorCode = ErrorCode.INVALID INTEGER;
throw e;

1

}

private void setStringArg(ArgumentMarshaler m) throws ArgstException {
try {
m.set(currentArgument .next())
} catch (NoSuchElementException e) {
errorCode = ErrorCode.MISSING_STRING;
throw new ArgsException();
1
}

Bce nsmenenust ObLIM IPOCTBIMU ¥ He HaPyIIaiu paboThl TecToB. Ternepb MOKHO 3a-
HSATBCS TIepeMetiieHreM (DyHKIINUI B COOTBETCTBYIOIINE TPOU3BOIHBIE Kiacchl. Haunem
C BHECeHMs U3MEeHEeHU# B setArgument:

private boolean setArgument(char argChar) throws ArgsException {
ArgumentMarshaler m = marshalers.get(argChar);
if (m == null)
return false;
try {
if (m instanceof BooleanArgumentMarshaler)
setBooleanArg(m);
else if (m instanceof StringArgumentMarshaler)
setStringArg(m);
else if (m instanceof IntegerArgumentMarshaler)
setIntArg(m);
—efse
—returA—fatser
} catch (ArgsException e) {
valid = false;
errorArgumentId = argChar:
throw e;

}

return true;

}
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ITO U3MEHEHUe BaKHO, IOTOMY YTO MbI XOTUM IIOJTHOCTBIO YCTPAHUTH 1Ie1I0uKy if-
else. /11 aTOTO M3 Hee HeOOXOIMMO BBIBECTU COCTOSHUE OIIMOKU.

Terepb MOKHO TIepexoaUTh K TepeMernernio ¢hyukiui set. Oynxist setBooleanArg
TpUBHAJIbHA, T03TOMY HauHeM ¢ Hee. Hama 3ajaua — uamennts gynkimio setBool-
eanArg tak, 4TOOBI OHa ITPOCTO MepeaBasa yipasieHue BooleanArgumentMarshaler.

private boolean setArgument(char argChar) throws ArgskException {
ArgumentMarshaler m = marshalers.get(argChar);

if (m == null)
return false;
try {

if (m instanceof BooleanArgumentMarshaler)
setBooleanArg(m, currentArgument);

else if (m instanceof StringArgumentMarshaler)
setStringArg(m);

else if (m instanceof IntegerArgumentMarshaler)
setIntArg(m):

} catch (ArgsException e) {
valid = false:
errorArgumentld = argChar:
throw e;

}

return true;

private void setBooleanArg(ArgumentMarshaler m,
Iterator<String> currentArgument)
throws ArgsException {

m.set("true");
—ecateh—(Argstxeeptioner—
—
}

Ho Benb MBI TOJIBKO 4TO epenecan 00paboTKy uckodenns B GyHkuuio? Curyanus
C BKJIIOYEHHEM TOTO, YTO BbI HAMEPEBAETECH BCKOPE NCKIIOYNTD, BECHMa YacTO BCTPe-
yaercs 1Ipu repepaboTke Koma. Masiblii pazmep IaroB 1 HeOOXOAMMOCTb IIPOXOKICHUST
TECTOB 03HAYAET, YTO BaM IIPUAETCS 9aCTO MEPEMENATh TyAa-cioga (parMeHThl KOJa.
[TepepaboTka Koma HaoMuHaeT KyOuK Pybuka: uToObl 106UTHCSA GOJIBIION 1eJIH,
HeoOXOAMMO BBIIIOJIHUTH MHOMKECTBO MEJIKUX onepannil. Kaxgas omeparus gemaer
BO3MOKHOH CIIEAYIOILYIO.

3aueM IepesaBaTh uTepaTop, ecyu setBooleanArg on He nysken? Ilotomy urto on Hy-
skeH setIntArg u setStringArg! U ecsin s Xo4y OpraHusoBath JOCTYI KO BCEM TPEM
dyHKIMAM yepes abCTPaKTHBINA MeToI B ArgumentMarshaller, MHe He 060HTICH 6€3 ero
nepenauu setBooleanArg.

Wrax, ¢pyuxims setBooleanArg crasa 6ecniosiesnoii. Ecim 6b1 B ArgumentMarshaler mpu-
cyTcTBoBasia GYHKIUS Set, TO MbI MOIJIM ObI BBI3BATh €€ HAIPSIMYIO. SHAYKT, HYKHO
cosnarh Takyio GpyHkuuio! IlepBbiM IaroM craHeT BKJIOYEHHE HOBOTO abCTPaKTHOIO
MeTtoja B ArgumentMarshaler.



ApryMeHTbI String 269

private abstract class ArgumentMarshaler {
public abstract void set(Iterator<String> currentArgument)
throws ArgsException;
pubTlic abstract void set(String s) throws ArgsException;
public abstract Object get():

}

KoneuHo, 910 HapyIaeT paboTy BCeX MPOM3BOAHBIX KJIACCOB, TOATOMY MBI 100aBUM
peasn3aIuio HOBOro MeTO/1a B KaK/Iblil U3 HUX.

private class BooleanArgumentMarshaler extends ArgumentMarshaler {
private boolean booleanValue = false;

public void set(Iterator<String> currentArgument) throws ArgsException {
booleanValue = true;

}

public void set(String s) {
—booteanvatue—rtrues
}

public Object get() {
return booleanValue:
}
}

private class StringArgumentMarshaler extends ArgumentMarshaler {
private String stringValue = ""

public void set(Iterator<String> currentArgument) throws ArgsException {

}

public void set(String s) {
stringValue = s;

}

public Object get() {
return stringValue:
}
1

private class IntegerArgumentMarshaler extends ArgumentMarshaler {
private int intValue = 0;

public void set(Iterator<String> currentArgument) throws ArgsException {

}

public void set(String s) throws ArgsException {
try {
intValue = Integer.parselnt(s);
} catch (NumberFormatException e) {
throw new Argstxception();
1
}
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public Object get() {
return intValue;
1

}

A renepb setBooleanArg MOKHO yIaTUTh!

private boolean setArgument(char argChar) throws ArgsException {
ArgumentMarshaler m = marshalers.get(argChar);

if (m == null)
return false;
try {

it (m instanceof BooleanArgumentMarshaler)
m.set(currentArgument);

else if (m instanceof StringArgumentMarshaler)
setStringArg(m) ;

else if (m instanceof IntegerArgumentMarshaler)
setIntArg(m);

} catch (ArgsException e) {
valid = false;
errorArgumentld = argChar;
throw e;

}

return true;
}
Bce TecTn mpoxosT, a pyHknus set pazmeraercs B BooleanArgumentMarshaler! Temrepnb
MO>KHO cJleJ1aTh TO ke camoe 1 String and Integer.

private boolean setArgument(char argChar) throws ArgskException {
ArgumentMarshaler m = marshalers.get(argChar);

if (m == null)
return false;
try {

if (m instanceof BooleanArgumentMarshaler)
m.set(currentArgument) ;

else if (m instanceof StringArgumentMarshaler)
m.set(currentArgument) ;

else if (m instanceof IntegerArgumentMarshaler)
m.set(currentArgument) ;

} catch (ArgsException e) {
valid = false:
errorArgumentld = argChar;
throw e;

1

return true;

}

private class StringArgumentMarshaler extends ArgumentMarshaler {
private String stringValue = "";

public void set(Iterator<String> currentArgument) throws ArgsException {
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try {
stringValue = currentArgument.next();
} catch (NoSuchElementException e) {
errorCode = ErrorCode.MISSING STRING;
throw new ArgsException();
}
}

public void set(String s) {
}

public Object get() {
return stringValue;
!
}

private class IntegerArgumentMarshaler extends ArgumentMarshaler {
private int intValue = 0;
public void set(Iterator<String> currentArgument) throws ArgsException {
String parameter = null;

try {
parameter = currentArgument.next();
set(parameter);

} catch (NoSuchElementException e) {
errorCode = ErrorCode.MISSING INTEGER;
throw new ArgsException();

} catch (ArgsException e) {
errorParameter = parameter;
errorCode = ErrorCode.INVALID INTEGER;
throw e;

}

}

public void set(String s) throws ArgsException {
try {
intValue = Integer.parselnt(s);
} catch (NumberFormatException e) {
throw new ArgsException();
1
}

public Object get() {
return intValue;
}
}
A Terepb 3aBepuIAOIIII INTPUX: yOUPaeM LeouKy if-else
private boolean setArgument(char argChar) throws ArgskException {
ArgumentMarshaler m = marshalers.get(argChar);
if (m == null)
return false;
try {
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m.set(currentArgument) ;
return true;

} catch (ArgsException e) {
valid = false;
errorArgumentld = argChar;
throw e;

1

}

Ns6aBrisiemcst oT unmHuX hyHKINN B IntegerArgumentMarshaler n cierka YMCTHM KOJT:

private class IntegerArgumentMarshaler extends ArgumentMarshaler {
private int intValue = 0

public void set(Iterator<String> currentArgument) throws ArgsException {
String parameter = null;
try {
parameter = currentArgument.next();
intValue = Integer.parselnt(parameter);
} catch (NoSuchElementException e) ¢
errorCode = ErrorCode.MISSING INTEGER;
throw new ArgskException();
catch (NumberFormatException e) {
errorParameter = parameter;
errorCode = ErrorCode. INVALID INTEGER;
throw new ArgsException();

}
}

public Object get() {
return intValue;

}

——

}
}

ArgumentMarshaler nmpeoGpasyercs B mHTEpGEiic:

private interface ArgumentMarshaler {
void set(Iterator<String> currentArgument) throws ArgskException;
Object get();

}

A Tenepp IOCMOTPUTE, KK JIETKO J0OABJIATH HOBBIE THIIbL APIYMEHTOB B 9TY CTPYKTY-
py. KosimdecTBO n3MeHEHWIT MUTHUMAJTBHO, & BCE UBMEHEHUS JIOTHIECKU U30JTUPOBAHbI.
Haunem ¢ go6aBjieHUsI HOBOTO TECTOBOTO CIIEHAPHS, IPOBEPSIONIEr0 IPABUIBHOCTb
paborbl aprymenToB double:
public void testSimpleDoublePresent() throws Exception {

Args args = new Args("x#t", new String[] {"-x","42.3"});

assertTrue(args.isValid())

assertkquals(l, args.cardinality());

assertTrue(args.has('x"));

assertEquals(42.3, args.getDouble('x'), .001);
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Yuctum Koz pasbopa GopMaTHOl cTpoKU U gobaBiiseM oOHApysKeHue #H 11 apry-
MeHTOB THa double.

private void parseSchemaElement(String element) throws ParseException {

char elementld = element.charAt(0);
String elementTail = element.substring(1);
validateSchemaElementId(elementId);
if (elementTail.length() == 0)

marshalers.put(elementId, new BooleanArgumentMarshaler());
else if (elementTail.equals("*"))

marshalers.put(elementld, new StringArgumentMarshaler());
else if (elementTail.equals('#"))

marshalers.put(elementld, new IntegerArgumentMarshaler());
else if (elementTail.equals("##"))

marshalers.put(elementId, new DoubleArgumentMarshaler());
else

throw new ParseException(String.format(

"Argument: %c has invalid format: %s.", elementld, elementTail), 0);

}

3areM numrercs kiaacc DoubleArgumentMarshaler.

private class DoubleArgumentMarshaler implements ArgumentMarshaler {
private double doubleValue = 0;

public void set(Iterator<String> currentArgument) throws ArgsException {
String parameter = null;
try {
parameter = currentArgument.next();
doubleValue = Double.parseDouble(parameter);
} catch (NoSuchElementException e) {
errorCode = ErrorCode.MISSING_DOUBLE;
throw new ArgsException();
} catch (NumberFormatException e) {
errorParameter = parameter;
errorCode = ErrorCode. INVALID DOUBLE;
throw new ArgsException();
}
}

public Object get() {
return doubleValue;

}
}

IIJIH HOBOTI'O THUIIa lIO6aB]IHIOTCH HOBbIE KO/IbI omunboK:

private enum ErrorCode {
0K, MISSING_STRING, MISSING INTEGER, INVALID INTEGER, UNEXPECTED ARGUMENT,
MISSING DOUBLE, INVALID DOUBLE}

A emme nonago6utcsa dynkuus getDouble:

public double getDouble(char arg) {
Args.ArgumentMarshaler am = marshalers.get(arg);
try {
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return am == null ? 0 : (Double) am.get();
} catch (Exception e) {

return 0.0;
}

}

U Bce Tecthl yernemmHo npoxoaat! JlodapieHre HOBOTO THIIA IPOLLIO B 1I€JI0M 0e3-
6osiesnenno. Teneps gaBaiite ybeaumcst B ToM, uTo 06padborka omubok paboraer
npaBusibHO. Citeyfonuii TeCTOBBIHM CIIeHApUH TIPOBEPSIET, YTO TIPHU Tiepejiade Hepas-
OUpaeMoii CTPOKH ¢ apryMEHTOM ## BBIIAETCA COOTBETCTBYIOMIAs OMUOKa:

public void testInvalidDouble() throws Exception {
Args args = new Args("x#", new String[] {"-x","Forty two"});
assertFalse(args.isValid());
assertEquals(0, args.cardinality());
assertFalse(args.has('x"));
assertEquals(0, args.getInt('x"'));
assertEquals("Argument -x expects a double but was 'Forty two'.",
args.errorMessage())
1

public String errorMessage() throws Exception {
switch (errorCode) {
case OK:
throw new Exception("TILT: Should not get here.");
case UNEXPECTED_ARGUMENT:
return unexpectedArgumentMessage()
case MISSING STRING:
return String.format("Could not find string parameter for -%c.",
errorArgumentId);
case INVALID INTEGER:
return String.format("Argument -%c expects an integer but was '%s'.",
errorArgumentId, errorParameter):
case MISSING INTEGER:
return String.format("Could not find integer parameter for -%c.",
errorArgumentId);

case INVALID DOUBLE:
return String. format("Argument -%c expects a double but was '%s'.",
errorArgumentId, errorParameter);
case MISSING DOUBLE:
return String.format("Could not find double parameter for -%c.",
errorArgumentId) ;
1
return

}

Tectnl yenermno mpoxozaar. CreAyoluii TeCT IPOBEPSET, YTO OIIUOKA ¢ OTCYTCTBYIO-
UM aprymesToM double GyIeT ycrernrHo ooHapy KeHa:
public void testMissingDouble() throws Exception {

Args args = new Args("x##t", new String[1{"-x"});

assertFalse(args.isValid());

assertbquals(0, args.cardinality());

w,
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assertFalse(args.has('x"'));
assertEquals(0.0, args.getDouble('x'), 0.01);
assertEquals("Could not find double parameter for -x.",
args.errorMessage());
}

Kak n OJKN/1aJIOCh, BCE ITPOXOAUT YCIICHIHO. ITOT TecT ObLI HAlUCAH IIpOCTO JJIA
TTOJTHOTBI KapTUHBI.

Kox nckiouennst HeKpacuB, U B Kjacce Args eMy He MecTo. Takske B Kojle WHUITH-
npyetcs UcKIoueHne Parsekxception, KOTopoe Ha caMOM JieJie HaM He IPUHAICKUT.
Jasaiite 00beAMHNUM BCe UCKIIOYEHS B OAUH Kiacc ArgsException U epemMecTuM ero
B OT/IEJTbHBIN MOJIYJIb.

public class ArgsException extends Exception {
private char errorArgumentId = "\0';
private String errorParameter = "TILT";
private ErrorCode errorCode = ErrorCode.OK;

public ArgsException() {}
public ArgsException(String message) {super(message);}

public enum ErrorCode {
OK, MISSING STRING, MISSING INTEGER, INVALID INTEGER, UNEXPECTED ARGUMENT,
MISSING DOUBLE, INVALID DOUBLE}

public class Args {

private char errorArgumentld = "\0';

private String errorParameter = "TILT";

private Argskxception.ErrorCode errorCode = ArgskException.ErrorCode.0K;
private List<String> argsList;

public Args(String schema, String[] args) throws ArgsException {
this.schema = schema;
argsList = Arrays.asList(args);
valid = parse();

}

private boolean parse() throws ArgsException {

if (schema.length() == 0 && argsList.size() == 0)
return true;

parseSchema() ;

try {
parseArguments();

} catch (ArgsException e) {

1

return valid;
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private boolean parseSchema() throws ArgsException {

1
private void parseSchemaElement(String element) throws ArgsException {
else
throw new ArgsException(
String.format("Argument: %c has invalid format: %s.",

elementId,elementTail)):

}

private void validateSchemaElementId(char elementld) throws ArgsException {
if (!Character.isLetter(elementld)) {
throw new ArgsException(
"Bad character:" + elementld + "in Args format: " + schema):

private void parseElement(char argChar) throws ArgsException {
if (setArgument(argChar))
argsFound.add(argChar)
else {
unexpectedArguments.add(argChar) ;
errorCode = ArgsException.ErrorCode.UNEXPECTED ARGUMENT;
valid = false;
1
!

private class StringArgumentMarshaler implements ArgumentMarshaler {
private String stringValue = "";

pubTic void set(Iterator<String> currentArgument) throws ArgsException {
try {
stringValue = currentArgument.next():
} catch (NoSuchElementException e)
errorCode = ArgsException.ErrorCode.MISSING STRING;
throw new ArgskException();
}
1

pubTic Object get() {
return stringValue;
1
1

private class IntegerArgumentMarshaler implements ArgumentMarshaler {
private int intValue = 0;

pubTic void set(Iterator<String> currentArgument) throws ArgsException {
String parameter = null;
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try {
parameter = currentArgument.next():
intValue = Integer.parselnt(parameter);
catch (NoSuchETementException e) {
errorCode = ArgsException.ErrorCode.MISSING INTEGER;
throw new ArgsException();
catch (NumberFormatException e) {
errorParameter = parameter;
errorCode = ArgsException.ErrorCode.INVALID INTEGER;
throw new ArgsException();
}
1

public Object get() {
return intValue;
}
}

private class DoubleArgumentMarshaler implements ArgumentMarshaler {
private double doubleValue = 0;

—

—

public void set(Iterator<String> currentArgument) throws ArgsException {
String parameter = null;
try {
parameter = currentArgument.next():
doubleValue = Double.parseDouble(parameter);
catch (NoSuchElementException e) {
errorCode = ArgsException.ErrorCode.MISSING DOUBLE;
throw new ArgstException();
catch (NumberFormatException e) {
errorParameter = parameter;
errorCode = ArgsException.ErrorCode. INVALID DOUBLE;
throw new Argstxception();
}
1

public Object get() {
return doubleValue;
1
}

—

—

}

XopoIio — Terepb Args BbIIaeT eANHCTBEHHOE NCKI0UeHue Argstxception. Beigenenue
ArgsException B OTAENbHbII MOLYJIb IPUBEAET K TOMY, 4TO OOJIBIIOI 06BheM BCIIOMOra-
TEJBHOTO KOj1a 00PabOTKY OMIMOOK TIEPEMECTUTCS U3 MOJYJIst Args B 3TOT MOJLYJib., DTO
HanboJlee eCTECTBEHHOE U OUEBHITHOE MECTO /I PasMeLIeH s 9TOr0 Ko/, BI0OABOK
repeMelieHne TTOMOKET OUUCTUTD TlepepabaThIBAEMBIN MOLYJIb Args.

Wrax, HaM yIagoch TTOMHOCTHIO OTAEMUTD KO UCKIIOUEHNH U OMMHOOK OT MO
Args (mactunru 14.13—14.16). {iua penienus ool 3agadu MOHAL0OUIOCH IIPUMEPHO
30 mpOMeXyTOYHBIX IIAT0B, ¥ TTOCJIE KasKAOTO IIara IIPoBepsIJIoCh MPOXOXK/ICHIE BCEX
TECTOB.
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Jinctuur 14.13. ArgsTest.java
package com.objectmentor.utilities.args;

import junit.framework.TestCase;

public class ArgsTest extends TestCase {
public void testCreateWithNoSchemaOrArguments() throws Exception {
Args args = new Args("", new String[0]);
assertEquals(0, args.cardinality());

1
public void testWithNoSchemaButWithOneArgument() throws Exception {
try {
new Args("", new String[]{"-x"});
fail();

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. UNEXPECTED ARGUMENT,
e.getErrorCode())
assertbquals('x", e.getErrorArgumentId());

}
}
public void testWithNoSchemaButWithMultipleArguments() throws Exception {
try {
new Args("", new String[J{"-x", "-y"});
fail();

} catch (ArgsException e) {
assertEquals(ArgskException.ErrorCode. UNEXPECTED ARGUMENT,
e.getErrorCode())
assertbquals('x", e.getkrrorArgumentId());

}
}

public void testNonLetterSchema() throws Exception {
try {
new Args("*", new String[1{})
fail("Args constructor should have thrown exception")
} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. INVALID_ARGUMENT _NAME.,
e.getErrorCode())
assertbquals('*", e.getErrorArgumentId()):
}
1

public void testInvalidArgumentFormat() throws Exception {
try {
new Args("f~", new String[J{})
fail("Args constructor should have throws exception");
} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. INVALID _FORMAT, e.getErrorCode());
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assertEquals('f', e.getErrorArgumentId());

}
}

public void testSimpleBooleanPresent() throws Exception {
Args args = new Args("x", new String[J{"-x"})
assertEquals(l, args.cardinality());
assertEquals(true, args.getBoolean('x")):

}

public void testSimpleStringPresent() throws Exception {
Args args = new Args("x*", new String[J{"-x", "param"})
assertEquals(l, args.cardinality());
assertTrue(args.has('x'))
assertEquals("param”, args.getString('x"))

}

public void testMissingStringArgument() throws Exception {

try {
new Args("x*", new String[J{"-x"});
fail();

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode . MISSING STRING, e.getErrorCode())
assertEquals('x", e.getErrorArgumentId());

1

}

public void testSpacesInFormat() throws Exception {
Args args = new Args("x, y", new String[J{"-xy"});
assertEquals(2, args.cardinality());
assertTrue(args.has('x"))
assertTrue(args.has('y')):

}

public void testSimpleIntPresent() throws Exception {
Args args = new Args("x#", new String[]{"-x", "42"})
assertbquals(l, args.cardinality());
assertTrue(args.has('x"))
assertEquals(42, args.getInt('x")):

public void testInvalidInteger() throws Exception {
try {
new Args("x#", new String[1{"-x", "Forty two"})
fail();
} catch (ArgsException e) {

assertktquals(ArgsException.ErrorCode. INVALID INTEGER, e.getErrorCode())

assertEquals('x", e.getErrorArgumentId());
assertEquals("Forty two", e.getErrorParameter());
1
}

npodoicenue
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Jincturr 14.13 (npogoskeHune)

public void testMissingInteger() throws Exception {

try {
new Args("x#", new String[J{"-x"});
fail();

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode.MISSING INTEGER, e.getErrorCode())
assertbquals('x"', e.getErrorArgumentId()):

1

1

public void testSimpleDoublePresent() throws Exception {
Args args = new Args("x##", new String[J{"-x", "42.3"})
assertEquals(l, args.cardinality());
assertTrue(args.has('x"))
assertEquals(42.3, args.getDouble('x'), .001)

}
public void testInvalidDouble() throws Exception {
try {
new Args("x#t", new String[1{"-x", "Forty two"});
fail():

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. INVALID _DOUBLE, e.getErrorCode());
assertbquals('x", e.getErrorArgumentId()):
assertkquals("Forty two", e.getErrorParameter());

1
1
public void testMissingDouble() throws Exception {
try {
new Args("x#Ht", new String[1{"-x"});
fail();

} catch (ArgsException e) {
assertEquals(ArgskException.ErrorCode.MISSING DOUBLE, e.getErrorCode());
assertEquals('x', e.getErrorArgumentId());

}

}
}

JinctnHr 14.14. ArgsExceptionTest.java

public class ArgsExceptionTest extends TestCase {
public void testUnexpectedMessage() throws Exception {
ArgsException e =
new Argskxception(ArgsException.ErrorCode.UNEXPECTED ARGUMENT,
X', null);
assertEquals("Argument -x unexpected.", e.errorMessage());

}

public void testMissingStringMessage() throws Exception {
ArgsException e = new ArgsException(ArgsException.ErrorCode.MISSING STRING,
"x',onull);
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assertEquals("Could not find string parameter for -x.", e.errorMessage())

}

public void testInvalidIntegerMessage() throws Exception {
ArgsException e =
new Argskxception(Argstxception.ErrorCode. INVALID INTEGER,
"x", "Forty two"):
assertEquals("Argument -x expects an integer but was 'Forty two'.",
e.errorMessage());
!

public void testMissingIntegerMessage() throws Exception {
ArgsException e =
new Argskxception(ArgsException.ErrorCode.MISSING INTEGER, 'x', null);

assertkEquals("Could not find integer parameter for -x.", e.errorMessage()):

}

public void testInvalidDoubleMessage() throws Exception {

ArgsException e = new ArgsException(ArgsException.ErrorCode. INVALID DOUBLE,

x", "Forty two");
assertEquals("Argument -x expects a double but was 'Forty two'.",
e.errorMessage());
}

public void testMissingDoubleMessage() throws Exception {

ArgsException e = new ArgsException(ArgsException.ErrorCode.MISSING DOUBLE,

X', null);
assertEquals("Could not find double parameter for -x.", e.errorMessage())
}
}

Jinctunr 14.15. ArgsException.java

public class ArgsException extends Exception {
private char errorArgumentId = "\0';
private String errorParameter = "TILT";
private ErrorCode errorCode = ErrorCode.OK;

public Argskxception() {}
public ArgsException(String message) {super(message);}

public ArgsException(ErrorCode errorCode) {
this.errorCode = errorCode;

}

public ArgsException(ErrorCode errorCode, String errorParameter) {
this.errorCode = errorCode:
this.errorParameter = errorParameter;

}

public ArgsException(ErrorCode errorCode, char errorArgumentld,
String errorParameter) {

npodoicenue
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this.errorCode = errorCode:
this.errorParameter = errorParameter;
this.errorArgumentld = errorArgumentlId;

}

public char getErrorArgumentId() {
return errorArgumentId:;
}

public void setErrorArgumentId(char errorArgumentId) {
this.errorArgumentld = errorArgumentlId;

}

public String getErrorParameter() {
return errorParameter;
}

public void setErrorParameter(String errorParameter) {
this.errorParameter = errorParameter:

}

public ErrorCode getErrorCode() {
return errorCode;

}

public void setErrorCode(ErrorCode errorCode) {
this.errorCode = errorCode;

}

public String errorMessage() throws Exception {
switch (errorCode) {
case OK:
throw new Exception("TILT: Should not get here.");
case UNEXPECTED ARGUMENT:
return String.format("Argument -%c unexpected.", errorArgumentld);
case MISSING STRING:
return String.format("Could not find string parameter for -%c.".
errorArgumentId);
case INVALID INTEGER:
return String.format("Argument -%c expects an integer but was '%s'.",
errorArgumentId, errorParameter):
case MISSING INTEGER:
return String.format("Could not find integer parameter for -%c.",
errorArgumentId);
case INVALID DOUBLE:
return String.format("Argument -%c expects a double but was '%s'.",
errorArgumentId, errorParameter):
case MISSING DOUBLE:
return String.format("Could not find double parameter for -%c.",
errorArgumentId);
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}

return ""

}

public enum ErrorCode {
OK, INVALID FORMAT, UNEXPECTED ARGUMENT, INVALID ARGUMENT NAME,
MISSING STRING,
MISSING INTEGER, INVALID INTEGER,
MISSING DOUBLE, INVALID DOUBLE}

}

JinctnHr 14.16. Args.java

public class Args {
private String schema;
private Map<Character, ArgumentMarshaler> marshalers =
new HashMap<Character, ArgumentMarshaler>();
private Set<Character> argsFound = new HashSet<Character>();
private Iterator<String> currentArgument;
private List<String> argsList;

public Args(String schema, String[] args) throws ArgsException {
this.schema = schema;
argsList = Arrays.asList(args):
parse();

}

private void parse() throws ArgsException {
parseSchema();
parseArguments();

}

private boolean parseSchema() throws ArgsException {
for (String element : schema.split(",")) {
if (element.length() > 0) {
parseSchemaETement(element.trim())
}
}
return true;

}

private void parseSchemaElement(String element) throws ArgskException {

char elementId = element.charAt(0);
String elementTail = element.substring(l)
validateSchematlementId(elementId):
if (elementTail.length() == 0)

marshalers.put(elementld, new BooleanArgumentMarshaler())
else if (elementTail.equals("*"))

marshalers.put(elementld, new StringArgumentMarshaler());
else if (elementTail.equals("#"))

marshalers.put(elementld, new IntegerArgumentMarshaler())
else if (elementTail.equals("##"))

npodoicenue
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marshalers.put(elementld, new DoubleArgumentMarshaler());
else
throw new Argskxception(ArgskException.ErrorCode. INVALID FORMAT,
elementId, elementTail);

}

private void validateSchemaETementId(char elementId) throws ArgsException {
if (!Character.isLetter(elementId)) {
throw new ArgsException(ArgsException.ErrorCode. INVALID ARGUMENT NAME,
elementId, null);
}

}

private void parseArguments() throws ArgsException {
for (currentArgument = argslList.iterator(); currentArgument.hasNext();) {
String arg = currentArgument.next():
parseArgument(arg) ;
1
1

private void parseArgument(String arg) throws ArgsException {
if (arg.startsWith("-"))
parseElements(arg):;
1

private void parseElements(String arg) throws ArgsException {
for (int 1 = 1; i < arg.length(): i++)
parseElement(arg.charAt(i));
}

private void parseElement(char argChar) throws ArgsException {
if (setArgument(argChar))
argsFound.add(argChar)
else {
throw new ArgsException(ArgskException.ErrorCode.UNEXPECTED ARGUMENT,
argChar, null);
1

}

private boolean setArgument(char argChar) throws ArgsException {
ArgumentMarshaler m = marshalers.get(argChar)

if (m == null)
return false;
try {

m.set(currentArgument) ;
return true;

} catch (ArgsException e) {
e.setErrorArgumentId(argChar);
throw e;

}

}
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}

public int cardinality() {
return argsFound.size();

}

public String usage() {
if (schema.length() > 0)
return "-[" + schema + "]1";
else
return
}

public boolean getBoolean(char arg) {
ArgumentMarshaler am = marshalers.get(arg):
boolean b = false;
try {
b =am != null && (Boolean) am.get();
} catch (ClassCastException e) {
b = false;
1

return b:

}

public String getString(char arg) {
ArgumentMarshaler am = marshalers.get(arg);

try {
return am == null ? "" : (String) am.get():
} catch (ClassCastException e) {
return ""
1
}

public int getInt(char arg) {
ArgumentMarshaler am = marshalers.get(arg);
try {
return am == null ? 0 : (Integer) am.get():
} catch (Exception e) {
return 0;
1

}

public double getDouble(char arg) {
ArgumentMarshaler am = marshalers.get(arg):
try {
return am == null ? 0 : (Double) am.get();
} catch (Exception e) {
return 0.0;
}
1

public boolean has(char arg) {
return argsFound.contains(arg):

}
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OcHoBHbIE U3MeHEeHUs B Kjacce Args cBeJNCh K ynajseHudam. bBoubinas yactb koja
yiia u3 Args B Argskxception. Xoporiro. Mbl Takke riepeMecTHIIN Bce Pa3HOBU/IHOCTH
ArgumentMarshaller B otaembHbIe haiiabl. Eme syurie!

OnHuM U3 BaXKHEHIINX aCEKTOB XOPOIIel IIPOTPaMMHOM apXUTEKTYPBI SIBJISAETCS
JIOTHYECKOe Pa3dreHne Koa — CO3IaHNe MOXOSTIINX MECT JI7IST PA3METIEH ST PA3HBIX
KOZIOBBIX 6JIOKOB. Pas/ieienie OTBETCTBEHHOCTH 3aMETHO YIIPOIIAET TIOHUMAHUE U CO-
ITPOBOZK/ICHUE KOJIA.

OO6paTuTe BHUMaHKe Ha MeTOJ errorMessage kiacca ArgsException. QueBuaHO, pas-
MeleHne hopMaTupoBaHus coobiieHns 00 omunbKax HapylaeT MPUHIUI eJUHON
orBercTtBeHHocTH. Kitace Args noJkeH 3aHuMaTbcss 06pabOTKO apryMeHTOB, a He
dhopmaTom coobuienuii 06 onmbrax. Ho HACKOIbKO JIOrHYHO pasMeriaTh Ko (popma-
TUPOBAHUA coobienuii B ArgsException?

OTKpPOBEHHO rOBOPsI, 3TO KOMIIpOMUCCHOe peliienue. [1ob30BaTessiM, KOTOPbIM He
HPABUTCS, UTO coo0IeHnsa 00 ommbKax mocTaBisgeT Kiace ArgsException, npujercs
HAIUCATh COOCTBEHHYIO PEATI3ALILIO.

K aToMy MOMEHTY MBI yKe BIUIOTHYIO TIOZIONIIN K OKOHYATEIbHOMY PENIEHUIO, TPUBe-
JEHHOMY B HauaJie 9TOH TIaBbl. 3aBepiIaioline mpeodpa3soBaHus OCTAIOTCS YUTATEIIO
JUUISI CAMOCTOSITEJIbHBIX YITPasKHEH U,

3aK/iloueHue

3acTaBuTh Ko/l paboTaTh HeocTaTouHO. PaboToCTIOCOGHDIN KO 9aCTO HECOBEPIIIEHEH.
[IporpaMMHUCTBI, KOTOPbIE 3aCTABJISIOT CBOI KO/ paboTaTh 1 HA HTOM CYUTAIOT CBOIO
3a/1a4y BBIIOJIHEHHOM, BeyT cebst HelpohecCHOHAIBHO. BO3MOKHO, OHI OMacaroTcs,
YTO Yy HUX HE XBaTUT BPEMEHHU JIJISI COBEPIICHCTBOBAHUS CTPYKTYPBI U aPXUTEKTYPBI
KOJIa, HO 5T HEe MOTY C 3TUM COTTacuThcs. HUUITO He 0Ka3biBaeT HACTOJIBKO BCECTOPOH-
HEro U JUTUTEJIBHOTO OTPUIATENFHOTO BIAUSHUS Ha CyAb0Y TIPOTPAMMHOTO TIPOEKTA,
Kak 10X0i Ko, [L10X0i rpad ik MOKHO MepeiesiaTh, II0Xue TPeGOBAHUS MOKHO
nepeornpenennuTh. [110Xy0 AUHAMUKY paboueii TPYIIIBI ellje MOKHO UcpaBuTh. [Lro-
XOi1 KoJI 3arHMBaeT 1 pazOyXaer, IIpeBpamasach B OeCIOIaLHbIi IPy3, KOTOPbIH TAHET
rpymiy Ko aHy. CKOJIBKO pa3 s1 BUjies1, Kak paboTa 3aX0/HT B TYIHK 110 OJJHOU MPUUKHE:
B CIIENIKe BMECTO JOOPOTHOTO KO/ CO3/IaBaiach Kakast-To 6e306pas3Hast MeliaHuHa,
KOTOPast I0CJIe 3TOro oOpeKasia IpyIiry Ha 6eCKOHEYHbIe MyYeHUSL.

Komeuro, mmoxoit kox MOsKHO BeranctuTh. Ho 910 06x0auTCst 09eHb moporo. B mpo-
Ilecce 3arHUBAHUA KOJIa MOJIYJIM TIOCTEIIEHHO TIPOHUKAIOT JAPYT B ApyTa, 06pasyercs
MHO’KECTBO CKPBITBIX U 3aIlyTAHHBIX 3aBUcUMOcTel. [Tonck 1 pa3pbIB cTapbixX 3aBUCH-
MocTell — jmiTesbHad, Tsokenas pabota. C ipyroii CTOPOHBI, TOIEPKIUBATH YUCTOTY
B KOJIE OTHOCUTEJIbHO HECIIOKHO. ECJIM yTPOM BBI yCTPOUIN GECTIOPSIIOK B MOJLYJIE, TO
ero Gy/IeT JIeTKO BEIYUCTUTD HeM. VITH elrle ydIine, ecid BbI YCTPOUITH GECTIOPSIIOK
[ATh MUHYT Ha3aJl, TO ero OYJIeT OUeHb JIETKO BHIYMCTHUTH TIPAMO ceiiuac.

I/ITaK, IIOCTOAHHO CJIEJUTE 3a TEM, 4yTOOBI Balll KO/[ OCTaBaJICA KaK MOKHO boiee Ipo-
CTBIM 1 yncThIM. He ZIOHyCKafITe, 4yTOOBI OH HAaYyaJl 3aTHABATh.
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¥ JUnit MHOTO aBTOPOB, HO BCe HA4YaJIOCh ¢ coBMecTHOTO 1epesera Kenrta Beka
u Ipuka Tamma B Atsanty. KeHT XoTes ocBOUTH Java, a DpUK coOUPAJICs 3aHIThCS
usydeHueM TectoBoil madpactpykTypbl Kenra /st siapika Smalltalk. <A uro mosker
OBbITH OOJIEE ECTECTBEHHBIM LIS IBYX ,TEXHAPEI®, 3alIePThIX B TECHOM ITPOCTPAHCTBE,
YeM JIOCTaTh MOPTATHUBHBIE KOMITBIOTEPDI U B3SIThCSI 3a TIPOTpaMMupoBanne?!y 3a Tpu
yaca «BBICOTHO paboThl» ObLIH HamcaHbl OCHOBBI JUnit.

Moy b, KOTOPBIII MBI PACCMOTPHUM B 3TOM TJIaBe, IPeHA3HAYEH JIJIST BBISBJICHUS
ommbok cpaBuenus crpok. O HasbiBaetcst ComparisonCompactor. ITosyuus jiBe pas-
Juvatomuecs cTpoku (Hampumep, ABCDE 1 ABXDE), oH BbIIaeT CBOZIKY PasyinInil MKy
HUMU, TCHEPUPYA CTPOKY Buaa <...B[X1D...>.

$1 Mor GBI 0OBSCHUTD 1 OAPOOHEE, HO TECTOBbIE CLEHAPUU CAENAIOT 9TO Jy4iie. IIpo-
cMoTpuTe JTUCTUHT 15.1 M BBI OTIIMYHO TTOHMETE TPeOOBaHMS ITOTO MOALYJIA. A 3201HO
KPUTHYECKH IPOAHATU3UPYIiTe CTPYKTYPY TecToB. Heslbast Jin yIpoCTUTh UX, cie/atTh
GoJtee HATTISIIHBIMU?

Jincturr 15.1. ComparisonCompactorTest.java
package junit.tests.framework:

import junit.framework.ComparisonCompactor;
import junit.framework.TestCase;

public class ComparisonCompactorTest extends TestCase {
public void testMessage() {
String failure= new ComparisonCompactor(Q, "b", "c").compact("a");
assertTrue("a expected:<[bJ]> but was:<[c]>".equals(failure));

}

public void testStartSame() {
String failure= new ComparisonCompactor(1l, "ba", "bc").compact(null);
assertEquals(«expected:<bla]> but was:<b[c]>», failure);

}

public void testEndSame() {
String failure= new ComparisonCompactor(l, "ab", "cb").compact(null);
assertEquals("expected:<[aJlb> but was:<[c]b>", failure);

}

public void testSame() {
String failure= new ComparisonCompactor(l, "ab", "ab").compact(null);
assertEquals("expected:<ab> but was:<ab>", failure):

}

public void testNoContextStartAndEndSame() {

! JUnit Pocket Guide, Kent Beck, O’'Reilly, 2004, c. 43.
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String failure= new ComparisonCompactor(0, "abc", "adc").compact(null);
assertEquals("expected:<...[b]...> but was:<...[d]...>", failure);

}

public void testStartAndEndContext() {
String failure= new ComparisonCompactor(l, "abc", "adc").compact(null);
assertEquals("expected:<a[bJc> but was:<a[d]c>", failure);

}

pubTlic void testStartAndEndContextWithETlipses() {
String failure=
new ComparisonCompactor(1l, "abcde", "abfde").compact(null);
assertkquals("expected:<...b[c]d...> but was:<...b[f]d...>", failure);

}

public void testComparisonErrorStartSameComplete() {
String failure= new ComparisonCompactor(2, "ab", "abc").compact(null)
assertEquals("expected:<ab[]> but was:<ab[c]>"., failure);

}

public void testComparisonErrorEndSameComplete() {
String failure= new ComparisonCompactor(Q, "bc", "abc").compact(null)
assertEquals("expected:<[]...> but was:<[a]...>", failure);

}

public void testComparisonErrorEndSameCompleteContext() {
String failure= new ComparisonCompactor(2, "bc", "abc").compact(null)
assertEquals("expected:<[]bc> but was:<[albc>", failure);

}

public void testComparisonErrorOverlapingMatches() {

String failure= new ComparisonCompactor(0, "abc", "abbc").compact(null);

assertkquals("expected:<...[]...> but was:<...[b]...>", failure);

}

public void testComparisonErrorOverlapingMatchesContext() {

String failure= new ComparisonCompactor(2, "abc", "abbc").compact(null);

assertEquals("expected:<ab[]Jc> but was:<ab[b]c>", failure);

}

public void testComparisonErrorOverlapingMatches2() {
String failure= new ComparisonCompactor(0, "abcdde",
"abcde") .compact(null);
assertEquals("expected:<...[d]...> but was:<...[]...>", failure);

}

public void testComparisonErrorOverlapingMatches2Context() {
String failure=
new ComparisonCompactor(2, "abcdde", "abcde").compact(null)
assertEquals("expected:<...cd[d]e> but was:<...cd[Je>", failure);

}

npodoicenue
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public void testComparisonErrorWithActualNull() {
String failure= new ComparisonCompactor(0, "a", null).compact(null);
assertEquals("expected:<a> but was:<null>", failure);

}

public void testComparisonErroriWithActualNullContext() {
String failure= new ComparisonCompactor(2, "a", null).compact(null);
assertEquals("expected:<a> but was:<null>", failure);

}

public void testComparisonErrorWithExpectedNull() {
String failure= new ComparisonCompactor(Q, null, "a").compact(null);
assertEquals("expected:<null> but was:<a>", failure);

}

public void testComparisonErroriWithExpectedNullContext() {
String failure= new ComparisonCompactor(2, null, "a").compact(null);
assertEquals("expected:<null> but was:<a>", failure);

}

public void testBug609972() {
String failure= new ComparisonCompactor(10, "S&P500", "0").compact(null);
assertEquals("expected:<[S&P50]0> but was:<[]J0>", failure);

}
}
S poset g ComparisonCompactor aHAMN3 MMOKPBITUS KOJIA HA OCHOBE ATHX TECTOB.
B xoze rectupoBanus obecneurnBanoch 100%-Hoe OKpbITHE: ObLIA BBITOJHEHA KasK-
Ias CTPOKa Kojia, Kaskaasd KoMaHzaa 11 u K for. S yaocToBepnics B TOM, 9TO KOJ
paboTaet MPaBUIIbHO, & TAKIKE [TPEUCIIOTHUIICS YBAKEHMS K MACTEPCTBY €r0 aBTOPOB.

Koz ComparisonCompactor mpuBeneH B auctuare 15.2. He xameiite BpeMeHN 1 Kak
cjaenyer paS6epI/ITer B HEM. BepOHTHO, BbI COIJIaCUTECh C TEM, YTO KO/ AOCTATOYHO
BbIpasuTesieH, 06/1afaeT JOrMYHbIM pa3dreHneM U IPOCTOM CTPYKTYPOI. A KOrja Bbl
3aKOHYUTE, MBI BMECTE HAYHEM ITPUANPATHCA K MEJI0OYaM.

JNuctuar 15.2. ComparisonCompactor.java (MCXoaHbIN KoA)
package junit.framework;

public class ComparisonCompactor {

private static final String ELLIPSIS = "...";
private static final String DELTA END = "1";
private static final String DELTA START = "[":

private int fContextLength:
private String fExpected;
private String fActual;
private int fPrefix;
private int fSuffix;
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pubTlic ComparisonCompactor(int contextlLength,
String expected,
String actual) {
fContextLength = contextlLength;
fExpected = expected;
fActual = actual;

}

public String compact(String message) {
if (fExpected == null || fActual == null || areStringsEqual())
return Assert.format(message, fExpected, fActual);
findCommonPrefix();
findCommonSuffix();
String expected = compactString(fExpected);
String actual = compactString(fActual);
return Assert.format(message, expected, actual);

}

private String compactString(String source) {
String result = DELTA START +
source.substring(fPrefix, source.length() -
fSuffix + 1) + DELTA END;
if (fPrefix > 0)
result = computeCommonPrefix() + result;
if (fSuffix > 0)
result = result + computeCommonSuffix();
return result;

}

private void findCommonPrefix() {
fPrefix = 0;
int end = Math.min(fExpected.length(), fActual.length())
for (; fPrefix < end; fPrefix++) {
if (fExpected.charAt(fPrefix) != fActual.charAt(fPrefix))
break;
}

}

private void findCommonSuffix() {

int expectedSuffix = fExpected.length() - 1;

int actualSuffix = fActual.length() - 1;

for (;
actualSuffix >= fPrefix && expectedSuffix >= fPrefix;
actualSuffix--, expectedSuffix--) {

if (fExpected.charAt(expectedSuffix) != fActual.charAt(actualSuffix))
break;
1

fSuffix = fExpected.length() - expectedSuffix;

private String computeCommonPrefix() {

npodoicenue
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return (fPrefix > fContextLength ? ELLIPSIS : "") +
fExpected. substring(Math.max(0, fPrefix - fContextlLength),
fPrefix):

}

private String computeCommonSuffix() {
int end = Math.min(fExpected.length() - fSuffix + 1 + fContextlLength,
fExpected. Tength());
return fExpected.substring(fExpected.length() - fSuffix + 1, end) +
(fExpected.length() - fSuffix + 1 < fExpected.length() -
fContextLength ? ELLIPSIS : ""):

}

private boolean areStringsEqual() {
return fExpected.equals(fActual);
}
1

BeposTHo, Bbl HaiijieTe B 3TOM MO/yJie HEKOTOpbIe HeoueTbl. B HeM BcTpeuaioT-
cs AJTMHHBIE BRIPAKEHUS, KaKe-TO MaJonoHsATHbie +1 1 T. 1. Ho B 1mesiom Moy b
BechbMa Xopolil. B KoHIe KOHIIOB, OH MOT Gbl BBITJIANETH U TaK, KaK TOKA3aHO B JIK-
crunre 15.3.

Jinctuur 15.3. ComparisonCompator.java (nepepaboTtaHHas Bepcusl)
package junit.framework;

public class ComparisonCompactor {
private int ctxt;
private String sl;
private String s2;
private int pfx;
private int sfx;

public ComparisonCompactor(int ctxt, String sl, String s2) {
this.ctxt = ctxt;
this.sl = s1;
this.s2 = s2;

}

public String compact(String msg) {
if (sl ==null || s2 == null || sl.equals(s2))
return Assert.format(msg, sl, s2);

pfx = 0;
for (; pfx < Math.min(sl.length(), s2.length()); pfx++) {
if (sl.charAt(pfx) != s2.charAt(pfx))
break:
}

int sfxl = sl.length() - 1:
int sfx2 = s2.length() - 1:
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for (; sfx2 >= pfx && sfxl >= pfx; sfx2--, sfxl--) {
if (sl.charAt(sfxl) != s2.charAt(sfx2))
break;

1

sfx = sl.length() - sfxl;

String cmpl = compactString(sl);
String cmp2 = compactString(s2);
return Assert.format(msg, cmpl, cmp2);

}

private String compactString(String s) {
String result =
"[" + s.substring(pfx, s.length() - sfx + 1) + "]":
if (pfx > 0)
result = (pfx >ctxt 2 "..." : "") +
sl.substring(Math.max(0, pfx - ctxt), pfx) + result;
if (sfx > 0) {
int end = Math.min(sl.length() - sfx + 1 + ctxt, sl.Tength());
result = result + (sl.substring(sl.length() - sfx + 1, end) +
(sl.7length() - sfx + 1 < sl.length() - ctxt 2 "..." : "")):
1

return result;

}
}

ABTOpBI OCTaBUJIN 3Ty MOJYJIb B OUeHb Xopoiieii ¢hopme. U Bee ke «irpasuio OOii-
ckayTal» IJIaCHT: BCe HY’KHO OCTaBJIATh YHIile, ueM ObLJIO JI0 Balero npuxoga. Mrak,
KaK JKe YJIy4ITUTh UCXOAHBIN KO/ B IUCTHHTE 15.27

[TepBoe, yTO MHE PeNIUTENbHO HE TOHPABUIIOCH, — TpeduKke f y UMeH 1epeMeHHbIX
ksaccoB [N6]. B coBpeMeHHBIX cpefiaX paspaboTKu MoA06HOE KOAMPOBaHue 001acTu
BUAMMOCTH u3JmiiHe. [laBaiite ybepem Bce peuKChI:

private int contextlLength;
private String expected;
private String actual;
private int prefix;
private int suffix;

Taxske GpocaeTcs B T1a3a HEMHKATICYTNPOBAHHAST YCIOBHAS KOMaH/Ia B Hauasre (hyHK-
nwuu compact [G28].

pubTic String compact(String message) {
if (expected = null || actual == null || areStringsEqual())
return Assert.format(message, expected, actual);
findCommonPrefix();
findCommonSuffix();
String expected = compactString(this.expected);
String actual = compactString(this.actual);
return Assert.format(message, expected, actual)

! Cwm. paszen «IIpaBuiio Golickayta» Ha c. 37.
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VHKaICyIsaIus IOMOKET JIy4llle BhIpasuTh HaMepeHus paspaborunka. [ToaTomy
S CO3aJI METOJ] C UMEHEM, TTOSICHAIOIIUM €TO CMbBICJL:
public String compact(String message) {

if (shouldNotCompact())

return Assert.format(message, expected, actual);

findCommonPrefix();

findCommonSuffix();

String expected = compactString(this.expected);

String actual = compactString(this.actual);

return Assert.format(message, expected, actual);

}

private boolean shouldNotCompact() {
return expected == null || actual == null || areStringsEqual();
}
3ammcb this.expected u this.actual B hyHKIIMU compact TOXKe OCTABJSET XKeJTaTh
JIydinero. JTo Mpou30IILIo, KoT/ia Mbl TiepenMeHoBaan fExpected B expected. 3auem
B (DYHKIIMY UCTIOJIL3YIOTCS ITEPEMEHHbIE C UMEHAMU, COBIA/IAIONIUMU C UMEHAMU T1epe-
MeHHBIX KJ1acca? Bemp orn nmetot paszubiii cmbics [N4]? HeogHo3HauHOCTH B MMEHAX
cJie/lyeT UCKIIOYUTD.
String compactExpected = compactString(expected);
String compactActual = compactString(actual);
OrpunartesbHble YCIOBUS Uy Th CJAOKHEE JIJIsST TOHUMAHUS, 4eM TToTosKkuTesibHble [ G29].
Yr00bI IPOBEPIEMOE YCIIOBHE CTaN0 00JIee OHATHBIM, Mbl HHBEPTUPYEM €I0:
public String compact(String message) {
if (canBeCompacted()) {
findCommonPrefix();
findCommonSuffix();
String compactExpected = compactString(expected);
String compactActual = compactString(actual);
return Assert.format(message, compactExpected, compactActual);
} else {
return Assert.format(message, expected, actual);

}
}

private boolean canBeCompacted() {
return expected != null & actual != null & !areStringsEqual();

}

Nwms dyskimm compact BBITASUT HEMHOTO cTpaHHO [N7]. X0Ts OHA BBITIOJHSET CKa-
THe CTPOK, 9TOT0 He IPOM30ieT, eciu canBeCompacted BepHer false. Takum o6pasoM,
BBIGOP MMEHHU Compact ckpbiBaeT MOGOUHBI addekT mpoBepku. Takke obpaTuTe
BHUMAaHUE Ha TO, YTO (DYHKIUsS BO3BpAIIaeT 0ThopMaTHPOBAHHOE COODIIEHNE, a He
npocto cxkarbie crpoku. CiregoBaTebHo, PyHKIMIO ObIIO Obl TIPaBUJIbHEE HA3BATDH
formatCompactedComparison. B aTom ciydae oHa ropaszio Jiydiiie YUTaeTCsl BMecTe
C apryMeHTOM:
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public String formatCompactedComparison(String message) {

Tesno koman bl 1f — TO MecTO, T71e BBITOTHSIETCS (DaKTUYECKOe CrKaThe CTPOK expected
u actual. MbI u3BaedeM aTOT KOJ B MeToz compactExpectedAndActual. Tem He Menee
Bce (popMaTUpOBaHUE JIOJIKHO TTPOUCXOANTD B yHKIMu formatCompactedComparison.
DyHKuus compact... He JOJUKHA JeaaTh Hudero, kpome cxarus [G30]. Pasobbem ee
CJIELYIOIIM 06Pa3oM:

private String compactExpected;
private String compactActual;

public String formatCompactedComparison(String message) {
if (canBeCompacted()) {
compactExpectedAndActual();
return Assert.format(message, compactExpected, compactActual);
} else {
return Assert.format(message, expected, actual);
1
}

private void compactExpectedAndActual() {
findCommonPrefix();
findCommonSuffix();
compactExpected = compactString(expected);
compactActual = compactString(actual);

}
OG6paruTe BHUMaHKE: 9TO IPeobpa3oBaHue 3aCTaBIJIO HAC IOBBICUTH compactExpected
u compactActual mo mepemeHHBIX Kiracca. Eiie MHe He HpaBUTCS TO, YTO B JABYX MTOCJIE]I-
HUX CTPOKaX HOBOWM (hyHKITUW BO3BPAIAIOTCS TIEPEMEHHBIE, & B IEPBBIX /IBYX — HET.
ITO IPOTUBOPEUUT PEKOMEHIALIMSAM T10 UCIIOJIb30BAHUIO e/IMHbIX KonBentuii [G11].
3uauwur, yskuuu findCommonPrefix u findCommonSuffix caemyer nsMeHUTh TakK, 4TOOBI
OHM BO3Bpaliain 3Hauennd npedukca u cyhdukca.
private void compactExpectedAndActual() {

prefixIndex = findCommonPrefix();

suffixIndex = findCommonSuffix();

compactExpected = compactString(expected);
compactActual = compactString(actual);

}

private int findCommonPrefix() {
int prefixIndex = 0;
int end = Math.min(expected.Tength(), actual.length())
for (; prefixIndex < end; prefixIndex++) {
if (expected.charAt(prefixIndex) != actual.charAt(prefixIndex))
break;
}

return prefixIndex;
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private int findCommonSuffix() {

int expectedSuffix = expected.length() - 1;

int actualSuffix = actual.length() - 1:

for (; actualSuffix >= prefixIndex && expectedSuffix >= prefixIndex;
actualSuffix--, expectedSuffix--) {
if (expected.charAt(expectedSuffix) != actual.charAt(actualSuffix))

break
}

return expected.length() - expectedSuffix;
}
Takske cielyer U3BMEHUTh UMeHa [IePeMEeHHbBIX KJIacca Tak, 4YToObl OHU CTall 4yTh
6osiee TouHbIMU [N1]; B KOHIIE KOHIIOB, 00€ IepeMeHHbIe MIPEACTABASIOT COO0N HH-
JIEKCBHI.

Tmarenbnoe nsydyenne findCommonSuffix BBISBISET CKPBITYIO BDEMEHHYIO ITPUBSI3KY
[G31]; pabora GpyHKIMHU 3aBUCUT OT TOIO, 4TO 3HauYeHue prefixIndex BbIYKCIAETCS
bynkmmeit findCommonPrefix. Ecaim BbI3BaTh 9TH /iBe (DYHKIIMU B HEBEPHOM MOPSJIKE,
BaM IIPEJCTOUT HEMPOCTON ceanc oraagku. UToObl 9Ta BpeMeHHas IPUBA3Ka cTajia
o4eBMIHOM, 3HaYeHue prefixIndex Gyer nmepemaBarbes mpu Boizose findCommonSuffix
B apryMeHTe.
private void compactExpectedAndActual() {

prefixIndex = findCommonPrefix();

suffixIndex = findCommonSuffix(prefixIndex);

compactExpected = compactString(expected);

compactActual = compactString(actual);

}

private int findCommonSuffix(int prefixIndex) {
int expectedSuffix = expected.length() - 1:
int actualSuffix = actual.length() - 1:
for (; actualSuffix >= prefixIndex && expectedSuffix >= prefixIndex;
actualSuffix--, expectedSuffix--) {
if (expected.charAt(expectedSuffix) != actual.charAt(actualSuffix))
break;

}

return expected.length() - expectedSuffix;
}
Ho u takoe pernienue octaBisieT skenath ayuriero. [lepenada aprymenTa prefixIndex
B AUT Hesorndno [G32]. Ona ycraHaBIMBaeT MOPSIAOK BhI30BA, HO HUKOUM 00-
pasoMm He 00bSICHsIET HeOOXOUMOCTh IMEHHO TAKOTO MOPsiiKa. JIpyroii mporpaMMucT
MOJKET OTMEHUTb BHECEHHOE U3MEHEHNE, TAaK KaK HUUTO He yKa3blBaeT Ha TO, YTO 3TOT
napameTp AeHCTBUTETBHO HEOOXOIUM.
private void compactExpectedAndActual() {

findCommonPrefixAndSuffix();

compactExpected = compactString(expected);
compactActual = compactString(actual);

}

private void findCommonPrefixAndSuffix() {
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findCommonPrefix() :
int expectedSuffix = expected.length() - 1;
int actualSuffix = actual.length() - 1:
for (;
actualSuffix >= prefixIndex 8& expectedSuffix >= prefixIndex;
actualSuffix--, expectedSuffix--
) |
if (expected.charAt(expectedSuffix) != actual.charAt(actualSuffix))
break;

suffixIndex = expected.length() - expectedSuffix;
1

private void findCommonPrefix() {

prefixIndex = 0;

int end = Math.min(expected.length(), actual.length());

for (; prefixIndex < end; prefixIndex++)

if (expected.charAt(prefixIndex) != actual.charAt(prefixIndex))
break;

1
Oyukuu findCommonPrefix u findCommonSuffix Bo3BpaIaoTcs K MpeKHEMY BHULLY,
ynxims findCommonSuffix mepenmenosbiBaercs B findCommonPrefixAndSuffix, u B Hee
BKJI0YaeTcs Bbi3oB findCommonPrefix 10 BIIOIHEHUS KAKMX-IH00 APYIUX JAEHCTBHIA
Tem camMbIM BpeMeHHast CBsI3b ABYX (DYHKIIUH yCTaHABIMBAETCS TOpasiio GoJiee paju-
KaJIbHO, YeM B TIpe/bIiyIiieM peniennu. KpoMe Toro, HOBoe perieHne co Bceil 0ueBm/I-
HOCTBIO JIEMOHCTPUPYET, HACKOJIbKO yposumBa ¢hyakius findCommonPrefixAndSuffix.
[laBaiiTe HEMHOTO TTIOYMCTHUM €€.
private void findCommonPrefixAndSuffix() {

findCommonPrefix();

int suffixLength = 1;

for (; !suffixOverlapsPrefix(suffixLength); suffixLength++) {

if (charFromend(expected, suffixLength) !=
charFromEnd(actual, suffixLength))
break;

suffixIndex = suffixLength:
}

private char charFromEnd(String s, int i) {
return s.charAt(s.length()-1);}

private boolean suffixOverlapsPrefix(int suffixLength) {
return actual.length() - suffixLength < prefixLength ||
expected.length() - suffixLength < prefixLength;
1

Tax ropasno myumie. HoBas Bepcus Kofa o4eBUIHO TTOKa3biBaeT, 4To suffixIndex
B JI€HICTBUTENBHOCTHU onpeenser oauny cyGdukca, a npexnee nMst ObLIO BHIOPAHO
HEYIAYHO. JTO OTHOCUTCA U K prefixIndex, XOTs B TaHHOM CJiydae «UHIEKCY U «JIJTH-
Hay» ABJLIOTCS cMHOHNMaMmu. HecMoTps Ha 9TO, MCIIOJIB30BAHNE TEPMUHA </IJTUHA
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BBITIISIAT GoJtee mocenoBaTenbHo. [IpobiemMa B TOM, 4TO 3HAYEHE TIEPEMEHHO Suf-
fixIndex orcunmthiBaeTcd He oT 0, a OT 1, TaK YTO HA3BIBATH €TO «JJIMHOM» HE COBCEM
KOPPEKTHO (KCTaTH, 9THUM 5Ke 00CTOATENCTBOM OOBSICHSIIOTCS 3arajlouHble pubasie-
uwus +1 B computeCommonSuffix [G33]). [laBaiite uctipaBum 3TOT HeJIOCTATOK. Pe3ysibrar
mokasas B siuctunre 15.4.

Jinctmur 15.4. ComparisonCompactor.java (npoMexxyTo4yHas Bepcusi)
public class ComparisonCompactor {

private int suffixLength;

private void findCommonPrefixAndSuffix() {
findCommonPrefix();
suffixLength = 0;
for (; !suffixOverlapsPrefix(suffixLength); suffixLength++) {
if (charfFromEnd(expected, suffixLength) !=
charfFromEnd(actual, suffixLength))
break;
1
!

private char charFromEnd(String s, int 1) {
return s.charAt(s.length() - i - 1);
}

private boolean suffixQverlapsPrefix(int suffixLength) {
return actual.length() - suffixLength <= prefixLength ||
expected. length() - suffixLength <= prefixLength;

private String compactString(String source) {

String result =
DELTA START +
source.substring(prefixLength, source.length() - suffixLength) +
DELTA_END;

if (prefixLength > 0)
result = computeCommonPrefix() + result;

if (suffixLength > 0)
result = result + computeCommonSuffix();

return result;

}

private String computeCommonSuffix() {
int end = Math.min(expected.length() - suffixLength +
contextLength, expected.length()
)
return
expected.substring(expected. length() - suffixLength, end) +
(expected.length() - suffixLength <
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expected.length() - contextlLength ?
ELLIPSIS @ ""):

}
Bce +1 B computeCommonSuffix ObLar 3aMeHeHbl Ha -1 B charFromEnd, re 9To CcMOTPUTCS
aBCoJIIOTHO JIOTUYHO; TaKsKe OblLIM U3MEHEeHbI iBa orepaTopa <= B suffixOverlapsPre-
fix, Ti1e 9T0 TOKe aOCOIIOTHO JIOTUYHO. DTO MO3BOJIUIIO IlepeuMeHoBarhb suffixIndex
B suffixLength, c 3aMeTHBIM yTydIIeHIEM YI060INTAEMOCTH KOJA.

OpxHaxo 311ech BO3HUK/IA 0Ha IpodsieMa. B xoze yerpaHeHus +1 g 3aMeTrI B compact -
String caeayIonyio CTpoKy:
if (suffixLength > 0)

Haiinure ee B muctunre 15.4. Tak kak suffixLength cramo na 1 Membie, 4em GbLIO TIpe-
SKJ1€e, MHE CJIe[I0BaJIO Obl 3AMEHUTD OIIEPATOP > OIIEPATOPOM >=, HO ITO BBILJISAUT HEJIO-
ruuno. [Tpu Gojiee BHUMATEILHOM aHAJIM3€e MbI BUAUM, YTO KOMaH/a if IpesoTBpaiiaer
npucoenuHerme cyhdukca ¢ HymaeBo ainHoit. Ho 10 BHeceHUs MI3MeHeHnT KOMaH/Ia
if ObLIa 6ecI0Ie3HOIH, II0TOMY 4TO 3HadyeHue suffixIndex ne morso ObITh MeHblie 1!

ITO CTaBUT 110/l COMHEHME M0Je3HOCTh 00enx koMany if B compactString! TToxoxe,
00e KOMaH/[bl MOKHO UCKJIIOYUTh. 3AKOMMEHTHPYEM MX U IIPOBEEM TECTUPOBAHMUE.
Tector ponin! JaBaiite MBMEHHM CTPYKTYPY compactString, uToObl yAaauTh JIUIIHITE
KOMaH/Ibl 1f 1 3HAYMTEJNBbHO YIIPOCTUTD camyto dhyHkimio [ GI].
private String compactString(String source) {
return

computeCommonPrefix() +

DELTA_START +

source.substring(prefixLength, source.length() - suffixLength) +

DELTA_END +

computeCommonSuffix();

}

Crasto ropasjio sryuiie! Tenepb Mbl BUiM, 4To hyHKIMS compactString mpocrto coemu-
et (hparMeHTh CTPOKH. BeposiTHOo, 9TOT (haKT MOKHO CIeaTh efne Ooree 0UeBHI-
HbiM. OCTANIOCh ellle MHOTO MEJKUX YIIyUIeHu#, KOTOPble MOKHO ObLIO GBI BHECTH
B ko/l. Ho s He cTaHy MyuuTh Bac OPOOGHBIMU OMUCAHUSMU OCTAIbHBIX U3MEHEHUH
U TIPOCTO TIPUBELY OKOHYATETHHBII Pe3yJ/IsTar B auctumre 15.5.

Jinctuur 15.5. ComparisonCompactor.java (OKoOHuYaTenbHas Bepcus)
package junit.framework:;

public class ComparisonCompactor {

private static final String ELLIPSIS = "..."
private static final String DELTA_END = "]";
private static final String DELTA_START = "[";

private int contextlLength;
private String expected;

private String actual; )
npodoicenue 5
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Jinctunr 15.5 (npogomkexue)

private int prefixLength;
private int suffixLength;

pubTic ComparisonCompactor(

int contextlength, String expected, String actual
) |

this.contextLength = contextlLength;

this.expected = expected;

this.actual = actual;

}

public String formatCompactedComparison(String message) {
String compactExpected = expected;
String compactActual = actual;
if (shouldBeCompacted()) {
findCommonPrefixAndSuffix();
compactExpected = compact (expected);
compactActual = compact(actual);

}

return Assert.format(message, compactExpected, compactActual):

}

private boolean shouldBeCompacted() {
return !shouldNotBeCompacted();

}

private boolean shouldNotBeCompacted() {
return expected == null ||
actual == null ||
expected.equals(actual);

}

private void findCommonPrefixAndSuffix() {
findCommonPrefix()
suffixLength = 0;
for (; !suffixOverlapsPrefix(); suffixLength++) {
if (charFromEnd(expected, suffixLength) !=
charfFromEnd(actual, suffixLength)
)
break;
1

}

private char charfFromEnd(String s, int 1) {
return s.charAt(s.length() - i - 1);:

}

private boolean suffixQverlapsPrefix() {
return actual.length() - suffixLength <= prefixLength ||
expected. length() - suffixLength <= prefixLength;
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private void findCommonPrefix() {
prefixLength = 0;
int end = Math.min(expected.length(), actual.length());
for (; prefixLength < end; prefixLength++)
1T (expected.charAt(prefixLength) != actual.charAt(prefixLength))
break;

}

private String compact(String s) {
return new StringBuilder()

.append(startingE11ipsis())
.append(startingContext())
.append(DELTA_START)
.append(delta(s))
.append(DELTA_END)
.append(endingContext())
.append(endingE1Tipsis())
.toString();

}

private String startingE1lipsis() {
return prefixLength > contextLength ? ELLIPSIS : "";

}

private String startingContext() {
int contextStart = Math.max(0, prefixLength - contextlLength);
int contextkEnd = prefixLength;
return expected.substring(contextStart, contextEnd);:

}

private String delta(String s) {
int deltaStart = prefixLength;
int deltabnd = s.length() - suffixLength:
return s.substring(deltaStart, deltaknd):

}

private String endingContext() {
int contextStart = expected.length() - suffixLength;
int contextknd =
Math.min(contextStart + contextlLength, expected.length())
return expected.substring(contextStart, contextknd);

}

private String endingE1Tlipsis() {
return (suffixLength > contextLength ? ELLIPSIS : "");

}
}

Pesynbrar BBITJASAUT BIIOJTHE CUMIIATHYHO. MOYJTh AeIUTCS HA TPYTIIIBL: TEPBYIO
IPYIIY COCTABJSIOT QYHKIIMH aHAIN3a, & BTOPYIO — QyHKIimn cunte3a. OyHKimm
TOMOJIOTHIECKH OTCOPTUPOBAHBI TAKUM 0OPA30M, UTO OTIPEIETIEHIE KaKI0H (DyHKIMN
pasMelaeTcd 1epes ee epBbIM Uclob30BanreM. CHavasa olpeiessaioTes Bee (pyHk-
MY aHAJIN32, & 32 HUMU CIeyioT (hyHKIIUKU CUHTE3a.
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BuuMmaTenbHO MPUCMOTPEBIINCH, MOKHO 3aMETUTh, UTO sI OTMEHUJI HEKOTOPbIE pe-
HIeHus], IPUHSATHIe paHee B 3TOH ryaBe. Hampumep, HeKOTOpbie U3BJIEUEHHBIE Me-
TO/bI OBLIM CHOBa BCTPoeHbI B TormatCompactedComparison, a CMbICH BbIpaxKeHUs
shouTdNotBeCompacted cnosa nsmenucs. 1o TunrdHag curyarys. OaHa nepepaboTka
YacTO TPUBOAUT K APYTO, OTMeHstroeil epByto. [TepepaboTka mpeacTaBisiet co6oit
UTEPaTUBHBII IIPOLIECC, MOJHBINA P00 U OMNOOK, HO 9TOT MPOIIECC HeU30eKHO MIPH-
BOJIUT K (hOPMUPOBAHUIO KO/IA, IOCTONHOTO HACTOSIIETO PO ecCroHaa.

3aK/iloueHue

Wrak, «npasuio 6oiickayTa» BBIIIOJHEHO: MOLYJ/Ib CTaJl YMIE, YeM ObLI [0 HALIEro
npuxoza. U1 1eno He B TOM, 9TO OH OBLT HEJOCTATOYHO YUCT, — aBTOPBI OTJIMYHO I10-
Tpyauanch Hag HuM. OIHAKO HE CYIeCTBYET MOYJIS, KOTOPDBIA HEJIb3sT OBLIO Obl
VJYUIIUTD, ¥ KaKAbLA 13 HAC 00gd3aH OCTABUTD Uy KO KO XOTs Obl HEMHOIO JIyYLIIE,
YeM OH OB
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[Mocetus crpanuty http.//wwwjfree.org/jcommon/index.php, Bbl HaiieTe Ha Hell onu-
canue 6ubamorexkn JCommon. [ny6oko B Hespax 910l OMOIMOTEKH CKPBIT MAKET 078,
jfree.date. Tlaker comep:ut Kiaacc ¢ umereM SerialDate. B aToil riase Mbl 3aiiMemMcst
aHaJIM30M 9TOTO KJacca.

Kiacce SerialDate nanucan Jasugom Tnnbeprom (David Gilbert). Hecomuenno, Jasun
SIBJISIETCST OIIBITHBIM U KOMIIETEHTHBIM TIPOTpaMMucToM. Kak Bbl camut yOeuTeCh, B 3TOM
KOJIe OH ITPOSIBUIT 3HAUNTETBHYIO CTeTeHb MPodeCcCHoHAIN3Ma U TUCIUTIINHEL Bo Beex
OTHOIIIEHUSX 3TO «XOPOIIMH KO/l». A ceifyac g HaMepeH Pa3HeCcTH ero B MyX U IPax.

[lesto BoBce He B 3710M yMbIcite. V s BoBce He cunTalo, 4TO S HaMHOTO Jryutre /[aBuia

1 TI09TOMY UMEIO ITPaBO KPUTUKOBATH ero Ko/ J[elicTBUTeIbHO, eCJIH 3arJIsTHY Th B MO
KO[I, 1 YBEPEH, UTO BbI Hali/ileTe B HEM HEMAJIO MTOBOJIOB /IJIsT KPUTUKHU.
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Her, nesio He B MOeM CKBEpHOM XapakTepe WM Ha[MEeHHOCTH. $1 Bcero Jiniib HamepeH
IPOAHAIU3UPOBATH KOJI € TIPO(MHECCUOHATIBHON TOUKY 3PEHMs], He DOJiee 1 He MEHee.
ITO TO, YTO BCE MBI IOJUKHBI IeJaTh COKOITHO 1 6e3 yrpuizennii cosectr. U Bee
MBI JTOJIZKHBI TOJIBKO IPUBETCTBOBATD, KOT/IA TAKON aHAIN3 KTO-TO IIPOBOJIUT 32 HAC.
Tonbko TOCTEe TOMOOHON KPUTHKH MBI Y3HAEM HEUTO HOBOE. DTO JIETAI0T Bpadyi. ITO
JIeJIAI0T TUJIOTBL. DTO JAeJIAI0T a/IBOKATLL. V1 MbI, TPOrpaMMUCTBI, TOKE JAOJKHBI 9TOMY
HAyUYUTBCS.

U ere oxHo 3ameuanue o nmoBoay Jpsuaa Tunbepra: J[sBua — He IPOCTO XOPOIIHI
[POrPAMMHUCT. Y HEro XBaTUJIO CMEJOCTH U J006pOil BOJM HA TO, 4TOObI HECTLIATHO
IPELOCTABUTH CBOI KO coobiiecTBy. aB1/| pasMeCTUI CBOI KOJ B OTKPLITOM JI0-
CTyTIe ¥ TIPE/JIORUI BCEM JKETAIONNM UCITOIb30BaTh U 006CYKIaTh ero. OramdHast
paboral

Kmacc SerialDate (auctunr b.1, ¢. 390) npezgcraBisieT faThl B A3bIKe Java. 3auemM
HY’KEH KJIACC /IS TIPEJICTABJIEHHUS JIaT, €CJIU B Java ysKe UMeIOTCsl TOTOBbIE KJTacChl
java.util.Date, java.util.Calendar u T. n.? ABTOpP Hamucas CBOU Kjacc u3-3a mpo-
6J1eMBl, ¢ KOTOPOIT YacTO cTaJKUBaJICs caM. Ee cyTh XOPOIIO pasbsCHSIETCS B OT-
KpbiBaiotiieM KommerTapun Javadoc (ctpoka 67). Bo3aMOKHO, KOMY-TO TaKO€ pellieHne
MTOKAKETCST PAAUKAIBHBIM, HO MHE ¥ CAMOMY TPUXOAMIOCH CTATKUBATHCS C ITOU
po06IeMOii, U 51 IPUBETCTBYIO KJIacC, OPUEHTHPOBAHHBIN Ha paboTy ¢ AaTOil BMECTO
BpPEMEHM.

Mpexxae BCcero — 3acraBuTb paboTtaTtb

B kiacce SerialDateTests comepsurcst HabOp MOAYAbHbBIX TecToB (JimcTHHT B.2,
c. 411). Bee tectbr npoxoaat. K coskaeHuto, 6erioe U3ydeHne TeCTOB MOKa3bIBaCT,
YTO TECTUPOBaHUE He TIOKPbIBaeT yacTh kona [T1]. Hanpumep, nouck nmokasreisaer,
gyT0 MeTo/ MonthCodeToQuarter (ctpoka 334) He uctombayercs [ F4]. CooTBeTcTBEHHO
OH He BKJIIOYAETCSI B MO/IYJIbHbIE TECTHI.

Wrak, st saryctua Clover, 4To6bl y3HATh, KaKas 4acTh KOJA PEATHHO TTOKPHIBAETCS
MozyabHbiME TecTami. Clover coo0Imaet, YTo MOYIbHBIE TECThI BBITIOIHSIOT TOJBKO
91 us 185 ucnomnnsiembix Komanz SerialDate (okoso 50%) [T2]. Kapra nmokpbiTus Ha-
MOMIHAJIA JIOCKYTHOE OJIESIIIO, & TI0 BCEMY KJIACCHI ObLIN PasdpOCaHbI OOJIBIINE TISITHA
HEBBITIOJTHSIEMOTO KOJIa.

Moeii 11e71b10 OBLIO MOJIHOE IIOHUMAHNE U IepepaboTKa Koza 9Toro Kiaacca. 51 He Mor
TOOUTHCST 9TOTO (€3 BHAYMTETBHOTO YIIYUIIEeHHs TECTOBOTO MOKPBITHSI, TOITOMY MHE
IPUILIOCH HAIKCATh COOCTBEHHBIN HAGOP aOCOIIOTHO HE3aBUCUMBIX MOZYJIbHBIX
tectoB (suctunr b.4, c. 419).

HpOCManI/IBaH KO/ TECTOB, MOXHO 3aMETUTh, YTO MHOTME M3 HUX 3aKOMMEHTHPO-
BaHbI. ITU TECTHI HE TTPOXO/INJN B UCXO[HOM BapuaHTe. OIHAKO OHU MPE/ICTABIISIIOT
HOBejleHre, KOTOPBIM, Ha MOM B3IJIsi, 10JKeH o0sazaTth kiace SerialDate. CoorBer-
CTBEHHO, B X0z niepepaboTku SerialDate st Gyay paboTaTh Haj TEM, YTOOBI HTU TECThI
TOJKe ITPOXOANJIN.
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Jlaske ¢ HECKOJIBKUME 3aKOMMEHTHPOBaHHbIMEU TecTamu Clover coobiaet, 4o HoBbIe
MOJIyJIbHbBIe TecThl TOKpbIBaIOT 170 (92%) us 185 ucnomnmsembix komana. Hermoxo,
XOTSI 5T [yMaio, 4TO U ATOT TIOKA3ATETb MOKHO YJIYUIITHTh.

Bo3MoskHO, B HECKOJIBKUX TIEPBLIX 3aKOMMEHTUPOBAHHBIX TecTaxX (cTpoku 23—63)
s cJIerKa XBaTuJ depes Kpaii. VX npoxoskaeHue He OblI0 (GOopMabHO 3aJI05KEHO [IPU
[IPOEKTUPOBAHUMU IIPOTPAMMBbI, HO JJaHHOE MOBEJIEHUE Ka3al0Ch MHE aDCOJIIOTHO OYe-
BuaHBIM [ G2].

51 He 3Hat0, 3aueM cozaBajicst MeToj testWeekdayCodeToString, HO pas ysk OH GbLI Ha-
I1CaH, Ka3aJI0Ch OUEBU/IHBIM, UTO B pad0OTe METO/Ia He JI0JIKEH YIUThIBATHCS PETHCTD
cuMBoJsioB. Hammcath cooTBeTcTBYIOMIMIT TecT ObL0 saeMenTapHo [T3]. 3acraBurs
ero paborarh ObLIO ellle MPOILE; s IIPOCTO U3MEHMUI CTPOKU 259 u 263, 4ToObI B HUX
ucroJsib3oBasiach PyHkImsg equalslgnoreCase.

Tectsl B cTpokax 32 u 45 ocTaauch 3aKOMMEHTUPOBAHHBIMU, TaK KaK MHe ObLIO He-
SICHO, HY’KHO JIF TIOJIJIEPKUBATH COKPAIIlEHUsT BUjia «tues» u «thurss.

Tector B cTpokax 153 u 154 He mpoxoasT. XOTsI, ECTECTBEHHO, HOJIKHBI TPOXOIUTD
[G2]. TIpobaema (a 3a01HO U TecThl B cTpokax 163—213) jrerko ucpasJisieTcst BHeCe-
HUeM CJepyIonnx n3Menennii B pynkmmio stringToMonthCode.

457 if ((result < 1) || (result > 12)) {
result = -1;
458 for (int i = 0; i < monthNames.length; i++) {
459 if (s.equalsIgnoreCase(shortMonthNames[i])) {
460 result =1 + 1;
461 break;
462 }
463 if (s.equalsIgnoreCase(monthNames[i]1)) {
464 result =1 + 1;
465 break;
466 }
467 }
468 }

3aKOMMEHTHPOBAHHBI TecT B cTpoke 318 BhIsABIAgET OMIMOKY B MeToze get -
FollowingDayOfWeek (cTpoka 672). 25 nexabps 2004 roga 6b110 cy660T0it. Ciie-
nytomeit cy66oroii 6pi10 1 auBapst 2005 roga. TeM He MeHee IIPH 3allycKe TecTa
getFollowingDayOflleek yTBep:kIaeT, 4to mepBoii cyOOOTOM, IpeiecTByoIIel 25 re-
Kabpst, 66110 25 Mexabpst. Pazymeercs, ato Hesepto [G3],[T1]. [Tpobrema — Tumnmdmas
omubka rpanndHoro yeaosus [ T5] — kpoercs B crpoke 685. CTpoKa J0JKHA YATAThCS
CJIELYIOTIM 06Pa3oM:

685 if (baseDOW >= targetWeekday) {
NutepecHo, uTo mpobieMbl ¢ 3TON (GyHKIMe BOSHUKaAU U paHbIie. V3 ucro-

pun n3MeHeHu# (ctpoka 43) BUAHO, 9TO B hyHKIUAX getPreviousDayOfheek,
getFollowingDayOfleek u getNearestDayOfleek [T6] «ucmpaBisiuch ommbOKm».

Monybhbiii TecT testGetNearestDayOfWeek (crpoka 329), nposepsiomiuii paboTy
Mmetoja getNearestDayOfWeek (cTpoka 705), udHayaibHO ObLI He TAKKM JJIAHHbBIM



306 FnaBa 16. MNepepaboTka SerialDate

U MCYEPIIBIBAIOIINM, KAaK B OKOHYATEIbHON BePCHHU. S BKJIIOUNI B HETO MHOTO JIOTIOJI-
HUTEJbHBIX TECTOBBIX CIIEHAPHUEB, TIOTOMY UTO HE BCE UCXOHBIE TECTHI MTPOXOUITN
yenerto [T6]. TlocmoTpuTe, KaKKe TeCTOBbIE CIIeHapUU ObLIN 3aKOMMEHTHPOBA-
HBI — 3aKOHOMEPHOCTD IIPOSIBIIAETCs H0CTaTo9HO oueBuaHo [T7]. Cooii B anropurme
MIPOUCXO/UT B TOM CJIyYae, eciin OVKAUIINi 1eHb Haxoaurest B Oy ayiieM. OUeBUIHO,
U 3716Ch MTPOUCXOUT KaKasi-TO OMUOKA TpaHnaHoro yeaosus [T5].

PesybraThl TECTOBOTO TIOKPBITH KOJIA, osTydenibie oT Clover, Toske BecbMa nTepec-
HEI [ T8]. Ctpoka 719 Hukorza He BemosHsAeTcst! Cire1oBaTeIbHO, YCIOBHe 11 B CTpOKe
718 Bceraa stoskHO. C 11epBOro B3rJs/a Ha KO IIOHATHO, 4TO 3TO ICHCTBUTEJIBHO TaK.
ITepemennas adjust Bcerja oTpuiareabia, OHa He MOKET ObITh GoJibliie b0 paBHA
4. 3HAYNT, AITOPUTM TIOIIPOCTY HEBEPEH.

[IpaBuibHBIN aNTOPUTM BBITJISIUT TaK:
int delta = targetDOW - base.getDayOfWeek():
int positiveDelta = delta + 7;
int adjust = positiveDelta % 7;
if (adjust > 3)
adjust -= 7;
return SerialDate.addDays(adjust, base);
Haxomnert, 11t TpoXoKieHNs TECTOB B CTPOKax 417 u 429 jocTaTouHO MHUIUUPOBATH
uckoueHue 111egalArgumentException BMeCTO BO3BPAIEHHS CTPOKK OIIHMOKU B (DYHK-
muax week InMonthToString u relativeToString.

[Tocse Takux M3MeHEHU BCe MOy IbHbBIE TECTBI TPOXOAAT. BeposiTHO, Kiacc Serial-
Date Tereps aeiicTBuTeIbHO paboTaeT. Terepp IPUILLIO BPEMS «IOBECTH €0 0 YMa».

...[TOTOM OUUCTUTDb KOA

Mot npoananusupyem Koz SerialDate oT Hayasia 10 KOHIIA, yCOBEPLIECHCTBY €0 B X0/1e
npocMoTpa. XoTs Hiske 00 9TOM He YIOMUHAETCSI, TI0CJIe KaK/I0r0 BHOCUMOTO H3Me-
HEHUST BBITTOJHSIIACH BCe MOJLYJIbHBIE TecThl JCommon, BKItoUas MO opaboTaHHbIH
MOy IbHBIH TecT SerialDate. MTak, BbI MOXKeTe OBITH YBEPEHBI B TOM, YTO BHOCHMbIE
uU3MeHeHUs1 He HapyaoT pabotsr JCommon.

Haunewm co crpoku 1. B Hell TpuBOASTCS MHOTOCTIOBHBIE KOMMEHTApUuU ¢ WH(GOpMa-
el o JIMIeH3UHN, aBTOPCKUX 1IPaBax, aBTOpPax U UCTOpUHU udMeHeHui. beccriopho,
CYIIECTBYIOT HEKOTOPbIE I0pUIITIeckre GopMaTbHOCTH, KOTOPBIE HEOOXOANMO COOITIO-
JlaTb, [I09TOMY aBTOPCKUE 1IPaBa U JIMIEH3UU JJ0JIKHDL ocTaTbes. C Ipyroil CTOpoHbl,
HUCTOPUS U3MEHEHUI sABJsieTcs nepeskuTkoM 13 1960-x rogos. Cero/iHs y HaC UMEIOTCSA
CHICTEMBI YIIPaBJICHNS MCXOIHBIM KOJIOM, KOTOPBIE BCe 3TO /IeTaloT 3a Hac. VcTopuio
cnenyet ypanuth [C1].

Crmcok uMImopTa, HaunHAIOIUicsa B cTpoke 61, caemyeT COKpaTUTD MPU TTOMOTIN
KOHCTPYKIIMH java.text.* u java.util.* [J1].

K dopmaruposanuio HTML B Javadoc (cTpoka 67) st orHOLIych 6€3 BocTOpra. MeHs
6ecoKOsAT UCXOIHBIE (hAlJIbl, HAUCAHHBIE HOJIee YeM HA OTHOM sI3bIKe. B 9TOM KOM-
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MeHTapuy BCTPEYAIOTCs YeThipe A3blKa: Java, anrmiickuil, Javadoc 1 HTML [G1].
[Tpu TakoM KoJIMYeCTBE SI3BIKOB TPYAHO MOIEPKUBATD MOPI0K B Koze. Harpumep,
aKKypaTHOE pasMellieHre cTpok 71 1 72 tepsieTcst Ipu reHepupoBanuu Koga Javadoc,
JIa ¥ KOMY 3aX04eTcsl BUeTh Teru <ul>u <1i> B ucxoxnom koze? IIpaBuibHee ObL10
GBI TPOCTO 3aKJTIOUUTh BECh KOMMEHTAPHil B TETH <pre>, 4To0bI (hOPMATUPOBAHIKE B UC-
XOJIHOM KoJIe coxpaHuioch B Javadoc!.

Crpoxa 86 cosepxut o0bsaBienne Kiacca. [loueMy aToT kiace HasbiBaeTcst SerialDate?
[Touemy B HEM TIPUCYTCTBYET CJIOBO «serial> — TOJBKO OTOMY, UTO KJacc OObSIBIEH
MPOU3BOAHBIM OT Serializable? DTo BBITJISAUT MAJIOBEPOSITHO.

He 6ymy nmep:xath Bac B HeBefleHUM. S1 3HAI0 (WM 110 KpaiiHeil Mepe 1MoJarawo, 4To
3Hal0), MovYeMy ObLJIO HCII0JB30BaHO CJI0BO «serial»>. Ha 9T0 yKasbiBalOT KOHCTAHTBI
SERIAL_LOWER BOUND m SERIAL UPPER BOUND B ctpokax 98 u 101. Eue Gosnee oueBu-
Hasl TI0JICKa3Ka COJIEP/KUTCSI B KOMMeHTapuu, HaunHaoiemcst B crpoke 830. Kiace
HaszBaH SerialDate, TOTOMY YTO €ro peajmsanus MOCTPOEHA HA MCIIOJb30BAHUM
«HoOpsiIKOBOTO HOMepay (serial number), To ects kKosmmuectBa aHeit ¢ 30 gekabpst
1899 ropa.

Ha wmoit B3ruisin, y Takoro penieHus Ba HeflocTaTKa. Bo-TiepBbIX, TEDMUH «ITOPSIIKO-
BBII HOMEP» HeKOppekTeH. KOMYy-TO 9TO TTOKaKETCsT MyCTSIKOM, HO BBIOPAHHOE TPeI-
cTaBJICHHUE TIPEICTABISIET COO0I OTHOCUTENTHFHOE CMEIIEHNE, & He TIOPSITKOBBIN HOMEp.
TepMun «IOPSIAKOBBINT HOMEP» CKOPee OTHOCUTCS K MAPKUPOBKE TTPOMBIILIEHHBIX
n3/eNnii, a He K 1aTaM. Tak 4To, Ha MOl B3IV, Ha3BaHWE TTOTYINIIOCHh He CIUIIKOM
conepskaresibubiM [N1].

Bropoit Hepocrarok Gosee Baxken. Mms SerialDate mojpasyMeBaet orpeiesieHHy 0
peanuzarnmio. OIHAKO KTACC SBISAETCS aOCTPAKTHBIM ¥ 7S HETO PEATTH3AIIIO CKOPee
HY’KHO CKpPbIBaTh! S cumrtaro, 4To BRIGPAHHOE MM HAXOAUTCSA HAa HEBEPHOM yPOBHE
aberpaximn [N2]. TTo Moemy MHEHNMIO, Kiiace ObL1o Obl Jiydliiie Ha3BaTh Date.

K coskanenuo, B 6M6IMOTEKY Java BXOIMUT CAUIIKOM MHOTO KJIacCOB ¢ UMeHeM Date;
BEPOSTHO, 9TO He Jy4lnil BapuanT. [[0CKOJIbKY KJacc CKOpee OPUeHTHPOBaH Ha
paboTy ¢ cyTKaMu, s OAYMbIBAJ O TOM, 4TOObI Ha3BaTh €ro Day, HO U 9TO UMsI 4acTO
UCIIOJIb3YETCs B IPYTHUX MeCTaX. B KOHEYHOM MTOTE S PEILII, YTO JIYYIIHM KOMIIPO-
muccom Gyer umst DayDate.

B manbmeiiniem obcyxaennn 6ymet ncmoab3oBathes uMs DayDate. He 3aGoiBaiite,
4TO B JIMCTHHTAX, Ha KOTOPBIE BbI Oy/IETE€ CMOTPETD, KJIACC TTO-TIPEKHEMY Ha3bIBAETCSI
SerialDate.

A monnmato, mouemy DayDate Haciemyet ot Comparable u Serializable. Ho mouyemy
on HacJyienyer ot MonthConstants? Knace MonthConstants (auctunr B.3, ¢. 417) npen-
cTaBJisieT coOOM MPOCTOit HAOOP CTATHUECKUX KOHCTAHT, ONMPE/EISIFONIINX MECSIIbL.
HacnenoBanue ot K1accoB ¢ KOHCTAHTAMU — CTapbIil TPIOK, KOTOPBIM NCIIOIb30BAJIC
Java-nporpammucramu, uToObI U30EKaTHh BhIpaskeHuil Buga MonthConstants.January,

A ere npaBusibHee Ob110 ObI cunTaTh B Javadoc Bce KoMMeHTapuu 3apatee 0ThopMaTHpPOBaH-

HbIMH, '—ITO6BI OHUW OJMHAKOBO CMOTPEJINCH B KOJAE U B JOKYMECHTAIINN.
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HO 3TO HeyauHast MbIcJIb [J2]. MonthConstants ciemoBaio 6b1 0(bOPMUTH B BUJIE IIEpe-
YUCJIEHNUS.
public abstract class DayDate implements Comparable,
Serializable {
public static enum Month {

JANUARY (1),

FEBRUARY(2),

MARCH(3),

APRIL(4),

MAY(5),

JUNE(6),

JULY(7),

AUGUST(8),

SEPTEMBER(9) ,

OCTOBER(10),

NOVEMBER(11),

DECEMBER(12);

Month(int index) {

this.index = index;

public static Month make(int monthIndex) {
for (Month m : Month.values()) {
if (m.index == monthIndex)
return m;
}

throw new ITlegalArgumentException("Invalid month index " + monthIndex);

public final int index;
1
ITpeo6paszosanue MonthConstants B enum MHUIIMKUPYET Psijl UIBMEHeHMit B Kacce DayDate
U BCeX ero 1oJib3oBaTesix. Ha BHeceHne Becex u3MeHeH it MHeE TTI0TPeGoBaIOCh OKOJIO
vaca. OzHako Teneps modas GyHKIUS, IPexIe IoIydaBlias int BMECTO MecsLa,
TeTnepb TMOJIydaeT 3HAYCHIE U3 TepedncyeHus Month. ITo o3HaYaeT, 9YTO Mbl MOKEM
yaamutb Metoq 1sValidMonthCode (cTpoka 326), a TaksKe BCe IIPOBEPKU OLIMOOK KOAOB
MecsiiieB — Hapumep, monthCodeToQuarter (ctpoka 356) [G3].

[anee BozbmeMm cTpoky 91, serialVersionUID. [Tepemennast nucnosip3yercs /7151 yIipas-
JIEHUsI cepuasinaaliieil JaHHbIX. Ecin naMeHuTh ee, To Janublie DayDate, 3ammcanible
CTapoil Bepcreil IPoTpaMMBbl, IEPECTaHyT YMTAThCS, a TIOMBITKA TTPUBEAYT K MUCKJIIO-
yeHuto InvalidClassException. Eciu BbI He 0ObsiBUTE TIepeMeHHyIo serialVersionUID,
KOMITUJISITOP aBTOMaTUYeCKM CreHepUpyeT ee 3a Bac, IpUYeM 3HaueHue epeMeHHOoN
Gy/IeT pasandaThCs MPU KaXkKIOM BHECEHUN M3MEHEHUH B MOAYIb. 1 3Hat0, 4TO BO
Bcell TOKYMEHTAIlUU PEKOMEHIyeTCsl yIIPaBJIATh 9TOU IepeMeHHOH BPYUYHYIO, HO MHE
Ka)KeTcsT, 9TO aBTOMAaTHUECKOe yIIpaBieHne cepuanusanueii Hagexuee [G4]. B kon-
11e KOHIIOB, 1 IIPeAIIoYnTaI0 OTJaKuBaTh ucKaouenue InvalidClassException, uem
HEOOBSICHUMOE TIOBE/ICHIE TPOTPAMMBI B PE3yJIbTaTe TOTO, YTO 51 3a0bLJI U3MEHUTD
serialVersionUID. MTak, st cOGUpaioch yaaJuTh 9Ty epeMEeHHY0 — 0 KpaiiHeil Mepe
1oKa.
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KommenTapuii B crpoke 93 BbIrIsauT 306 TOUHBIM. VI30BITOYHBIE KOMMEHTAPUK TOJIb-
KO pacipoCTPaHIOT JUKUBYIO U HetocToBepHYTo nH(bopmaruio [ C2]. CooTBeTCTBEHHO,
s yIIAJISTIO eTO BMECTe CO BCEMU aHAJIOTaMH.

B xommenTapusx B crpokax 97 u 100 yrmoMuHaoTCs MOPSIZIKOBbIE HOMEPA, O KOTOPBIX
roBopuioch panee [C1]. KoMMeHTapUy OMUCHIBAIOT CAMYIO PAHHIOIO W CaMyTo TTO3]I-
HIOIO JIaTy, IPe/ICTaBsieMyTo kaaccoMm DayDate. VIX MOKHO c/iesiaTh 60siee MOHSTHBIMU
[N1].

public static final int EARLIEST DATE ORDINAL = 2; // 1/1/1900

public static final int LATEST DATE ORDINAL = 2958465; // 12/31/9999

Mpue rHescHo, mouemy 3HaueHue EARLIEST DATE ORDINAL paBHoO 2, a He 0. KommenTapmit
B cTpoKe 829 1o/ICKa3bIBAET, UTO ITO KaK-TO CBSI3AHO C IIpe/icTaBaeHreM aat B Micro-
soft Excel. Bosee nogpobHoe 00bscHEHNE COAEPAKUTCA B IPOU3BOAHOM OT DayDate
Kyacce ¢ umenem SpreadsheetDate (suctunr B.5, c. 428). KommenTapuii B ctpoke 71
XOPOIIO OOBSICHSIET CYTh JIEJIa.

ITpo6GiemMa B TOM, UTO TAKOI BBIOOP OTHOCHUTCS K peamsanuu SpreadsheetDate u e
umeeT Huuero obiero ¢ DayDate. M3 aToro s 3akiiouaio, uto EARLIEST DATE ORDINAL
n LATEST DATE_ORDINAL peasibHO He oTHOCcaTcs k DayDate 1 nx ciemyer nepemMecTuTb
B SpreadsheetDate [ G6].

[Touck 1Mo KOy TIOKa3bIBAET, YTO 3TH TIePEMEHHbBIE UCIIOJIB3YIOTCS TOJBKO B Spread-
sheetDate. Ouu He ucnosb3yiorces vy B DayDate, Hu B Apyrux kiaccax JCommon. Co-
OTBETCTBEHHO, £ llepeMenao nux B SpreadsheetDate.

Co caenyromumu nepemeHHbiMu, MINIMUM_YEAR SUPPORTED m MAXIMUM_YEAR SUPPORTED
(crpoxu 104 1 107), BosHuKaeT auemma. Bpoze ObI HOHSITHO, uTO ecyiu DayDate stBJisi-
ercst abCTPAKTHBIM KJIACCOM, TO OH He JIOJIKEH COEPyKaTh HHMOPMAIIUU 0 MUHUMAJTb-
HOM WJIM MAKCUMAJILHOM TOZie. Y MEHSI CHOBA BO3HUKJIO UCKYTIICHIE TIEPEMECTHTD 3TH
nepemennsbie B SpreadsheetDate [G6]. Tem He MeHee TTOMCK MTOKA3a, YTO T TIEPEMEH-
HbIE MCIIOJIb3YIOTCA ellle B 0ZIHOM KJiacce: RelativeDayOfleekRule (smuctunr B.6, c. 438).
B crpokax 177 u 178 dyukius getDate mpoBepsieT, UTO B €€ apryMeHTe MepeaeTCst
RNEHCTBUTENBHBII TOA. /lMeMMa COCTOUT B TOM, YTO T10JIb30BATENI0 aOCTPAKTHOTO
KJIacca HeoOXoinMa MHMOPMAIIUST O €T0 peaT3alnui.

Harmra 3aaua — mpefocTaBuTh 3Ty WH(pOpMaInio, He 3arpsI3HsIsl caMOTO KJacca
DayDate. B o61meM ciryyae Mbl MOIJIH ObI HOJIYYUTD JaHHbIE PeaIU3al[iil 13 9K3€MILI -
pa IMPOM3BO/IHOTO KJIacca, oHako hyHKIms getDate He momyvaeT ak3emmsip DayDate.
C npyroii CTOPOHbBI, OHA BO3BPAINAET TAKOW IKIEMILISAP, & 9TO O3HAUYAET, YTO OHA €T0
rae-To cosmaet. M3 ctpok 187—205 MOKHO 3aKII0UNTD, 4TO 9K3eMILIsIp DayDate cosma-
eTcsT TIPU BBI30Be OIHON 13 TpexX dyHKImii: getPreviousDayOfleek, getNearestDayOfheek
i getFollowingDayOfWeek. ObpaTuBumch K uctunry DayDate, Mbl BUAUM, 4TO BCe
ot (pyHkiuu (crpoku 638—724) Bo3BpaliaioT AaTy, co3aanuyo Gynkiueit addDays
(ctpoka 571), koropast Bei3biBaeT createlnstance (crpoka 808), koropast cosmaer
SpreadsheetDate! [G7].

B obtiem ciyuae 6a3oBbie KIAacChl He TOKHBI PACTIONATATh WHbopMarnmeil 0 CBOMX
IPOUBBOAHBIX Kj1accax. [Ipobiema pemmaercs npuMenenneM narrepia ABCTPAKT-
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HAS ®ABPUKA [GOF]| u cosmanuem kiacca DayDateFactory. Dabpuka cosmaer
aKk3eMILIIpH DayDate, a Takke MpeiocTaBIsieT HHMOPMAIINIO 110 TIOBOAY Peaynsaui —
B YaCTHOCTH, MUHUMAJIBHOE U MAKCUMAJIbHOE 3HAYCHWE /IAThI.

public abstract class DayDateFactory {
private static DayDateFactory factory = new SpreadsheetDateFactory();
public static void setInstance(DayDateFactory factory) {
DayDateFactory.factory = factory:

protected abstract DayDate makeDate(int ordinal);
protected abstract DayDate makeDate(int day, DayDate.Month month, int year);
protected abstract DayDate makeDate(int day, int month, int year);
protected abstract DayDate makeDate(java.util.Date date):
protected abstract int _getMinimumYear();
protected abstract int _getMaximumYear();
public static DayDate makeDate(int ordinal) {
return factory. makeDate(ordinal);

public static DayDate makeDate(int day, DayDate.Month month, int year) {
return factory. makeDate(day, month, year);

!
public static DayDate makeDate(int day, int month, int year) {

return factory. makeDate(day. month, year);

!
public static DayDate makeDate(java.util.Date date) {

return factory. makeDate(date);

public static int getMinimumYear() {
return factory. getMinimumYear();

public static int getMaximumYear() {
return factory. getMaximumYear();

}
}

dabpuka 3amenser Metonbl createlnstance merozamu makeDate, B pesyiibra-
Te 4ero MMeHa BBITJAAAT ropa3no ayumie [N1]. [To ymomuanuio ucnosb3yercs
SpreadsheetDateFactory, HO 9TOT KJIacc MOKHO B JIIOOOH MOMEHT 3aMEHUTH APYToii (a-
6puxoii. CtaTuyecKkue MeTOIbl, AEJIETUPYIOLIME BHIIOJIHEHNE OIl€PALUil abCTPAKTHHIM
MeTo/IaM, UCTOTB3YI0T KoMmGuHarwmio marrepuos CUHIJIET [GOF], IEKOPATOP
[GOF] m ABCTPAKTHAA ®ABPUKA.

Kinacc SpreadsheetDateFactory BBITJISIIUT TaK:

public class SpreadsheetDateFactory extends DayDateFactory {
public DayDate makeDate(int ordinal) {
return new SpreadsheetDate(ordinal);

public DayDate makeDate(int day, DayDate.Month month, int year) {
return new SpreadsheetDate(day, month, year);

public DayDate makeDate(int day, int month, int year) {
return new SpreadsheetDate(day, month, year);
1
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public DayDate makeDate(Date date) {
final GregorianCalendar calendar = new GregorianCalendar():
calendar.setTime(date):
return new SpreadsheetDate(
calendar.get(Calendar.DATE),
DayDate.Month.make(calendar.get(Calendar .MONTH) + 1),
calendar.get(Calendar.YEAR));

protected int _getMinimumYear() {
return SpreadsheetDate .MINIMUM YEAR_SUPPORTED;

}

protected int _getMaximumYear() {
return SpreadsheetDate.MAXIMUM_YEAR_SUPPORTED;

}
}

Kax Bunure, g y:xe nepemectust nepemennsie MINIMUM YEAR SUPPORTED u MAXIMUM YEAR
SUPPORTED B kJuacc SpreadsheetDate, B KOTOpOM UM 1OJIOXKeHO HaxoauThest [ G6].

Cuenyiomas npobyema DayDate — KOHCTaHTBI AHEH, HaunHaomuecs: co ctpoxu 109.
Ux crenyer opopmuts B Buzie ipyroro nepeunciaenusd [J3]. Mol yske Bumenu, Kak ato
JIEJIAeTCsI, TOITOMY s1 He Oy/y TTOBTOPSIThCsL. TIpH sKeTaHuK TOCMOTPUTE B HTOTOBOM
JINCTUHTE.

Jlajiee Mbl BUAUM cepuio TabJmll, HaunHarotryocs ¢ LAST DAY OF MONTH B cTpoke 140.
Most iepBast ipeTeH3ust K 9TUM TabJIIaM COCTOUT B TOM, YTO OITUCHIBAIOIIIE UX KOM-
MeHTapun u366ITouHb! [ C3]. OHUX MMEH BIIOJTHE JOCTATOYHO, TOITOMY s COOMPAIOCh
VIAJIUTh KOMMEHTapUH.

Tak:ke HesiCHO, TToueMy 3Ta Tabsmia He o0bsiBiieHa puBatHOl | G8], moTOMY UTO B
KJacce mMeeTcs cratudeckast pyakmusg lastDayOfMonth, mpemocraBasionias Te ke
JlaHHbIE.

Cuaenytomtast Tabuuia, AGGREGATE_DAYS TO _END_OF MONTH, BBITJISIIUT 3arajl0uHO — OHA
HU pady He ucnoJsbzyercsd B JCommon [GYI]. A ynanun ee.

To >xe ipounsomo ¢ LEAP_YEAR AGGREGATE_DAYS TO END_OF MONTH.

Cuenytoriiast Tabsmiia, AGGREGATE DAYS TO END_OF PRECEDING MONTH, mcrosib3yeTcst
TOJIBKO B SpreadsheetDate (cTpoku 434 u 473). Tak mouemy Obl He [IEPEMECTUTD ee
B SpreadsheetDate? TIpoTuB mepeMerieHust TOBOPUT TOT (DAKT, 4TO TAOJIUIA HE TIPH-
BsI3aHA HU K Kakoil KoHKpeTHOHW peanuianuu [G6]. C apyro#t cTOpOHBI, HUKAKUX
peanuszanuii, kpome SpreadsheetDate, hakTHUYECKY HE CYIIECTBYET, TOITOMY TabJIHILY
cJIeflyeT TiepeMecTuTh OJIMsKe K MecTy ee ncrnonb3oBanust [G10].

JIJtst MeHST PEeTmaioniuM 06CTOATENBCTBOM SIBIISIETCST TO, UTO 75T 00€CTIeUeHnsT JIOTH-
yeckoil corsacoBanHoctu [G11] rabuuny cienyer o0bsABUTH IIPUBATHOI M IIPEO-
CTaBUTH JOCTYI K Hell uepes dyHkimio Buaa julianDateOfLastDayOfMonth. Ho mo-
XO0sKe, Takast (DYHKI[MS HUKOMY He Hy»Ha. Bosiee Toro, ecaim atoro norpebyer HOBas
peasuzanust DayDate, TabauIy MOKHO Oy/IeT JIeTKO BEPHYTH Ha MecTo. [Toatomy s ee
HePEMEeCTHIL.

[ajnee cieayioT TPU IPYIIIbl KOHCTAHT, KOTOPbIE MOKHO IIPE0OPa3oBaTh B IEPEUNC-
senust (ctpoku 162—-205).
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I[TepBas 13 Tpex IPyIil IpeAHasHauY€eHa 1JIs BBIOopa Helelun B Mecsle. S1 mpeobdpasoBai
ee B riepeunciienure ¢ umeneM Week InMonth.
pubTic enum WeekInMonth {

FIRST(1), SECOND(2), THIRD(3), FOURTH(4), LAST(0);

public final int index;

Week InMonth(int index) {
this.index = index;
1
!

Co Bropoii rpymoii korctanT (crpoku 177—187) nesio oberout cioxuee. KoHeTaHThI
INCLUDE_NONE, INCLUDE_FIRST, INCLUDE_SECOND m INCLUDE BOTH omnpeneJisitoT, JOJKHBI JIn
BKJIFOUATHCS B IMAIIA30H KOHEUHbIE JaThl. B MaTeMaTHKe B TIOM00HBIX CITydastX MCIIOJIb-
3YIOTCSI TEDMUHBI «OTKPBITBII HHTEPBAJIY, <IIOJYOTKPITBII UHTEPBAI> U «3AMKHYThIii
UHTEPBAT>. MHE KaKeTCsT, ITO MAaTEMATHYECKIE HA3BAHMUST BHITJIAIAT GOJee TIOHITHO
[N3], moatomy s npeobpasoBai rpyiiny B nepeunciaenue Datelnterval ¢ ajeMeHTaMu
CLOSED, CLOSED_LEFT, CLOSED _RIGHT m OPEN.

Tperbs rpynma koucranT (ctpoku 18—205) onpejesisier, H0JKHO JIU B PE3YJIbTa-
Te MOMCKa KOHKPETHOTO [IHA HeJIeM BO3BPAIAThCA MOCJeHee, TTPE/bIYyIIee UIn
Gumskaiiiee BXoKAeHMe. BoIOpaTh MOAXOAsIIEe UM JIJIsI TAKOTO MEePEUnCAeHIsT
HerpocTo. B utore s octanosuiica na umenn WeekdayRange ¢ amementamu LAST, NEXT
n NEAREST.

Bo3MOKHO, BbI HE COTJIACUTECH € BbIOPaHHBIMU MHOI nMeHaMu. MHe OHM KaxKyTcs
JIOTUYHBIMH, HO Y Bac MOKET ObITh cBoe MHeHHe, OHAaKO ceiiyac KOHCTAHThI TIPH-
BeJIeHBI K (hopme, KOTOpast MO3BOJISAET JIETKO M3MEHUTH UX B CJIydae HeOOXOIMMOCTH
[J3]. Ouu nepenaiorcst He B BUJIE 1I€JIbIX YUCEL, A B BUJI€ CUMBOJIMUECKUX UMeH. 51 MOTY
BOCITIOJTE30BATHCST (DYHKIIHEH MeperMMEeHOBAHIS CBOEH pabodeil cpe/ibl ITist MI3MEHEHHUST
WMEH WJIV TUTIOB, He GECTIOKOSACH O TOM, UTO s IPOIYCTHUII TJIe-TO B KOjie -1 Win 2 nin
00bsIBJICHIE apryMeHTa 1Nt 0CTaI0Ch MJI0X0 OMMCAHHBIM.

[Toste description B ctpoke 208 Hurzie He UCIIONB3YeETCA. S yIamui ero BMecTe ¢ Me-
tomamu goctyna [ G9].

Taxske ObLI y1aJIeH BRIPOJKAECHHBII KOHCTPYKTOP MO yMordanuio B ctpoke 213 [G12].
Kommuisitop creHepupyert ero 3a Hac.

Mertogx isValidWeekdayCode (cTpokm 216—238) mpomyckaeM — MBI YIQJIUJINA €T0 TPU
CO3/IaHNH TIepevrcaeHs Day.

Mpr nogxoauMm K Metoxy stringToWeekdayCode (ctpoku 242—-270). KommenTapuu
Javadoc, ne nobasmsiontie moae3HON HHGOPMATINN K CUTHATYPE METO/A, TOJHKO
zarpomosknaioT kox [C3],[G12]. B koMMeHTapuM eCTh BCETO OJIUH CO/lEPKATEb-
HBIII MOMEHT — OH OTMCBIBAET BO3BpalaeMoe 3Hauenue -1. Ho mocie mepexosa Ha
nepeurcienue Day aTor komMeHTapuil cran HesepHbiM [C2]. Ceituac MeTon coobuia-
eT 06 ommbKe, BbiaBas uckiodenne 111egalArgumentException. S yaanmia KoMMeH-
Tapwuii.
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Takske st yIaJIui Bee KnodeBble cioBa final B 0ObABIEHISIX APTYMEHTOB 1 TEPEMEHHBIX.
Ha Moii B31JIs11, peasibHOI MOJIb3bI OT HUX He OBLIIO, a TIPOrPAMMY OHE 3aTPOMOKIAIOT
[G12]. Ynanenne final mpoTMBOPEYNT MHEHWIO HEKOTOPBIX aKcrepToB. Hampuwmep,
Po6epr Cummonc (Robert Simmons) [Simmons04, p. 73] HacTosATENBHO PEKOMEHIYET
«...TTovarre BCTaBsATh final B cBoeM Kozie». Pagymeercs, 51 ¢ 9TuM He coryiaces. Y final
MMEIOTCS CBOU TOJIE3HbIE TIPUMEHEHMsT (HATIPUMED, TPU 0OBSIBICHIN OTCTBHBIX KOH-
CTaHT), HO B OCTAJbHBIX CJyUYasX 3TO KJII0YEBOE CJIOBO He IIPUHOCUT PeasibHOH 110JIb-
3bl. BO3BMOJKHO, 5T TaK CYUTAIO €lile U TIOTOMY, YTO TUITHYHBIE ONTHOKH, BBISBIISIEMbIE
npu momonu final, y»ke BBIABASIOTCS HATMCAHHBIMU MHOW MOJYJTBHBIMU T€CTAMU.

MHe He moHpaBUIINCH IOBTOPsIONINecs KoManabl if [ G5 BHyTpu nukiia for (cTpoku
259 u 263); onu ObLIU OOGBEAUHEHBI B OHY KOMAHAY 1 IIPU IOMOIIM omepaTopa | |.
Taxoxe g ucnosnb3oBall epeunciaenue Day U1 ylipaB/ieHus HUKJIOM Tor 1 BHeC psij
JIPYTUX KOCMETUYECKUX U3MEHEHHU .

MHe mpuIIo B rOJIOBY, YTO METOJI B IEHCTBUTETHHOCTH He NpUHaIeKUT DayDate.
DaxTrdeckn 310 HYHKIHS pazdopa Day, TOITOMY s TIEPEMECTHLT €€ B TIEPEUNCTICHIE
Day. Ho mocite atoro niepeunciierne Day cTano 3aHUMAaTh IOBOJIBHO MHOTO MecTa. [1o-
CKOJIBKY KOHIleTinsI Day He 3aBUCHT OT DayDate, 5T BBIBeJ TTepeunicaenue Day M3 Kiracca
DayDate B cobcTBeHHBIH MexoaHbIi daita [G13].

Kpowme Toro, s niepemect caemyiontyto ¢hyakimio weekdayCodeToString (cTpokm 272—
286) B nepeuncaenue Day u nepenmMeHoBas ee B toString.

public enum Day {
MONDAY (Calendar .MONDAY),
TUESDAY (Calendar. TUESDAY) ,
WEDNESDAY (Calendar.WEDNESDAY) , s
THURSDAY (CaTlendar . THURSDAY) ,
FRIDAY(Calendar.FRIDAY),
SATURDAY (Calendar. SATURDAY) ,
SUNDAY (CaTendar.SUNDAY) :

public final int index;
private static DateFormatSymbols dateSymbols = new DateFormatSymbols();

Day(int day) {
index = day;

}

pubTlic static Day make(int index) throws IT1legalArgumentException {
for (Day d : Day.values())
if (d.index == index)
return d:
throw new ITlegalArgumentException(
String.format("I11egal day index: %d."., index)):
!

public static Day parse(String s) throws I1TegalArgumentException {
String[] shortWeekdayNames =
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dateSymbols.getShortWeekdays();
String[] weekDayNames =
dateSymbols.getWeekdays():

s = s.trim();
for (Day day : Day.values()) {
it (s.equalslgnoreCase(shorthWeekdayNames[day.index]) |
s.equalsIgnoreCase(weekDayNames[day.index])) {
return day:

}
}

throw new ITlegalArgumentException(
String. format("%s is not a valid weekday string", s));
1

public String toString() {
return dateSymbols.getWeekdays()[index];

}
}

B nporpamme e dynkium getMonths (ctpokn 288-316); mepBast HyHKIINST BBI3bI-
BaeT BTOPYIo. Bropas ¢yHKIIMSA He BbI3BIBACTCS HUKEM, KpOMe T1epBO (hyHKIIMEH.
A cBepHyn 1Be (DYHKIIUU B OJHY, YTO MIPUBEJTIO K 3HAYUTETBHOMY YIIPOIIEHUIO KO/Ia
[GI],[G12],[F4]. B 3aBepienue s iepenMeHOBaJ UTOTOBYIO (DYHKIIHUIO, IIPUCBOUB €i
Gouiee comepskarenbHoe umst [N1].

public static String[] getMonthNames() {
return dateFormatSymbols.getMonths():

}

Oyuxkius isValidMonthCode (ctpoku 326—346) morepsiia akKTyaabHOCTD ITOCTIE BBEE-
Hu Tiepevncienus Month, moaromy s ee yaanmi [G9].

@ynximsa monthCodeToQuarter (crpoku 356—375) oraaer @YHKIIMOHAJTLHO
3ABUCTDIO [Refactoring]; BeposiTHO, €€ ToTHYHEE BKIIOYNATD B TIepedrciente Month
B BHJIE METO/IA C UMeHeM quarter. 1 BbITOIHUI 3aMeHy.

public int quarter() {
return 1 + (index-1)/3;

}
B pesyJisrare nepeuncienye Month ctaso 10cTaTto4Ho OOJIBIIMM [t BBIIECJEHMS B OT-
nebHBIN Kitacce. S yopas ero us DayDate mo o6pasity nepeuncienus Day [G11],[G13].

Cremytomue aBa MeTo/ia Ha3biBatoTcst monthCodeToString (ctpoxu 377—-426). U cHo-
Ba MbI BU/IUM, KAaK OJIH METOJI BBI3bIBAET CBOETO «BOIHIKA» C Mepeaaveil dara.
OG6bIuHO TepenaBath (huiar B apryMeHTe He PEKOMEH/YETCsT, 0COOEHHO eCITH OH TIPOCTO
BeiOupaer hopmar BoiBoga [ G15]. S mepenmeHoBas, yIPOCTUIL U PECTPYKTYPUPOBAIL
3T (DYHKIINN U TTepeMecTny ux B nepeuncienne Month [N1],[N3],[C3],[G14].

public String toString() {
return dateFormatSymbols.getMonths()[index - 17:

}
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public String toShortString() {
return dateFormatSymbols.getShortMonths()[index - 17;

}

[anee B iuctware et Meton stringToMonthCode (cTpoku 428—472). A nepenmenoBat
ero, nepemectui B mepeuncienue Month m ympoctua [N1],[N3],[C3],[G14],[G12].
public static Month parse(String s) {
s =s.trim();
for (Month m : Month.values())
if (m.matches(s))
return m;

try {
return make(Integer.parselnt(s));

catch (NumberFormatException e) {}
throw new ITlegalArgumentException("Invalid month " + s);

}

private boolean matches(String s) {
return s.equalslgnoreCase(toString()) ||
s.equalsIgnoreCase(toShortString());
}

Merop isLeapYear (cTpoku 495—517) MoskHO cieath GoJiee BbipasuTebHbiM [ G16].

public static boolean isLeapYear(int year) {
boolean fourth = year % 4 == 0;
boolean hundredth = year % 100 == 0;
poolean fourHundredth = year % 400 == 0;
return fourth & ('hundredth || fourHundredth):

}

Cuenyrommas dynkmusi, TeapYearCount (ctpoku 519-536), ne npunamiexxut DayDate.
Omna He BbI3bIBAETCS HUKEM, KPOME JIBYX MeTOZIOB SpreadsheetDate. S mepemecTtu ee
B ITpon3BO/IHEIHN Kacce [ G6].

Oyuknus TastDay0fMonth (ctpokn 538—560) ucmosbayer maccuB LAST DAY OF MONTH.
ITOT MaCCUB NPUHAJIEKUT TTepeunciennto Month [G17], moatomy yHKIms ObI-
Ja TiepeMeleHa. 3a0HO s YIIPOCTHII €€ KO/ U clesiall ero 6ojiee BbIpasuTeIbHbIM
[G16].
public static int lastDayOfMonth(Month month, int year) {
if (month == Month.FEBRUARY && islLeapYear(year))
return month.lastDay() + 1;

else
return month.lastDay();
}

Hauwunaetcst camoe unrepectoe. /lasee B muctunre ujaet pyukius addDays (cTpoku
562-576). ITpesx e Bcero, MOCKOJIbKY aTa (QyHKIMs paboTaeT ¢ nepeMeHHbIMU DayDate,
oHa He 1oJuKHa Ob1Th cratndeckoil [ G18]. CooTBeTcTBEHHO, I IPE0OPa3OBalL €€ B Me-
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TOJ 9K3eMILIApa. Takke OHA BBI3BIBaeT PYHKINIO toSerial, KOTOPYIO MpaBUIbHEE
nasbiBath toOrdinal [N1]. Hakonerr, MeTOZ MOKHO HECKOJIBKO YIIPOCTUTh.

public DayDate addDays(int days) {
return DayDateFactory.makeDate(toOrdinal() + days):

}
Ckasannoe oTHocuTes 1 K pyrkiuu addMonths (ctpoku 578—602). Ona go/mkHa ObITh
odopmiiena B Buje Meroza akzemiigpa [G18]. AnTopuT™M OTHOCHUTENHHO CIIOKEH,
noatomy s BocrombzoBasica [IOACHUTEJIbHBIMUW BPEMEHHBIMU ITEPE-
MEHHDBIMU [Beck97] [ G19], uro6bt cienath ero cMbIca GoJtee TPO3pavHbIM. 3a0/THO
Meroz getYYY ObLT ieperiMeHoBaH B getYear [N1].
public DayDate addMonths(int months) {

int thisMonthAsOrdinal = 12 * getYear() + getMonth().index - 1;

int resultMonthAsOrdinal = thisMonthAsOrdinal + months;

int resultYear = resultMonthAsOrdinal / 12;

Month resultMonth = Month.make(resultMonthAsOrdinal % 12 + 1);

int lastDayOfResultMonth = TastDayOfMonth(resultMonth, resultYear):

int resultDay = Math.min(getDayOfMonth(), TastDayOfResultMonth):
return DayDateFactory.makeDate(resultDay, resultMonth, resultYear);

1
Oyuxius addYears (ctpoku 604—626) mpeobpasyercst Mo TeM Ke MIPUHITUIIAM, YTO
U ee aHAJIOT .
public DayDate plusYears(int years) {
int resultYear = getYear() + years;
int lastDayOfMonthInResultYear = lastDayOfMonth(getMonth(). resultYear);
int resultDay = Math.min(getDayOfMonth(), lastDayOfMonthInResultYear):
return DayDateFactory.makeDate(resultDay, getMonth(), resultYear);

}

ITpeobpasoBanye cTaTUYECKUX METOOB B METOIbI 9K3EMILISIPOB BbI3BAJIO Y MEHS He-
koTtopoe 6ecriokoicTso. IToiimer jin ynraTeib Ipu Buje Boipaskenus date.addDays(5),
4yT0 06BEKT date He MBMEHSIETCs, a BMECTO HTOTO BO3BPAIIAETC HOBBIN DK3EMILIAD
DayDate? Muu oH ommbOOYHO pemmT, 4To K 00bekTy date npubaBisioTcs naTh AHeN?
Kasasoch 6bl, mpobJieMa He CTOJIb Cephe3Ha, HO KOHCTPYKIIMU BPOJIE CJIIYOIEeld MOTYT
oKazaTbcsa oueHb koBapHbiMu [G20].

DayDate date = DateFactory.makeDate(5, Month.DECEMBER, 1952);

date.addDays(7); // CmeuweHne date Ha OfHY Hepeno.

Ckopee Bcero, yuraTe/ib Koja IPeAIIoN0KNT, YTO BbI30B addDays usMeHseT 0ObeKT
date. 3maunT, HaM MOHAZOOUTCS MMsl, pas3pyllalouiee 3Ty ABYCMbICAEHHOCTh [N4].
A mepenmenoBan metonpl B plusDays u plusMonths. Mae kaskeTcs, 9To IpeTHa3HAUeHIEe
JTAHHOTO METO/Ia OTJINYHO OTPa’KaeTcs KOHCTPYKIUAMU BUA

DayDate date = oldDate.plusDays(5);

C Apyroii CTOPOHBI, CJIEAYIONIast KOHCTPYKIIUST YMTAETCS HEJOCTATOUHO GErIo, UToObI
YyKTaTeNIb CPa3y MPEANOJIOKII, YTO U3MEHAETCsT 0OBeKT date:

date.plusDays(5);
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Anroputmbl ctaHoBsATCs Bee uHTepecHee. Dynkims getPreviousDayOfileek (cTpo-
k1 628—660) paboTraet, HO BBITJISIZUT CJAUIIKOM CIIOKHO. TT0ocTIe HEKOTOPBIX Pa3MBbIIII-
JIEHWI OTHOCUTEJILHO TOTO, YTO JKe B IEUCTBUTEILHOCTH TPOUCXONT B 9TOH (DYHKITNN
[G21], mue ynanoch ynpoctuth ee u Bocnoib3oBarbest [IOACHUTE/IBHBIMU
BPEMEHHDBIMU TEPEMEHHDBIMU [G19], uTo651 cienaTh Ko 6oJTee MOHSITHBIM.
1 Takske peoOpasoBal cTaTUUecKuii MeTo ] B MeTo1 ak3eMiuisipa [G18] u usbasuiics
ot xy6aupyioniero Meroza ak3emiuisipa [ G5] (crpoku 997—1008).

public DayDate getPreviousDayOfWeek(Day targetDayOfleek) {
int offsetToTarget = targetDayOfWeek.index - getDayOflWeek().index:
if (offsetToTarget >= 0)
offsetToTarget -= 7:
return plusDays(offsetToTarget);

}

AGCOJIIOTHO TaKOil JKe aHaIu3 ¢ TeM JKe Pe3yJbTaToM OblL IIPOBEAEH I METOa
getFollowingDayOfleek (cTpokm 662—-693).
public DayDate getFollowingDayOfWeek(Day targetDayOflleek) {
int offsetToTarget = targetDayOfWeek.index - getDayOflWeek().index;
if (offsetToTarget <= 0)
offsetToTarget += 7:
return plusDays(offsetToTarget);

}

lanee uner pyuxuus getNearestDayOfleek (ctpoku 695—-726), KOTOPYIO MBI HCIIPAB-
ssiim Ha ¢. 309. BHeceHHBIE TOT/[a MU3MEHEHUS He COOTBETCTBYIOT TOMY TTabJIOHY, 110
KoTOpOoMY ObLIM TTpeobpazoBanbl jBe mocaeaane dpyurnun [G11]. S npeobpasosan
ysximio o Tem ke npasusiaM, a Takxke BocnosibzoBasucst [IOACHUTE/IBHBIMU
BPEMEHHBIMU TEPEMEHHBIMU [G19] s pa3bsacHeHUs ajJropuTMa.
public DayDate getNearestDayOfWeek(final Day targetDay) {

int offsetToThisWeeksTarget = targetDay.index - getDayOflWeek().index;

int offsetToFutureTarget = (offsetToThisWeeksTarget + 7) % 7;
int offsetToPreviousTarget = offsetToFutureTarget - 7;

if (offsetToFutureTarget > 3)
return plusDays(offsetToPreviousTarget):
else
return plusDays(offsetToFutureTarget);
}

Meton getEndOfCurrentMonth (ctpoku 728—740) BeITIAAUT HEMHOTO CTPAHHO — TIEPE]T
HAMU METO/[ 9K3eMILISIPa, KOTOPbIil «3aBuyers [G14] cobcTBEHHOMY KJIaccy, moJrydast
apryment DayDate. 51 ipeo6pas3oBas ero B MOJTHOIIEHHBIH METO 9K3EMILIISIPA, A TAKIKe
3aMeHIT HECKOJIbKO MMeH Ooiee CoepKaTeTbHBIMA.

public DayDate getEndOfMonth() {

Month month = getMonth():
int year = getYear();
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int TastDay = TastDayOfMonth(month, year):
return DayDateFactory.makeDate(TastDay, month, year);

}

[TepepaboTia week InMonthToString (cTpokn 742—761) okasanach OUeHb HHTEPECHBIM
nenom. Ucnomb3yst cpenctBa pecdakropunra csoeit IDE, s crauana mepemectisr metosn
B niepeunciienue Week InMonth, cozantoe panee Ha c. 312. 3aTem s mepeuMeHOBAN €r0
B toString 1 npeobpasoBasl U3 CTATUYECKOTO METO/A B METO/L 9K3eMILIsIpa. Bee TecTh
npoiuu ycnenrso. (JlorajgpiBaerech, K ueMy s KJIOHIO?)

3areM g OJTHOCTBIO yaauua MeToz! [1aTh mpoBepok 3aBepiminch Heynadeil (CTpOKH
411-415, muctunr B.4, c. 417). S usMEHWJI 3TU CTPOKU TaK, YTOOBI B HUX HCIIOJIb-
30Basuch nMena u3 nepeuncaenus (FIRST, SECOND, . . .). 1 Bce TecTsl ipomiu. A Bb
JIOTa/IbIBaeTeCh, TIoueMy? V1 moHuMaeTe Jind BbI, TIOUeMY KaK/[blil M3 3TUX MIaroB ObLI
HeobxoanM? DyHKINS peaKTOPUHTA TIPOCIENIIA 32 TEM, YTOOBI BCE TPE/BILYIIIE
BBI3OBBI Week InMonthToString 6bLIK 3aMeHensl BhI3oBaMu toString s mepedmncienust
week InMonth, a Bo Bcex mepeduncjaeHusx peanusaius toString npocto Bo3Bpalaer
UMeHa...

K coxasnenuio, MOM yXUIIPeHus UK K 4eMy He npuBenn. Kak Obl 9/1eraHTHO HIT BbI-
TJIsi7ies1a 9Ta 3aMevaTesbHas IelouKa pe)akTOPUHTa, B UTOTE S MOHSLT, YTO €INHCTBEH-
HBIMH [0JIb30BATEISIMU ATOI (QYHKITN OBLIH TECTBI, KOTOPBIE 5T TOIBKO YTO N3MEHUIL.
N s ynanun TecTsl.

CTBIZIHO [BasK/Ibl HACTyTaTh Ha ofHu rpabyu! Onpeaenns, yTo GyHKIMs relative-
ToString (ctpoku 765—781) He BBI3BIBAETCST HUT/IE, KPOME TECTOB, 5T TIPOCTO YA
(byHKITIIO BMecTe ¢ ee TecTaMu.

Haxkomer-To Mbr 106pasmch 10 abCTPaKTHBIX METOI0B abCTpakTHOTO Kiacca. Ilep-
BBIIl METOJ BBITJIAANUT 3HAKOMO: toSerial (cTpoku 838—844). Ha c. 316 s mpucson
emy ums toOrdinal. PaccmMaTpuBasi ero B HOBOM KOHTEKCTE, S PEITHIL, YTO €T0 JIydIie
nepeuMenosarb B getOrdinalDay.

Caenyronuit aberpaktHbiil MeTo1, toDate (crpoku 838—-844), mpeobpasyer DayDate
B java.util.Date. ITouemy MeTon 0ObsiBiIeH abcTpakTHBIM? [TPUCMOTPEBIINCH K €T0
peanu3saiuu B SpreadsheetDate (ctpoku 198—-207, muctunr B.5, ¢. 428), Mbl BUaNM,
4TO OH HE 3aBHCUT HU OT KaKUX MoApoOHOCTel peanmsaiuu kiacca [ G6]. TToatomy
s TIOJTHSLIT €70 Ha 6oJiee BHICOKUI YPOBEHD aOCTPAKIIUHL.

Mertozpr getYYYY, getMonth u getDayOfMonth aberpaktabl. Meton getDayOfWeek — erme
OJIMH METO/I, KOTOPbIH ciiemoBaio Obl u3Baeub u3 SpreadSheetDate — Toske He 3aBUCUT
ot DayDate. Mau Bce-Taku 3aBucut? Ilpucmorpesinuch BHuMaTebHo (cTpoka 247,
quctunr B.5, ¢. 428), MBI BUANM, UTO aJTOPUTM HESIBHO 3aBUCUT OT «TOYKH OTCUE-
Ta» JIHel Hepean (MHAYe TOBOPS, OT TOTO, KaKOW JleHb Hefmeu cuurtaercs aHeM 0).
Taxum 06pasoM, XoTs GYyHKLIKMA He uMeeT (PU3NMUeCKUX 3aBUCUMOCTEl, KOTOpble
HeJb3st ObLTIO OBl TiepeMecTHTh B DayDate, y Hee MMEROTCS JIOTHYECKUE 3aBUCUMOCTH.

[Tono6Hbie Jornueckue sapucumMoctu Gecriokoat Mers [G22]. Eciu uro-To saBucut
OT peayin3aliiy Ha JIOTHYECKOM YPOBHE, TO YTO-TO JOJZKHO 3aBUCETh M HA (DU3UUECKOM
yposue. KpoMme Toro, MHe KasKeTcst, 4T0 caM alITOPUTM MOXKHO OBITO OBI cienath omee



...MNoToM ouncTuTb KOA 319

YHUBEPCAJIbHBIM, 4YTOOBI CYIIECTBEHHO MEHbINasl ero 4acTh 3aBHUCeJa OT peaansa-
uuu [G6].
I cospaun B DayDate abcrpaxThblil MeTo/] ¢ umeneM getDayOfWeekForOrdinalZero u pea-
JIM30BaJL ero B SpreadsheetDate Tak, uTo6Obl oH BosBpaiias Day . SATURDAY. 3atewm s mepe-
Mectur MeToz getDayOflleek HaBepx 1o 1enouke B DayDate ¥ MUBMEHMII €ro Tak, YTOObI
B HeM BbI3bIBaJIMCh MeTo/1bl getOrdinalDay u getDayOflWeekForOrdinalZero.
public Day getDayOfWeek () {

Day startingDay = getDayOfWeekForOrdinalZero():

int startingOffset = startingDay.index - Day.SUNDAY.index:
return Day.make((getOrdinalDay() + startingOffset) % 7 + 1);

3a0/1HO TPUCMOTPUTECH K KOMMEHTAPHIO B cTpoKax ¢ 895 110 899. Tak st Heo6X01MMO
3TO TIOBTOPeHMe? Kak 1 B MPeAbIAYIINX CIy4asX, S YAATIII 3TOT KOMMEHTapUii BMecTe
CO BCEMU OCTAJIbHBIMU.

[MepexoauM k crepyioniemy Metomry compare (crpoku 902-913). Yposennb abcrpakuuu
HTOTO METO/Ia CHOBA BbIOpaH HenpaBuabHO [G6], H09TOMY S IOIHSLI €10 peau3aliuio
B DayDate. Kpome Toro, ero nMms HezloctatouHo cozep:kareabio [N1]. B gefictBuresns-
HOCTH 9TOT METOJ BO3BPAIIAET TPOMEKYTOK B [HSIX, HAYNHAS C aPIyYMEHTa, TI09TOMY
s mepenMeHoBas ero B daysSince. Tak:ke s1 3aMeTHJI, 4TO JIJISI 9TOTO METOJIA HET HU
OITHOTO TECTA, U HAITUCAJT UX.

Ciaenyrorue tmectb pyHknuil (ctpoku 915-980) npecrasisior coboii abcTpaKkTHbIE
METO/IbI, KOTOPBIE JOJIKHBI pean30BbiBaThes B DayDate. S u3Biek us SpreadsheetDate.

MMocrenntoo Gyukimo isInRange (ctpoku 982-995) rakike HEOOXOAUMO M3BJIEUD
u nepepaborarb. Komanzaa switch Borrisiaut Hekpacuso [ G23]; ee MOKHO 3aMEHUTD,
IIepeMeCcTUB yCa0Bud B nepeuncyenue Datelnterval.
pubTic enum Datelnterval {

OPEN {

pubTic boolean isIn(int d, int Teft, int right) {
return d > Teft && d < right;

}

}.
CLOSED_LEFT {
public boolean isIn(int d, int left, int right) {
return d >= Teft && d < right;

}

1B
CLOSED_RIGHT {
pubTic boolean isIn(int d, int Teft, int right) {
return d > left & d <= right;

}

}.
CLOSED {
pubTic boolean isIn(int d, int left, int right) {
return d >= left && d <= right;
}
}
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public abstract boolean isIn(int d. int Teft, int right);
}

public boolean isInRange(DayDate dl, DayDate d2, Datelnterval interval) {
int Teft = Math.min(dl.getOrdinalDay(), d2.getOrdinalDay()):
int right = Math.max(dl.getOrdinalDay(), d2.getOrdinalDay());
return interval.isIn(getOrdinalDay(), left, right);

}

Mbr nogonin k kouity kiacca DayDate. Ceituac s eliie pa3 npoi/iych 110 BceMy KJiaccy
U HATIOMHIO, 4TO OBLJIO CIEJIAHO.

OTKpBIBAIOIIMIT KOMMEHTAPU OB CJIMIITKOM JITTMHHBIM U HEAKTYAIbHBIM; 1 COKPATHT
u gopaborai ero [C2].

3aTeM Bce OCTaBIIUECs IIePeUncIeHrst ObLIN BbIIeIeHbl B OTe/bHble (aiiasl [G12].

Crarnyeckas nepemennas (dateFormatSymbols) u Tpu crarndyeckux metoza (getMonth-
Names, isLeapYear, 1astDayOfMonth) GbLIK BbIIECIEHBI B HOBBII KJ1ace ¢ nMeHeM DateUti]
[G6].

AbGcTpakTHBIE METOIBI OBLIN TIEPEMEIEHbI Ha O0Jiee BHICOKHIT YPOBEHD aOCTPAKIINH,
e ouu 61T Gostee ymecTHBIME [ G24].

A nepenmenosas Month.make B Month. fromInt [N1] u npozenan To ske camoe 1711 BCexX
OCTAJIbHBIX TIEPEUHNCIECHUT.

Jliist Beex mepevrcyeHuin ObLT co3/ial MeTo I focTya tolnt (), a mose index 6b110 00b-
SIBJIEHO TTPUBATHBIM.

B plusYears u plusMonths mpucyTcrBoBasio aybupoBanue kozaa [G5], kotopoe MHe
y/IaJI0Ch YCTPAHUTH BBe/leHeM HOBOTO MeTozia correctlastDayOfMonth. Tlpu aTom xox
BCEX TPEX METO/IOB CTasl 00JIee TIOHSITHBIM.

«BoumiebHoe uncio» 1 [G25] 6bL10 3aMeHEHO COOTBETCTBYIOIIENH KOHCTPYKIIME
Month.JANUARY .toInt () mum Day.SUNDAY.toInt(). A moTparni HeKoTOpoe BpeMs Ha JI0-
paboTky Kiacca SpreadsheetDate u uucTKy anroputMoB. KOHeUHbI pe3yibrar mpe-
cTaByeH B uctuHTax ¢ B.7 (c. 442) mo B.16 (c. 451).

WHTepecHO 3aMETUTD, YTO MOKPBITHE Ko/a B DayDate ymenvuunoco 1o 84,9 %! 1o
00bacHsETCA He CHIKeHneM 00beMa TeCTUPYEMOR (PYyHKIIMOHAAbHOCTHU; IIPOCTO
KJIACC COKPATHJICS, M HECKOJIBKO HETIOKPBITBIX CTPOK MMEIOT GOJIBIIIIN Y/IeIbHbII BEC.
B kacce DayDate TecThbl TIOKPBIBAIOT 45 13 53 UCIIOJHIEMBIX KOMaH/I. HermokpbiThie
CTPOKU HACTOJBKO TPUBUAIBHBI, YTO HE HYKJAAIOTCS B TECTUPOBAHUN.

3aKk/iroyeHume

MpbI CHOBa MOCJEIOBAIN «TIPaBUITYy GOMCKayTay: KOJ CTaJ HEMHOTO YHIIE, YeM ObLI
1o Hatero puxoza. Ha 910 moTpe6oBasioch BpeMst, HO PE3yIbTaT TOro CTOMI. TecTo-
BOE TIOKPBITHE KOJA YBEJIUUYIIOCH, GBIIIM HCIIPABICHBI HEKOTOPBIE OMMOKM, KO CTaJl
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quIe U KOMIakTHee. X0YeTCs BEPUTD, UTO CJAEAYIONEMY YeTOBEKY, KOTOPBIH OymeT
YUTATH ATOT KOJ, OYJIET MIPOIIE B HEM Pa3zobpaThest, ueM Ham. V1 BO3MOKHO, STOT Yesio-
BEK CMOJKET C/IeIaTh 3TOT KO/ €IIle YUIILEe, YeM YAAJIOCh HaM.

JintepaTtypa
[ GOF]: Design Patterns: Elements of Reusable Object Oriented Software, Gamma et
al., Addison-Wesley, 1996.
[Simmons04]: Hardcore Java, Robert Simmons, Jr., O'Reilly, 2004.

[Refactoring]: Refactoring: Improving the Design of Existing Code, Martin Fowler
et al., Addison-Wesley, 1999.

[Beck97]: Smalltalk Best Practice Patterns, Kent Beck, Prentice Hall, 1997.
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B cBoeii 3ameuaresbHoil kKuure «Refactorings [ Refactporing] Mapruu Daysep onu-
CbIBaeT MHOTO Pa3/IMYHBIX «3araxoB Kozia». Ciueayonuil CuCcoK COIEPKUT MHOTO
«3aIax0B, MPEJIOKEHHBIX MapTHHOM, a TAKKe PsIJI MOUX COOCTBEHHBIX JIOMOJTHEHHIA.
Kpome Toro, B Hero ObLIH BKJIIOUECHBI HEKOTOPBIE TTPHEMbI U 9BPUCTUYECKIE MIPABIIIA,
KOTOPBIE 5T 4aCTO TIPUMEHSTIO B CBOEH pabore.

YT1o6BI TIOCTPOUTD ATOT CIIUCOK, T TPOCMOTPEJ U TIepepaboTasl HECKOJIBKO PasHBIX TIPO-
rpamm. [Tpr BHECEHNHN KKIOTO M3MEHEHNST ST CITPATITIBAT ceOsl, TOUeMY s 9TO IeTalo,
1 3aICbIBAJ Pe3yJ/braT. Tak MosBUIICA A0BOJILHO JIVIMHHBIN CIINCOK TOTO, YTO, HA MO
B3TJISA]l, <[IyPHO TIAXHET» MTPU YTEHUH KOJIA.

[penmomaraercs, 9To BB Gy/eTe YUTATH CTUCOK OT HAYaIa K KOHILY, & TAKIKE UCTIOIb-
30BaTh €ro Kak KpaTkuii cripaBounnk. Obparurech K npuiosxkenuto B wa c. 455, rie
coOpambI IEPEKPECTHBIE CCHLTKH, YKA3BIBAIOTITIE, T/IE B TEKCTE KHUTH YIIOMITHAIOCH TO
WJIM UHOE 9BPUCTUYECKOE IIPABUIIO.
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KoMMeHTapum

C1: HeymecTtHas nHgopmauyus

B koMMeHTapusx HEyMeCTHO pasMeraTh HHHOPMAIMIO, KOTOPYIO YI0OHee XPaHUTh
B IPYTUX UCTOYHUKAX: B CUCTEMax YIIPaBJIEHUs NCXOAHBIM KOJIOM, B CUCTEMaX KOHTPO-
JIS BepcUi U B IPyTUX cucTeMax 1poTokosnuposanus. Harpumep, nctopus nuameHeHuii
TOJILKO 3aTPOMOSKIAET UCXOIHBIE (DANIIBI VTMHHBIM MCTOPIMUYECKUM 1 MAJIOMHTEPECHBIM
TekcToM. MeTagantbie (aBTOPBI, JaTa MOCAeHell MOANMDUKAIIK ¥ T. [.) B 001IeM
cJIydae TaksKe HeyMecTHbI B KOMMeHTapusax. KoMMeHTapun J0JsKHbBL ObITh 3apesep-
BUPOBAHBI JIJIsT TEXHUYECKON WH(POPMAITIH O KOJIE U €T0 aPXUTEKTYPE.

C2: YcrapeBLUMA KOMMEHTapumn

KommenTapuii, copepsKiMoe KOTOPOTO TIOTEPSIIO aKTYaTbHOCTD, CUUTACTCS yCTapeB-
M. KoMMeHTapun craperoT 10BoJbHO ObicTpo. He nmummmre KoMMeHTapuu, KOTOpbIe
¢ TeyeHneM Bpemenu ycrapeioT. OOHaPY:KUB yCTapeBIIMI KOMMeHTapuii, 00HOBUTE
ero uin u36aBbTECh OT HET0 KaK MOXKHO ObIcTpee. YcTapeBIlne KOMMEHTapUU YacTo
«OTPBIBAIOTCS» OT KOJIA4, KOTOPBIH OHYM KOT/Ia-TO OMUCHIBAIN. Tak B BalleM KoJie To-
SIBJISTFOTCSI TIJTABYYHEe OCTPOBKY HEZIOCTOBEPHOCTH M OECIIOTIE3HOCT.

C3: N36bITOYHbIN KOMMEHTapun

M30BbITOUHBIM CUUTAETCS] KOMMEHTAPHIA, OIIMCHIBAIOIINI TO, YTO 1 TaK oyeBuaHO. Ha-
pumep:
i++; // YBEnu4eHne nepemMeHHon i

W apyroii npuMep — KoMMeHTapuil Javadoc, KoTopeiil cogeps:Kut He 6oblie (a Bep-
Hee, MEHBITIE) TT0JIe3HON MH(MOPMAINH, YeM IPOCTas CUTHATYpa (PYHKITUH:
/**

* @param sellRequest

* @return

* @throws ManagedComponentException

*/
public SellResponse beginSellltem(SellRequest sellRequest)

throws ManagedComponentException

KOMMGHTapI/II/I JIOJIZKHBI TOBOPUTDH TO, YTO HE MOJKET CKa3aThb CaM KO/,

C4: NMnoxo HanucaHHbI KOMMEHTapum

Ecom ysx BbI OepeTech 3a HAITMCAHNE KOMMEHTAPUsT, HAMTUIIITe ero xopoio. He skaseii-
Te BpeMeHH U 1103a60TBTeCh O TOM, YTOOBI 9TO ObLI JIyUIIUil KOMMEHTapUi, KOTOPbIii
BbI CIIOCOOHBI co3/1aTh. TiaTesbHo BoiOUpaiiTe ciaoBa. Ciaeaure 3a IPaBUIbHOCTHIO
opdorpaduu u nyukryaruu. He mummure cym6ypro. He oObsicHslITE 0OUeBUIHOE.
Bynbre 1akoHUYHBIL.
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C5: 3aKkOMMEeHTUPOBaHHbIN KOA

DparMeHThl 3aKOMMEHTHPOBAHHOIO KOJa BBIBOAST MeHs u3 cebs. Kro 3Haer, Korza
OpL1 Hanmcan 1ot Koa? Kro sHaet, ecTh OT Hero kakas-HUOYAb MOJAb3a UM HET?
OaHaKko HUKTO He yAaJsieT 3aKOMMEHTUPOBAHHbBLA KOJI — BCE CYUTAIOT, YTO OH [IOHA-
JOOUTCS KOMY-TO [PYTOMY.

ITOT KOJI TOJIBKO TOTTYCTY 3aHUMAET MECTO, «3arHUBAsT» M YTPAYNBas aKTYaJTbHOCTh
€ KaK/bIM JTHEM. B HeM BBI3BIBAIOTCSI HECYIECTBYIOINE (DYHKIUKA. B HEM HCTIOJNb-
3yI0TCS IepeMeHHble, UMeHa KOTOPbIX JaBHO U3MEHWJINCh. B HeM co6/I01a10TCs
ycrapesiive KonpeHinu. OH 3arpsi3HsIeT MOYJIb, B KOTOPOM OH COJIEPIKUTCS, U OT-
BJIEKAET JIIOJIEN, KOTOPbIE MBITAIOTCS €r0 YNTAaTh. 3AKOMMEHTUPOBAHHBIN KO/ 0mapa-
mumene!

VBu/IeB 3aKOMMEHTUPOBAHHbII KOJI, yoanume ezo! He Gecriokoiiteck, cucreMa ypas-
JICHUST UCXOTHBIM KOJIOM €ero He 3a0y/er. Ecu KOMY-TO 3TOT KO/ A€HCTBUTENBHO
MOHAOOUTCST, TO OH CMOJKET BEPHYTHCS K TIpebiyIiieil Bepcun. He mosBoisiiTe 3a-
KOMMEHTHUPOBAHHOMY KOy HOPTUTDb BaM >KU3Hb.

Pabouas cpena

El: NMNocTpoeHne COCTOMT U3 HECKOJIbKMX 3Tarnos

ITocTpoenune npoeKTa AOMKHO ObITh OIHON TPUBUAIBHON onepaiueil. Bes BbIOOpKM
MHOTOYMCIEHHBIX (DPATMEHTOB M3 CUCTEMBI YITPABJICHUS HCXOIHBIM KOZIOM. be3 fmiH-
HBIX cepuii HeBpPa3yMUTEJbHBIX KOMaH/l MJIM KOHTEKCTHO-3aBUCHUMBIX ClIeHApUeB /I
MOCTPOEHUS OT/IEIbHBIX JIEMEHTOB. be3 1moucka 10moHNTeIbHBIX (hailioB B (hopmate
JAR, XML u apyrux apredaktoB, HeOOXOAMMBIX s Baiieil cucrembl. CHadama Bbl
IpoBepseTe CUCTeMY OIHOM ITPOCTON KOMAH/IOH, a TTIOTOM BBOAUTE APYTYIO ITPOCTYIO
KOMaH/Ly JIJIsT ee TTIOCTPOEHMSI.

svn get mySystem

cd mySystem
ant all

E2: TectTupoBaHue COCTOMT U3 HECKOJIbKUX 3TanoB

Bce Moy ibHBIE TECTBI JOJKHBI BBITOJTHSATHCS BCETO OJIHON KOMaH10i. B sydiem
cJydae Bce TecThl 3arryckatoTest oqHol kHonkoi B IDE. B xyzamem corygae onna mpo-
cTag KOMaH/la BBOJAUTCA B KOMaH/IHOU CTPOKe. 3aIyCK BCEX TECTOB — HACTOJBKO
BakHast ¥ (hyHIaMeHTa bHast OIepallrs], YTO OHA IOJKHA OBITh OBICTPOIL, TPOCTON
1 OYEeBUHOU.
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DOyHKUUMN

F1: ChMlWIKOM MHOIro apryMeHToB

DyHKIMY OTEKHBI UMETh HeOOIBITIOE KOJIMIECTBO apryMeHToB. Jlydiie Bcero, Koria
ApryMeHTOB BOOOTIe HeT; fajee CIeAYIOT GYHKIMY ¢ OMHIM, IBYMSI U TPEMST apry-
MmerTamu. DYHKIUN ¢ YeTBHIPbMsT U GoJIee apTyMEHTaM¥ BeChbMa COMHUTEBHBI; CTa-
paiiTech He HUCIIOJIb30BAaTh UX B CBOMX IpoTrpamMMax (CM. «ApryMeHTbl (DyHKIIUIT> Ha
c. 64).

F2: BbixoAHble apryMeHTbl

BbIxoHbIE apTyMEHTBI TPOTHBOECTECTBEHHBL. YNUTATENb KOJIA OKUIAET, YTO apTyMEH-
ThI UCTIOJIL3YIOTCS JIJIs1 IEPe/laun BXO/IHOM, a He BBIXOAHON nHpopMaruu. Ecyim Baria
(DYHKIS TOJIKHA U3MEHSITh Ube-JT00 COCTOSTHUE, TIYCTh OHA U3MEHSIET COCTOSIHIE
00BEKTa, VI KOTOPOIo OHa Bbi3biBasach (cM. « BbIXO/IHbIE apryMeHTbI», ¢. 70).

F3: ®narn B apryMmeHTax

Jloruveckne apryMeHTBI SIBHO YKa3bIBAIOT HA TO, YTO (DYHKIIHS BBITOTHIET Gosee
ool orteparu. OHU CUITBHO 3aITy THIBAIOT KOJL. VICKJIIOUKTE MX U3 CBOUX ITPOTPAMM
(cM. «AprymMeHTBI-(aiarus, c. 66).

F4: MepTtBble hyHKLUMMN

Ecau meTo Hu pasy He BbI3bIBAETCSI B IIPOIPAMME, TO €T0 CJIe/IyeT YIAIUTh. XPAHUTh
«MepTBBII Kof» pactountesibHo. He 6oiirech yaansarb Meprsbie ¢pyHKimu. He 3a6yib-
T€, YTO CUCTEMA YITPABIEHUS] HCXOAHBIM KOJIOM TIO3BOJIUT BOCCTAHOBUTD MX B CIydae
HEOOXOAUMOCTH.

Pa3Hoe

G1: Hecko/ibKO 13bIKOB B OQ4HOM UcxogHOM cpanne

CoBpeMeHHBIE CPEIb TPOTPAMMUPOBAHS MTO3BOJISTIOT OOBEIMHATD B OTHOM HCXOTHOM
baitie Koz, HaNMMCAHHBIN HA Pa3HBIX sA3bikax. Hanpumep, ncxonnorii daiian Ha g3bIke
Java moskert comepskath Betasku XML, HTML, YAML, JavaDoc, English, JavaScript
n 1. 1. L, ckaskem, napsany ¢ kogom HTML B daitie JSP MoxeT nmpucyTcTBoBaTh
KO Java, CHHTaKcuC OMOINOTEKN TETOB, KOMMEHTAPIH HA AHTJIMHCKOM SI3bIKe, KOM-
menTapuu Javadoc, XML, JavaScript u T. 1. B jtyuineMm ciryyae pesyJibrar MoJIy4aercst
3aIyTaHHBIM, & B XY/IIIIEM — HEAKKYPATHBIM U HEHAJICKHDBIM.
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B nneane nexonnsiit (aiian gomKeH comepKaTh KoJl HA OJJHOM — U TOJTBKO ofHOM! —
si3bike. Ha mpakTrike 6e3 CMelleHusT sI3bIKOB 000ITUCH, CKOpee Beero, He yaactest. Ho
0 KpailHell Mepe CJIeyeT CBeCTH K MUHUMYMY KaK KOJIMUECTBO, TaK U 00beM KoJa Ha
JIOTIOJTHUTENbHBIX SI3IKAX B UCXO/IHBIX (haiirax.

G2: OueBuagHOE NoBeAeHMe He peasiu3oBaHO

CorJlacHO «IPUHIIMILY HAUMEHbIIEro yAUBJIeHU >, 106ast GYHKIU UK KI1acce
JOJKHBI Ppeajin30BaTh TO OBeeHNe, KOTOPOro OT HUX BIIPaBe OKUAATH IPOTPAMMUCT.
JomyctuM, umeercst GyHKIHsL, KOTOpasi IpeodpasyeT HasBaHKe JAHs HE[EIN B 3JIEMEHT
MepevyncIeHUs, IPeICTABISIONINN 9TOT JICHb.
Day day = DayDate.StringToDay(String dayName):

JlornaHo 0KHIaTh, YTO CTPOKa "Monday" Gyaer mpeobpasosana B Day.MONDAY. Takxke
MOKHO OKHZIATh, 9TO OyIyT HOIAEPKUBATHCS CTAHAAPTHBIE COKPALIEHNsI THEH Heem,
a PErucTp CUMBOJIOB OY/IET HTHOPUPOBATHCSL.

Ecau oueBnanoe rnoejieHne He Peajn30BaHO, YUTATENN U T10Ib30BaTe/N KO/ epe-
CTAIOT TI0JIATAThCS HA CBOIO MHTYUIIMIO B OTHOIEHUN uMeH (pyHkiuii. OHu TepsioT
TOBepHE K aBTOPY KOJIA ¥ UM TIPUXOIUTCS Pa3bupaThest BO BCEX MOAPOOHOCTSIX pea-
JIN3AINHN.

G3: HekoppeKkTHOe rpaHM4yHoe noseaeHue

Kox nomken paborath IpaBUILHO — Bpojie GbI 0YEBHIHOE YTBEPKIeHIE. Bema B ToMm,
4TO MBI PEJIKO TIOHUMAEM, HACKOJIbKO CJIOKHBIM ObIBaeT MpaBUIbHOE MoBe/eHre. Pas-
pabOTYMKI YacTO MUTITYT (QYHKITNH, KOTOPDIE B UX TIPEACTABIEHNHN PAOOTAIOT, a 3aTeM
JIOBEPSIOTCSI CBOEH HHTYUIIMU BMECTO TOTO, YTOOBI TIATETBHO TIPOBEPUTDH PABOTOCTIO-
COOHOCTD CBOETO KOJIA BO BCEX TPAHIMYHBIX 1 OCOOBIX CUTYAITHSIX.

Ycepane u Teprenne HIYeM He 3aMeHNUTDb. Kaskzas rpanndnas CUTyarus, Kakblil
HEOOBIYHbIN 1 0COOBIH cJIydail crtocOOHBI HAPYMIUTH PABOTY NETAHTHOTO U HHTYUTHB-
noro ainropurma. He nomnaraiitech na csoro unryunuio. Haiiiure xaxpoe rpanuutoe
YCJIOBHE ¥ HAITUIITUTE JIJIST HETO TECT.

G4: OTkNnouYeHHble cpeacTBa 6e30nacHOCTH

Asapust ra YepHOOBUTLCKOM CTAHIINT TIPOM3OIILIA M3-32 TOTO, YTO TUPEKTOP 3aBOJIA
OTKJIFOUIJT BCE MEXaHU3MBI 6E30MaCHOCTH, OtMH 32 APYTruM. OHU YCTIOKHSIN POBEIe-
HIe SKCTIePUMEHTA. Pe3ysIbraT — 9KCIePUMEHT TaK ¥ He COCTOSIIICST, @ MUP CTOJIKHYJICST
C TIePBOI cepbe3HOi KaTacTpodoil B TPAsK/IAHCKON aTOMHO 9HEPTETUKE.

! http://en.wikipedia.org/wiki/Principle of least astonishment
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OTxitouars cpezicTBa 6e30MacHOCTH PUCKOBaHHO. PyuHoe ynpasienue serialVersion-
UID 6b1BaeT HEOOXOMMO, HO OHO BCeria COTIPSKEHO ¢ puckoM. MHoTa oTKIIIOUeHne
HEKOTOPBIX (MM Bcex!) MpeaynpeskIeHni KOMINIISTOPA MO3BOJSIET YCIEelTHO T0-
CTPOMTD IIPOrPAMMY, HO IIPU STOM BbI PUCKYeTe GECKOHEUHBIMU OTJIa0UHBIMU CeaH-
camu. He orkimodaiite cboiinbie TecTbl, obelias cebe, 4TO Bbl 3aCTaBUTE UX IIPOXOLUTD
HO3/IHEE, — 9TO TaK JKe HEPasyMHO, KaK CYMTaTh KPEAUTHYIO KAPTY UCTOYHUKOM Gec-
IJIATHBIX JleHeT.

G5: fly6bnupoBaHue

ITO O/IHO M3 CAMBIX BAXKHBIX IIPABUJI B KHUTE U K HEMY CJIE[IyeT OTHOCUTHCS OYeHb
cepbe3Ho. [IpakTunyecku Kask/pIil aBTOP, MUY O IPOEKTUPOBAHUH TIPOTPAMMHOTO
obeciieuenus, ynomunaer ato npasuio. Jpiis Tomac (Dave Thomas) u duau Xanr
(Andy Hunt) nassamu ero npunyunom DRY («Don’t Repeat Yourselfs, To ectb «He
nosropaiitecs») [PRAG]. Kent Bek caenan ero oHuM 13 OCHOBHBIX IIPUHIIAIIOB 9KC-
TPEMAJILHOTO IIPOTrpaMMUpoBanus B opmynposke «OnuH, U TOJIBKO OMuH pasy». Pon
Ilsxeddprc (Ron Jeffries) craBur aTo mpaBuio Ha BTOPOE MECTO, MOC/e TpeOOBAHUS
0 TIPOXOKJIEHUU BCEX TECTOB.

Kaskapiii pas, Kora B mporpamMme BCTPEYaeTcs TIOBTOPAIOIIMIACS KO/, OH YKa3bIBaeT
Ha YIYIIEHHYI0 BO3MOKHOCTD /st aOCTpakiin. BoaMokHO, IyOauKaT MOT Obl cTaTh
GbyHKIMeR 1wim faxke oTaeNbHbIM Kaaccom. «CBopaunBast> ay0aupoBaHue B OL00-
Hble aOCTPAKIINK, BBl PACIIMPsIeTe JEKCUKOH sI3bIKa porpaMMupoBanust. Jpyrue
[POrPAMMHUCTBI MOTYT BOCIIOJIb30BATHCsI CO3MAHHBIMU BaMU aOCTPAKTHBIME KOHIIET-
1usivu. [ToBbienne ypoBHst abCTPaKIMK YCKOPSIET TPOrPAMMUPOBAHKE U CHUKAET
BEPOSITHOCTb OIIUGOK.

I[Tpocreiimast hopma ay6IUpoBaHUs — KYyCKH OJMHAKOBOTO Kojia. [IporpaMmMa BbITJIs-
[T TaK, CJIOBHO Y MIPOTPAMMUCTA POKAT PYKU, U OH CHOBA M CHOBA BCTABJISAET OINH
7 TOT ke (hparment. Takue IyOIMKaThl 3aMEHSTIOTCST TPOCTHIMU METOTAM.

Menee TpuBuanbHas popMa ayOJUpoBaHUsT — IIEIIOYKH Switch/case wiu if/else, cHo-
Ba M CHOBA BCTPEUAIOIINECS B PA3HBIX MOJYJISIX U BCET/la IPOBEPSIIONINE OJNHAKOBBIE
HaGOPBI yCIoBHiL. BMeCTO HUX HA/IEKUT MPUMEHSTH TOTUMOPHU3M.

Ente ciiosknee Motyiu o CXOIHBIMU JITOPUTMAMU, HO COJIEPIKAIIIIe TIOXOXKUX CTPOK
koma. OHako Ay6JIUpOBaHMe MPUCYTCTBYET 1 B 3TOM ciydae. [Ipobrema peraercst
npumenenyem narrepuos IITABJIOHHBIN METO/I wim CTPATETUA [GOF].

B cyuiHocTH, GONBIIMHCTBO MATTEPHOB MPOEKTUPOBAHMS, OSIBUBLINXCS 3a OCTIEHITE
15 Jtet, pezicTaBisieT coOO XOPOTIIO U3BECTHBIE CIIOCOOBI DOPBOBI ¢ AYOIUPOBAHUEM.
Hopwmasbrbie popmbr Koaaa yerpansior gybanposatue B cxemax 6a3 ganubix. Camo
00BEKTHO-OPUEHTUPOBAHHOE MTPOrPAMMUPOBAHUE MOYKET PACCMATPUBATLCS KAK CTPa-
TErusi MOJLYJIbHOI OpraHu3alK Kojla U yeTpaHeHust 1y0ankatoB. EcTecTBeHHO, 9T0
OTHOCUTCS U K CTPYKTYPHOMY ITPOTPAMMUPOBAHUIO.

Hajteroch, st 10CTaTOYHO YETKO BBIPA3UJI CBOIO MbICJIb, VIuTe U ycrpaHsiite xy0iu-
KaTbl [I0BCIOLY, I/le 3TO BO3MOKHO.
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G6: Koa Ha HeBepHOM ypoBHe abcTpakuum

B nporpaMMupoBaHiy BaskHYIO pOJib UIPAIOT aOCTPAKLMH, OT/AEISIONINE BLICOKOYPOB-
HeBbIe 001IMe KOHIIENINN OT HU3KOYPOBHEBBIX MoApobHOCTel. MHorma aTa 3agada
pelnaercs co3ganueM abCTPaKTHBIX KJIACCOB, COJEPKALIUX BbICOKOYPOBHEBDIE KOH-
HEMNINH, U IPOU3BOAHBIX KJIACCOB, B KOTOPBIX XPAHATCSA HUSKOYPOBHEBLIE KOHIIEIIINN.
JleiicTBys IOAO0OHBIM 00Pa3OM, HEOOXOANMO TT03a00TUTHCS O TOM, YTOObI PaszesieHIe
OBLIO IOJIHBIM. Bce HUBKOYPOBHEBBIE KOHIIENIUN AOJKHBL OBITh COCPEAOTOYEHBI
B IIPOM3BOAHDBIX KJIACCAX, 8 BCE BBICOKOYPOBHEBBIE KOHIEIIINN OOBEANHSIOTCS B Ga-
30BOM KJIacce.

Harpumep, KOHCTaHTBI, TIepEMEHHbBIC U BCIIOMOTaTeIbHble (DYHKITUU, OTHOCATIAECS
TOJTBKO K KOHKPETHOH peasTi3aIiii, NCKI0YaioTest n3 6a30Boro kiaacca. bazosbrit kiace
He JI0JKeH HUYero 3HaTh O HUX.

[TpaBuso Tak:ke OTHOCUTCS K UCXOTHBIM (paiimaM, KOMIOHEeHTaM U MoayssaMm. Ka-
YeCTBEHHOE TIPOEKTUPOBAHHUE TPEOYET, YUTOOLI KOHIETIIH PA3IeIsAINCh Ha PA3HBIX
YPOBHAX U pasMellainch B pasHbIX KOHTeiiHepax. VHoria TakuMu KoHTeiiHepamu
SIBJISTIOTCS 0a30BbIe U TIPOU3BO/HBIC KJIACCHI; B IPYTHX CJAyYasx 3TO MOTYT OBITH HC-
XOJIHbIE (hallJTbl, MOJLYJIU VK KOMITOHEHTBI. Ho Kakoe Obl peliierne Hu GbIII0 BHIOPaHO
B KOHKPETHOM CJTy9ae, PasfieJieHre TOJKHO ObITh TIOJHBIM. BRICOKOYPOBHEBBIE U HI3-
KOYPOBHEBbIE KOHIICIIIUHN He I0JIKHBI CMEITUBAThCSL.

Paccmorpum cremytomuii pparment:

pubTic interface Stack {
Object pop() throws EmptyException;
void push(Object o) throws FullException;
double percentFull();
class EmptyException extends Exception {}
class FullException extends Exception {}

}

Oyukiust percentfFull Haxogures: Ha HeBepHOM ypoBHe abctpakimu. CytecTByer
MHOT'O peannsauuﬁ CT€Ka, B KOTOPbIX KOHIEIIINA 3aIlI0JTHEHUA BBITJIAUT Pa3yMHO,
OJIHAKO JIpyTHe pean3allii MOTYT He 3Hamb, 10 KaKOH crelieHy 3arosten crek. Cie-
JIOBATeJIbHO, 3Ta (DYHKIUS JI0JKHA PACIIOJIAraThCsl B TPOU3BOIHOM UHTEpdelice — Ha-
npumep, BoundedStack.

BosmoskHO, BbI lymMaeTe, 4To /1 HeOrPaHMYEHHOI0 CTeKa peainsalius MoxKeT IIPOCTO
BepHyTh 07 [Ipobema B TOM, 4TO aBCOMIOTHO HEOTPAHUYEHHOTO CTEKA HE CYIECTBY-
eT. Bam He ymacTcs npenorBpatuth uckmioderne OutOfMemoryException, mpoBepus
ycaoBue

stack.percentFull() < 50.0.

Ecam Bama peasmsanus dbynkimn Bos3spaiiaet 0, TO OHA TIONMPOCTY BpeT.

CyTh B TOM, 4TO JIOKb ¥ (HUKIMHI He CIIOCOOHBI KOMIIEHCUPOBATh HEBEPHOTO pas-
Mellenus aberpakiuil. Pasjenenne aberpakinii — oHa U3 CaMbIX CJIOKHBIX 3a/ad,
pelnraeMbix paspaborunkamu. Eciin BBIOOD cliesiaH HEBEPHO, He HaJelTech, YTo BaM
YIACTCSL HAWTH IPOCTOE 0OXOAHOE PelleHie.
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G7: ba3oBble K/1acCbl, 3aBUCSLLME OT NPOU3BOAHDbIX

Camas pacnpocTpaHeHHas IPUYKMHA s pa3OueHns KOHLENIni Ha 6a30Bble U IIPO-
MU3BOHbIE KJIACCHI COCTOUT B TOM, YTOOBI KOHLEIIIMK 6a30BOI0 KJIACCa, OTHOCSIIIECS
K 60Jiee BBICOKOMY YPOBHIO, OBLJIN HE3aBUCHMbI OT HU3KOYPOBHEBBIX KOHIEIIUI
HPOU3BOAHBIX KaaccoB. CiieoBaTe/IbHO, KOrjia B 6a30BOM KJIACCe BCTPEYAIOTCS YIIO-
MHWHAHWS UMEH ITPOU3BOHBIX KJIACCOB, 3HAYUT, B IIPOCKTUPOBAHUU YTO-TO CCJIAHO
He Tak. B o61iem ciydae 6a3oBbie KJIacChl HE JOJKHBI HUYEro 3HaTh O CBOUX IIPOM3-
BOJIHBIX KJlaccax.

Koneuno, y aToro mpasusa uMeIoTcs CBOU UCKJIIOUeHnd. VIHOT/Ia KOJIM4ecTBO [1Pou3-
BOJIHBIX KJIACCOB JKECTKO (PUKCUPOBAHO, a B HA30BOM KJIACCe MPUCYTCTBYET KOJ JIJIst
BbIOOPA MEKLY MTPOM3BOAHBIMU KaaccaMu. [1ogo0HasT CUTYaIUsT YacTO BCTPEYAETCsT
B peajin3aIusix KOHEYHbIX aBTOMATOB. OJ[HAKO B 9TOM CJIydae Mex/y Oa30BbIM U IIPO-
W3BOJHBIMU KJIACCAMU CYHIECTBYET JKeCTKas MPUBSI3Ka, I OHN BCET/Ia Pa3MeNaroTcs
BMecTe B ofiHOM (haiine jar. B obiiem ciydae HaM XOTEI0CH ObI UMETh BOBMOKHOCTh
pa3MeIleH st TIPOU3BOHBIX U HA30BBIX KJIIACCOB B PasHbIX (haiiiax jar.

PasmeliieHne MpOM3BOAHBIX U 0a30BBIX KJIACCOB B PasHBIX (hailjiax jar, Ipu KOTOPOM
GazoBbie (aliyibl jar HUYETo He 3HAIOT O COAEPIKUMOM MPOU3BOIHBIX (HAIIOB jar, To-
3BOJISIET OPTAHU30BATh Pa3BEPTHIBAHIE CHCTEM B (hOPMATE IMCKPETHBIX, HE3ABUCUMBIX
KOMTOHEHTOB. Ec/ii B Takue KOMIOHEHTHI GY/yT BHECEHBI U3MEHEHUST, TO OHU pa3-
BEPTBIBAIOTCS 3aHOBO O€3 He0OXOAUMOCTH IIOBTOPHOIO Pa3BePThIBaHMUS Oa30BbIX KOM-
MOHEHTOB. Takast apXUTEKTypa 3HAUNTETHLHO COKPAIAET MOCTEICTBIS OT BHOCHMBIX
M3MEHEHWH U YIIPOIAET COMPOBOYKIEHUE CUCTEM B YCIOBHSIX PEATbHOM SKCILTyaTaI[iH.

G8: CaiMIKOM MHOIo nHgpopMmaumm

Xopo1o onpeeseHnbie MOAYIN 00Iaal0T KOMIAKTHRIME HHTEpdeicaMu, II03B0-
JIAIOIINMU CAeJIaTb MHOT'O MMHUMaJIbHbBIMI Cpez[CTBaMI/I. IIJIH ITJIOXO OHpelle]IeHHbIX
MOJIyJIell XapaKTepHbl HIMPOKKeE, TIyOoKHe HHTEP(EICh, KOTOPbIE 3aCTaBJISIOT T10JIb-
30BaTeJIsl BBIMOJTHATD MHOTO PA3HbIX ONEPAIIHH /sl PEleH s TIPOCTHIX 3a/1a4. XOPOIIIOo
olpesieieHHbII nHTepdEeiic IPeaocTaBIseT OTHOCUTENBHO HeOOIbIIOe KOJIMIECTBO
(byHKIIMIT, T09TOMY CTEleHb JIOTUYECKOU TTPUBI3KH MIPU €r0 UCI0JIb30BAHUU OTHO-
cuTeabHO HeBesnka. I1moxo onpezgenentbiit uHTEp@ENC MpeocTaBIsieT MHOKECTBO
(dhyHKIUH, KOTOpPBIE HEOOXOIMMO BBI3bIBATD, II09TOMY €r0 MCIIOIb30BAHIE COIPSIKEHO
C BBICOKOH CTETIEHBIO JIOTHIECKON TTPUBSI3KU.

Xoporie pa3paboTINKN YMEIOT OTPAHUYUBATH MHTEPMENCHI CBOMX KJIACCOB M MOILY-
Jieir. YeM MeHbBIIIE METO/IOB COAEPKUT KJacc, TeM Jiydrie. YeM MeHbIIe epeMeHHbIX
M3BeCTHO (DYHKINHU, TeM Jrydirne. Yem MeHbIle TepeMeHHBIX 9K3eMTIISIPOB COIEPKUAT
KJIaCC, TeM JIyullle.

CkpsoiBaiite cBou annbie. CKpbiBaiiTe BerioMoraTesbHble (hynkim. CKpbiBaiiTe KOH-
CTaHThI ¥ BpeMeHHbIe iepeMerHbie. He cosmaBaliTe Kiacchl ¢ GOJIBITIM KOJTUIECTBOM
METO/IOB WJIH MIePEMEHHBIX 9K3eMIIsApoB. He cosnasaiite GoJIbIIOr0 KOJMYECTBA 3a-
MIUIIEHHBIX TePEeMEHHBIX 1 (PYHKIWIT B cyOkmaccax. CoCpesoTousTech Ha CO3IaHIN
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OYeHb KOMIAKTHBIX, KOHIIEHTPUPOBAaHHBIX UHTepdeiicoB. Cokpalaiite Joruyeckue
MIPUBSA3KH 32 CUET OrpaHnYeHnsd nH(pOpMAITIH.

G9: MepTBbIi KOA

MepTBbIM KOZOM Has3bIBAETCH KOJI, He BBIIOJHSEMbIH B X0Je pabOTbl IIPOrPAMMBL.
On conepsxutcs B Tesie KOMaH/IbI 1T, TpoBepsionieil HeBo3MokHOoe ycaoBue. OH co-
JEPKUTCS B CeKIMHM Catch myist 610Ka try, HUKOrIa He MHUIUUPYIOIErO UCKIIOYEHNUSL.
OH coepP:KUTCST B MAJIEHBKNX BCIIOMOTATEIbHBIX METO/[aX, KOTOPbIe HUKOT/IA HE BbI-
3BIBAIOTCSI, UJIM B HUKOT/IA HE BCTPEYAIONINXCsT YCJIOBUAX Sswitch/case.

MepTBbIii KOJI IIJIOX TeM, UTO CITyCTsI HEKOTOPOE BPeMsI OH HAUMHAET «IIJI0XO0 MaXHYTh».
YeMm /ipeBHEE KOJI, TEM CHIIbHEE 1 pe3ye 3amax. /[e70 B TOM, 9TO MEPTBBIH KO He 00-
HOBJISICTCS [TPU U3MEHEHNU apXUTEKTYPbl. OH KOMIIMJIUPYETCS, HO He COOTBETCTBYET
6oJTee HOBBIM KOHBEHTIMSIM U TipaBusiaM. OH OBLT HATTHCAH B TO BPEMsI, KOT/IA CHCTEMA
6bima pyroit. O6HAPYKUB MEPTBBIN KOJI, CAIETAITE TO, YTO MOJIOKEHO AeNATh B TAKUX
CJIy4asiX: IOCTOMHO TOXOPOHUTE €ro. YIQJINTe ero U3 CUCTEMBI.

G10: BepTukanbHoe pa3aeneHuve

[Tepemennble 1 (GYHKIUH JOJKHBL OIIPEAEIATHC BOIU3N OT MECTA UX UCHOIb30BAHNSL.
JlokanbHbIe TIepeMeHHbIE IOJIKHBI 00BABIATHCS HEITOCPEACTBEHHO Tepe]] MepBLIM
UCIIONB30BAHUEM U TOJLKHBI 001a4aTh HeOOIbIION BEPTUKAIBHON 001aCThIO0 BULK-
moct. OObABIEHNE JTOKAILHON MepeMeHHOoN He JOJKHO OTAAMATHCS OT MECTa €e
UCIIOJIb30BaHMs Ha COTHIO CTPOK.

[TpuBaruble (HyHKITMU OJKHBI OMPENEATbCS CPady JKe MOcse TePBOro UCIOIb30-
BaHus. [IpuBaTHble QYHKIUU TIPUHAIEKAT 00JIACTH BUAMMOCTH BCErO KJIacca, HO
BEPTUKAJIbHOE PACCTOSTHUE MEK/Ty BBI30BAMM U OIPe/IeJICHUSIMU BCe PABHO JIOJIZKHO
OBITH MUHUMAJTBHBIM. [IprBaTHast (DYyHKITUS TOJKHA OOHAPYKUBATHCSI TIPOCTHIM ITPO-
CMOTPOM KO/Ia OT MeCTa IIepPBOr0 UCIIOJIb30BaAHNUS.

G11: HenocnepoBaTebHOCTb

Eciut Hekast omepalius BbIMOJHAETCS OTPE/IeJeHHBIM 00Pa3oM, TO U BCE TIOXOXKUE
oTIepanii JOJLKHBI BBITOTHATHCS Tak Ke. TO MPABUIIO BO3BPAIAET HAC K «IIPHHITUITY
HAUMEHbIIETO yAUBIeHHs». OTBETCTBEHHO MOAXOUTE K BEIGOPY HOBBIX CXeM U 060-
3HAUEHMIA, & €CJIM YK BBIOPAJIU — TIPOJIOJIKANTE CIIE0BATD M.

Ecav B pyHKINIO BKIIOYEHA TIepeMEHHAs response JIJis XpaHeHus JaHHbIX HttpServ-
TetResponse, Gyabre II0CAEA0BATENbHbI U UCIIOJIb3YITE TAKOE Ke UMs IIePEMEeHHOM
B Ipyrux (yHKIMsIX, paboraoomux ¢ odbekramu HttpServletResponse. Eciu meTon
HasbIBaeTcs processVerificationRequest, mpucBauBaiiTe moxoskre nMeHa (HarpuMmep,
processDeletionRequest) Meroaam, 06pabaTHIBAIOIIUM APYTHE 3AIPOCHL

[MocnenoBaTenbHoe COOMOIEHIE TOMOOHBIX CXEM 1 TIPABUJT CYIIIECTBEHHO YITPOIIAET
YyTeHue 1 MOJU(MUKAIINIO KOJIA.
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G12: bannacrt

Kaxoii mpok 0T KOHCTPYKTOPA 110 YMOJIYaHUIO, He uMetolero peanusaiuu? OH TOJIbKO
MOTIYCTY 3arpOMOKIaeT KoJ. Hencmonb3yeMbie iepeMeHHbIe, HeBbI3bIBaeMbIe (DYHK-
11, GeccojiepsKaTesbHble KOMMEHTAPUK — BCE 9TO OECTIONEe3HbIN HasIacT, KOTOPbIi
caenyet yaanuth. [lopep:kuBaiite Y4MCTOTY B CBOUX UCXO/HbBIX (hailjiax, cJaegauTe 3a
UX CTPYKTYPOI U He JOTyCcKafiTe TOsIBIEHUs HasiacTa.

G13: UCKyCCTBEHHbIE NPUBSA3KH

To, 4TO HE 3aBUCHUT JAPYT OT PYTa, HE JOJKHO 0OBEAUHATHCSA UCKYCCTBEHHBIMU TIPH-
Bs3kamu. Hampumep, 00001IeHbIe TepeInCcIennst He TOTKHbI COTEPKATHCS B boree
KOHKPETHBIX KJlaccaX, IOTOMY YTO B 9TOM cJiydyae HH(OpMalKa O KOHKPETHOM KJ1ac-
ce JOJEKHA OBITH IOCTYITHA B JIIOOOH TOYKE MPUJIOKEHUS, B KOTOPOU UCIIOJIb3YeTCsT
nepeuncierue. To jke OTHOCUTCS 1 K CTATUIECKUM (QYHKIIUAM OOTIIETO Ha3HAYEHTS,
00BSIBJISIEMBIM B KOHKPETHBIX KJTacCax.

B o6rem cirydae NCKYCCTBEHHON CUMTAETCS TIPUBSI3KA MEKLY ABYMSI MOJLYJISIMH, HE
uMelolas ABHOM, HerocpeAcTBeHHON 1esau. MckyccTBennas npussA3Kka BO3HUKAET
B Pe3yJIBTaTe Pa3MelieHus IePeMeHHON, KOHCTAHTBI WM (DYHKI[UK BO BPEMEHHO y100-
HOM, HO HETIO/IXO/IA11ieM MecTe. [J1laBHbIe TPUYMHBI [IJIsT TIOSIBJIEHUST NCKYCCTBEHHBIX
MPUBSI30K — JIEHb U HEOPEKHOCTD.

He sxaneiite BpeMenn — paszbepurecs, Tie JOJKHO PacoiaraTbest oObsiBIEHUE TOT
WJIA WHOM (DYHKITUN, KOHCTAHTBI UJIH TTepeMeHHO. CJIUIITKOM 4acTo Mbl pa3MeniaeMm
UX B yIOGHOM MECTE <ITOJl PYKO», a TOTOM OCTaBJISIEM TaM HaBCET/Ia.

G14: dyHKLUMOHANIbHASA 3aBUCTb

ITO0 OJIMH M3 «3aMaxoB Koa», onucanubix y Mapruna @aysepa [Refactoring]. s
METOOB KJIacca JOJKHbBI ObITh BaKHbI IIepeMeHHbIe U (DYHKIIMU TOrO KJacca, KOTO-
POMY OHU TIPUHAJITIEKAT, a He TlepeMeHHble U (YHKITH APYyTruX Kiaacco. Koria metos
MCIIOJIb3YeT METO/IbI IOCTYIIA APYTOro 0ObeKTa A/ MAHUITYJISIMIL C ero JaHHbIMU, TO
OH 3a6udyem 06JACTH BUAMMOCTH KJacca 3Toro o0bekTa. OH CJIOBHO MeYTaeT Haxo-
JITHCS B IPYTOM KJIacce, 4TOObI UMETD TIPSIMOIA IOCTYTI K EPEMEHHBIM, ¢ KOTOPBIMHU
on pa6oraet. ITpumep:
public class HourlyPayCalculator {
public Money calculateWeeklyPay(HourlyEmployee e) {

int tenthRate = e.getTenthRate().getPennies();

int tenthsWorked = e.getTenthsWorked():

int straightTime = Math.min(400, tenthsWorked):

int overTime = Math.max(0, tenthsWorked - straightTime);

int straightPay = straightTime * tenthRate;

int overtimePay = (int)Math.round(overTime*tenthRate*1.5):

return new Money(straightPay + overtimePay):
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Mertoz calculateWeeklyPay 06pau1aeTc51 K O6’beKTy HourlyEmployee 3a maHHBIMU JJIS
obpaborku. Meroj calculateWeek1yPay sasudyem obiaactu BugaumocTu HourlyEmployee.
OH «KesaeT» IOJYyYUTb JOCTYII K BHyTpeHHel peanusanuu HourlyEmployee.

B o6uiem ciyyae or pyHKIMOHAJBHON 3aBUCTU CJIeAyeT U30aBUTHCS, IIOTOMY YTO
OHa TIPEJIOCTABJISAET MOCTYT K «BHYTPEHHOCTSIM» KJlacca APyroMy KJaccy. Brpodewm,
nHoraa (GYyHKIMOHAbHAS 3aBUCTh OKa3biBaeTCsl HeU30eKHBIM 3J10M. PaccMoTpuM
cJIeYIOMUi TpuMep:
public class HourlyEmployeeReport {

private HourlyEmployee employee ;

public HourlyEmployeeReport(HourlyEmployee e) {
this.employee = e;

}

String reportHours() {
return String.format(
«Name: %s\tHours:%d.%1d\n»,
employee.getName(),
employee.getTenthsWorked()/10,
employee.getTenthsWorked()%10);

}
}

Ouesnnno, Metos reportHours 3aBuyet kiaccy HourlyEmployee. C npyToit CTOPOHBDI,
MBI He XOTUM, 4T0OBI Kaace HourlyEmployee suan o popmate otuera. [lepemere-
Hre (hOpPMATHON CTPOKU B Kiracc HourlyEmployee HapyImaeT HEKOTOPbIe TTPUHITUIIET
00BEKTHO-OPUEHTUPOBAHHOTO 1poekTrpoBanusi!. Takoe pa3MeleHe IPUBSI3bIBAET
HourlyEmployee k hopmaTy oTueTa U JIEJIAET €TO YSI3BUMBIM [IJII U3MEHEHUN B 9TOM
opmare.

G15: ApryMeHTbI-CeNIEKTOpbI

Hwuuto Tak He pazipaxkaeT, Kak BUCAIINI B KOHIIE BbI30Ba (DYHKIIUU apryMeHT false.
3aueM oH 37ech? UTO UBMEHUTCSI, €CJIU DTOT apryMeHT OyueT paBeH true? CMbIca
ceJIeKTopa TPYAHO 3aIIOMHUTD, HO JIeJIO He TOJIbKO B 9TOM — CEJEeKTOP YKa3bIBaeT
Ha 0ObeINHEHNE HECKOMBKUX (QYHKIIUN B OJHY. APTYMEHTHI-CEIEKTOPHI TIOMOTAIOT
JIEHUBOMY IIPOIpaMMUCTY U30exkarh pasbuerus 6obInoi (GyHKIUN Ha HECKOJIbKO
MenbmmXx. [Ipumep:
public int calculateWeeklyPay(boolean overtime) {

int tenthRate = getTenthRate();

int tenthsWorked = getTenthsWorked():

int straightTime = Math.min(400, tenthsWorked):

int overTime = Math.max(0, tenthsWorked - straightTime):

! A KOHKPETHO — MPUHIIUI €IUHOI OTBETCTBEHHOCTH, TPUHITUIT OTKPBITOCTH/3aKPBITOCTH
U TIPUHIUT COKPBITUS peasm3ariiii. Cm. [PPP].
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int straightPay = straightTime * tenthRate:

double overtimeRate = overtime ? 1.5 : 1.0 * tenthRate;
int overtimePay = (int)Math.round(overTime*overtimeRate);
return straightPay + overtimePay:

1

DyHKIMSI BBI3BIBAETCS ¢ aPIYMEHTOM Lrue pH OIlIaTe CBEPXyPOUHOil paGoTHI 110 110~
JIyTOPHOMY Tapudy nJu ¢ aprymMeHToM false Ipu omare Mo cTanapTHOMY Tapudy.
Kasxaprit pas3, korza BeI BCTpedaeTe BBI30B calculateleek 1yPay(false), BaM MPUXOIUTCS
BCIIOMHUHATD, YTO OH O3HAYaeT, U 9T0 caMo 1o cebe HenpusaTHO. Ho mo-HacTosiemy
TJIOXO TO, YTO ABTOP MOJIEHUIICS UCIIOIB30BATD PEleHne CJIeAYIONero BU/A:

public int straightPay() {
return getTenthsWorked() * getTenthRate();

}

public int overTimePay() {
int overTimeTenths = Math.max(0, getTenthsWorked() - 400);
int overTimePay = overTimeBonus(overTimeTenths):;
return straightPay() + overTimePay;

}

private int overTimeBonus(int overTimeTenths) {

double bonus = 0.5 * getTenthRate() * overTimeTenths:

return (int) Math.round(bonus);
1
Koneuno, cesekTopbl He 06s13aHbl ObITh JIOTHYECKUMU BEJIMUNHAMK. DTO MOIYT ObITH
DJIEMEHTBI [IePEYrCIeHHI, IesIble YKC/Ia WK JI0ObIe APYTUe TUIIbI apIyMeHTOB, B 3a-
BHCHUMOCTH OT KOTOPBIX BbIOMpaeTcs noseaerre GpyHkinuu. B obiiem ciydae Jydiie
UMeTh HECKOJIBKO (DYHKIIHIA, YeM TepefaBaTh (GYHKIMK MPU3HAK s BhIOOPA MOBE-
JIEeHM.

G16: HenoHATHbIE HAMEpPEeHUs

Kon momxen ObITh Kak MOXKHO OoJiee BbIpasuTeabHbiM. CIIMIIKOM AJUHHbBIE BbIPa-
JKEHWS, BEHTePCKast 3alllCh, «BOJIIEOHbIE YMCIa» — BCE 9TO CKPbIBAET HaMEPEHUsI
asTopa. Harpumep, npuBoausinasicst paHee hyHKIMst overTimePay Moryia Obl BBITJISIIETh
U TaK:
public int m otCalc() {

return iThsWkd * iThsRte +

(int) Math.round(0.5 * iThsRte *

Math.max(0, 1ThsWkd - 400)
)
1
Takast 3aIKMCh BBITJISIIUT KOMIIAKTHON U TJIOTHOM, HO pasbupaThes B Hell — cyliee
myuenue. He jkazeiite BpeMeHM Ha TO, 4TOObI cieJIaTh HAMEPEHUST CBOETO KOJIa MaK-
CUMAJTbHO TTPO3PAYHBIMU IJIS YATATETCH.
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G17: HeBepHoe pa3MelyeHue

O1HO M3 caMbIX BayKHBIX PelIeHUi, IPUHUMAEMbIX pa3paboT4nKoM, — BbIOOP MecTa
1T pasMeltiennst koja. Hampumep, rae cienyer oObsiBUTH KoHcTaHTy PI1? B kiacce
Math? A MoxKerT, eil MecTO B Kjacce Trigonometry? Mum B kiacce Circle?

B urpy BcTymaet npuHIIAIT HAMMEHbBINETO yAuBIeHus. Ko cienyer pasmenars TaM,
rJie YMTaTe b OKUAAET ero yBuAeTh. KoHcTanTa PI 10/KHA HAXOAUTHCS TaM, Tjie 00b-
SABJISIOTCS Tpuronomerpudeckue ¢pynxuun. Koncranra OVERTIME RATE oObsaBIiseTcs
B Kjacce HourlyPayCalculator.

WHorna Mel IbITAEMCST «TBOPYECKHU Y MOJONTH K Pa3MeleHUI0 (DYHKITMOHAIBbHOCTH.
Mpbi pasmernaeM ee B MecTe, yAI0OHOM JIJist HAC, HO 3TO HE BCET/[a BBITJISIUT €CTECTBEH-
HO JUUIST 9uTaTesst Koja. IIpearmonokumM, moTpeboBasoch HalleyaTaTb OTYET ¢ OOIIMM
KOJIMYECTBOM OTPabOTaHHBIX YacOB. MbI MOKEM MTPOCYMMHUPOBATH YaChl B KOJIE, 1e-
YATAMIIEM OTUET, UJIK JKe HAKAILIMBATh CYMMY B KOJIe 06pabOTKY YUETHBIX KapPTOUYEK
pabovero BpeMeHH.

YTo6bl IPUHATE pPElieHre, MOKHO TTOCMOTPETh Ha uMeHa Gyukiwmii. Jlomycrum,
B MOJLyJIe€ OTYETOB IPUCYTCTBYET (DYHKIMS ¢ uMeHeM getTotalHours, a B MojyJie 00-
pabOTKM yYETHBIX KaPTOUYEK MPUCYTCTBYeT hyHkiums saveTimeCard. Kakas us stux
IBYX (DYHKIIMH, eciv CyIUTDb 10 UMEHU, HABOJIUT HA MBICJIb O BBIYUCICHUN CYyMMBI?
OTBeT oueBHUICH.

OueBuIHO, IO COOOPAKEHUSIM TPOU3BOJIUTETHHOCTU CYMMY MTPABIILHEE BHIYUCIISITH
pu 06paboTKe KapToUek, a He IPU [eyatu otyeta. Bee BepHO, HO 3TOT (DAKT JIOJLKEH
OBbITH OTpaskeH B MeHax (pyHkimil. HamnprmMep, B Mojyste 060pabOTKY YUETHBIX KApTO-
4eK JI0JKHA PUCYTCTBOBATH (hyHKIUs computeRunningTotalOfHours.

G18: HeyMecTHbIe cTaTU4YeCKue MeToabl

Math.max(double a, double b) — xopowuii crarudeckuit metox. On paboraer He ¢ 0/1-
HUM 9K3eMILISTPOM; B CAMOM JieJie, 3aIuch Buja new Math() .max(a,b) nau naxe a.max(b)
BBITUIsIIesIa OBl JIOBOJIBHO TUIyno. Bee maHHbBIe, UCITIOAb3yeMbIe Max, OEPYTCs U3 JABYX
apryMeHTOB, a He U3 HEKOero 00beKTa-«BJajeblia>. A raBHoe, 4To MeToi Math.max
[OYTH HaBEPHsKa He MOTpedyeTcs AeaTh MoJAnMOPQGHBIM.

Ho uHorza Mbr muiieM cratudeckue (YHKIMK, KOTOPbIe CTATUYECKUMK OBITh HE
noskubl. [pumep:
HourlyPayCalculator.calculatePay(employee, overtimeRate)

Ira crarndeckast PYHKIUS TOXKE BHITJISIAUT BIIOJHe pasdyMHo. OHa He paboTaer HU
€ KAaKUM KOHKPETHbIM 00bEKTOM U I10JIydYaeT Bee JaHHble 13 CBOMX apryMmeHToB. Q-
HAKO HEJIb3sT UCKJI0UATh, 4TO Ty (DYHKIIUIO TTOTPEOYETCs clIeIaTh OJTUMOPMOHOIL.
BosMoskHO, B Gyryiiem noTpedyeTcs: peajn3oBaTh HECKOIbKO PA3HBIX aJITOPUTMOB JJIsI
BBIYMCJIEHUS 1I0YaCOBOU OILIaThl — cKaskeM, OvertimeHourlyPayCalculator u Straight-
TimeHourlyPayCalculator. B atom carydae nannas (pyHKINS He MOKET ObITH CTATUYe-
ckoii. Ee cremyet ohopMuts Kak HecTatudeckyio hyHKIuio Employee.
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B o6rmem cirydae oTaBaiite mpeanodTeHne HeCTATHIECKIM METO/IaM Tepe]t CTaTde-
ckumu. Ecin comHeBaerech, cienaiite GyHKIMIO HecTaTueckoil. Ecim Bbl TBEp/O yBe-
PEeHBI, 4TO (QYHKI[U T0JKHA ObITh CTATUYECKOH, YI0CTOBEPBTECH B TOM, UTO OT Hee He
norpebyercs moauMophHoe TTOBE/ICHHE.

G19: Ucnonb3yiiTe NOSICHUTE/IbHbIE NepeMeHHble

Kenr Bek nucan 06 atom B cBoeii Beskoil kuure «Smalltalk Best Practice Patterns»
[Beck97, p. 108], a 3aTem mo3aHee — B CTOJDb Ke Beaukol kuure «Implementation
Patterns» [Beck07]. Onut us cambix aHEKTUBHBIX CTOCOOOB yydlieHus ya000-
YUTAEMOCTH TIPOrPAMMBI 3aKJII0YAETCS B TOM, YTOOBI pazbuTh 06paboTKY JMaHHBIX
Ha TTPOMEKYTOYHBIC 3HAUYEHUS, XPAHSIINECS B TIEPEMEHHBIX € CO/IEPKATETbHBIMU
UMeHaMH.

Bosbmewm caemytomuit mpumep u3 FitNesse:

Matcher match = headerPattern.matcher(line);
if(match.find())

{
String key = match.group(1);

String value = match.group(2);
headers.put(key.tolLowerCase(), value);

IIpocToe uCmoab30BaHNe IOICHUTEIbHBIX [IEPEMEHHbBIX YeTKO OOBICHSIET, YTO IEPBOE
coBITazieHne cofepskuT Kiou (key), a BTopoe — 3HadeHue (value).

HepeCTapaTbc;[ B MPUMEHEHUN TTOACHUTEJIbHBIX ITEPEMEHHBIX TPY/THO. Kak IIpaBMJIO,
yeM 6oJIblIe IOACHUTEIbHBIX IIepeMEHHbIX, TEM JIYUIIIE. HOpaBI/ITeJIbHO, HaCKOJIbKO
OYEBUIHDBIM MHOT/Ia CTAHOBUTCA caMBbIit HeBpa3yMI/IT€]IbeII>,I MOAYJIb OT IMPOCTOTO
p8.36I/IeHI/IH O6pa6OTKI/I JaHHDbIX Ha ITIPOMEKYTOUYHbIE 3HAYCHUA C Y/IAa4YHO BI)I6p3.HHI)IMI/I
NMEHaMU.

G20: UMeHa (pyHKLUMNA [OHKHBI ONUCbIBATb
BbINOJIHAEMYIO Onepauuro

Bsrasgnure Ha cienyionmii Kozu:
Date newDate = date.add(5);

Kax BbI Iymaete, 94TO OH JlesiaeT — MpUOABJIAET MATH [HEH K date? A MOXKET, TsTh He-
nesib un yacoB? Vsmensercs am ak3eMnsap date, nuiam GyHKIMS BO3BpaIaeT HOBOE
suavene Date Ge3 mamenenust ctaporo? I1o BHI30BY HEBO3MOIKHO MTOHSTD, UTO JIETAET
ata QYHKITUS.

Ecinu gyHkius npubasisger maTh AHel ¢ uaMeneHueM date, To OHa JOJIKHA Ha3bl-
Batbhes addDaysTo nim increaseByDays. C mpyroit cTOpoHbI, eciin (yHKITUST BO3BpaIiaeTr
HOBYIO /IaTy, CMEIIeHHYIO Ha IIATh JIHEel, HO He U3MeHIeT UCXOIHOT0 aK3eMILIgpa date,
TO OHa JI0JIKHA Has3bIBaThesd daysLater mmm daysSince.
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Ecan Bam mpuxoauTest ofpamarses K peanusanuu (MJIH JOKYMEHTAINH ), 4TOObI
[OHSITD, YTO JIEJIAeT Ta WK WHast (YHKIU, TIocTapaiitech HaliTu OoJiee yIauHOe uMst
uim pas6eiite GYHKIIMOHATBHOCTD Ha MeHbIe (GYHKIK ¢ GoJiee TIOHATHBIMU Me-
HaMU.

G21: MNoHuMaHue anropmTMa

OueHb MHOTO CTPAHHOTO KOJIA MHUIIETCS W3-3a TOTO, YTO JIOAU He YTPYKIAA0T cebst
noHUMaHueM anroputMoB. OHU 3aCTABJISIIOT IPOrpaMMy paboTaTh «rpyboii CHIIOi»,
HabuBast ee KoMaHamu 1T U pyraraMu, BMeCTO TOTO YTOOBI OCTAHOBUTHCSI U TIO/[yMaTh,
YTO K€ B JIeHCTBUTEIbHOCTHU IIPOUCXO/UT.

[IporpammupoBaHue 4acTo COMPSIKEHO ¢ UccaeloBaHusIMU. Bol rymaete, uTo 3HaeTe
TTOIXOIATINH aJTOPUTM JIJIsI PETIeHns 33/1a4¥, HO TTIOTOM BaM ITPUXOIUTCS BO3UTHCS
C HUM, TIO/IIPABJISATH W 3aTBIKATD IIEJIH, TOKA BBl HE 3aCTaBUTE €T0 «paboTaTh». A Kak
BBI OITPEJIENTUIIN, UTO OH «paboraers? [IOTOMY UTO aJITOPUTM TIPOIIIENT BCE TECTDI, KO-
TOPBIE BbI CMOTJIN NTPUyMaTh.

B sTOM T10/1X0/1€ HET HUYETO TLIOXOT0. boJjiee TOro, 4acTo TOJIbKO TaK yaeTcs 3acTa-
BUTH (PYHKIIUIO JIeJIaTh TO, YTO OHA JIOJIKHA JlesiaTh (110 BaieMy MHeHuio). OHako
OIPaHUYNTHCSE «PabOTOl» B KaBbIUKAX HEJOCTATOYHO.

[Ipesk/e 4eM OTKIabIBATh B CTOPOHY TOTOBYIO (DYHKIIUIO, YOEAUTECH B TOM, YTO BBI
nonumaeme, kaxk ona paboraer. IIPOXO/KIECHUST BCEX TECTOB HEOCTATOYHO. BbI IO/IKHBI
3Hamy', 4TO Ballle pelleHIe MPaBUIBHO.

OnuH U3 JIy4Imx crocoO0B I0CTHYb ITOT0 3HAHUS U HOHUMaHK — PasOnTh (DYHKIHMIO
Ha (pparMeHThbl HACTOJIBKO YUCThIE U BBIPA3UTEJIbHbBIE, UTO BaM CTAaHET COBEPIIEHHO
OYEBUIHO, KaK paboTaeT gaHHas (YHKIUA.

G22: Npeo6bpasoBaHue JIOrMYECKNX 3aBUCUMOCTEMN
B (husnyeckme

Eciiu oiiH MOJLyJIb 3aBUCUT OT JPYTOr0, 3aBUCUMOCTbD J0JIZKHA ObITh HE TOJIBKO JIOIH-
YecKOl, HO U (PU3NIECKON. 3aBUCUMBIN MOJTYJIb HE JIOJIZKEH JleJTaTh HUKAKUX TTPe/IIo-
JIOJKeHui (MHaue TOBOPSI, CO3/IaBaTh JJOTMUECKNE 3aBUCMOCTH ) OTHOCUTENBHO TOTO
MOJLYJIsI, OT KOTOPOTO OH 3aBUCUT. BMECTO 3TOTO OH JIOJIKEH STBHO 3aITPOCUTD Y 9TOTO
MOZYJISI BCIO HEOOXOAUMYIO HH(MOPMAIIHIO.

Tomyctum, Bbl numiere (HYHKITHIO, KOTOPast BHIBOJAUT TEKCTOBBIN oTUeT 00 OTpa-
6orannom Bpemenn. Kiace ¢ umerem HourlyReporter cobupaet Bce MaHubie B ya006-
HOU (hopMe u niepesiaet ux kiaccy HourlyReportFormatter muis BeiBosia (simctunr 17.1).

! 3HaTh, Kak paboTaet Ball KO/, U 3HATb, JIEJTIAET JIU AJITOPUTM TO, YTO TpeGyeTest, — He OJHO 1 TO
ske. He yBepensl B ipaBuibHOCTH Bbibopa anroputma? Hepeako ato cyposas npasia skusnu. Ho
€CJIM BbI HE YBEPEHbBI B TOM, UTO JI€JIAET BAlll KOJI, TO 9TO 00bIYHAS JICHD,
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Jinctunr 17.1. HourlyReporter.java

pubTic class HourlyReporter {
private HourlyReportFormatter formatter;
private List<Lineltem> page;
private final int PAGE SIZE = 55;

public HourlyReporter(HourlyReportFormatter formatter) {
this.formatter = formatter;
page = new ArrayList<Lineltem>();

}

public void generateReport(List<HourlyEmployee> employees) {
for (HourlyEmployee e : employees) {
addLineItemToPage(e);
if (page.size() == PAGE_SIZE)
printAndClearItemList();
1

if (page.size() > 0)
printAndClearItemList();
}

private void printAndClearItemList() {
formatter.format(page);
page.clear();

}

private void addLineItemToPage(HourlyEmployee e) {
Lineltem item = new Lineltem():
item.name = e.getName();
item.hours = e.getTenthsWorked() / 10;
item.tenths = e.getTenthsWorked() % 10;
page.add(item);

}

public class Lineltem {
public String name;
public int hours;
public int tenths;

}
}

Y aToro Ko/a UMeeTCd JOTMYecKask 3aBUCUMOCTD, JIUTIIeHHAsS (DU3UYECKOTO BOTLIO-
meHusd. Ynacrtes g Bam Haliti ee? Peub njet o konctanTe PAGE_SIZE. ITouemy kimace
HourlyReporter moJoKeH 3HATH pa3Mep CTPAHUIIBI? 34 Pa3Mep CTPAHUIIBL OJKEH OT-
BeuaTh KJacc HourTyReportFormatter.

®Dakr o6bsaBaeHUsT PAGE_SIZE B HourlyReporter ykasbiBaeT Ha HEBEPHOE pasMelleHne
[G17]. Paspaboruuk nosiaraet, uto kiaccy HourlyReporter HeoOX0MMO 3HATH pasMep
cTpanuilpl. Takoe MPemoNoKeHNe ABIISETCS TOTHUECKON 3aBUCMOCTRI0. PaboTa
HourlyReporter 3aBucut ot Toro dakra, yto HourlyReportFormatter mojmepskuBaeT pas-
Mep cTparuiisl 10 55. Ecin kakas-to peanusarust HourlyReportFormatter ne cmosker
paboTarh ¢ TAKUMU CTPAHUTIAMHE, TIPOM3OH/ET OMUOKA.
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Yro6bI cosaTh (hUsnUecKoe IpeAcTaBIeHNe 9TOI 3aBUCMMOCTH, MbI MOKEM BKJIIOUNTh
B HourlyReportFormatter HoBbIil MeTO/ ¢ MMeHeM getMaxPageSize(). B manmpueiiniem
Hour]yRepor‘ter BbI3bIBa€T 3Ty (l)yHK]_[I/IIO BMECTO TOTO, '-ITO6bI HNCITOJIb30BaTb KOHCTaHTy
PAGE SIZE.

G23: Ucnonb3yuTte nonimmopdpmsm
BMmecrTo if/Else nunu switch/Case

ITa PEKOMEH/IAINS MOKET TT0Ka3aThCsl CTPAHHOM, ec/ii BCTIOMHUTH TJiaBy 6. Bemb
B 9TOIl TJIaBe TOBOPUJIOCH, UTO B TEX YACTSAX CUCTEMBI, B KOTOPbIE ¢ GOJIbIIE BEpo-
SITHOCTBIO OY/IyT OOABJISTHCST HOBbIE (DYHKIIUM, 8 He HOBbIE THITbI, KOMAHJIbI Switch
BITOJIHE YMECTHBI.

Bo-nepBbix, komanabl switch yaie Bcero UCIOAb3yIOTCS TOJIBKO TOTOMY, YTO OHU
MIPEICTABJISIIOT OUEBUIHOE PEIIIEHIE METOIOM «TPYyOOIl CUJIBI», @ HE caMOe YMECTHOEe
pelenue st KOHKPETHOH cutyarnuu. Takum 06pa3oM, 9TO 9BPUCTHYECKOE TPABUIIO
HallOMHUHAeT HaM O TOM, UTO /IO TPUMEHEeHUsT switch cieayeT paccMOTpPeTh BO3MOK-
HOCTD TIPUMEHEHUS TTOJTUMOPdU3Ma.

Bo-BTOpBIX, CUTYyaIlK, B KOTOPBIX cOCTaB (QYHKIIMII MeHee cTabuJIeH, YeM COCTaB
TUIIOB, BCTPEYAIOTCS OTHOCUTENBHO pejiko. Ciie/loBaTesIbHO, K KAXKI0H KOHCTPYKIIUU
switch ciemyeT OTHOCUTBCS € TTOJI0O3PEHUEM.

A ucnosnayio npasusio «OJJHON KOMAH/IBI SWITCH»: 0z kascdoeo muna évi60-
Dpa npozpamma ne 0oadxcHa codepicams Goee 0010l Komanovt switch. Muojcecmeenivie
KoOHCmpyKyuY switch credyem samensimo NOAUMOPOHLIMU 0OBEKMAMU.

G24: Co6nropante CTaHAAPTHbIE KOHBEHLUM

Bee pabounie rpy bt 10JKHBL COOMIONAT eIMHBIE CTAHAAPTHI KOAUPOBAHsT, OCHOBAH-
Hble Ha OTPACcIeBbIX HopMaX. CTaHIaPT KOAMPOBAHUS OMIPEETISIET, T/IE OOBSIBISIOTCS
IepeMEeHHbIE 9K3EMILISIPOB; KaK MPUCBANBAIOTCS NMeHa KJIacCOB, METO/I0B U Iiepe-
MEHHBIX; T/I€ PA3MEIIalTcst (GUrypHbIE CKOOKU U T. JI. JJOKYMEHT C SIBHBIM OTIUCAHUEM
9TUX IIPABUJI HEe HYKEH — caM KO/l CJIYKUT IPUMEPOM 0(OPMJICHUS.

[TpaBuiia KOJKHBL COOMIOAATHCS BCEMU YYACTHUKAMH TPYIIIBL. ITO O3HAYAET, YTO
KaK/[bIIl YYACTHUK TPYIIIBI JIOJUKEH OBITH JIOCTATOYHO Pa3yMHbIM, YTOOBI TOHUMATD:
HEBayKHO, KaK IMEHHO PadMelalTcst (UrypHbIe CKOOKH, €CIIH TOJIBKO BCE COTVIACHIINCH
pasMeniaTh UX OJMHAKOBBIM 0OPa3OM.

Ecji Bam 3aX04eTCst y3HATh, KaKHe KOHBEHIIUU O(hOPMJIEHHUST HCIOJIBb3YIO 51, 00paTu-
Tech K mepepaboTaHHOMY Koy B jinctutrax b.7 (c. 442) — B.14.
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G25: 3aMeHaUTe «BoJilLebHble yucna»
MMEeHOBAaHHbIMM KOHCTaHTaAMM

BeposiTHO, 5T0 01HO U3 CaMBIX JIPEBHUX MPaBUJI pa3paboTku. IIoMHIO, OHO BCTpevasioch
MmHe ete B 60-x rogax, B yue6Hnkax COBOL, FORTRAN u PL/1 st HaunHAOIINX.
B o61iem cirydae pUCyTCTBUE «CHIPBIX» YHCEJT B KOJIe HeskeraTesibHo. Yucra caemayer
CKPBITh B KOHCTAHTAaX C COAEP/KATETbHBIMI MMEHAMI.

Hampnwmep, uncaio 86,400 caemyeT ckpbiTh B KoHCTaHTe SECONDS _PER DAY. Ecsin B cTpa-
HUIIE OTYETA BBIBOJUTCS 55 CTPOK, YHCJIO 55 CIIeAyeT CKPbITh B KoHCcTaHTe LINES PER
PAGE.

HexoTopbre umcesa Tak JIeTKO Y3HAIOTCS, 9TO UX He 00s13aTETbHO CKPBIBATH 32 MMe-
HOBAaHHBIMU KOHCTAHTAMU — IIPU YCJIOBUU, YTO OHU UCIIOJL3YIOTCA B COUYCTAHUU
C IIpeiesIbHO sACHBbIM KoJoM. IIpumep:

double miTesWalked = feetWalked/5280.0:;

int dailyPay = hourlyRate * 8:

double circumference = radius * Math.PI * 2;

Hysxnpl u koncrantsl FEET PER MILE, WORK _HOURS PER DAY u TWO B aTUX IpuMepax?
Pasymeetcst, mocsieiHuil cirydaii BEITJISIAUT 0cobeHHo abcypiHo. B HekoTopbix (op-
MYyJIax KOHCTAHTBI TOMIPOCTY JIydIlie BOCIIPUHUMAIOTCS B UnCI0BOH 3ammc. 1o moBomy
WORK_HOURS_PER DAY MOKHO CIIOPUTb, IIOTOMY YTO 3aKOHbI 1 HOPMAaTHUBbI MOI'YT U3Me-
1saThest. C ApYTOi CTOPOTHDI, GOPMYyIa ¢ YUCTOM 8 UUTAETCS HACTOIBKO YIOOHO, 4TO
MHe IIPOCTO He X04eTcs HarpyskaTb YyuTaTesis Koja Junumu 17 cumBosiaMu. A 4iciio
5280 — KoMuecTBO (PyTOB B MIJIE — HACTOJIBKO XOPOIIO U3BECTHO M YHUKAIBHO, UTO
YUTATENH CPa3y Y3HAET €T0, Maxke eCau OHO GYIET PACToIaraThest BHE KaKOTO-T160
KOHTEKCTa.

Takue xoncrantsl, kKak 3.141592653589793, Toske XOPOIIIO U3BECTHBI U JIETKO y3HABAE-
MbIL. OIHAKO BEPOSITHOCTD OITHUOKHU CJMIITKOM BEJTUKA, YTOOBI OCTABJISTH MX B YMCIIOBON
dopme. Berpeuas snavenne 3.1415927535890793, BbI cpasy s0Ta/IbIBAETECH, YTO HEPE/]
BaMU YHCJIO T, ¥ He TIPOBepsieTe ero (a BbI 3aMEeTHIN OMUOKY B 0/iHO# 1indpe?). Takxke
MBI HE XOTHM, 4T0OBI B ITPOrpaMMaXx MCIOJIb30BaIMCh cOKpatenust 3.14, 3.14159, 3.142
u 1. 1. K cuactsio, 3nauenue Math . PI yike omnpe/iesieHo 3a Hac.

Tepmun «BoJIEOHOE YUCI0» OTHOCUTCS He TOJAbKO K yncam. OH pacipocTpaHseTcs
Ha Bce JIEKCeMbl, 3HAUEHUST KOTOPBIX He SIBJISTIOTCS caMo/loKyMeHTupyomumu. [Tpu-
Mep:

assertkquals(7777, Employee.find("John Doe").employeeNumber());

B 5TOM 1IpOBEPOYHOM YCJIOBUM 3a€iCTBOBAHDI [[Ba «BOJIIEOHBIX Yncia». QOYeBUIHO,
nepBoe — 7777, XOTs1 €ero CMBICT IaJIEKO He Tak 0YeBHieH. Bropoe «BosiebHoe dnc-
JIo» — cTpoKa "John Doe". Ee cMbIc TOKE BBITJIAANT BeCcbMa 3arajlovyHo.

OkasbiBaercs, "John Doe" — uMsl paboTHHKA ¢ TabeJIbHBIM HOMePOM 7777 B TeCTOBOMI
Gase TaHHBIX, CO3/IAHHOI Halllell TPyToil. Bee y9acTHUKHU TPYIIIBI 3HAIOT, KaK MOJI-
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KJIIOUYAThCs K 9TOH Gase gaHHBbIX. B 6ase yske XpaHsITCS TECTOBbIE 3allCH C 3apaHee
M3BECTHBIMU 3HAUEHUSIMU U aTpubyTamu. Takske BbIsiIcHsIeTCst, uTo "John Doe" — eiuH-
CTBEHHBIN PabOTHUK C TI04ACOBOH OILIATOI B TecTOBOM Oase gaHHbiX. Cieg0BaTebHo,
3Ta MPOBEPKA JA0JKHA BBITJISAETh TaK:

assertEquals(

HOURLY_EMPLOYEE 1D,
Employee. find(HOURLY_EMPLOYEE NAME).employeeNumber());

G26: byabTe TOYHbDI

HawBHO okmmaTh, 4TO mepBas 3anuch, BO3BpallaeMas 10 3apocCy, SBJISETCS
equHcTBeHHOU. Vcmosib30BaTh yucsia ¢ IJiaBaiolleil TOUKON g MpeicTaBIeHUS
JIEHEKHBIX CYyMM — MOYTH mpectymienne. OrcyTetBrue GJOKUPOBOK U/UIN yIIPaB-
JIEHUST TPAH3AKIMAMU TOJIBKO IIOTOMY, YTO BbI [yMAaeTe, YTO OAHOBPEMEHHOE 0OHOB-
JIeHKHEe MaJIOBEPOSATHO — B JIydllleM Caydae XajgaTHocTh. OObsBieHUE [IePeMEHHOI
¢ turoM ArrayList Tam, rie Gojiee ymMecTeH THII List — upesaMepHOe orpaHUyYeHue.
OO6bsaBienne BCex MEPEMEHHbBIX 3allUIIeHHBIMUI [0 YMOJIYAHNIO — HEAOCTATOYHOE
OrpaHuyYeHUeE.

[IpuHMMast pelieHne B CBOeM KoJie, yOeuTeCh B TOM, YTO BbI IHCTBYETE TIPEAeTbHO
TOYHO U aKKypaTHO. 3HaTe, MoYeMy IPUHUMAETCS PEIleHne, U KaK Bbl COOMpaeTech
TIOCTYIIaTh C UCK/IIOYCHUAMMU N3 ITpaBUJIa. He nenunrecn O6eCHe'-II/IBaTb TOYHOCTDb CBOUX
pentenuii. Ecii Bbl penmiin Bbi3BaTh (hyHKIIMIO, KOTOPask MOKET BEPHYTh Null — mpo-
BepbTe BO3BpaliaeMoe 3Hadenune. Ecm Bbl 3anpammBaere u3 6asbl JAHHBIX 3AITHCh,
KOTOpast, [0 BalieMy MHEHUIO, SIBJISIETCS €IMHCTBEHHONW — MPOBEPBTE, He BEPHYJI JIi
3a1pPOC JOMONHUTETbHBIE 3arncu. Ecim BaM HysKHO paboTaTh ¢ IeHEKHBIMU CyMMaMH,
HCIOJIb3YHTE TIeJIble YMCIa U OKPYTJISITE Pe3yibrar 110 AeHCTBYIOIUM IPaBUIaM.
Eciu B iporpamMme cyIiecTByeT BO3MOKHOCTD OJHOBPEMEHHOTO O0bSIBJICHMUSI, Peasiii-
3yI>,ITe Ty I WHYIO Pa3HOBUIHOCTD 6JIOKI/IPOBKI/I. HEO/IHOSHEI'-IHOCTI/I 1 HETOYHOCTU
B KOJIe 00BSCHAIOTCS MO0 HEAOIIOHUMaHUeM, JTn6o JieHbio. B io6oM ciydae ot Hux
caemyeT n30aBUThCS.

G27: CTpyKTypa BakHee KOHBEeHLUMN

Bomnomaiite apXuTekTypHbIe pellieHns Ha YPOBHE CTPYKTYPbI KO/Ia; OHA BaskHee
CTaHIAPTOB 1 KoHBeHI. CozepskaTebHble UMEHA TOJIE3HBI, HO CTPYKTYPA, 3aCTaB-
JIIOTIAsT TTOJB30BATENsA COOTIONATh YCTAaHOBIECHHDIE TIPaBiIa, BaskHee. Hampumep,
KOHCTPYKIIUHU Switch/case ¢ XopoIo BhIOPAHHBIMU MMEHAMU HJIEMEHTOB Mepedncie-
HUS yCTyNaroT 6a30BbIM KJaccaM ¢ adCTpaKTHbIMU MeTogaMu. HuuTo He BBIHYKAAET
10JIb30BaTeJd TPUMEHATDH OJJMHAKOBYIO peayn3aliunio switch/case Bo Bcex ciaydasix;
C IPYTO#l CTOPOHBI, HA30BBIE KJIACCHI 3aCTABJSIIOT €10 PEATU30BaTh Bee aOCTPaKTHbIE
METO/Ibl B KOHKPETHBIX KJlaccax.
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G28: UHKancynupymnTe yCnoBHble KOHCTPYKLMMK

B GyJieBcKkoil JIornke JOCTaTOYHO TPYAHO pasodparbest U BHE KOHTEKCTa Komar | if
n while. Beigenure B mporpamme (GyHKITHE, OOBICHSIONINE HAMEPEHS YCIOBHON
koHctpykiun. Hampumep, komania

if (shouldBeDeleted(timer))

BbIpa3uTeJbHee KOMaH/ bl
if (timer.hasExpired() && !timer.isRecurrent())

G29: U3beraiTe oTprLaTeNbHbIX YCJIOBUMN

OrpuriatesbHbie YCI0OBUS HEMHOTO CJIOKHEE JIJI MOHUMAHUS, YeM TTOJOKATEIbHBIE.
Takum 06pa3oM, IO BO3MOKHOCTH CTapaiiTech (hOPMYIHMPOBATEH MOTOKUTETbHBIE
ycaoBus. Hanpumep, 3anuch

if (buffer.shouldCompact())

MPeIITOYTUTEIbHEE 3ATTUCH
if (!buffer.shouldNotCompact())

G30: ®yHKLUMM [O/HKHBI BbINOJIHATbD OA4HY onepayuio

YacTo BO3HUKAET UCKYIIIEHUE PA3/IEIUTh CBOIO (DYHKITHIO HA HECKOJIBKO CEKITUT JIJIst
BBITIOJTHEHUST PA3HbIX ortepariuii. Takue hyHKITUN BBITIOJHSIOT HECKOJIBKO OTIePAIUii;
UX cJepyer mpeodpasoBaTh B IPYIITY MEHbINNX (DYHKIMH, KasKiasd U3 KOTOPBIX BbI-
MTOJIHAET TOJIBKO OJIHY Ollepaluio.
[Tpumep:
public void pay() {
for (Employee e : employees) {
if (e.isPayday()) {
Money pay = e.calculatePay();
e.deliverPay(pay):
1

}
}

Ira GYHKIUS BHIMOJHIET Cpa3y TPH OIEPAIlK: OHa TepebupaeT BeeX paGOTHUKOB;
[IPOBEPSIET, HAYMCIEHbI I PAGOTHUKY KaKie-TO BBIILIATHI, U HAKOHELl, IPOM3BOIIT
oriaty. Ko sydiiie 3ammcarhb B clieLyToneM BU/IE:
public void pay() {
for (Employee e : employees)
payIfNecessary(e);
1

private void payIfNecessary(Employee e) {
if (e.isPayday())
calculateAndDeliverPay(e):
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private void calculateAndDeliverPay(Employee e) {
Money pay = e.calculatePay();
e.deliverPay(pay):

Kasknast us aTrx yHKIIMIT BBITIOJIHSET TOJALKO 010y ottepariuio (cm. «IIpaBuiio oxnoit
orieparums, c. 59).

G31: CKpbiTble BpeMeHHbIe NPUBA3KHU

BpemeHHbIE TIPUBSI3KU YaCTO HEOOXOAMMBI, HO OHU He JIOJUKHBI CKphIBaThest. CTPyK-
Typa apryMeHToB (hYHKINH 0JKHA GBITH TAKOM, YTOODI MOCIET0BATETFHOCTD BBI30Ba
6bL1a aOCOMOTHO OYEBUHOM. PacCMOTPUM CJIEYIONIUI TPUMED:

public class MoogDiver {

Gradient gradient:
List<Spline> splines;

public void dive(String reason) {
saturateGradient();
reticulateSplines();
diveForMoog(reason) :

}
_—

[Topsimok BeI30Ba Tpex dyuknuii Basken. CHavyasa BbI3biBaeTcs saturateGradient(),
3areM reticulateSplines() u Toabko mocie sToro diveForMoog(). K coskamenmuio, Koz,
He o0ecleyrBaeT IPUHYAUTEIBHOTO COOJII0OIeHIA BpeMeHHON npuBsasku. Huuro He
MelIaeT APyroMy porpaMMuCTy BbI3BaTh reticulateSplines go saturateGradient, u Bce
KOHYNTCS UCKJIIoueHneM UnsaturatedGradientException.

bouee IIpaBUJIbHOE pEelI€HUE BbITJISAJIUT TaK:

public class MoogDiver {
Gradient gradient;
List<Spline> splines;

public void dive(String reason) {
Gradient gradient = saturateGradient();
List<Spline> splines = reticulateSplines(gradient);
diveForMoog(splines, reason);

}
.

Bpemennas npussaska peajausyercs IOCPEJCTBOM co3fanus «acrtadersly. Kaxmaa
(YHKIMS BBIIAET PE3yJIbTaT, HeOOXOAUMBII /111 pabOThI CIIeyIoNIeit (PYHKIIUM, ¥ BbI-
3BaTh 9TH (QYHKIUU ¢ HAPYIIEHWEM TIOPSIKA CKOJBKO-HUOYIb PA3YMHDBIM CITOCOOOM
yoKe He yJlacTcs.

[Toskamyii, KTO-TO COUTET, YTO ITO YBEJTUIUBAET CJIOKHOCTH (DYHKIINA, U 9TO JIEUCTBU-
TeIbHO TaK. OHAKO JOIOIHUTEIbHbIE CUHTAKCUYECKUE CJI0KHOCTH JIUIID BBIABJISIOT
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PEANBHYIO CIOKHOCTH CUTYAIMU, 00YCAOBIECHHYIO HEOOXOIMMOCTBIO COTJIACOBAHMST
110 BPEMEHH.

OG6paruTe BHUMaHWE: TIePEMEHHBIE 9K3EMILISIPOB OCTAIMCH Ha CBOMX MecTax. ITpes-
[I0JIATAeTCs, YTO OHU MCIIOJIb3YIOTCS [IPUBATHBIMU MeTo/laMu Kiacca. Vcionb3oBanue
WX B APTYMEHTaX JIUIIb SBHO BhIpaxkaeT (haKT CyIeCTBOBAHWS BPEMEHHON MPUBI3KU.

G32: CTpykTypa Koaa Ao/HKHA 6bITb 060CHOBaHa

CrpyKTypa Ko/Ia I0JIKHA BBIOUPATHCST HE IPOM3BOJIBHO, & T10 CTPOTO OIPE/IeIeHHBIM
npuurHam. [103a60TbTeCh 0 TOM, YTOOBI HTU TIPUUUHBI OBLIN BBIPAKEHBI B CTPYKTYPE
kozia. Ecain ipu uTeHnu Koja coszaeTcs Blieyatienue, 9To ero CTpyKTypa BbiOpaHa
MIPpOMN3BOJIbHO, APYTUM IIOJIb30BaTEJJAM MOJKET ITOKAa3aTbCsA, YTO €€ MOKHO U3MEHUTD.
Ecsin Bo Bcedl cucteMe TOC/IEA0BATENBLHO UCIONB3YETCS einHasl CTPYKTYpa Koja,
JIpyTHe MOJIb30BaTeN MPUMYT €e U COXPaHAT AelicTByonue npasuia. Hanpumep,
HeABHO 1 3aHNMATICsT 00bennHeHeM n3Menennii B FitNesse 1 0GHapysKILI, 4TO OTHH
13 HAIINX aBTOPOB MCIIOJIB30BAJ CJICYIONYIO 3aIHCh:

pubTic class AliasLinklWidget extends ParentWidget

{
public static class VariableExpandingWidgetRoot {

}

IIpo6aema B TOM, uTO VariableExpandingWidgetRoot mesaueM HaXOAUTHCS B 06JICTU
BuanMoctH AliasLinkWidget. Bomee Toro, kmacc AliasLinkWidget.VariableExpanding-
WidgetRoot ncmosb30Baicd MOCTOPOHHUMHU KJIaccaMu, KOTOPbIEe He UMeJId HUKAKOTO
otHoIIeHud K AliasLinkWidget.

BosmosknO, mporpamMmuct pa3mectud VariableExpandingWidgetRoot B AliasWidget o co-
o6paskeHusIM yI006CTBa, & MOJKET, OH ICHCTBUTEIHHO MOJIATAI, YTO 0OJACTh BUANMOCTH
ATOTO KJIacca I0JKHA HAXOAUThCST BHYTPH o0acTu BuauMocTH Alashidget. Kakuvu
OBl TPUYUHAMEI OH HU PYKOBOJCTBOBAJICS, PE3YJIBTAT BBITJSAAUT HEOOOCHOBAHHBIM.
OTKPBITBIE KJTACCHI, HE SBJISIONINECS BCIIOMOTATEIbHBIMU IO OTHOIIEHWIO K JIPYTOMY
KJ1accy (TO eCTb UCIOJIb3YEMbIMU TOJIBKO B €10 BHYTPEHHUX OllePALUX ), He JJ0JIKHbBI
pasMeniaTbes BHYTPU IPYTUX KJaccoB. [lo crangapTHBIM IIpaBujiaM TaKue KJacchl
OOBSIBIISTIOTCST HA BEPXHEM YPOBHE CBOUX MAKETOB.

G33: UHKancynupymnTe rpaHuYHbIE YCII0BUSA

OrcieskuBaTh rPaHUYHBIE YCIOBUSI HeJierko. Pazmectute ux 06paboTKy B OTHOM Me-
cre. He mo3BoJIsTiiTE MM «pacTekaThes» o BeeMy Kogy. He momyckatite, 4to6sI B Bateit
IporpaMmme KuliieJii MHOTouncaeHHble +1 u -1. Bosbmem nipocroii npumep us FIT:

if(level + 1 < tags.length)
{

parts = new Parse(body, tags, level + 1, offset + endTag);
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body = null;
O6parute BHUMaHue: level+1 31eCh BCTPEUYAETCS ABAXK/Ibl. ITO TPAHUIHOE YCJIO-
BHUE, KOTOPOE cJe/lyeT UWHKAIICYJUPOBATh B IIePEMEHHON — HaIpUMep, ¢ UMeHeM
nextlLevel:

int nextlLevel = level + 1;
if(nextlLevel < tags.length)

{
parts = new Parse(body, tags, nextlLevel, offset + endTag);
body = null;

}

G34: ODyHKLUMM AOHKHBbI 6bITb HAaNUCaHbI
Ha OA4HOM ypOBHe abCcTpakuumn

Bce komaH/1bI (QYHKIIMHU TOJIKHBL OBITH C(hOPMYIUPOBAHBI HA OTHOM YPOBHE abCTpaK-
IIU1, KOTOPBIN PACIIOJIOKEH OJTHUM YPOBHEM HUXKE OII€PAIlNH, OITUCBIBAEMON UMEHEM
dbynxiu. Bo3aMoKHO, 3TO 3BPUCTUYECKOE TTPABUIIO CJIOKHEE BCETO TTPABUJIBHO WH-
TEpPIPETUPOBaTh U COOIIOAATH. Vs 10CTaTOYHO TPUBHAIBHA, HO JIOJAW CIUIIKOM
XOPOIIIO CIIPABJISIIOTCS CO CMEIIEHIEM PasHbIX YpoBHeN abcrpakiuu. J[Jist mpumepa
Bo3bMeM cJreytonuii Koz n3 FitNesse:

public String render() throws Exception

{
StringBuffer html = new StringBuffer("<hr");

if(size > 0)
html.append(" size=\"").append(size + 1).append("\""):
html.append(">");

return html.toString();
}
Pasobparbes B npoucxogsineM Hecaoxno. Oynkius koucrpyupyer rer HTML,
KOTOPBIN PUCYET HA CTPAHNIle TOPU3OHTATBHYTO JUHUI0. TOMIMHA TUHUN 337aeTCst
nepeMeHHoM Size.

A Tenepp B3IJIAHUTE elle pa3. B 9ToM MeTo/e CMEeIIMBAIOTC MUHUMYM JIBa YPOBHsI a0-
crpakiuu. [TepBoiit ypoBeHb — HaM4IMe TOJIUHBI Y TOPU30HTAIBHON JIMHAN. BTOpOI
ypoBenb — cuHTakcuc Tera HR. Kox nozanmctBoBan n3 Mmozysig HruleWidget mpoekra
FitNesse. MozyJib paciiosHaer CTpOKY U3 4eTbipex 1 boJiee geducos u npeodpasyer ee
B coorBercTBylonmii rer HR. Yewm GoJbiire gedrcos, TeM GoJIbIe TOIINHA.

s1 nepepaboran 9T0T (hparMeHT Koja Tak, Kak mokasano Huxke. OOpaTuTe BHUMAHME:
MM T10JIST S17€ M3MEeHEHO B COOTBETCTBUH C €r0 UCTUHHBIM Ha3HaueHueM (B HeEM Xpa-
HUTCS KOJIMYECTBO JIOTIOJTHUTEbHBIX /1e(prCcoB).

public String render() throws Exception

Htm1Tag hr = new Htm1Tag("hr"):
if (extraDashes > 0)
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hr.addAttribute("size", hrSize(extraDashes)):
return hr.html():

}

private String hrSize(int height)

{
int hrSize = height + 1;
return String.format("%d", hrSize):

}

V3Mmenenne pasnesnset aBa ypoBHs aberpakiui. DyHKIw render TpocTo KOHCTPYU-
pyer ter HR, Huuero He 3Has o cuntakcuce HTML storo tera. Momyis Htm1Tag Geper
Ha cedsT BCe XITOTOTHI ¢ CHHTAKCUCOM.

Bosee Toro, mpu BHECEHUN 9TOTO M3MEHEHUST sl OGHAPY KU HEITPUMETHYIO OIITHOKY.
Wcxonubiii Koz He 3akpbiBasi Ter HR Kocoii 4epToii, kak Toro TpedGyer crangapt
XHTML (unaue ToBOps1, OH BbIIaBa <hr> BMeCTO <hr/>), XOTst MOIYJIb Htm1Tag ObLI
JIABHO TIpUBeJIeH B cooTBeTCTBUE co ctangapToM X HTML.

Pasnesienvie ypoBHeii abCTpakIMK — OJHA U3 CAMBIX BasKHBIX 1 OJHOBPEMEHHO CaMbIX
CJIO’KHBIX B peasm3aiuy (pyHkiumii pechaktToprnra. B kauecTBe mpuMepa BO3bMEM CJe-
AYIOUIMI KOJ — MOIO IIEPBYIO IIOIBITKY PasjeeHus YPoBHell abCcTpaKkiuy B METo/Ie
HruleWidget.render.

public String render() throws Exception

{
HtmiTag hr = new HtmlTag("hr");

if (size > 0) {
hr.addAttribute("size", ""+(size+l)):

return hr.html():
}

Ha a70ii cragun st cTpeMUICs K TOMY, 4TOObI CO3/1aTh HEOOXOIMMOE pa3jieicHue,
1 06eCcTTeunTh MPOXOKIEHHE TeCTOB. MHe yIamoch JIeTKO T0OUTHCST ATOH e, Ho
B CO3[aHHON (hYHKIINH MO-TIPEKHEMY CMEITIHBATNCEH Pa3HbIe YPOBHU aOCTPAKIINT — Ha
3TOT pa3 KoHcTpyupoBanue Tera HR u unteprperaius/popmarupoBanue nepemMeH-
HOH size. Takum 06pasoMm, Tipu pazbueHnH (PYHKITUE 110 YPOBHSIM aOCTPaKI[II HHOT/IA
0GHAPYKUBAIOTCS HOBBIE YPOBHU, CKPBITBIE TIPEKHEN CTPYKTYPOI.

G35: XpaHute KOH(UrypauMoOHHbIe AaHHble
Ha BbICOKMX YPOBHSAX

Ecam B nporpamme nmeeTcsi KOHCTAHTA, OIIPEEIIAIONIas 3HaUeHHe 110 YMOJYaHUIO
WJIH TTapaMeTp KOH(MUTYPAINU, U 9Ta KOHCTAHTa H3BECTHA HA BHICOKUX YPOBHSIX a0-
CTPaKIIMK, — He IIpsYbTe ee B HU3KOypoBHeBoH (ynkiuu. Ilepenaiite ee B aprymenre
HU3KOYPOBHEBOU (DYHKITNH, BbI3bIBAeMON 13 (DYHKIIMU BBICOKOTO ypoBHA. Paccmo-
TpuM nipumep u3 FitNesse.
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public static void main(String[] args) throws Exception

{

Arguments arguments = parseCommandLine(args);

}

public class Arguments

{
public static final String DEFAULT PATH = ".";

public static final String DEFAULT ROOT = "FitNesseRoot";
public static final int DEFAULT PORT = 80;
public static final int DEFAULT VERSION DAYS = 14;

}

ApryMeHTBI KOMaH/HO CTPOKH Pa3OUPAIOTCs B CAMON MEPBOU UCTIOMHIEMON CTPOKE
FitNesse. 3nauenust apryMeHTOB 10 YMOJTYAHUIO 33/1a10TCs B Havyasle Kiaacca Argument.
YuraTesno He TPUXOJUTCS CIYCKAThCS HA HUKHUE YPOBHU CHCTEMBI 32 KOMaH/IaM1
CTIeTyIOIero BU/a:

if (arguments.port == 0) // 80 no ymon4yauio

Konpuryparmonable KOHCTAHTBI HAXOASATCS Ha OYEHb BBICOKOM ypoBHe. Ecin mo-
Tpebyercst, X MOJKHO JIETKO M3MEHNTh. VIX 3HaueHus TepeqaioTcs Ha 6osee HU3KHe
YPOBHU MEePAPXUU JIPYTUM KOMIIOHEHTAM ITPUJIOKEHNS. SHAYCHUS 9TUX KOHCTAHT He
MPUHA/IEKAT HIDKHUM YPOBHSIM TIPUJIOKEHUSI.

G36: N36erate TpaH3UTUBHbIX O6paLleHnin

B o6irem cirydae Moty ib He JOJKEH 00J1aJ1aTh CTUIITKOM MOTHOH WH(bopMaImeii o Tex
KOMIIOHEHTaX, ¢ KOTOPBIMU OH B3auMojielicTByeT. Tounee, ecin A B3auMoielicTByeT
¢ B, a B B3anmozeiictyet ¢ C, To Moysin, Miciosib3ytotnne A, He 0JKHBI 3HaTh 0 C
(To ecTb HEXKeaTeIbHbI KOHCTPYKIIMHY BU/a a.getB() .getC() .doSomething() ;). Mnorma
3TO HA3bIBAETCS «3aKOHOM JleMeTpbiy. [IparMaTUuHbIE TIPOTPAMMUCTBI UCITOTH3YIOT
TepMuH «yMepeHHblil ko/» [PRAG, c. 138].

B mo6oM cirydae Bee CBOAUTCS K TOMY, YTO MOLYJIU JAOJIKHBI 001agaTh uHnbopMameii
TOJIBKO O TeX MOJYJISIX, C KOTOPBIMU OHU HETIOCPEJCTBEHHO B3aMMOJIECTBYIOT, a He
pacroJiaraTh HABUTAIIMOHHON KapTOH BCEil CUCTEMBI.

Ecnu B HECKOJIBKUX MOJLYJISIX CTIOJIb3Y€ETCs Ta Wiu uHast (popMa KoMaH bl a.getB() .
getC(), To B rasbHeliemM BaM OY/IET TPYAHO M3MEHUTD APXUTEKTYPY CHCTEMBI, BCTABUB
mexay B u C npomeskyrounsiii komroneHT Q. [Ipuzercs Haiitn kKask/oe BXoK/eH1E
a.getB().getC() u nmpeobpasosarhb ero B a.getB().getQ().getC(). Tak obpasyorcs
JKeCTKUe, 3aKOCTEeHEeBIe apXUTeKTyphl. CIUIKOM MHOTHE MOJIYJIN PAacIiojiaraioT
CJIUIIKOM TIOPOOHOIT mH(OpMatueii o cucreme.

Bech HEOOXOAMMBIN CEPBUC JOJIKEH IIPEAOCTABIATHCA KOMIIOHEHTAMU, ¢ KOTOPBIMU
HaIpsIMYIO B3anMojieiicTByeT Moy ib. He 3actaBiisiiiTe mob30BaTesst CTpaHCTBOBATh
110 rpady 00bEKTOB CHCTEMBI B TIOMCKaX HY;KHOTro Metoza. [TpobJiema JoJKHA pelaTh-
CS IPOCTBIMU BBI30BAMU BU/IA

myColTaborator.doSomething()
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Java

J1: Ucnonb3ynte 0606L1EeHHDbIE AUPEKTUBbLI UMMOPTA

Ecau BbI ucnosnbayere aBa u 6ojiee Kjacca U3 IMaKeTa, MMIIOPTUPYITE BECh MaKeT
KOMaHI0H

import package.*;

[IMHHbBIE CIUCKU MMIIOPTA MYTaIoT YyuTaresis koxa. Havamo Mmoaysis He MOKHO 3a-
rpOMOKAATHCS 80-CTPOUHBIM CITMCKOM UPEKTUB UMITOpTa. CIIMCOK UMITOPTA JI0JIKEH
OBbITH TOYHOI M IJAKOHMYHON KOHCTPYKIIUEH, TOKa3bIBAIOLIEH, ¢ KAKUMM TAKETAMU Mbl
cobupaemcst paboTaTh.

KoHKpeTHbIE JUPEKTUBBI UMIIOPTA OIPEAETIAIOT JKECTKHUE 3aBUCUMOCTH, 0600IEHHbIE
JIMPEKTUBBI UMTIOPTAa — HET. Ecain BbI nMTIOpTUpYyeTe KOHKPETHBIN KJIacc, TO 3TOT
KJ1acc 06sI3aTeNIbHO JIOJIKEH CyIecTBOBaTh, Ho maker, UMIIOPTUPYEMBbIit 0000IIeHHON
JIMPEKTUBOM, MOXKET HE CO/Ilep:KaTh HU OJHOTO KJacca. J[mpexTnBa mMImopTra mpocTo
n0GaBJISET MAKET B IIyTh IIOMCKA MMeH. TakuM 06pa3oM, 06001IeHHbIE TUPEKTUBEL
HMIIOPTA He CO3/al0T PeaJbHbIX 3aBUCHMOCTEN, a CJIe[0BATEIbHO, CIIOCOOCTBYIOT
CMSATYEHUIO JIOTUYECKUX TIPUBSI30K MEKITY MOYJISIMU.

B HEKOTOPBIX CUTYaIUSAX AJUHHbBIE CIIMCKA KOHKPETHBIX AUPEKTUB UMIIOPTa ObIBAIOT
noJsiesHbiMu. Hanpumep, eciii Bbl paboTaeTe ¢ YHACAEAOBAHHBIM KOJOM U XOTHTE
y3HaTh, [/ KAaKUX KJACCOB HEOOXOANMO CO3LaTh 3arIyIIKA M UMUTAILUU, MOKHO
TTPOUTHCH IO KOHKPETHBIM CIIUCKAM UMTIOPTA, Y3HATD ITOJTHBIE UMEHA KJTAaCCOB 11 HAIIH-
caTh JIJIT HUX COOTBETCTBYIONTHE 3arayinku. OIHaKO TaKoe NCIT0b30BaHNE KOHKPEeT-
HBIX TUPEKTUB UMTIOPTA BCTPeUaeTcs KpaliHe peiko. bosee Toro, MHOTHTE COBpeMEHHBIE
IDE nosBosistioT mpeodpasoBaTh 0000IIEHHbIH CIIMCOK UMIIOPTA B CIIMCOK KOHKPETHDIX
JIMPEKTUB OQHOI KoMaHmoiil. TakuM oOpasoM, Iaxe B yHACAEJOBAHHOM KOJE JIydIle
MIPUMEHSTh 0000IIIEHHBII IMITOPT.

O600611IeHHbIE AUPEKTUBLI UMIIOPTA MHOT/A CTAHOBSATC MPUYUHON KOH(DIMKTOB UMEH
U HeoTHO3HAYHOCTeH. /[Ba Kitacca ¢ O[MHAKOBBIMU UMEHAMU, HAaXOATINECs B Pa3HBIX
TaKeTax, 0JKHBI IMIOPTHPOBATHCS KOHKPETHBIMY IUPEKTUBAMNU (UJIH 110 KpalHel
Mepe UX UMeHa JIOJIKHbI YTOUHSITHCS TP UCITOJTb30BAHNH ). TO CO3/IAeT OIPeIesIeH-
HBIE HEYZI00CTBA, OJTHAKO CUTYAIIUsI BCTPEYAETCSI JOCTATOUHO PEIKO, TaK YTO B OOIIEM
cirydae 06001IeHHbIe JUPEKTUBBI UMIIOPTA BCE PABHO JIy4YIlle KOHKPETHBIX.

J2: He HacneayuTe OT KOHCTAHT

A y’ke HEOHOKPATHO BCTPEUAJICS C 3TUM SBJIEHUEM, W KaXK/bI pa3 OHO 3aCTaBJIAIIO
MeHSI HeJIOBOJIBHO IOMOPIIUThCS. [IporpaMmMucT pasMeniaetT KOHCTAHTHI B MHTEPQETi-
ce, a 3aTeM HacJIe/lyeT OT 3TOTO uHTepdeiica Jis MoaydeHus JOCTyIa K KOHCTAHTaM.
BarsgnuTe Ha caeyonmit Koz

public class HourlyEmployee extends Employee {

private int tenthsWorked:;
private double hourlyRate;
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public Money calculatePay() {
int straightTime = Math.min(tenthsWorked., TENTHS_PER_WEEK):
int overTime = tenthsWorked - straightTime;
return new Money (
hourlyRate * (tenthsWorked + OVERTIME RATE * overTime)
)
1

o

Ine onpeaesnsiorcs koucranTsl TENTHS PER WEEK 1 OVERTIME RATE? Bosmoskio, B Kjacce
EmpToyee; maBaiiTe MOCMOTPUM:
public abstract class Employee implements PayrollConstants {

public abstract boolean isPayday():

public abstract Money calculatePay();
public abstract void deliverPay(Money pay):

}

Her, ne 3necn. A tie Torna? [IpucmorpuTech moBHUMaTe bHee K Kiaccy Employee. On
peanusyet uHTepdeiic PayrollConstants.

public interface PayrollConstants {

public static final int TENTHS_PER_WEEK = 400:
public static final double OVERTIME RATE = 1.5;

}

CoBepiieHHO oTBpaTtuTesbHas MpuBbiuka! KOHCTAaHTBI CKPBITHI HA BEPXHEM YPOBHE
nepapxuu Hacaenosanust. bpp! HaciienoBatue He 0JIKHO IIPUMEHSATHCS J1J1sE TOTO, YTOObI
060ﬁTI/I A3BIKOBbBIC ITpaBUJIa BUANMOCTH. I/ICHOJIBSyfITe CTaTUYECKOE NMITOPTUPOBaHME.
import static PayrollConstants.*;

public class HourlyEmployee extends Employee {
private int tenthsWorked;
private double hourlyRate:

public Money calculatePay() {
int straightTime = Math.min(tenthsWorked, TENTHS_PER_WEEK):
int overTime = tenthsWorked - straightTime:
return new Money (
hourlyRate * (tenthsWorked + OVERTIME RATE * overTime)
)
}

J3: KOHCTaHTbl NPOTUB NepeYncsIeHn!

B ssbike nosiBusiuck nepeuncienus (Java 5) — nosb3yiitech umu! He ucrosb3yii-
Te cTapblil TpIok ¢ public static final int. CMbIca int MOKET TOTEPSTHCST; CMBICT
NepevyrucaeHuil moTepsaThCcs He MOXKET, [IOTOMY YTO OHU IIPUHAJJIeKAT YKa3aHHOMY
[IEPEYUCIIEHUIO.
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TiaTebHO M3yUNTE CUHTAKCHC Nepeurcienuii. He 3a0ybTe, 4TO IIepeuncIeHnst MO-
TYT COJIEPKATH METO/IbI U M0JIsl. ITO OUEHb MOII[HbIE CHHTAKCUYECKIE€ NHCTPYMEHTBI,
3HAYUTEJIBHO IIPEBOCXOAIIME Nt 110 r’MOKOCTH U BbIPAa3UTEIbHOCTU. PaccMoTpum
CJIEIYIONLYIO PA3HOBUIHOCTD KOJIA HAUMCJICHUS 3aPIJIAThL:

public class HourlyEmployee extends Employee {

private int tenthsWorked;
HourlyPayGrade grade;

public Money calculatePay() {
int straightTime = Math.min(tenthsWorked., TENTHS_PER_WEEK):
int overTime = tenthsWorked - straightTime:
return new Money (
grade.rate() * (tenthsWorked + OVERTIME RATE * overTime)
)

}
..

public enum HourlyPayGrade {
APPRENTICE {
public double rate() {
return 1.0;
}

B
LEUTENANT _JOURNEYMAN {
public double rate() {
return 1.2;

}

}.
JOURNEYMAN {
public double rate() {
return 1.5;

1
'
MASTER {
public double rate() {
return 2.0;

}

pr11c abstract double rate();

MMeHa

N1: Ucnonb3yuTe coaeprxaTesibHble UMEHa

He roponurech ¢ Boi6opom umen. ITozaboTsrech 0 TOM, 4TOObI HMEHA OBLIH CO-
nepskareqbHbIMU. [TOMHUTE, 4TO CMBICT MOXKET U3MEHITHCS B XOJI€ Pa3BUTHUS MPO-
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IPaMMHOTO ITPOJIYKTa; Imoyalnie HepeOCMbICHHBaﬁTe YMECTHOCTb BI)I6P3.HHI)IX BaM
NMEH.

He paccmartpuBaiite 9T0 Kak JONOJHUTENbHBIN «hakTop KoMmpopTHOCTHY. VIMeHa
B IIPOTPAMMHBIX TIPOIyKTax Ha 90% ompenessior yrobountaeMocTs Koza. He skaseiite
BPEMEHMU Ha TO, YTOOBI BBIGPATH NX OCMBICJIEHHO, U TIOJIEPIKUBANTE UX aKTYaTbHOCTb.
Mmena caniikom Ba’KHbI, ‘-ITO6BI OTHOCHUTBCA K HUM JIETKOMbBICJIEHHO.

Bosbmewm craepyroniuii kona. Uto on nenaet? Korma g rnpescTaBiio BaM TOT Ke KO
€ HOPMaJILHO BBIOPaHHBIMI UMEHAMM, Bbl MOMEHTAJILHO [OMMETE €ro CMbIC]I, HO B 9TOM
BUJIE OH TIPECTABJSIET COOON MENTAHUHY U3 CUMBOJIOB 1 «BOJIIIIEOHBIX UHCETT>.

public int x() {

int g = 0;

int z=0;

for (int kk = 0; kk < 10; kk++) {
if (1[z] == 10)

{
q+=10+ (1[z + 1] + 1[z + 2]);
z +=1;
}
else if (1[z] + 1[z + 1] == 10)
{
q+=10 + 1[z + 2];
zZ +=2;
} else {
q+=1[z] + 1[z + 11;
zZ +=2:
}
1

return q;

}

A BOT KaKk M0JKeH OBLT BBITJIAETH 9TOT KO/ Boob1iie ToBOpsI, 3TOT (hparMeHT 4yTh
MeHee II0JI0H, YeM IIpuBe/ieHHbIH Bblnie. 1 Bce ske BbI cpa3y forajsaerech, YTO Mbl
IIBITAEMCST CIEJIATD, U ¢ OOJIBIIOI BEPOSTHOCTHIO CMOKETE HAMUCATH OTCYTCTBYIOIIIE
(bYHKIIUI, OCHOBBIBASICh HA CBOMX MTPEAIIONOKEHIX. « BosrieGHble urca» nepectaim
OBITH BOJIIIEOHBIMY, & CTPYKTYPA aJTOPUTMA PAJYET CBOEH OYEBUIHOCTHIO.

public int score() {
int score = 0;
int frame = 0;
for (int frameNumber = 0; frameNumber < 10; frameNumber++) {
if (isStrike(frame)) {
score += 10 + nextTwoBallsForStrike(frame):
frame += 1;
} else if (isSpare(frame)) {
score += 10 + nextBallForSpare(frame);
frame += 2;
} else {
score += twoBallsInFrame(frame);
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frame += 2:
return score;

}

Cura X0OpoIo BHIOPAHHBIX MMEH 3aKII0YAETCS B TOM, YTO OHU JOMOTHSIOT CTPYK-
Typy Koza onucanusMu. Ha ocHoBanum aTux onucannii y unraresus GopMupyoTcs
oTIpefieJIeHHbIe TIPEATIONOKEHHS M0 MTOBOLY TOTO, YTO JIETAIOT pyTue (hYHKITIHH MO-
myJist. B3rJistHyB Ha MPUBEICHHBII KO/, BBl CMOXKETE TPECTaBUTH cebe IPUMEPHYIO
peasusarmio 1sStrike(). A mpu urenun Metoza 1sStrike() cTaHOBUTCS OUEBUIHO, UTO
OH JleJTaeT «IIPUMEPHO TO, UYTO TIPEIOTATaTI0Ch> .

private boolean isStrike(int frame) {
return rolls[frame] == 10:

}

N2: BbibupaiTe nMeHa
Ha noaxoasieM ypoBHe abcTpakuyum

He ucnionbayiite umena, nepesaioiinve nngopmaiiuio o peasusanuu. Imena 10J/KHbI
oTpakaTh YpOBEeHb aOCTPaKIINH, Ha KOTOPOM paboTaeT Kiacc win pyukims. Crenarb
3TO HEIIPOCTO — U CHOBA TIOTOMY, YTO JIIOJIU CJAUIIKOM XOPOIIIO CIIPABJISIOTCS CO CMe-
[IIEHWEM PAa3HbIX YPpoBHEi abcTpakimu. [Ipr KaskaoM IPOCMOTPe Koa BaM ¢ GOJIbIION
BEPOSITHOCTDIO IOIAAETCs IiepeMeHHas, MMsI KOTOPOil BBIOPAHO Ha CIMIIKOM HU3KOM
yposte. Bocrosbayiitech ciydaeM u namenuTe ero. Yro0bl Balll KOZ XOPOIIO YHTAJICS,
BBI JIOJKHBI CEPBE3HO OTHOCUTHCST K €T0 HEITPEPhIBHOMY COBEPIIEHCTBOBaHMIO. B03b-
MeM cJieytornuii uurepdeiic Modem:
pubTic interface Modem {

boolean dial(String phoneNumber):

boolean disconnect();

boolean send(char c);

char recv();
String getConnectedPhoneNumber():

}

Ha nepsbrit B317151/1 Bce Xopotmo — nMeHa (hyHKIUN BBITJISIAT pa3ymMHo. B camom
JieJie, BO MHOTHX ITPUJIOKEHUAX OHU TOYHO COOTBETCTBYIOT BBITIOJTHIEMBIM OTIEPAIIUSM.
A ecit 711 YCTAaHOBJIEHUS CBS3U NCIIOTB3YETCS He KOMMYTHPYEMoe TTOIKITIOUeHIE,
a KaKoii-To apyroii MexanusM? Harmpumep, MOeMbl MOTYT CBS3bIBAThCsI Ha (husu-
4ecKOM YpoBHE (Kak KaberbHble MOJEMbI, 00ecTiednBaioniue 10CTy K VIHTepHeTy
BO MHOTHUX JIOMaX). A MOJKET GbITh, CBA3b YCTAHABIUBACTCS MOCPEACTBOM OTITPABKU
HOMepa TopTa KommyTaTopy depes untepdeiic USB. Pagymeercs, koHmenius Te-
J1ehOHHBIX HOMEPOB B TAKUX CIYyJIasx OTHOCUTCS K HEBEPHOMY YPOBHIO aOCTPaKIIUN.

! Cwm. nurary Yopaa Kannunrema na c. 34.
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Bosee npaBuiibHast crpaTerust BoIGopa MMEH B TaKUX CHEHAPUSIX MOKET BbITJISIETh
TaK:
public interface Modem {

boolean connect(String connectionlLocator);

boolean disconnect();

boolean send(char c);

char recv();

String getConnectedLocator():

Tenepb nMena GyHKIINN HIKAK He aCCOIUUPYIOTCS ¢ TesiehOHHbIMU HOMepaMu. OHu
MOTYT HMCIIOTh30BATHCS KaK JJIsI TMOIKIIOYCHUS 110 TeseOHHON TUHNUW, TaK W /IS
OGO APYTON CTPATErUH TIOKITIOUCHUS,

N3: Mo BO3MOXXHOCTU UCNOJb3yUTe
CTaHAAPTHYIO HOMEHKNaTypy

Mmena mpotiie MOHATD, €CJIM OHU OCHOBAHBI HA CYHIECTBYIOIINX KOHBEHIMAX UJIU CTaH-
napTHbIX obosHaveHusx. Hanpumep, npu ucnosib3opanuu narrepua JJEKOPATOP
MO’KHO BKJIIOYUTD B MMeHa JeKOPUPYIOLIUX K1accoB ¢10Bo Decorator. Hanmpumep, ums
AutoHangupModemDecorator MOKeT OBITh IPUCBOEHO KJIACCY, KOTOPbIii JOIIOJIHSIET KJIace
Modem BO3MOKHOCTBIO aBTOMATUIECKOTO Pa3pblBa CBA3U B KOHIIE CEaHCa.

HaTTeprI COCTaBJIAIOT JIMIIb OAHY Pa3HOBUAHOCTD CTaH/1apTOB. HaHpI/IMep, B A3bIKE
Java dyuknuu, npeobpasyionie 06bEKThl B CTPOKOBbBIE MPEACTABICHMSI, YACTO Ha-
3bIBatoTcs toString. Jlydiie cyieoBaTh MOLO0OHBIM CTAHAAPTHBIM KOHBEHIIUSIM, YeM
n306peTaTh X 3aHOBO.

Ipymimb yacTo pa3pabaThiBaiOT COOCTBEHHbIE CTAHAAPTHBIE CUCTEMbI UMEH JI KOH-
KpeTHoro npoekra. Ipuk Isanc (Eric Evans) HasbiBaeT UX 6co0ujuMm A3bIKOM 1IPO-
extal. IIIUpoKo MCIOJIb3YITE TEPMUHBI OTOTO A3bIKAa B CBOEM Koze. YeM 6oJiblie Bbl
HCITOJIb3yeTe MMeHa, TIepeoripeie;IeHHble CIIeITUaIbHBIM CMBICTIOM, OTHOCSITITUMCS
K BallleMy KOHKPETHOMY TTPOEKTY, TeM TIPOIIe YATATENIO MOHSTh, O YeM UJIET PEeYb
B BallleM KOJIe.

N4: HeaBycMbiC/ieHHble UMeHa

Bri6upaiite nMeHa, KOTOPbIe MAKCHMAJIbHO HEJIBYCMbICJIEHHO MIepPeIaloT HasHAueHe
byuruum uiu nepemennoii. Pacemorpum npumep us FitNesse:
private String doRename() throws Exception

{

if(refactorReferences)
renameReferences();
renamePage();

' [DDD].
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pathToRename . removeNameFromEnd() ;
pathToRename . addNameToEnd (newName) ;
return PathParser.render(pathToRename) ;

}

VIMst (hyHKITMH TTIOJYYUIIOCH CIUITKOM OOIIMM U PACILIBIBYATHIM; OHO HUYETO HE TOBO-
puT 0 TOM, UTO flesaeT byHKimst. CUTyanuio yeyryosteT ToT (haxT, 9To B HYHKIHN ¢
umeneM doRename Haxonutcs pyHKus renamePage! YTo MOKHO CKa3aTh O Pa3IMIUIX
MeKY 9TUMHU PYHKIUAME 110 nX mMenam? Hudero.

Oyuximio ObLT0 OBl TpaBUJIbHEE HazBaTh renamePageAndOptionallyAllReferences. Ha
MIEPBBII B3TJISIL UMST KQXKETCS CIUIITKOM JITUHHBIM, HO (DYHKIIMS BbI3BIBAETCS TOJBKO
13 OHOUW TOYKU MOIYJISA, TIO3TOMY €€ TOKYMEHTUPYIONasi IIEHHOCTD TIePEBEITNBACT
JUTUHY.

N5: Ucnonb3ynTe AJZINHHDbIE UMEHa
ANS ANMHHbIX 06s1acTeit BUAMMOCTHU

lI]II/IHa NMEHHN /JOJI’JKHAa COOTBETCTBOBATDH AJIMHE €TI0 obmacTn BU/IUMOCTH. Hepe-
MEHHBIM C KpOI.HC‘lHOﬁ 006J1aCTHIO BUAVMOCTU MOJKHO TIPpUCBanBaTb OY€Hb KOPOTKHE
MMEHA, HO y IIEPEMEHHDBIX C 6obIIER 06/1aCTHIO BUINMOCTHN MM€EHa JOJIZKHBI OBITH
JJIMHHBIMHA.

Ecium 061acTh BUIMMOCTH IEPEMEHHOM COCTABJISIET BCETO IIATh CTPOK, TO IIEPEMEHHOMI
MO>KHO TTPUCBOUTH UM 1 it J. Bo3dbMeM cireprytommuii (hparMeHT 13 CTapoil CTaHaapT-
HOI urpsl «Bowling»:

private void rolTMany(int n, int pins)

{
for (int 1=0; i<n; i++)
g.roll(pins);
}

Cwmbica epeMerHoit 1 abcomoTHo odeBner. Kakoe-Hubymb pasapakaioniee mMs
Bua rol1Count TOJMBKO 3aTEMHUIIO OBI CMBICJ ATOTO TPUBHAIBHOTO Koga. C apyroit
CTOPOHBI, CMBICJI KOPOTKUX UMEH ITePEMEHHBIX 1 (DYHKITUHI paccemBaeTCs Ha ITTMHHBIX
nauctannusax. Takum 06pa3om, yeM JTHHHee 00/1aCTh BUANMOCTH UMEHH, TeM boee
JUIMHHBIM M TOYHBIM JIOJKHO OBITH €€ UMSL.

N6: U36eraiiTe KOgUPOBaHUS

Wudopmarus o Ture uin 061acTi BUANMOCTU He 0JKHA KOJMPOBATHCS B UMEHAX.
ITpedukcnt Buga m_ uau f GeCCMBICJIEHHBI B COBPEMEHHBIX cpeziaX. Kpome Toro, wH-
copmarys o MpoexTe u/Uau mozicucreMe (HarpuMep, TpeuKC Vis IS TTOICHCTEMBI
BU3YAJIU3AINN ) TAKIKE OTBJIEKAET YUTATENSI U sIBJIsIeTCs u30bITouHO. COBpeMEHHbIE
cpenbl pa3paboTKU MO3BOJSIOT TOIYYUTH BCIO HEOOXOAMMYIO HHbopMamuio 6e3
ypomoBauusi uMeH. llogmep:kuBaiite YMCTOTY B CBOMX UMEHAX, He 3arpsi3HsINTE UX
BEHTEPCKON 3aINCHIO.
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N7: AMeHa A40J/1)KXHbI ONUCLIBATb
no6ouHblie 3P eKTbl

Wmena 0/KHBI ONTUCHIBATD BCE, YTO JlesiaeT PyHKIUS, mepeMennas uiu kiacc. He
cKpbIBaiiTe mo6ouHbIe 3 heKThl 32 UMeHaMU. He UCIob3yiiTe IPOCThIe TIaroJIbl st
omrcanus (QYHKIUN, KOTOPas JIeJAeT YTO-TO TOMUMO 3TOU TIPOCTO oreparuu. J{s
nmpuMepa Bo3bMeM cJieyiommuii Koz u3 TestNG:
public ObjectOutputStream getOos() throws IOException {

if (m_oos == null) {

m_00s = new ObjectOutputStream(m_socket.getOutputStream());
}

return m_00s;
DyHKINSA He OTPAaHUYHUBAETCS TPOCTHIM MOJTYYEHUEM M_00S; OHA CO3aeT OOBEKT M_00S,
ec/I OH He ObLI co3fan paHee. TakuM 06pasoM, 9Ty (GYHKIMIO OBLIO ObI IPaBUJIbHEE
Ha3Bathb createOrReturn0os.

TecTbl

T1: HexBaTka TecToB

CKOJITBKO TECTOB /IOJKEH BKIIOUYATh TeCcTOBBIN makeT? K coxkamennio, MHOTHE TIPO-
IPAMMUCTBI PYKOBOACTBYIOTCS npuHiiunom «lloxanyii, aTtoro xBatut». TecToBbIN
MaKeT JI0JKeH TeCTUPOBATh BCE, YTO MOKET cjioMaTtbes. Eciin B cucTeMe ocTauch
YCJI0BUS, HE TIPOBEPEHHbIE TECTAMU, UJIV BBIYUCIEHUS, TPABUIIBHOCTh KOTOPBIX HE
MO/ITBEPIK/IeHA, 3HAYUT, KOJTMUYECTBO TECTOB HEIOCTATOUHO.

T2: Ucnonb3yhTe CpeacTBa aHan3a
NOKpbITUA KoAa

CpejicTBa aHaM3a MOKPBITUS COOOIIAIOT O TPpodeJiax B Ballleil CTpaTernu TeCTUPOBa-
Hust. OHU YIIPOTIAIOT TTOUCK MOJLYJIel, KJIAacCOB U (DYHKIINI ¢ HEIOCTATOYHO TTOJTHBIM
tectupoBanueM. Bo muorux IDE ucnosnb3yiores: BusyaibHble 0603HAYEHUS: CTPOKH,
MOKPBITBIE TECTAMHU, BBIJICIAIOTCS 3€JIEHBIM 1IBETOM, & HETIOKPBITBIE — KPACHBIM. JTO
MO3BOJISIET JIETKO ¥ OBICTPO 0OHAPYKUTH KOMAH/BI 1T mim catch, Teso KOTophIx He
IPOBEPSIETCS TECTAMM.

T3: He nponyckauTe TpuBMUaJibHble TECTbI

TpuBHMasbHBIE TECTHI MUTTYTCS JIETKO, @ UX MH(MOPMATUBHAS 1IEHHOCTH TIPEBBIIIACT
3aTpaThl BpeMEH! Ha UX CO3/IaHue.
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T4: OTKJIIOMEHHbIN TEeCT KaK BONpocC

MHorza Mbl He yBepeHbI B IOAPOOHOCTSIX IIOBEJEHMS CUCTEMbI, IIOTOMY 4TO HESICHBI
camu TpeboBaHus K rporpamme. Borpoc o TpeGoBaHUSAX MOKHO BbIPA3UTh B BUJLE
Tecta — 3aKOMMEHTHPOBAHHOIO WJIM [TIOMEYEHHOro aHHoTaluei @Ignore. Boibop 3a-
BUCHUT OT TOTO, KOMIIMJIUPYETCSA UIN HET KOJ, K KOTOPOMY OTHOCHUTCS HEOIPEICJICH-
HOCTD.

T5: TectTupynTe rpaHuYHbIE YC/10BUSA

Oco6eHHO TIATEeTbHO TeCTUPYiiTe TPpaHUYHBIE yCa0BUs. [IporpaMMHCThI YacTo
[IPABUJIBHO PEATU3YIOT OCHOBHYIO YaCTh aJTOPUTMA, 3a0bIBasi O TPAHUYHBIX CUTYa-
IHSX.

T6: TwaTenbHO TECTUPYUTE KOA
psSAoM ¢ owwmnbkamm

Omubku yacto cobuparorcs rpyniaMu. Eciin Bbl 00HAPYKUJIH OMUOKY B (DYHKITHH,
0COBEHHO TIATETLHO TPOTECTUPYHTE ATY (QYHKIMIO. MOKET 0Ka3aThCs, 4TO OMmbKa
OblJIa He O/(HA.

T7: 3aKkOHOMepHOCTHU c60eB YaCTO HecyT
nosnesHyro nHpopMmaumio

MHoraa aHa M3 3aKOHOMEPHOCTEN B ¢OOSIX TECTOBBIX CLIEHAPUEB IOMOIaeT BbISIBUTh
[IPUYMHBI BOSHUKIIUX [IPOOaeM. DTO ellle OJUH apryMEHT B I10JIb3Y MaKCUMaJbHOI
[IOJTHOTBI TECTOBBIX ClieHapueB. BeecTtopoHHHe HaGOPBI TECTOBBIX CLIEHAPUEB, YIIO-
PAZOYEHHbBIE JTOTMYHBIM 0O6Pa30M, BBISBIIAIOT 3aKOHOMEPHOCTH.

[TpocToii ipuMep: BbI 3aMETHJIN, YTO BCE TECTBI C BXOHBIMU JIAHHBIMU, JIJTMHA KOTOPBIX
[PEBBIIIAET MATh CUMBOJIOB, 3aBEPIIAIOTCS Heyaaueil? Vin uto 060ii TecT, KOTOPbIi
TepeIaeT BO BTOPOM apryMeHTe (hyHKITNN OTPHUIATETHHOE YHUCI0, He Tpoxoant? MHo-
r71a IpocTast 3aKOHOMEPHOCTD YePeIoBaHKsI KPACHOTO U 3€JIEHOTO B TECTOBOM OTYETE
3aCTaBJISIET HAC BOCKIIMKHYTh «Araly Ha MyTH K TIPaBUJIBHOMY peltieHnio. FIHTepecHbIit
MpuMep TaKoro pojia npusezieH Ha c. 303.

T8: 3aKOHOMEPHOCTU NOKPbITUS KOAA YaCTO HeCyT
nonesHyro nHpopmaumo

Ananmn3s TOrO, KakKoi KO/l BBITIOTHAETCA WUJIM HE BBITIOJIHAETCA B XO/[€ TECTUPOBaHN A,
MHOT/Zla ITO/JICKA3bIBAET ITPUYNHBI BO3MOKHbBIX C60€B B XO/I€ TECTUPOBaHUA.
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T9: TecTbl AO/MKHBbI paboTaTb 6bICTPO

MenieHHBIN TeCT He BBITIOJHSAECTCS 3a Pa3yMHOe BpeMs. Eciii BpeMd NoKUMaeT, U3
TECTOBOTO TTAKETA TIEPBLIMU OY/IYT YAATEeHb MeTeHHbe TecThl. Cremaiite Bee He0O-
XOJIMMOE JIJIsI TOTO, YTOOBI Bl TeCTHI paboTaiu GBICTPO.

3aKJ/iloueHue

ITpuBeCHHDBI CIIMCOK 9BPUCTUYECKUX MTPABUJI U «3aM1aX0B» He MPETEH/yeT Ha 1101~
Hoty. 1 Boob1iie He yBepeH B TOM, MOKHO JIM COCTABUTB IOJTHBIN CIIMCOK TAKOTO POJLA.
Ho BepoATHO, CTONPOIEHTHAA TIOJIHOTA 3/1eCh W HE HY’KHA, IIOCKOJIbKY CIIUCOK BCETO
JIMIIB JlaeT KOCBEHHOE TIPeJICTaBIeHNe O CUCTEME IIEHHOCTEN.

VmeHHO 9Ta cucTeMa 1IeHHOCTel SABJgeTcs Halleld 11eJIblo — U OCHOBHOW TeMOI KHU-
ru. HeBo3MOKHO Hammcath YMCTHIN KOJI, IeHCTBY 110 ciMcKy mpaBui. Hembss crath
MacTepoM, U3ydns Habop aBpuctuk. [Ipodeccnonanmam n MactepetBo GopMupyoTes
Ha OCHOBE IIEHHOCTEIH, KOTOPBIMU BBl PYKOBOJICTBYETECHh B O0YUCHHUH.

JiutepaTtypa
[Refactoring]: Refactoring: Improving the Design of Existing Code, Martin Fowler

et al., Addison-Wesley, 1999.

[PRAG]: The Pragmatic Programmer, Andrew Hunt, Dave Thomas, Addison-Wesley,
2000.

[ GOF]: Design Patterns: Elements of Reusable Object Oriented Software, Gamma
et al., Addison-Wesley, 1996.

[Beck97]: Smalltalk Best Practice Patterns, Kent Beck, Prentice Hall, 1997.
[Beck07]: Implementation Patterns, Kent Beck, Addison-Wesley, 2008.

[PPP]: Agile Software Development: Principles, Patterns, and Practices, Robert
C. Martin, Prentice Hall, 2002.

[DDD]: Domain Driven Design, Eric Evans, Addison-Wesley, 2003.



MHOronoTo4yHocTb I1

bpemm JI. [Ilyxepm

JlaHHOE TPUJIOKEHHUE [OTIOJMHSIET U YTJIyOJIsieT MaTepualt riiaBbl « MHOTOIOTOYHOCTDY,
¢. 207. OHo HalMCcaHO B BUjie HAOOPA HE3ABUCHMBIX Pa3/IesIoB, KOTOPbIE MOKHO YNTATh
B [IPOU3BOJILHOM TIopsizike. YT0ObI Takoe uTeHre GbLI0 BOSMOKHO, MATEPHAT PA3/IEOB
JaCTUYHO TIEPEKPBIBAETCSI.

NMpuMep NpUNoXKEeHUN «KJIMEeHT/cepBep>

ITpescTaBbTe POCTOE MPHUIIOKEHUE «KJIUEHT/cepBep». CepBep paboTaer B pexkiMe
OKUIAHWS, TPOCTYIIMBAs COKET Ha MPeAMET KIMEHTCKUX MoAKIoYeHri. Kianert
MMOAKJIIOYAETCA 1 OTIIPABJIAET 3aIIPOCHI.

CepBep

Huxe nmpuBesiena yrpoiiieHHasi Bepcusi cepBepHoro npuiiokenud. [Toaupiil nexoaublit
KOJI TIprMepa IPUBOIUTCST, HAUMHAs O ¢. 385.

ServerSocket serverSocket = new ServerSocket (8009);
while (keepProcessing) {
try {
Socket socket = serverSocket.accept();
process(socket);
} catch (Exception e) {
handle(e);
1

}

[TpusoskeHue oKuIAET HOAKIIOUEHNUsT, 00padaThiBaeT BXOsIIee COOOIEHNe, a 3aTeM
CHOBA OJKUJIAET CJIEIYIOTIEr0 KJINEHTCKOro 3arpoca. Ko kimenTa Ji71st oIKTI0ueH st
K CEepBEPY BbITVIAUT TAK:

private void connectSendReceive(int i) {

try {
Socket socket = new Socket("localhost", PORT):
MessageUtils.sendMessage(socket, Integer.toString(i));
MessageUtils.getMessage(socket);
socket.close();
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} catch (Exception e) {
e.printStackTrace();

}

Kak paGoraer napa <kjuent/cepsep»? Kak (hopMaibHO OIMCATD €€ IIPOU3BOAUTE b=
HocTh? ClieyIonuil TeCT MPOBEPSIET, YTO TPOUIBOUTENBHOCTD SBJISETCS <ITPUEM-
JIEMOTi»:
@Test(timeout = 10000)
pubTic void shouldRunInUnderl0Seconds() throws Exception {

Thread[] threads = createThreads();

startAl1Threadsw(threads):
waitForAllThreadsToFinish(threads);

}

YT1006bI 110 BOSMOKHOCTHU YIIPOCTUTH IPUMEP, 51 UCKITIOUNIT U3 HETO OATOTOBUTEIbHbIN
kop (cm. «ClientTest.javar, ¢. 387). Tect npeamosaraer, 4to 06paboTKa H0IKHA ObITh
3asepirena 3a 10 000 MuncexyH .

[Tepen HaMu KJTacCUYECKWH PUMep OIEHKHU TTPOU3BOIUTENBHOCTU crucTeMbl. Cucre-
Ma JI0JIKHA 3aBEPIIUTh 00pabOTKY cepuu KIMEeHTCKUX 3aipocos 3a 10 cexyna. Ecin
cepBep cMosKeT 06paboTaTh BCe KJIMEHTCKUE 3alIPOChI 3a II0JI0KEHHOE BPEMsl, TO TECT
MTPOIET.

A dTo nenath, ecyin TECT 3aBepITUTCS Heyaueli? B oHOMOTOUHOI Mojies i TTpakTuye-
CKHU HEBO3MOYKHO KaK-TO YCKOPUTH 00pabOTKY 3a1ipocoB (ecjiu He CYMTaTh Pean3alium
UKJIa orpoca coObITHii). CMOKET JI MHOIOIIOTOUHAS MOJAEJb PEHINTh IPobaeMy?
Moszker, HO HaM HEOOXOAMMO 3HATh, B KAKOI 06JIaCTH PACXOYETCS OCHOBHOE BPEMsI
BBITTOJTHEH ST, BO3MOKHBI JiBa BapraHTa:

O BBO/I/BBIBOJI — UCIOIB30BAHIE COKETA, MOAKIIOYEHNE K 6a3e TAaHHBIX, OKUTAHUE
MOATPY3KHU U3 BUPTYAJIbHON aMSITH U T. [1.

O TIpomeccop — YnCIOBbIE BLIYKUCIEHHS, 00paboTKa PEryJIPHBIX BhIPasKeHUH, yOOpKa
Mycopa u T. JI.

B cucremax BpeMst 00BIYHO pacxopyercs B 00enx 00J1acTsX, HO [AJs KOHKPETHON
olepanyy ojHa U3 obyacreil ABJsLeTCA JOMUHUpPYIolell. Eciu Ko B OCHOBHOM
OPHMEHTUPOBaH Ha 00PabOTKY MPOIECCOPOM, TO TIOBBIINIECHUE BHIYICIUTETbHON MOIII-
HOCTH CIIOCOOHO YJIYYIIUTD IPOM3BOAUTENBHOCTD 1 OOECIEYNTh IIPOXOKACHNE TECTA.
O1HaKO KOJTMYECTBO MTPOIIECCOPHBIX TAKTOB BCE Ke OTPAHUYEHO, TAK YTO Peayn3alus
MHOTOTIOTOYHOW MOJIEJIN B TTPOIIECCOPHO-OPUEHTUPOBAHHBIX 33/Ia4aX HE YCKOPUT UX
BBITIOJTHEHUSI.

C apyroit CTOPOHBI, €CIM 3HAYUTEIbHOE BPEMSI B BBITTOTHSIEMOM MPOTIECCE PACXOLY-
eTcs Ha orepalnuu BBOJA,/BBIBOJA, TO MHOTOTIOTOYHAS MOJIEJb CIIOCOOHA MOBBICUTh
s dextuBHOCTH paboThL. [TOKA O/IHA YaCTh CUCTEMBI OJKU/IAET BBOJIA,/BBIBO/IA, JPYTast
YacTh UCIHOJIb3YET BPEMST OKUIAHS JIJIs BBITIOJHEHISI IPYTUX A€HCTBIIA, 0OecTieunBast
6ouiee ahPeKTUBHOE UCTIOIB30BAHIE TIPOIIECCOPHOTO BPEMEHH.
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Peanusauunsa MHOronoTo4yHOCTH

Jlonyctum, TecT MPOU3BOIUTENBHOCTHU He Tpoliesi. Kak moBbICUTDb IPOU3BO/IUTEb-
HOCTDb 1 00OecrednTh NpoxokaeHre tecta? Eciu cepBepHbII METOH Process opueH-
TUPOBAH Ha BBOJI/BBIBO/I, O/IHA U3 BO3MOKHBIX PEATU3aIMil MHOTOITOTOYHOM MO/
BBITJIAJNT TaK:
void process(final Socket socket) {
if (socket == null)
return;

Runnable clientHandler = new Runnable() {
public void run() {

try {
String message = MessageUtils.getMessage(socket);
MessageUtils.sendMessage(socket, "Processed: " + message);
closelgnoringException(socket);

} catch (Exception e) {
e.printStackTrace();

1

Thread clientConnection = new Thread(clientHandler);
clientConnection.start();

JlonycTim, B pe3yJibrate BHECEHHBIX M3MEHEHUE TECT TPOXOANT!; 3ajiaua periena,
BEpHO?

AHanus cepBepHOro koga

Ha 06HOBIEHHOM cepBepe TECT YCIENTHO 3aBEPITAETCST BCETO 32 OHY ¢ HeOOMBITIM
cekynny. K cosxanenuio, mpuBeieHHOe pelienne HAauBHO, U OHO CO3/AeT PSI/T HOBBIX
pobJIeM.

CKOJIBKO TTOTOKOB MOKET CO3/IaTh HaII cepBep? Ko/ He ycTaHaBIMBaeT OTpaHuYeH N,
[I09TOMY CePBEP BIIOJHE MOXKET CTOJKHYTbHCS C OIPAaHUYEHUAMH, YCTAaHOBJIEHHBIMU
BUPTYyaJIbHOM ManmmHoi Java (JVM). /1yt MHOTHX TTPOCTBIX CUCTEM 3TOTO IOCTATOYHO.
A ecit crctemMa 06CTY;KUBAET OTPOMHOE KOJTMIECTBO MOTB30BATENEH B OOIIETOCTYTI-
HOM ceTu? IIpyu 0JJHOBPEMEHHOM MOJKJIIOUYEHNUU CJAUIIKOM MHOTHUX IOJIb30BaTEICH
CHICTEMA «3aTJIOXHET».

Ho nasaiite HeHaM0JTO OTJIOKUM MPOGJIEMBI ¢ ToBeAeHeM. YHCTOTa U CTPYKTYpa
MPEICTABIEHHOTO KO/IA TOKE OCTABJISIIOT JKeJIaTh Jiydliero. Kakie oTBETCTBEHHOCTH
BO3JIOJKEHBI HAa CEPBEPHDII KO/1?

o yrlpaBH(i‘HI/Ie IMOIKJIIOYECHHNEM K COKETaM.

O O6paboTka KIMEHTCKUX 3aIIPOCOB.

! Bol MOskeTe yOeuThCst B 9TOM CaMU, TECTUPYSI KOJI JI0 U [OcJie BHeceHus u3MeneHuil. OHomno-
TOYHBIN KO IPUBEieH Ha ¢. 385, a MHOTOIMOTOUHBIN — Ha ¢. 389.
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O TlosmTHKa MHOTOMIOTOYHOCTH.
O Tlosuruka 3aBepiieHnst paboThl cepBepa.

K cosxasennio, Bce 3TH OTBETCTBEHHOCTH PEATM3YIOTCS KOJIOM (DYHKIIUH Process.
Kpome Toro, Ko/ pactpocTpaHsieTcst Ha HECKOIBbKO PA3HBIX YPOBHEH aOCTPaKIIH.
CuienioBaresibHO, Kakoii Gbl KOMIIAKTHOI HY OblyTa (DYHKIMS Process, ee Bce PaBHO He-
06X0IMMO pa3ObUTh Ha HECKOJIBKO MEHBITNX (DYHKITH.

Y cepBepHOTO KO/Ia HECKOIBKO MIPUYNH [IJISI U3MEHEHUST; CJIeIOBATeJIbHO, OH HAapyIIaeT
HPUHIUIT €IMHOM OTBETCTBEHHOCTH. UTOOBI KOJI MHOTOIIOTOYHO CUCTEMbI OCTABAJICS
YHCTHIM, YIIPABJIECHUE TIOTOKAMH JI0JIKHO OBITh COCPEOTOYEHO B HECKOJIBKUX XOPOIIIO
KOHTPOJINPYEMbIX MecTax. boJiee Toro, Koz yrpaBieHus MOTOKaM1 He JI0JIKEH JIeJIaTh
Hirero apyroro. [Touemy? Jla XoTst GbI TOTOMY, YTO OTCJIEKUBATH TTPOOIEMbI MHOTOTIO-
TOYHOCTH JOCTATOYHO CJIOKHO U 63 apasiie/IbHOTO OTCIIeKUBAHUST APYTUX IPOOJIeM,
He UMEIONINX HIYEro 00ILEero ¢ MHOTOIIOTOYHOCThIO.

Ecau co3math oTAaenbHbIN KTace I KaxKA0W U3 OTBETCTBEHHOCTEH, TIepeIrCcIeHHBIX
Bbillie (BKJIIOYast YIIPaBJIeHUE TIOTOKAMHU ), TO MOCJECTBUST JIOOBIX TOCTELYIONX
M3MEHEHW CTPATErHK YIPABJIEHUST TOTOKAMU 3aTPOHYT MEHBIIHIT 00beM KOJa U He
GYyIyT 3aTPsI3HATH PEATM3AINIo IPYTUX obsi3anHocTeil. Kpome Toro, Takoe pasbuemie
YIIPOCTUT TECTUPOBAHUE IPYTUX MOJIYJIEH, TaK KaK BaM He IIPUJIETCI OTBIEKAThCS Ha
MHOTOTIOTOYHBIE acTieKThl. OOHOBIEHHAS BEPCHST KOJIA:

public void run() {

while (keepProcessing) {
try {
ClientConnection clientConnection = connectionManager.awaitClient():
ClientRequestProcessor requestProcessor
= new ClientRequestProcessor(clientConnection);
clientScheduler.schedule(requestProcessor);
} catch (Exception e) {
e.printStackTrace();

}
}

connectionManager. shutdown() :

Bce acmekTpl, OTHOCSIIMECS K MHOTOTIOTOYHOCTH, TeTepb cOOpAHbl B 00beKTE
clientScheduler. Ecaiu B IpHIOKEHNH BO3HUKHYT MHOTOTIOTOYHDIE TIPOGIEMBI, HC-
KaTb [IPUJIETCS TOJIBKO B OJJHOM MecTe:

public interface ClientScheduler {
void schedule(ClientRequestProcessor requestProcessor);
}

Teky1iad moJMTHKA pean3yeTcst Jerko:

public class ThreadPerRequestScheduler implements ClientScheduler {
public void schedule(final ClientRequestProcessor requestProcessor) {



MpvMep NPUNOXKEHUS <KITMEHT/cepBep» 361

Runnable runnable = new Runnable() {
public void run() {
requestProcessor.process();
1

}

Thread thread = new Thread(runnable);
thread.start();

}

N3omsamusa Bcero MHOTOITOTOYHOTO KO/Ia CYIIeCTBEHHO YIIPOIlaeT BHeCeHUe JIIOOBIX
M3MEHEHUIT B OJIMTUKY yIIpaBieHus moTokamu. Hanpumep, 4ro0bl iepeiiTi Ha WH-
dpactpykrypy Java 5 Executor, 10cTaTO4HO HATIMCATH HOBBIN KJIACC U MOAKIIOYUTD
€To K cyIiecTByIonemMy Koxy (imctuar A.1).

JNnctuur A.1. ExecutorClientScheduler.java

import java.util.concurrent.Executor;
import java.util.concurrent.Executors;

public class ExecutorClientScheduler implements ClientScheduler {
Executor executor;

public ExecutorClientScheduler(int availableThreads) {
executor = Executors.newFixedThreadPool(availableThreads);
1

public void schedule(final ClientRequestProcessor requestProcessor) {
Runnable runnable = new Runnable() {
public void run() {
requestProcessor.process();

1
}
executor.execute(runnable);
1
1
3aK/iroueHue

[IpumeHeHne MHOTOTIOTOYHOW MOJIEJIA B 3TOM KOHKPETHOM TIPUMepe MTOKa3bIBaeT, Kak
MOBBICUTH MTPOU3BOAUTEIBHOCTD CUCTEMBI, a TaKkKe JeMOHCTPUPYET METO0JIOTHIO
MMPOBEPKU M3MEHUBIIENCS TPOU3BOUTENBHOCTH TTOCPECTBOM TECTOBOM nHbpa-
crpykTypbl. CocpesoToueHne BCero MHOTOTIOTOYHOTO KO/ia B HEGOIIBITOM KOJTNYECTBE
KJIaCCOB — ITPUMeEP ITPAKTUYECKOT0 TPUMEHEeHUsT IPUHIINTIA €/IMHON OTBETCTBEHHOCTH.
B ciryyae MHOTOIIOTOYHOTO [TPOTPaMMUPOBAHUS 9TO 0COOEHHO BasKHO U3-32a €ro He-
TPUBUATBHOCTH.
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Bo3MOXKHbIe NnyTHn BbINMNOJIHEHUA

Paccmorpum kop incrementValue oIHOCTPOYHOTO MeTO/IA Java, He COepsKallero mu-
KJIOB WJI BETBJICHMUS:

public class IdGenerator {
int TastIdUsed;
public int incrementValue() {
return ++lastldUsed;

}
}

3abyieM 0 BOBMOKHOCTH T[EJIOUMCTIEHHOTO TIEPETOHEHUs. ByieM cunTarh, 4To ToJb-
KO OJIMH ITPOIPaMMHBIH ITOTOK MMeeT JIOCTYII K e/IMHCTBEHHOMY ak3eMIlsspy [dGenera-
tor. B aTom cirydae cytiecTByeT e/IMHCTBEHHBIN ITyTh BBITIOJHEHUS C e[MHCTBEHHBIM
rapaHTHPOBAHHBIM PE3YJILTaTOM:

O Bosspataemoe 3HaueHHe paBHO 3HaueHHt0 lastldUsed, u 06a 3HaUEHUST HA OHY
eqHUILY Oosiblie 3HayeHus 1astIdUsed HeMOCPENCTBEHHO Mepe]] BBI3OBOM METO/IA.

Yto mpom3oieT, ecau Mbl UCIOJb3yeM /[Ba ITPOIPAMMHBIX TIOTOKA, & METO/ OCTa-
HeTcs Hen3MeHHbIM? Kakue BO3MOKHBI Pe3YJIbTaThl, €CIM KaK/IBIH TTOTOK BBI30OBET
incrementValue no ognomy pasy? CKOJIbKO CyllecTBYeT BO3MOXKHDIX IIyTeil Bbl-
nosinenng? Haunem ¢ pesysnbratoB (momyctum, lastldUsed naumnaeTcs co 3Have-
" 93):

O TIlorok 1 mosaydaer sHauerue 94, motok 2 mosyyaer sHaveHue 95, sHauenue last-
IdUsed paBHo 95.

O Tlorox 1 monyuaer 3uadenue 935, MOTOK 2 mosydaer 3HaveHne 94, 3HaveHUE
lastIdUsed pasno 95.

O Ilorok 1 monydaer snauenne 94, motox 2 mosydaer sHadenne 94, snavenue last-
IdUsed paBho 94.

[Tocneanuii pesysabTaT BBITISAANT YANBUTEIBHO, HO OH BO3MOKEH. UTOOBI IOHTH,
Kak 00pasyloTcs 9TU pasHble Pe3yJIbTaThl, HEOOXOAMMO pa3odpaThCs B KOJIUYECTBE
BO3MOSKHBIX ITyTEH BBIIIOJTHEHUS ¥ B TOM, KaK OHWM UCTIOJHSIOTCS BUPTYaTbHON Ma-
HIMHOI Java.

KonunuecrBo nyrteun

Yro6bI BBIUUCIUTH KOJUUECTBO BOBMOKHBIX IIyTell BBINOJHEHMsI, HAYHEM CO CTeHepH-
poBanHoro Oaiit-koma. OnHa cTpoka koza Java (return ++lastIdUsed: ) npeoGpasyercs
B BOCEMb MHCTPYKIIMI GaliT-Koaa. BbIOHEHNE 9THX BOCHMU HHCTPYKIIUAI ABYMSI 110-
TOKaMH MOKET IIEPEMEkKATHCS OA00HO TOMY, KaK IIePEMEKAIOTCS KaPThl B TACYEMOM
koJiofie!. XOTs B KasK/JI0W PyKe BBI JIEPKUTE BCETO BOCEMb KapT, KOJUIECTBO BCEBO3-
MOZKHBIX II€PETACOBAHHBIX KOMOUHALIMI YPE3BhIYAIHO BEIUKO.

! 3T0 HECKOJIBKO yIpolleHHOe 00bsicHeHre. Bipouewm, 171t 1iesieii Hatero 00Cy K IeH st Mbl BOC-
MI0JIb3YEMCS 9TOM YIIPOIIECHHON MOJIEJIBIO.
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B nipocTom ciryyae nocsegosarenbHocTi u3 N KoMati, 6e3 [UKIOB U YCJIOBHbIX Tiepe-
X010B, 1 T TIOTOKOB, 0011e€ KOJIMYeCTBO BO3MOKHBIX ITyTel BbIIIOJIHEHKs Oy IeT PaBHO

(NT)!
NIT

BbIYMNCNTIEHUE BO3MOXHbIX BAPUAHTOB YNOPAAOYEHNSA
/3 coobLueHst 3neKTPOHHON NMOYTbI, OTNpaBneHHoro Asatowkol bobom bpeTTy:

Mpu N waros 1 T NOTOKOB 06LLEE KOIMYECTBO B UTOMOBOW MNOCNEA0BATENBHOCTM LLAroB
paBHO T * N. MNepea KaxkabiM LIAroM NpPOUCXOAMUT MepPEeKITIoYeHNe KOHTEKCTa, B Xoae
KOTOPOro Npou3BoaAMTCS BbIGop Mexay T noTokamu. Kaxkablii NyTb MOXET 6bITb npea-
CTaBJIEH B BMAE NOCNEA0BATENbHOCTM LMdp, 0603HaYatoLeln nepekitoyeHne KOHTEK-
cToB. Tak, ans waroB A 1 B c noTokamu 1 1 2 BO3MOXHbI LLECTb nyTen: 1122, 1212,
1221, 2112, 2121 v 2211. Ecnv 1Mcnonb3oBaTh B 3anvck 0603HAaYeHUs LLaroB, Mbl
nonyyaem A1B1A2B2, A1A2B1B2, A1A2B2B1, A2A1B1B2, A2A1B2B1 n A2B2A1B1. Ans
Tpex MOTOKOB NOC/eA0BaTeNbHOCTb BapaHTOB uMeeT Bua 112233, 112323, 113223,
113232, 112233, 121233, 121323, 121332, 123132, 123123, . ...

OAHO M3 CBOWMCTB 3TWX CTPOK 3aK/0HaEeTCsl B TOM, YTO KaX/bl MNOTOK AO/MKEH NPUCYT-
cTBOBaTb B cTpoke B N 3k3emnnspax. TakuM obpa3om, ctpoka 111111 HeBO3MOXHa,
NMOTOMY YTO OHa COAEPXKMT LUECTb 3K3eMMNAsApoB 1 1 HyNb 3K3eMNNSPOB 2 1 3.

WTaK, HaM Hy>HO creHepupoBaTh nepectaHoBku 13 N undp 1, N undp 2... u Nundp T.
MckomMoe umcno paBHO umcny nepectaHoBok n3 N * T o6bekToB, To ectb (N * T)!, HO
C yaaneHueM Bcex aybnukaTtoB. TakuM 0bpa3oM, 3aAada 3aK/1yaeTcsl B TOM, YTOObI
noacYMTaTh Ayb6nmKaThbl U BblHeCTb ux konmyectBo n3 (N * T )L

Ckonbko Oy61MKaToOB COAEPXMT Cepusi Ans ABYX LaroB M ABYX NOTOKOB? Kaxaas
CTPOKa M3 4yeTbipex umdp coctouT m3 AByx 1 n aAByx 2. LiMdpbl KaXkaon napbl MoOX-
HO MOMEHSATb MecTamMn 6e3 M3MeHeHUs CMbICia CTPOKU. Mbl MOXeM nepecTaBuTb ABe
undpsbl 1 n/unu ase undpsbl 2. Takum 06pasomM, KaXkaas CTpoKa CyLLEeCTBYET B YeTbIpex
N30MOPHBIX BEPCUSIX; 3TO 03HAYAET, YTO Y KaXKAOW CTPOKU UMEKOTCS Tpy AybnumkaTa.
Tpu BapuaHTa U3 YeTblpex NOBTOPSIOTCS, TO €CTb TONbKO OAHA NepecTaHoBKa M3 Yye-
Toipex HE ABJIAETCSH gybnukaTtom. 4! * 0.25 = 6. Moxoxe, Halla cxemMa paccy>aeHui
pabortaer.

Kak BbluncnnTb KonnyecTso aybnvkatos B obwem cnydae? Ansg N =2 u T = 2 MOXHO
nepectaButb 1 u/mnn 2. Ana N =2 n T = 3 MOXHO nepectasutb 1,2, 3,112,113
unm 2 n 3. Konnyectso BapvaHTOB paBHO KONMYeCTBY nepectaHoBok N. [onyctum,
cywectyeT P pa3Hbix nepectaHoBok N. KonnuecTBo pa3HbiX BApMaHTOB pa3MeLLeHnst
3TUX NepecTaHOBOK paBHO P**T.

TakuM 06pa3oM, KONMYECTBO BO3MOXHBIX M30MOPdHLIX Bepcuii paBHo N!**T. Coort-
BETCTBEHHO, Konm4ecTso nyTeit paBHo (T*N)!/(NI**T). Ans ncxogHoro cnyyas T = 2,
N = 2 Mbl nonyyaem 6 (24/4).

Ona N =2 u T = 3 Konn4yecTso nyteit pasHo 720/8 = 90.

Ona N =3 uT = 3 nonyyaercs 9!/6~3 = 1680.

B npocreiiniem ciyvae ¢ o/{HOM CTPOKOH Kojia Java, 9KBUBaJIEHTHOH BOCbMHU NHCTPYK-
sIM GaiiT-KOJIa, U IBYMsI TIPOTPAMMHBIMU TIOTOKAMH 06IIee KOJTNYECTBO BO3MOKHBIX
nyreil BeinosiHerus pasao 12 870. Eciin nepemennas lastIdUsed OyzeT OTHOCHTHCS
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K TUILy 10Nng, TO Kaskzast OIlepalliisl YTeHUs/3aucy IpeodpasyeTcs B ABe HHCTPYKIMN
BMECTO OTHOM, 8 KOJIMIECTBO MyTel BRITTOTHeHNsT focturaeT 2,704,156.

YTO IPOM30HIET, €CIM BHECTH B METO/I €IUHCTBEHHOE O/THO U3MEHEHNE?

public synchronized void incrementValue() {
++lastIdUsed;
1

B aTom ciryyae KOJIMUECTBO BO3MOKHBIX TyTE BBITIOJTHEHUS COKPATUTCS JI0 2 JIJIs
2 nmotokoB uian 10 N! B o011em ciydae.

Konaem rny6xe

A Kax jke yIUBUTETBHBIN Pe3yJIbTaT, KOT/A JBa MOTOKA BBI3BIBAIOT METOJI TT0 OJTHOMY
pasy (o mobasienus synchronized), momydas oguHakoBoe uncao? Kak takoe Bos-
MoxHO? HauneMm ¢ Hauama.

Amomapnoii onepayueri HazblBAETCS OIIePALUS, BLIIOJHEHUE KOTOPOI HE MOKET ObITh
npepsano. Hampumep, B cieyiomieM Kojie CTpoka 5, Tie rnepeMeHHoi Tastid mpu-
cBamBaetcs 3Hauenue 0, IBJgeTCsT aTOMapHO oTepaiueit, TOCKOJIbKY B COOTBETCTBUN
€ MOJIeJIbIO TIaMATH Java pucBanBaHue 32-pa3ps/IHOrO 3HAYEHUS MTPEPBIBATHCS He
MOJKET.

01: public class Example {

02: int lastld;

03:

04: public void resetId() {

05: value = 0;

06: }

07:

08: public int getNextId() {

09: ++value;

10: }

11:}

Yro npousoiiziet, ecan uaMeHuTh TUN 1astId ¢ int wa Tong? OcTanercst i cTpoKa 5
atomapHoii? B coorBetcTBum co cnenudurarmeii JVM — zHeT. OHa MOKET BBITIOJTHATH-
cs1 KaKk aTOMapHasl oTiepaIisl Ha KOHKPETHOM TIpoTieccope, Ho Mo crenndukannu JVM
npucBarBanue 64-paspsiiHON BeJInYnHbl TPeOyeT ABYX 32-pa3psiiHbIX IPUCBANBAHKS.
ITO 03HAYAET, UTO MEKJLY MTEPBBIM U BTOPBIM 32-Pa3psiIHBIM TPUCBAMBAHWEM JIPYTOI
MIOTOK MOYKET BMENIAThCSI U U3MEHHUTD O/IHO M3 3HAUEHMHIA.

A oniepatop peuKCHOTO yBeJIrnueHus ++ B cTpoke 97 Boimosnenne aToro oneparopa
MOJKET OBITD TTPEPBAHO, TIOITOMY JIAHHAST OTIEPAIINST He SBISETCS aTOMapHOit. YTo65!
MOHATD, KAK HTO MPOUCXOUT, MBI TIOAPOOHO MpoaHATM3UPYeM GalT-Ko1 060MX Me-
TOJIOB.

[Tpesxie yeM ABUTAThCA Aajibliie, HEOOXOANMO YCBOUTD Psi/l BaXKHBIX OIIPE/IE/ICHIIA:
Kadp (frame) — 1t KakI0TO BBI30BAa METO/IA CO3/IAETCS KAJIP C aJ[PECOM BO3BPara,
3HAUEHUSAMU BCEX TIePeaBacMbIX TIapaMeTPOB M JIOKATHHBIX TIEPEMEHHBIX, OIpe/ie-
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JIIEMBIX B MeTOJie. ITO CTAaHIAPTHBIN CMOCO6 Peayn3anii cTeKa BHI30BOB, UCTIOIb-
3yEMOTO B COBPEMEHHBIX SI3bIKAX JIJIST BBI30Ba (DYHKIIUII/METOMOB — KaK OOBITHOTO,
TaK ¥ PeKypPCUBHOTO.

Jloxanvnas nepemennas — odas epeMeHHasl, onpeaessgeMas B 00JacTi BUAUMOCTU
MeToza. Bee HecTaTuueckue METOIBI COZIePsKAT Kak MUTHUMYM OTHY TIepeMeHHYT0 this,
KOTOpasl MPEACTABISIET TEKYIIUH 0OBEKT, TO €CTh OOBEKT, MOJYYUBIIIT TTOCIEHEe
coobuienne (B TEKYILEM IIOTOKE ), UHIULIUUPOBABIIEE BbI30B METOJIA.

Cmex onepandos — muorum uHcTpyKiusam JVM nepegatorcs mapamerpsr. VX sHauemms
Pa3MemranTcs B CTeKe OTEPAHIOB, PEaTM30BAHHOM B BHJIE CTAHIAPTHON CTPYKTYPBI
narabix LIFO (Last-In, First-Out, To ecTb «1ocieHuM TIpuUIiies1, epBbIM BBITIET» ).

Baiit-xkop, crenepupoBaHHbIi 17151 reset1d(), BBITJISANT TakK.

CocrosiHMe cTeka
MHeMoOHMKa OnucaHue ornepaHAoB nocsne
BbINOJIHEHUS

ALOAD 0 3arpyska «HyneBon» nepemMeHHol B CTek onepaHzoB. YTo | this
Takoe «HyneBas» nepemeHHas? 370 this, Tekywwmit 06beKT.
Mpu BbI30BE MeTOZda MosyyaTenb COOBLLEHMUS, IKIEMMNIISP
Example, cOXpaHsieTCsl B MaccuBe JIOKaslbHbIX MEPEMEHHbIX
Kaapa, co3AaHHOro Ans Bbi30Ba MeToAa. Tekylumii 06bekT
BCerAa sIBNsSeTCs NepBON COXpaHsieMOW NepeMeHHON Ans
Ka)xgoro MeToga sk3emnispa

ICONST_0 3aHeceHue KOHCTaHTbl 0 B CTeK onepaHaoB this, 0

PUTFIELD lastId | CoxpaHeHue BepxHero 3HaveHus us creka (0) B mone 06b- | <nycro>
€KTa, KOTOpbIA 3a4aeTCsl CCbINIKOM, XpaHALENCs Ha OAWH
3/IEMEHT HUXeE BepLUMHbI cTeka (this)

OTU TPU UHCTPYKITUHU 3aBEIOMO aTOMApHbL. XOTSA IIPOTPAMMHBIN MTOTOK, B KOTOPOM
OHU BBITIOJTHSIIOTCS, MOKET OBITh MPEPBAH MOCJ€e BBIIOJTHEHMS 0601 HHCTPYKITHH,
nannbie nnctpykiiun PUTFIELD (koncranTta 0 Ha BepriHe cTeka U ccblrka Ha this
B CJTEIYTOIIEM DJIEMEHTE, BMECTE CO 3HAYEHIEM OIS Value) He MOTYT OBITh M3MEHEHb!
APYruM mOTOKOM. Takum 06pasoM, MpU BHIMOJHEHUY MPUCBAUBAHUS B moJie value
OyzeT rapaHTHPOBaHHO coxpareno 3uadenue 0. Omepanus siBisieTcst aToMapHoit. Bee
olepaH/ibl OTHOCATCS K MH(MOPMALIUU, JTOKAJIbHON /IS IaHHOTO METO/a, YTO UCKJIIO-
yaeT HexeJaTeJbHOe BMENIaTeJbCTBO CO CTOPOHBI J[PYTUX TOTOKOB.

Wrax, ecnm 3T TpU MHCTPYKIIUK BBITOJHSIOTCS JECSATHIO TTOTOKAMHU, CYIIECTBYeET
4.38679733629e+24 BO3MOXKHBIX ITyTel BBITIOJTHEHUS. Tak KaK B JAaHHOM CJIy4ae BO3-
MO3KEH TOJIBKO OJIUH PE3YJILTAT, PA3JINYus B IOPS/IKE BLITIOTHEHUS HECYTIIECTBCHHBI.
Tak yzK BBIIJIO, YTO OJMHAKOBBIN Pe3yJIbTaT TaDAaHTUPOBAH B ATOU CUTYaIlUU U JIJIst
Tong. [Touemy? [loTomy 4TO BCe ZecsiTh IOTOKOB IIPUCBAUBAIOT OJIHY U TY K€ KOHCTaH-
Ty. Jlaxke e MIX BBITIOJMHEHIE GY/IET YePEOBATHCS, PE3YILTAT He M3MEHUTCS.

Ho ¢ omeparueii ++ B Metozie getNext1d BosHuKarOT ipobeMsbl. JlomycTum, B Hauase
Metoza 1toJie Tastld comepskut 3Hauenuie 42. baiiT-ko/1 HOBOTO METO/Ia BBITJISI/IUT TaK.
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CocrosiHue cTeka
MHeMoOHMKa OnucaHue onepaHaoB nocne
BbINOJIHEHUS
ALOAD 0 3arpy3ka this B ctek onepaHaos this
DUP KonupoBaHue BepLuMHbI CTeka. Tenepb B cTeke onepak- | this, this
[I0B XpaHATca ABe konuu this
GETFIELD lastID |3arpyska 3HayeHus nons lastld o6bekTa, ccbifika Ha Ko- | this, 42
TOpLIV XpaHWUTCS B BeplnHe cTeka (this), n 3aHeceHne
3arpy>KeHHOro 3Ha4yeHusi B CTek
ICONST_1 3aHeceHne KOHCTaHTbl 1 B CTek this, 42, 1
TIADD LienouncneHHoe cnoxeHue AByX BEPXHUX 3HAUYeHW B cTe- | this, 43
Ke onepaHzoB. Pe3ynbTaT CIOXEHNS TakKe COXPaHSeTCs
B CTeke onepaHaoB
DUP_X1 KonunpoBaHwue 3HayeHust 43 1 coxpaHeHue konuu B cTeke | 43, this, 43
nepen this
PUTFIELD value |CoxpaHeHne BepxHero 3HauyeHust u3 crteka (43) B none | 43
value Tekyliero obbekTa, KOTOpbIV 3a4aeTCsl CCbIAKOW,
XpaHsiLLencs Ha OAMH 3NEMEHT HMXEe BEpLIMHbI CTeka
(this)
IRETURN Bo3BpalueHne BepxHero (M eAMHCTBEHHOrO) 371eMeHTa | <nycro>
cTeka

[IpezncraBbre, YTO MEPBBIN TOTOK BHIMOJIHSET MepBble TP UHCTPYKIMH (/10 GETFIELD
BKJIIOYUTEJIBHO), & IIOTOM IIpepbiBaeTcsl. BTOPOIl IOTOK 110JIy4aeT ylipaB/ieHUe U Bbl-
MOJTHAET Bech MeTol, yBeanyupas lastld Ha 1; on momyvaet 3HaueHue 43. 3ateM
MEePBBIiT MOTOK MPOTOIKAET PAGOTY € TOTO MECTa, Ha KOTOPOM OHa ObITa MpepBana;
3HauyeHue 42 Bce ellle XpaHUTCS B CTEKe OllepaH/I0B, IOTOMY 4To 1oJie 1astId B MoMeHT
BbITIOSTHEHWS GETFIELD comepskano uMeHHO 3T0 uyncio. [ToTok yBesnumBaet ero Ha 1,
CHOBA IoJIyyaeT 43 1 coXpaHseT pe3ysbraT. B utore 1mepsblil IOTOK TaksKe 10IyvYaeT
3Hauenue 43. B pesybrare 0HO U3 IBYX YBEJIUYEHU TEPSETCS, TaK KaK TePBbIH 110-
TOK <«II€PEKPBLI» Pe3yJ/bTaT BTOPOro II0ToKa (II0CJIe TOIO KaK BTOPOii IIOTOK IIpepBal
BBITIOJTHEHME TIEPBOTO MTOTOKA).

ITpobJiema pemraercst 00bsiBaeHreM MeToa getNexId() ¢ KIYEBBIM CJIOBOM
synchronized.

3aK/iloueHume

Y00l OHSITH, KaK MOTOKKU MOTYT «IiepeberaThb J0POrys JAPYT APYTY, He 063aTeNbHO
pa3bupaThCst BO BCEX TOHKOCTAX GaiiT-koma. [1puBeieHHbIH TpuMep HATJISITHO TOKa-
3BIBAET, YTO TIPOTPAMMHBIE TIOTOKH MOTYT BMEITUBATHCSI B PabOTy JAPYT IPYTa, 1 3TOTO
BTIOJIHE JIOCTATOYHO.



3HalTe cBoun 6MBIMOTEKM 367

Brpouewm, faske aTOT TPUBHATBHBII TpUMep yOEKIaeT B HEOOXOMMOCTH XOPOIIETO
MOHMMAHUST MOJIEJTU TTAMSITH, 4TOOBI BBI 3HAJIU, KAKUE OTlepariui GE30aCHbI, a KaKue —
Het. CkaykeM, CYIECTBYET PACTIPOCTPaHEHHOE 320y KAECHNE TT0 TTOBOY ATOMapHOCTH
orieparopa ++ (B mpedKCHON nin TOCTHUKCHOI (opMe), TOT/Ia KaK ITOT OIepaTop
aTOMapHBIM He gaBysieTcs. Ce0BaTebHO, BB IOJIKHBI 3HATD:

O r/1e MPUCYTCTBYIOT OOTITIE 00HEKTDI /3HAYECHIIS;
Q' Kkakoil Ko/l MOJKET CO3/1aTh IPOGIEMbI MHOTOIIOTOYHOTO YTEHNUST/OOHOBIIEHNST;

O kak SalllUTUTBCA OT BO3MOKHDBIX HpO6JIeM MHOTI'OIIOTOYHOCTH.

3HauTe cBOM 6ubnMoTeku

Executor Framework

Kax gemoncrpupyer npumep ExecutorClientScheduler.java na c. 361, npeacrasiennas
B Java 5 6ubamoTeka Executor IpesoCcTaBiIsieT PACITHPEHHbIe CPEACTBA YIIPABIEHUS
BBITIOJTHEHUEM TIPOTPAMM € UCTIOB30BAHUEM MYJIOB TPOrPAMMHBIX TOTOKOB. BrbsIio-
TEeKa Peain30BaHa B BUJIE KJIacca B TTaKeTe java.util.concurrent.

Ecom BbI co3aere MOTOKHU, HE UCTIOJB3YST MYJIbI, UlU UCTIOTb3yeTe PYIHYIO peasu-
3aIMIO TTYJIOB, BO3MOKHO, BAM CTOUT BOCIIOJIb30BaThest Executor. OT aTOrO Ball KO/
crateT 6oJiee YNCTBIM, IIOHATHBIM U KOMITAKTHBIM.

WNudpactpykrypa Executor codmaet MMy TOTOKOB C aBTOMATHYECKUM U3MEHEHUEM
pasMepa 1 OBTOPHBIM CO3IAaHUEM IIOTOKOB IIPH HeoOXoauMocTH. Takske nopaepKuba-
I0TCS (hbrouepcyl — CTaHapTHAS KOHCTPYKIIMSA MHOTOITOTOUHOTO TPOTPAMMUPOBAHMS.
Bubsnnoreka Executor paboTaeT Kak ¢ KaccaMmu, peausyommumMu nHTepdeiic Runnable,
TaK M ¢ Kjaccamu, peasusytomumu uarepdeiic Callable. MuTtepdeiic Callable mo-
X0’ Ha Runnable, HO MOKeT BO3BpaIllaTh PE3yJbTaT, a 3TO CTaHAAPTHAs MOTPEGHOCTD
B MHOTOIIOTOYHBIX PellleHUsIX.

Dproyepchbl yA0OHbI B TEX CUTyalKX, KOT/A KO 0JKEH BBINTOJHUTH HECKOJIBKO He-
3aBUCHUMBIX OITepaINil 1 TOKIATHCS NX 3aBEPITECHUS:

public String processRequest(String message) throws Exception {
Callable<String> makeExternalCall = new Callable<String>() {
public String call() throws Exception {
String result = "":
// BHewHuin 3anpoc

return result;

i

Future<String> result = executorService.submit(makeExternalCall);
String partialResult = doSomeLocalProcessing();

return result.get() + partialResult;

B sTOM 11puMepe MeToj1 3alycKaeT Ha BbinosiHerre o0bekT makeExternalCall, mocie
Yero MepexouT K BBIMOJTHEHWIO pyTuX AeiicTBuil. [lociennss cTpoka comepKuT
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BBI30B result.get(), KOTOPBI GIOKUPYET BBIMTOJIHEHUE BIJIOTE 10 3aBEPIIEHUS (DbIO-
yepca.

Hebnokupylouwme pewieHms

BupryasibHast MalinHa Java 5 moJib3yeTcst 0COOEHHOCTSIMU apXUTEKTYPhI COBPEMEH-
HBIX TPOTIECCOPOB, TIOIEPKIMBAIONINX HaIeKHOE HeGIOKMpYToiiee obHoBIeH . 15t
pUMepa BO3bMEM KJIACC, UCHOJIb3YIONHMIT CHHXPOHU3AIMIO (& CJIeJ0BATEIbHO, OJI0-
KHPOBKY) JIUIST PEATH3AIINH TTOTOKOBO-0€30MacHOTO 0OHOBIEH ST Value,

public class ObjectWithValue {
private int value;
public void synchronized incrementValue() { ++value; }
pubTic int getValue() { return value: }

B Java 5 jsist aT0i 1€ TOsIBUIICST PsiJT HOBBIX KJaccoB. AtomicBoolean, AtomicInteger
n AtomicReference — Bcero Jumib Tpu NpUMepa; ecTb u apyrue. IIpuBeeHHbIN BbITIE
(dbparMeHT MOKHO Hepernucarh 6e3 UCI0Ib30BaHUs OJIOKUPOBKY B CJIEAYIOIIEM BUIE:

public class ObjectWithValue {
private AtomicInteger value = new AtomicInteger(0);

public void incrementValue() {
value.incrementAndGet () ;
}

public int getValue() {
return value.get():
1

}

XOoTs 3Ta peaqnsarusa NCIOIb3yeT 0OHEKT BMECTO TPUMHUTHBA W OTTIPABJISIET CO-
obutenust (Hapumep, incrementAndGet ()) BMeCTO ++, 110 CBOE TIPOU3BOIUTENbHOCTH
9TOT KJIACC [IOYTHU BCer/a IIPeBOCXOAUT IIpeAbLAYILyIo Bepeuto. MHora npupaienue
CKOPOCTH HE3HAYUTETHHO, HO CUTYAIINH, B KOTOPBIX OH GBI paboTast Me/ieHHee, TIPak-
TUYECKU HE BCTPEUAIOTCA.

Kax Takoe Bo3amoxxH0? CoBpeMeHHbI€e TIPOIECCOPbI TO/IEPKUBAIOT OMEPAINIO, KOTO-
past 06brun0 Hasbiaercss CAS (Compare and Swap). Ta onepaius sBIseTCs aHaJI0-
TOM OTITUMUCTHYHO OJIOKUPOBKH U3 TeOpun a3 TaHHBIX, TOT/Ia KAK CHHXPOHU3UPO-
BaHHast BEPCHSI SIBJISIETCS AHAJIOTOM [IECCUMUCTUYHON OJIOKMPOBKH.

Kimouesoe cioBo synchronized Beer/a ycraHaBianBaeT 6JI0KUPOBKY, IasKe €U BTOPOI
MIOTOK He TIBITAETCsT OOHOBJISITD TO K€ 3HAUeHUe, XOTsI TPOU3BOAUTETLHOCTD BCTPOEHHBIX
GIOKUPOBOK YJIYUIITACTCS OT BEPCHHU K BEPCHUH, OHU MO-TIPEKHEMY OOXOJISITCST HE/ICTIIEBO.
Hebmokupyiornas Bepcrst U3HAYATIbHO MIPEIIONATAET, YTO CUTYAIUSA ¢ OOHOBJIEHUEM
OJTHOTO 3HAYECHMSI MHOKECTBEHHBIMHU MOTOKAMU OOBIYHO BOZHMKAET HEAO0CTATOYHO
YacTo JUIst BO3HUKHOBEHUs pobiieM. BMecTo atoro ona apdektusHO 06Hapy KUBaeT
BO3HWUKHOBEHWE TAKUX CUTYAIMH U MPOOJZKAET MOBTOPHBIE TIOMBITKY /10 TEX TOP,
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moka o6HoBJIeHNE He TpoiizeT yermenrio. O6Hapyskenne KOHGINKTA TOUTH BCETA
0OXOUTCS JIeTeBJIe YCTAHOBIEHYST GJOKMPOBKH, JIaKe B CUTYAIUSX ¢ YMEPEHHON
¥ BBICOKOH KOHKYPEHITHEH.

Kax VM pemraer aty 3agauy? CAS saBisiercs atomapHoii oniepanueit. Ha sornaeckom
ypoBHe CAS BBITJISIUT TPUMEPHO TaK:

int variableBeingSet:

void simulateNonBlockingSet(int newValue) {
int currentValue;
do {
currentValue = variableBeingSet
} while(currentValue != compareAndSwap(currentValue, newValue));

}

int synchronized compareAndSwap(int currentValue, int newValue) {
if(variableBeingSet == currentValue) {
variableBeingSet = newValue;
return currentValue:

}

return variableBeingSet:

}

Korma metos mibitaercst 00HOBUTE 001IyT0 miepeMennyio, oneparust CAS mposepsier,
YTO U3MEHsIeMasi TlepeMeHHasi BCe ellle NMeeT MocJieiHee u3BecTHoe 3HaueHue. Ecom
yCII0BHE COBIIOAETCS, TO TepeMeHHas n3aMensieTcst. Ecaiu Het, To OGHOBJIEHYE He BbI-
[IOJIHAETCs, IOTOMY YTO APYroil II0TOK ycIies eMy «lloMellaTby. MeToJ, nbltasimuiics
BBIIOJIHUTH 00HOBJIeHHE (¢ HcIonb3oBanueM onepain CAS), BUAUT, YTO U3MEHEHMEe
HE COCTOSIJIOCH, U JIeTAeT TIOBTOPHYTO TIOTIBITKY.

MoTOoKOBO-Hebe30onacHblIe K/1acChbl

HexoTopsle Kracchl B IIPUHIIAIE He 00IaJal0T IOTOKOBOM (6e3011acHoCThI0. Heckompko
IPUMEPOB:

O SimpleDateFormat

Q TloakmoyeHud Kk 6a3aM JaHHBIX.

O KowureliHepsl us java.util.

O Cepsrersl.

Hexkoropble Kaacchl KOLIEKIUT COAePKaT OTAEIbHbIE TIOTOKOBO-0E30I1aCHbIE METOIbI.
Opnaxo sobas onepanus, CBI3aHHasl ¢ BBI30BOM 00Jiee 0OLHOI0 METO/a, IIOTOKOBO-
GesonacHoii He aBjsiercsd. Hanpumep, ecii Bbl He XOTUTE 3aMEHSITD yKe CYIIeCTBYIO-
muit semeHT HashTable, MOKHO ObLIO Obl HAIIMCATH CJIEAYIONIIIA KOJI:

if(!hashTable.containsKey(someKey)) {
hashTable.put(someKey, new SomeValue());
}
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ITo oTAeIBHOCTH KasK Al METOJI TOTOKOBO-0e30IaceH, OHAKO APYTroii IPOrpaMMHbIii

IIOTOK MOJKeT JJ0OaBUTH 3HAUYCHUE MeskIy BbizoBamu containsKey u put. Y HpO6JI6MbI

€CTh HECKOJIBKO PETeHni:

O Vcranosure 610kUpoBKy HashTable u pociieauTe 3a TeM, YTOObI OCTAIbHBIE T10JIb-
3oBaTesin HashTable mesanu o ke camoe (KIMeHTCKas OJIOKUPOBKA):

synchronized(map) {
if(!map.conainsKey(key))
map.put(key,value);
O Uuxamncyaupyiite HashTable B coOCTBEHHOM 00BeKTe U MCTOB3yiiTe Apyroit APT
(cepBepHas 6;10KUpOBKa ¢ ipuMeHenneM narrepaa AJJAIITEP):

public class WrappedHashtable<K, V> {
private Map<K, V> map = new Hashtable<K, V>();

public synchronized void putIfAbsent(K key, V value) {
if (map.containsKey(key))
map.put(key, value);

}

O Hcnonb3ayiite MOTOKOBO-0€30TTaCHbBIE KOJUIEKITHH:

ConcurrentHashMap<Integer, String> map = new ConcurrentHashMap<Integer,

String>();

map.putIfAbsent(key, value);
Jlst BBITOJTHEHMS IOMOOHBIX OMepalliil B KOJMJIEKIUAX TTaKkera java.util.concurrent
[pelyCMOTPEHbI TaKue MeTO/Ibl, Kak putIfAbsent().

3aBMCMMOCTU MeXXAy MeToAaMu MOryT
HapywuTb paboTy MHOronoTo4YHOro Koaa

TpI/IBI/IaJIbeII'/JI IIpUMED BBE/ICHUA 3aBUCUMOCTEN MEKAY METOJaMU:

public class Integerlterator implements Iterator<Integer>
private Integer nextValue = 0;

public synchronized boolean hasNext() {
return nextValue < 100000;

public synchronized Integer next() {
if (nextValue == 100000)
throw new IteratorPastEndException();
return nextValue++;

public synchronized Integer getNextValue() {
return nextValue;
1
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Kogm, ncnospaytomuit IntegerIterator:

IntegerIterator iterator = new Integerlterator():
while(iterator.hasNext()) {

int nextValue = iterator.next();

// [eictena c nextValue

1

EcJiit 3TOT KO/ BBITIOJHSETCST OJHUM MOTOKOM, IipobJiem He Gyjer. Ho uto mpousoii-
JIET, €CJIU JIBA TTOTOKA TIOTBITAIOTCS OHOBPEMEHHO MCIOIB30BATh OOIIHIT 9K3EMIIIISIP
IngeterIterator B MPEANOIOKEHIH, YTO KAKbI TOTOK OyaeT 00pabaThBaTh MOJTY-
YeHHbIE 3HAUCHMsI, HO KayK/IbIil 3JIEMEHT CIICKa 00pabaThiBaeTCst TOJIBKO OJUH pas?
B GosbIMHCTBE CIydaeB HUYETO MII0XO0TO HEe TIPOU30M/IET; TIOTOKU OYYT COBMECTHO
obpararbest K CIUCKY, 06pabaThIBast 3JIEMEHTDI, [TOJyIEeHHbIE OT UTEPATOPa, U 3aBEpP-
mar pabory npu 3aBepinenun nepebopa. Ho cyiiectByer He6OMbINAs BEPOATHOCTD
TOTO, YTO B KOHIIE UTEPAITMHU JIBA TIOTOKA TIOMENIAIOT paboTe APYT APyTa, OMH MOTOK
BBII/IET 32 KOHEUHYTO MTO3UITHIO HTEPATOPA, ¥ TIPOU30/IET HCKITIOYEHIE.

[Tpo6ema 3aKa0UaeTcs: B CAEAYIOIEM: IIOTOK 1 IIpoBepsieT HaJudue CJIedyIOIero
ayemeHTa MeTojioM hasNext (), kotopsiii Bo3Bpainaet true. [Totok 1 BeiTecHsieTcs 110-
TOKOM 2; TIOCJIe/IHUH BBIJIAET TOT JKe 3aIPOC, U MOJIy4aeT TOT ke oTBeT true. [ToToxk 2
BBI3BIBAaET MeTO/ next (), KOTOPHBIi BO3BpalaeT 3HaueHue, HO ¢ MOGOUHBIM A(hHEKTOM:
ocJie Hero BbI3oB hasNext () Bosspaiaer false. ITorok 1 mpomgosmkaer padory. ITosarast,
yTo hasNext () 1o cux 1mop Bo3BpaiaeT true, o Bbi3biBaeT next (). XoTs KakAblii U3 OT-
JIEJIbHBIX METOI0B CUHXPOHU3UPOBAH, KJIMEHT UCIIOJIb30BAI 06a METO/IA.

ITpo6teMbl TAKOTO PO/Ia OUEHD YACTO BCTPEYAIOTCST B MHOTOTIOTOYHOM Kojie. B Hatreit
KOHKPETHON CUTyaIuu mpobiiemMa 0cOOEHHO HETPUBUAIIBHA, TIOTOMY UTO OHA TIPHBO-
auT K 6010 TOTHKO TIPH 3aBepiiaioniei nteparnui. Ecm mepenaua ympaBieHus MeKIY
MOTOKAMU ITPOU30/IET B CTPOTO OIpeieIeHHOM TT0CIeI0BATEIbHOCTH, TO OJIUH U3 110-
TOKOB CMOXKET BBIUTH 32 KOHEYHYIO MO3UTNIO nTepatopa. I10100HbIe ONTHOKH 9acTo
TIPOSIBIISTIIOTCST YIKE TIOCTIE TOTO, KaK CHCTEMA TON/IET B 9KCIIYaTaIIHIO, 1 OOHAPYKUTh
WX BeCbMa HEJIETKO.

¥ Bac Tpu BapuaHnTa:
Q Tlepenectu cOHOM.

O Pemmuth mpobiieMy, BHOCSI H3MEHEHHUS Ha CTOPOHE KJIMeHTa (KIUeHTCKast GIOKHU-
POBKa).

O Permmuth mpobiieMy, BHOCSI M3MEHEHUsI Ha CTOPOHE CEPBEPa, UTO TPUBOAUT K JI0-
MOJTHUTETEHOMY M3MEHEHUIO KIeHTa (cepBepHast OTOKMPOBKA).

NepeHeceHune cboeB

WHorma Bee yaeTcst yeTpouTb Tak, 4To cOoil He IprHOCHT Bpeta. HampuMmep, KiaveHt
MOJKET MEPEXBATUTH UCKJIIOUEHIE U BBIMOJHUTH HEOOXOAMMbIE JEUCTBUS JIJIST BOC-
cTanoBieHNsI. OTKPOBEHHO TOBOPSI, TAKOE PelIeHne BRITJISINT HeyKioke. OHO Ha-
MOMUHAET TTOJTyHOUHbIE TIepe3arpy3Ku, UCTIPABJISIONINE TOCACICTBUSA YTCUKH TTAMATH.
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KnueHTtckas 6n10knpoBka

Yrobsr kirace IntegerIterator KOppekTHO paboTal B MHOTOIIOTOYHBIX YCAOBHIX, U3Me-
HUTE TPUBEZIEHHOTO BhITIE KIMEeHTa (a TakyKe BCeX OCTATHHBIX KJINEHTOB) CIIeTyTOTNM
06pasom:

IntegerIterator iterator = new IntegerIterator():

while (true) {
int nextValue;
synchronized (iterator) {
if (literator.hasNext())
break;
nextValue = iterator.next();

1
doSometingWith(nextValue);

}
Kaskaniit KImeHT ycraHaBauBaeT 6JI0KUPOBKY TIPH MOMOTITH KJTIOYEBOTO CJIOBA SYN-
chronized. dy6auposanue Hapymaer npuniun DRY, HO 0HO MOKET 0Ka3aThCcs He-
0OXOIUMBIM, €CJIU B KOJIE€ UCIIOJIb3YIOTCS HHCTPYMEHTbI CTOPOHHUX PazpaboTYNKOB,
He 061a/IA0TITHE TOTOKOBON GE30MacHOCTHIO.

JlanHas cTpaterust CONpsizKeHa ¢ ONpe/IeJIeHHBIM PUCKOM. Bce mporpaMMuCTBI,
UCIIOJIb3YIONIIE CEPBEP, AOJIKHBL IIOMHUTh 00 YCTaHOBIEHUH OJOKMPOBKH IIepe]
WCIIOJIb30BAHUEM U €€ CHATUU TOCJ]e UCToIb30Banus. MHOTO (04eHb MHOTO!) JieT
Haza/ g paboTaJl Hajl CUCTEMOM, B KOTOPOIi MCII0JIb30BAJIaCh KJIMEHTCKas OJOKMPOBKA
ob11iero pecypca. Pecype HCIosIb30BajiCs B COTHE PasHbIX MECT 110 BCell KOZOBOI Hase.
OnMH HeCYaCTHBIN IIPOrPaMMICT 3a0bLT YCTAHOBUTH OJOKUPOBKY B OZHOM U3 TAKUX
MeCT.

IT0 OblJIa MHOTOTEPMUHAIBHAST CHCTEMA C PA3/Ie/ICHIEM BPEMEHH, Ha KOTOPO#T BBITTOJ-
HATNCH GYXTalITePCKHe MPOTPAMMBI TIPO(COI03a TPAHCTIOPTHBIX mepeBo3ok Local 703.
Komiibiorep Haxozmiicst B 3ajie ¢ hasibIlnoaoM U KOHAUIHOHEPOM 3a 50 MUJIb K CEBEpY
ot ynpasienust Local 705. B yrpaBjieHUH [eCATKU OIIEPATOPOB BBOAUIIN JIAHHbIE HA
TepMuHaIaX. TepMUHaIbI ObLIN MOAKIIOUEHBI K KOMITBIOTEDY TIO BBIICJCHHBIM TeJie-
(hOHHBIM JIMHUAM C MOJIYAYILJIEKCHBIMU MozieMaMu Ha ckopoct 600 6ut/c (910 GbLIO
OYEHbB, OUEHD JJABHO).

[IpuMepHO pa3 B IeHb OAUH U3 TEPMUHAJIOB «3aBUCAI». HUKaK1e 3aKOHOMEPHOCTU
B cOOSIX He MPOCIEKNBANNCDH. 3aBUCAHNS He OBLIH IIPUBA3aHbl HU K KOHKPETHBIM
TepMUHa/IaM, HU K KOHKPETHOMY BpeMeHu. Bce BBIMJISAENIO Tak, CJIOBHO BPEMS 3a-
BUCAHMSI M TEPMUHAJ BHIOMPAINCh GPOCKOM KyOuka. IHOT/a 11eTbIe JIHU TIPOXOANIIN
6e3 3aBUCaHui.

[Monavary mpobieMa penraiach TOTHLKO Tepe3arpy3Koi, HO mepe3arpys3ku ObII0 TPY/IHO
KOOpAMHUPOBaTh. HaMm mpuxouaoch 3BOHUTH B yIIpaBJeHUe U IPOCUTH BCEX orepa-
TOPOB 3aBEPIIUTH TEKYIIYIO pabOTy Ha Bcex TepMuHasax. [locse 3TOro Mbl MOTJIH OT-
KJTIOYUTH TTIUTAHUE U [IEPE3arpy3uTh CUcTeMY. ECJII KTO-TO BBITIOMHSIT BAKHYIO PaboTy,
3aHMMABIIYIO YaC WJIN /IBA, 3aBUCIINI TEPMUHAI MOTIPOCTY MPOCTANBAL.
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Yepes HECKOJIBKO HeJle/Ib OT/IaKKA Mbl 0OHAPYKUJIN, YTO PUYMHON 3aBUCAHNs ObLIa
JIEeCUHXPOHU3ALNS MEKIY CIETIMKOM KOJIbIeBOro Oydepa u ero ykasarenaeM. Bydep
YIIPaBJIs/l BRIBOJIOM Ha TepMHHAJ. 3HAYEHME yKa3aTe/sl TOBOPUIIO O TOM, 4To Gydep
OBLI IIYCT, @ CYETYUK yTBEPKAaL, uTo Oydep noson. Tak kak Oydep GbLI IIyCT, BbI-
BOJUTH GBIJIO HEYETO; HO TaK KaK OJHOBPEMEHHO OH OBLI TIOJIOH, B 9KpaHHbI Oydep
HeJIb3$1 ObLIO HIYero J06aBUTh 15 BhIBOJA HA DKPaH.

Wtak, Mbl 3HAJIH, TOYEMY 3aBHCAJIH TEPMUHATIBL, HO OBLIO HESICHO, U3-32 Y€T0 BOSHUKAET
MEeCHHXPOHM3ATINS KOMTbIIeBOT0 Oydepa. [T0aToMY MBI peann3oBasm 0OX0IHOE PETeHHeE.
[TporpaMMHBIT KO/l MOT TIPOYUTATH COCTOSTHUE TYMOJIEPOB Ha MIepe/IHel MTaHe i KOMITBIO-
Tepa (5T0 OBLIIO OYEHD, OUEHB, OUEHb TABHO ). MbI HAMMCATI HEOOITBIYIO (hYHKITHIO, KOTOPAsT
oGHapPYKIUBAJIA IEPEKITIOUEHIIE OJTHOTO M3 TYMOJIEPOB U HCKAIA KOJTBIIEBOH Gydep, oHO-
BPEMEHHO TTyCTOl 1 3anosiHeHHbIH. O6HapysKUB Takoii Oydep, hyHKIMs cOpachiBajia ero B
mycroe cocrostiue. Voila! 3aBuciinmii TepMUHAI CHOBA HAUMHA BBIBOJUTH MH(DOPMAITHIO.

Tenepb HaM H€ IIPUXO/IUJIOCH ITepe3arpysKaTb CUCTEMY IIPU 3aBUCAHWUUN TEPMHHAJIA.
Kor/:[a HaM 3BOHWJIN U3 YIIPpaBJIE€HUA U COO6H_[3JII/I O 3aBHCaHMU, Mbl I1JIN B MAaIlMHHBIN
3aJI U ITEPEKII0YaIN TyM6]I€p.

Koneuno, ntorza yrpasienne paboTaso 1o BBIXOAHBIM, a Mbl — HeT. [ToaToMy B 1ia-
HUPOBIIKK OblIa BKJTOUeHA (DYHKITNS, KOTOPAs Pa3 B MUHYTY [IPOBEPSLIA COCTOSTHIE
BCEX KOMBIEBLIX 6yhepoB 1 cOpachiBaia Te U3 HUX, KOTOPBIE OBLIN OHOBPEMEHHO
MYCTHIMU U 3aII0JIHEHHBIMU., 3aBUCIINN TEPMUHAJ HAYUHAJ PAbOTATh JaXKe /10 TOTO,
KaK OTIepPaTOPHI YCIIeBAIH MOJONTH K TeeoHy.

ITpoIio HeCKOIBKO HEIE b KPOTIOTINBOTO TIPOCENBAHIST MOHOJIUTHOTO acceMbep-
HOTO KOJIa, TIpesk/ie yeM Oblia oOHapyskeHa IpuunHa. Mbl 3aHSJICH BBIYUCTCHUSIMU
U OlIpeJIesIUIIN, YTO YacTOTa 3aBUCAHUM CTATUCTUYECKU COOTBETCTBYET OIHOMY He3a-
IUIEHHOMY MCIIOJIb30BaHUIO KOJBIEBOro 6ydepa. OcTaBasoch TOJBKO HAUTH 9TO
o7iHO ucmob3oBanme. K coxkanenuio, Bce 9To ObIIO OUeHD aBHO. B Te BpeMena y Hac
He ObLT0 (HYHKITHIT TTOUCKA, TIEPEKPECTHBIX CCHIITOK WJIH IPYTUX CPEICTB aBTOMATH3a-
unu. Ham rpocto npuxoanioch mpocMaTpuBaTh JIUCTUHTH.

Torma, xonoanoit sumoit 1971 rona B Yukaro, st y3Ham BakHbIN ypok. KineHTckast
GJIOKUPOBKA — IIOJIHBII OTCTOA.

CepBepHasa 6n10kupoBKa

Jly6sinpoBaHiie MOKHO YCTPAHUTH BHECEHHEM CJIEAYIONMX U3MEHeHul B Integer-
Iterator:

public class IntegerIteratorServerlLocked {
private Integer nextValue = 0;
pubTic synchronized Integer getNextOrNull() {
if (nextValue < 100000)
return nextValue++;
else
return null;
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B kimmenTCcKOM KOIe TaK:Ke BHOCSITCS M3MEHEHUST:

while (true) {
Integer nextValue = iterator.getNextOrNull();
if (next == null)
break;
// [enctena c nextValue

B stom cirygae mbl usmensiem API coero kimacca, yTo6b1 0H 001a1a1 MHOTOIIOTOYHO
nozzepskkoit!. Bmecto mpoBepku hasNext () KJIUEHT MOJIKEH BBIITOJHUTEH TPOBEPKY
null.

B o6mem cayuae cepBeprast 6TOKHPOBKA TPEATIOUTHTENbHA TI0 CJAECAYIONIM MPHU-
YUHAM:

O Ouna cokpamiaer Ay6/aMpoBaHKe KOJa — KIMEHTCKas OJIOKMPOBKA 3aCTABJIET KaskK-
JIOTO KJIMEHTA yCTaHABJIMBATh COOTBETCTBYIOILYIO OIOKNPOBKY cepsepa. Ecam kog
GJIOKMPOBKY PasMENIAETCs Ha CePBEPE, KJAMEHTBI MOTYT UCIIOJIb30BaTh OOBEKT, He
GECIIOKOSCH O HAIlMCAHUK JOIIOJHUTENbHOIO KOA OJIOKUPOBKH.

O Omna obecrnieunBaet 60JIee BBICOKYIO TPOU3BOIUTEIBHOCTD — B CJIydae OJHOTIOTOY-
HOTO Pa3BepPTHIBAHMSI TIOTOKOBO-GE30TTACHBIN cepBep MOKHO 3aMEHUTH TTOTOKOBO-
He6GEe30MaCHbBIM, YCTPaHsIst BCE AOMOTHUTEIbHBIE 3aTPATLI.

O Owna cHMKaeT BEPOSITHOCTD OMMOOK — B CJTydYae KIUEHTCKON OJIOKUPOBKY JI0CTa-
TOYHO BCETO OJIHOMY IPOrPaMMUCTY 3a0bITh YCTAHOBUTDH OJIOKMPOBKY, 1 paboTa
CHUCTEMBI Oy/IeT HapyIIeHa.

O Owna onpeessger eMHYI0 NOJTUTHKY UCIOTb30BaHMs — TTOJUTUKA COCPEA0TOUEHA
B OIHOM MecTe (Ha cepBepe), a He BO MHOKECTBE Pa3HbIX MecT (TO eCTh Y Kask/0T0
KJINEHTA).

Omna cokpaiaer 06JacTh BUAUMOCTH OOIUX MEPEMEHHBIX — KJIUEHT HE 3HAET HU

0 TIEPEMEHHBIX, HU 0 TOM, KaK OHU GJIOKUPYIOTCs. Bee moapo6HOCTH CKPBITH Ha CTOPO-

He cepBepa. Eciii uTo-T0 ciioMaeTcest, TO KOJIMUECTBO MECT, B KOTOPBIX CJIEIyeT UCKATh

MPUYIHY, COKPAIIAETC.

Yro sienaTh, €M CepBEPHBII KO BaM HEMTOJKOHTPOJIEH?

O Ucmnoumzyiire marrepr ATATITEP, uro6st usmernts APT 1 106aBUTH OJIOKHPOBKY:
public class ThreadSafelntegerlIterator {
private Integerlterator iterator = new IntegerIterator();
pubTic synchronized Integer getNextOrNull() {
if(iterator.hasNext())
return iterator.next();
return null;

}

O NJIN etite siydiiie — UCHOIb3YHTE TTOTOKOBO-0€30MACHBIE KOJIEKIMN € PACIIHPEH-
HBIMU THTepdelicaMu.

! Ha camom ziesie unrepdeiic Iterator B ipuHiume e obiazaeT NOTOKOBOI Ge3omacHocTbio. OH
He IIPOEKTHPOBAJICS C PACYeTOM Ha MHOTOIIOTOUHOE NCTI0JIb30BAaHMe, TAK UTO 9TOT (aKT He BbI-
3bIBACT YIMBJICHU.
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NMoBbilLeHUue npom3soaAnNTEJ/IbHOCTHU

[lommycTuM, BBl XOTUTE BBIUTHU B CETh U MPOYUTATH COAEPKUMOE TPYIIIIBI CTPAHUI]
no criucky URL-aznpecos. ITo Mepe ureHust ctpaHuilbl 00padaThiBalOTCS A/ HAKOII-
JIeHUsI HeKOTopoi ctatucTuku. [loce yTeHus Bcex CTpaHUIl BBIBOJAUTCS CBOJHDBIN
OTHYeT.

Cremyromuii kacc Bo3BpaiaeT cojiep:kumoe ool crpanutisl o URL-aapecy.

public class PageReader {
/...
public String getPageFor(String url) {
HttpMethod method = new GetMethod(url);

try {
httpClient.executeMethod(method);
String response = method.getResponseBodyAsString();
return response;

} catch (Exception e) {
handle(e);

} finally {
method. releaseConnection();

1

}
}

Cremyromuii KJacc — UTepaTop, MPe0CTABIAIONINN CO/IEPKIMOe CTPAHUI] HA OCHO-
Banun ureparopa URL-agpecos:
public class Pagelterator {

private PageReader reader;

private URLIterator urls;

public Pagelterator(PageReader reader, URLIterator urls) {
this.urls = urls:
this.reader = reader;

}

public synchronized String getNextPageOrNull() {
if (urls.hasNext())
getPageFor(urls.next()):
else
return null;

}

public String getPageFor(String url) {
return reader.getPageFor(url);

}
}

dx3eMIisip Pagelterator MOXKeT COBMECTHO MCIIOJIB30BATHCS PA3HBIME OTOKAMH,
KasK/(blil M3 KOTOPBIX MCIOJb3YeT COOCTBEHHBII aK3eMILIsp PageReader st uTeHust
1 06pabOTKU CTPAHMUII, TIOYYeHHBIX OT HTEPATOPA.
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O6patute BHUMane: 610k synchronized ouerb Mair. OH COIEPKUT TOTHKO KPUTHUE-
CKYIO CEKIIHIO, PACIIOJIOKEHHYO TIyOoKo BHYTpH Pagelterator. Crapaiitech CHHXPO-
HU3MPOBATH KaK MOKHO MEHBIIHH 00HeM KOJA.

BbiuncneHme nponsBoaUTESIbHOCTHU
B OAHOMNOTOYHOM Moaenu

BbImo1HUM HEKOTOPBIE TIPOCThIE BBIYKUCAEHUS. J[J1s1 HATJISITHOCTH BO3bMEM CJIE/LyIOTIHeE
MTOKa3aTesu:

O Bpems BBoj1a,/BbIBOJIA JIJIST TIOJIYUEHUST CTPAHUIIBI (B cpeiHeM): 1 cekyHa.

O Bpems o6paborku crpanuisl (B cpegaem): 0,5 CeKyH/IbL.

O Bo Bpemsa onepanuii BBoga,/BIBOAA IPoLeccop 3arpysked Ha 0%, a BO BpeMs 00-
paborku — na 100%.

[Tpu 06pabotke N cTpaHUI] B OHOTIOTOUHOH MOJEIH 06IIee BPeMsT BBITTOJTHEHUS CO-
crasysier 1,5 cexynzapt * N. Ha puc. A.1 usobpaxken rpaduk odpaborku 13 crpanmi
npuMepHo 3a 19,5 cekyH/IbI.

O,D.HOI'IOTOHHaﬂ mMogernb
UrteHune cTpaHuLbl

Puc. A.1. O6paboTka CTpaHUL, B OAHOMOTOYHOW MoAEeN

BbiuncneHme npon3BoaUTESIbHOCTHU
B MHOIOMNOTOYHON MoAenun

Ecou cTpaHuIrsl MOTyT 3arpysKaThCsi B TPOU3BOILHOM MOPSIKE U 06pabaThIBATHCSI
HE3aBUCUMO /IpYT OT [IpyTa, TO AJiA MMOBBIIIEHUA ITPOU3BOIUTEIBHOCTHN MOKHO BOC-
MOJTb30BATHCSI MHOTOTMTOTOYHON MO/esbio. UTo Tpounsoiiziet, ecan o6pabotka Gyaer
[POU3BOAUTHCSA TpeMs oTokaMu? CKOJIBKO CTPAHUIL yAacTcss 06paboTarh 3a TO XKe
BpeMs?

Kax Butso u3 puic. A.2, MHOTOTIOTOYHOE PEITEHNE TO3BOJISET COBMETIATE TIPOI[ECCOPHO-
OPUEHTHPOBAHHY0 06PabOTKY CTPAHUIL C OMIEPAIIMSIMU YTEHHST CTPAHUIL, OPUEHTUPO-
BaHHBIMK Ha BBOJ/BBIBOA. B maeasbHoM ciydae 910 obeciednBano Obl MOJTHYIO 3a-
IPY3KY TIPOIECCOPa: KasK/[0€ YTEHUE CTPAHUIIBI TPOIOJLKUTEIBHOCTBIO B OJIHY CEKYHLY
HepeKphIBaeTcst ¢ 00pabOTKOM ABYX cTpaHuil. TakuM 00pazoM, MHOTOTIOTOYHAST MOJIE]Th
06pabaThIBaeT IBE CTPAHUIIBI B CEKYHILY, YTO BTPOE MPEBBIIIAET TIPOU3BOIUTEIBHOCTh
OJIHOIIOTOYHOI MOJIEJIN.
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MoTok 1
e UL ML ML e r
YTteHune cTpaHuLbl

MNoTok 2
e e T ML LT
YTteHune cTpaHuLbl

[MoTtok 3
e e LT LT ML LT
YTteHune cTpaHuLbl

Puc. A.2. O6paboTka Tpems napannefbHbIMWU NOTOKaMu

B3anMHana 6/10kMpoBKa

JlottycTuM, y Hac uMeeTcs BeG-TPUIIOKEHIE ¢ ABYMS OONMMHU MyJaMU PECYPCOB
KOHEYHOTO pasMepa:

O Tlyxn moaksoueHuit k 6as3e TAHHBIX [T TOKATHLHOM 06pabOTKI B TAMSITH TPOTIECCa.
O Ilyx nopksouernit MQ K riiaBHOMY XPaHUJTHIILY.
B pa6ore npusioskeHus UCTIOIB3YIOTCS /IBE OTIEPAIluK, CO3aHNE 1 OGHOBJICHUE:

O Cozmanve — noJydeHre TOIKIIOYEHUI K TJIABHOMY XPAHUJIUILY 1 Oa3e TaHHbBIX.
BzaumojeiicTBUE ¢ TJABHBIM XPAHUJIHUIIEM U JIOKAJIbHOE COXPAHEHUE JaHHbBIX
B 6ase JJAHHBIX IIPOIleCcca.

O OobuoBeHNE — MOAYYEHIE TOAKIIOUEHNH K 6a3e TAMHBIX, a 3aT€M K TJTABHOMY
xpauusuity. UTenne TaHHbIX U3 6a3bl JTAHHBIX MPOTEcca 1 UX MOCIEYIONIast mepe-
Jlaya B TJIABHOE XPAHUJTHIIE.

Yo npousoiiieT, ecam KoJMYECTBO T10JIb30BaTe el peBbIlaeT pa3mepsl myios? Jlo-
MTYCTUM, KaK/IbII TIYJI CONEPKUT JIECATD MTOAKITIOYEHIH.

@) I[eCHTb I10JIb30BaTe el TbITAIOTCS UCIIOJIb30BaTh oriepalnmio cCo3aHusd. Omnn 3a-
XBaTBIBAIOT BCE AECSATh MOAKIIOUEHUN K baze JaHHBIX. BeIToTHEHMe KaK0TO
IIOTOKa IIPEPHLIBACTCA T1I0CJIE 3aXBaTa ITOJIKJITIOYECHUA K Oase JJaHHbIX, HO /10 3aXBaTa
TMOAKJIIOYEHM A K IVIAaBHOMY XPaHUJIUIILY.

O [lecsaTb mosib30BaTe el MBITAIOTCS MCIOJAB30BATh onepaliuio o6HoBaeHus . OHM
3aXBaTbhIBAIOT BCE JIECATH MOAKJIIOUYEHNH K TJIABHOMY XPaHWJIUNLY. BeimoHeHne
KaKZIOTO TIOTOKA TIPEPBIBAETCS MTOCJIE 3aXBaTa MOAKIIOYCHIS K TJIaBHOMY XPaHU-
JIVIIITY, HO JIO 3aXBaTa MOAKI0UeHUs K Oase JaHHBIX.
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Q ﬂeCHTb ITOTOKOB, BBITOJIHAIONINUX OIlI€PalNIO CO3/IaHN A, OKNAAaI0OT HOZIKJIIO‘-IeHI/Ifl
K TMTaBHOMY XPaHUJINIILY, a J€CATb ITIOTOKOB, BbIITOJIHAIONNUX OII€palnuio 0OHOBJIE-
HUA, OKNAl0T HOZ[KJIIO‘-IGHI/Iﬁ K Gase JlaHHDbIX.

QO BosHuxkaer BzauMHast 6]IOKI/IpOBKa. HpOI[O]DKeHI/Ie pa6OTbI CHCTEMbI HEBO3MOJKHO.

Ha mepBblii B3T/Is11 Takast CUTYalUsI BBITJISIIUT MAJIOBEPOSITHOM, HO KOMY HY’KHA
CHCTeMa, KOTOPasi TapaHTHPOBAHHO 3aBHCAaeT KAKAYI0 Hefemro? KoMy 3axouercs
OTJIA)KIBATH CHCTEMY C TAKUMU TPYAHOBOCIIPOU3BOIUMBIMU cuMIiToMaMu? Korzia
Takue MpodIeMbl BO3HUKAIOT B 9KCIIYaTHPYEMOU CHCTEME, Ha UX PEIIEeHIe YXOIAT
TeJIbIe HeZIeH.

TunmaHoe «perreHre» OCHOBAHO Ha BKITIOUEHUH OTJIQ/IOYHBIX KOMAH/ JIJISI TTOJTyYeHUST
JIOTIOJTHATEbHON MH(MOPMAIUN 0 TTpoucxo/dnieM. KoHeuHo, 0TiaiouHble KOMAH/IbI
JOCTATOYHO CHJIBHO U3MEHSIOT KOJI, B3aNMHast GJIOKMPOBKA BO3HUKAET B JAPYTOH CH-
Tyaluu, U Ha TTOBTOPEHUE OIMUOKU MOTYT TTOTPEBOBATHCS TIETbIEe MECSTIbI

Y1066l AECTBUTENBHO PEMIUTH TTPOGIEMY B3aUMHOU GJOKUPOBKU, HEOOXOIUMO
MOHSITh, M3-32 YE€T0 OHA BO3HUKAET. [/ BOSHUKHOBEHMSI B3AUMHOI GJIOKUPOBKU He-
00XO/IIMbI YETBIPE YCIOBUS:

QO BsauMmHOe UCKIIIOUEHUE.
O DBJjoknpoBKa ¢ OKUIAHUEM.
O OrcyTcTBUE BBITECHEHUSI.

O Muxiaudyeckoe oxkupaHUe.

B3aMHoOe uckroyeHume
BSaI/IMHoe NCKJIIOYEHNE BOSHUKAET B TOM CJiy4dae, KOTr/[la HECKOJIbKO ITOTOKOB JIOJIZKHbBI
HNCITOJIb30BaTb OJIHU U TeE KE pecypcm, noTn pecypcm:
O HeE MOI‘yT HNCITOJIB30BaTbCd HECKOJIBKMMMU ITOTOKaMU OI[HOBpeMeHHO;
Q cymecTBYIOT B OTPAaHUYEHHOM KOJIMYECTBE.

TUnUYHbI IPUMED PECYPCOB TAKOIO POJA — HOAK/II0YEHNUs K 6a3aM JaHHbIX, OTKPbI-
TbI€ JJI 3anucy (aiiibl, GJIOKUPOBKY 3a1uceii, cemadopbl.

bnokupoBka c oxxmaaHueM

Korzia oiiH 1OTOK 3aXBaThIBaET PECYPC, OH He 0CBOOOIK/IAET €ro 0 TeX Mop, TI0Ka He
3aXBaTHUT BCE OCTAJbHBIE HEOOXOIUMbIE PECYPCHI 1 He 3aBEPIIUT CBOIO PaboTYy.

OTcyTCcTBME BbITECHEHUSA

O/1H TTOTOK HEe MOKET OTHUMATh PECYPChI Y IPYTOro MoToKa. Eciii MoTok 3axBaTu
pecypc, TO IpYToii IIOTOK CMOSKET MOJIYYUTh 3aXBAYCHHBIN PECypc TOJBKO B OJHOM
cJly4ae: ecJiv MePBBIN MMOTOK €10 0CBOOOIUT.

1 Kro-T0 106aBAsI€T OTIAA04YHbII BBIBO, 1 MpobjeMa «ucyesaeTs. OTaaf0ouHbIi KO «Pelimi»
po6JIeMy, HO3TOMY OH OCTAETCSI B CUCTEME.
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Limknunuyeckoe oxxnaaHue

[lomyctum, umerorces aBa notoka T1u T2 u nBa pecypca R1 u R2. TTorok T1 3axBarui
R1, morok T2 zaxsarun R2. TToroky T1 Takske Heobxoaum pecype R2, a motoky T2
Takske HeoOxoauM pecypc R1. Curyalus BbITISANT TakK, KaK MOKa3aHO Ha puc. A.3.

7 L

Motok2 .-~ ¥

Puc. A.3. Unknuyeckoe oxvaaHve

Bsanmuast 6;T0KMPOBKA BO3SMOKHA TOJBKO TTPU COOTIONEHUT BCEX YETHIPEX YCAOBHIL.
Crout X0Ts1 GBI OIHOMY M3 HUX HAPYIIUTHCS, 1 B3aNMHasT OJIOKUPOBKA MCYE3HET.

HapylwieHune B3aMMHOro UCK/1loMeHUs

OﬂHa nus3 CTpaTEI‘I/IIL/'I ImpeaoTBpalieHnA B3anMHON 6JIOKI/IPOBKI/I OCHOBaHa Ha ITpeaoT-
BpalleHUN COCTOAHUA B3aUMHOTO UCKJITIOYECHUWA.

O VcnoJsb3oBaHue pecypcoB, MOAJAEPKUBAONIIX MHOTOITOTOYHBIH JOCTYI (HAIpH-
Mep, AtomicInteger).

O VYBesnmuere KOJIUIECTBA PECYPCOB, YTOOBI OHO IOCTUTIIO WU MTPEBOCXOILIO KO-
JINYECTBO KOHKYPUPYIOIIUX TIOTOKOB.

O TIpoBepka HATHYHUS BCEX CBOOOHBIX PECYPCOB MEPE/T MOMBITKAMI 3aXBaTa.

K cosxkanenuio, GOJBIINHCTBO PECYPCOB CYIIECTBYET B OIPAHMYEHHOM KOJIMYECTBE

7 He MOJIeP’KUBaeT MHOTOTIOTOUHOE MCTIOIh30BaHMe. KpoMe Toro, BTOpOii pecypc

HEPEIKO OIPe/IesIIeTCsT TOJIBKO MO pe3ybrataM o6paboTku epsoro pecypca. Ho we

OTOpYAiiTeCh — OCTAIOTCS €IIie TPH YCIOBUSL

HapylwieHune 6710KMpPOBKMU C O)XKMAAHUEM

BoI Takske MOsKeTe HAPYIIIUTD B3AaUMHYIO OJTOKMPOBKY, €CITH OTKAKETECh K IaTh. [Tpo-
BepsiiTe KasKAbIH pecype, MPeskie YeM 3aXBaThiBaTh €T0; €CIH KaKoii-nbo pecype 3a-
HAT, 0CBOOOITE BCE 3aXBaYeHHbIE PECYPCHI 1 HAUHHTE BCE 3aHOBO.

HpI/I TaKOM II0JIXO/I€ BO3SMOJKHDBI CJACAYIONINE MTOTECHI[UATbHDIC HpO6JI€MbII

QO HUcmowenue — ouH OTOK ¢cTaOUJIBHO HE MOXKET 3aXBaTUTh BCe HEOOXOIUMbIE
eMy pecypcebl (YHUKaIbHas KOMOMHAIUS, B KOTOPOIL BCE PECYPChI OJHOBPEMEHHO
OKa3bIBAIOTCS CBOOOIHBIMU KPaiiHe PEIKo).
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O Obpamumas 610KUpPOGKA — HECKOTBLKO TOTOKOB «BXOJIAT B KIWHU»: BCE OHM 3aXBa-
TBIBAIOT OJINH PECYPC, 3aTEM OCBOOOKIAIOT OJIH PECYPC... CHOBA U CHOBa. Takas
CUTYaIHsT 0COGEHHO BEPOSITHA TIPU MCMOTb30BAHUN TPUBHAILHBIX aJITOPUTMOB
MJIAHWPOBAHNUS TTPOIIECCOPHOTO BPEMEHU (BCTPOEHHBIE CUCTEMBI; TPOCTENIITNeE,
HAMHCAHHBIE BPYYHYIO AITOPUTMBI OATAHCUPOBKI TIOTOKOB).

O6e cuTyary MOTYT IPUBECTH K CHIZKEHIIO TIPOM3BOAUTEIBHOCTH. TTepBast cuTyaris
060paYMBAETCST HEIOCTATOUHBIM, & BTOPAsi — 3aBBIIIEHHBIM 1 MATT09()D(MEKTUBHBIM HC-
TTOJTb30BAHUEM IIPOIIECCOPA.

Kaxoii 661 HeaheKTUBHOI HI Kasalach 9Ta CTpaTerusi, OHa BCe JKe JIydllie, YeM Hitde-
ro. [To xpaitHeit Mmepe, BbI BCcerjia MOXKeTe Peaanu3oBaTh ee, CJIU BCe OCTaIbHbIE MEPBI
He JIAI0T Pe3yJibTaTa.

HapyweHue oTCyTCTBUSA BbITECHEHUS

Jlpyrast cTparterus Ipe0TBPAIeHUsT B3aUMHBIX OJTOKMPOBOK OCHOBAHA HA TOM, YTOOBI
MOTOKY MOTJIM OTHUMATh PECYPCHI Y APYTHX MOTOKOB. OOBIYHO BBHITECHEHHE PEasIii-
3yeTcsl Ha OCHOBE MPOCTOTO MeXaHu3Ma 3arpocoB. Kora moTok 06HAPYKUBAET, 4TO
pecypc 3aHsIT, OH 06paIaeTcst K BIaeIbIly ¢ 3aIPOCOM Ha eTo ocBobosxkaeHue. Ecm
BJIQJIeJIET] TaKKe OJKUAAET JPYTOTO pecypca, OH 0CBOOOKIAET BCe YAePKUBAEMbIE
pecypchl 1 HauMHAeT 3aXBaThIBATh UX 3aHOBO.

[lannoe perrenue CX0AHO € TPEABLLYIUM, HO UMEET JOTOJHUTEIbHOE IPEUMYIIECTBO:
MOTOK MOJKET OJKUATh OCBOOOKIEHUSI PECYPCa. ITO CHIKAET KOJIUIECTBO OCBOOOK-
JICHWH 1 MIOBTOPHBIX 3aXBaTOB. HO yuTHTE, UTO MIPABUIHHO PEATM30BaTh YIIPaBJICHIE
3aIpoOCcaMu BeCbMa HETPOCTO.

HapylwieHne UMKNINYecKoro oXxmaaHus

ITO camast pacIpoCTpaHeHHast CTPATETUS MPEAOTBPAIICHNST B3AMMHBIX GIOKHPOBOK.
B GoJbIIHHCTBE CUCTEM OHA HEe TPeOYeT HUYEro, KPOMEe CHCTEMBI ITPOCTBIX [TPABMUJI,
COOTIOIAEMBIX BCEMU CTOPOHAMIL.

BcenoMHKTE IIpUBEIEHHBINA paHee IPUMED ¢ IIOTOKOM 1, KOTOpOMY HeOOXO0AMMbI
pecypce 1 1 pecype 2, U IIOTOKOM 2, KOTOPOMY HeoOXxoauMbl pecypc 2 1 pecype 1. 3a-
CTaBbTe MOTOK 1 M MOTOK 2 BBIAEJSITH PECYPCHI B TIOCTOSTHHOM MTOPSIIKE, TIPH KOTOPOM
IMUKJIINYeCKOe OK1aHne CTaHeT HEBO3MOJKHDBIM.

B Gousee o61iieM Bujie, €CiM BCe TIOTOKH COTJIACYIOT €MHBIN TJI00aTbHBII TOPSIIOK
1 OyJIyT 3aXBaThIBaTh PECYPCHI TOJIBKO B YKa3aHHOM MOPS/IKE, TO B3aUMHast GJIOKH-
POBKa CTaHET HEBO3MOKHON, DTa CTPATErusl, KaK 1 BCE OCTAIbHbBIE, MOXKET CO3/[aBaTh
pOGJIEMBI:

O Tlopsimok 3axBaTa MOKET HE COOTBETCTBOBATH MOPSAAKY MCIIOJIb30BAHS; TAKUM
06pasoM, pecypc, 3aXBaUeHHBIN B HAYAJIE, MOKET HE MCIIOJIB30BATHCS JI0 CAMOTO
KOHIIa. B pesysibrare pecypchl ocTaoTcst 3a0JI0KMPOBAaHHBIME J0JIbIIE HEOOXOIU-
MOTO.
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O Cobmoenne GUKCHPOBAHHOTO TIOPSIKA 3aXBaTa PECYPCOB BO3MOKHO HE BCET/IA.
Ecau unenatndukatop BTOPOro pecypca onpeesasgercsd Ha OCHOBAHUU OTlepaIiiii,
BBITIOJIHSIEMBIX C TIEPBBIM PECYPCOM, TO 9Ta CTPATETUST CTAHOBUTCST HEBO3MOKHOM.

Wrax, cyIiecTByeT MHOTO PAa3HBIX CIIOCOOOB MTPEAI0TBPAIIEHIS B3AUMHBIX OJIOKHPOBOK.
OnHu TPUBOJAT K UCTOIIEHUIO TIOTOKOB, JIPYTHe — K UHTEHCUBHOMY UCIIOJIb30BAHUIO
mpoleccopa 1 yXyIIeHHI0 BpeMEeHN OTKJINKA. BecnaaTHbIil ¢bip ObIBAET TOJBKO
B MBIIIEIOBKeE!

N3osa1ins TOTOKOBOTO KOJIA BAIIETO PEIIEHUS YIIPOIIAET HACTPOWKY U 9KCIIEPUMCHTB;
K TOMY K€ 9TO JIeHCTBEHHBIN c110cob cOopa nHbOpMaIuy, HeOOXOMMO IS OIIpeie-
JIEHUST ONITUMAJIBHBIX CTPATETUIA.

TecTupoBaHMe MHOronoTo4YHOro Koaga

Kak nanmmucarn TECT, lIeMOHCTpI/IpyIOIHI/IfI HEKOPPEKTHOCTb MHOTOIIOTOYHOT'O Koma’?

01: public class ClassWithThreadingProblem {
02: int nextld;

03:

04: public int takeNextId() {
05: return nextId++;

06: }

07:}

Tect, moKa3bIBAOIINI HEKOPPEKTHOCTD, MOKET BBITJISIZIETD TaK:

QO 3amnoMuuTh TEKyIee 3HaueHue nextId.

O CosnaThb iBa TOTOKA, KAXKIBIN 13 KOTOPHIX BbI3bIBaeT takeNextId() 1o oxHomy pasy.
Q VYb6enutned B TOM, UTO 3HaUeHME NextId Ha 2 GoJIbIIe NCXOLHOTO.

O BBhITIOJHSATD TECT /10 TEX MOP, TIOKA B X0/Ie 04ePeIHOTO TecTa nextId He yBeuanuTest
TOJIbKO Ha 1 BMecTO 2.

Kop takoro Tecta nipejicrtaBien B auctunre A.2.

JNInctmHr A.2. ClassWithThreadingProblemTest.java
01: package example;

02:

03: import static org.junit.Assert.fail;

04:

05: import org.junit.Test;

06:

07: public class ClassWithThreadingProblemTest {

08: @Test

09: public void twoThreadsShouldFailEventually() throws Exception {

10: final ClassWithThreadingProblem classWithThreadingProblem
= new ClassWithThreadingProblem();

11:

12: Runnable runnable = new Runnable() {

npodocenue 5
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13: public void run() {
14: classWithThreadingProblem.takeNextId():
15: }
16: }
17:
18: for (int 1 = 0; 1 < 50000; ++i) {
19: int startingld = classWithThreadingProblem.lastld;
20: int expectedResult = 2 + startingld;
21:
22: Thread t1 = new Thread(runnable);
23: Thread t2 = new Thread(runnable);
24 tl.start();
25: t2.start();
26: tl.join();
27 t2.join();
28:
29: int endingld = classWithThreadingProblem.TastId;
30:
31: if (endingld != expectedResult)
32: return;
33: }
34:
35: fail("Should have exposed a threading issue but it did not.");
36: }
37}
Crtpoka OnucaHue
10 Co3paHnue ak3emnnspa ClassWithThreadingProblem. O6paTuTe BHMMaHue Ha Heobxo-
[AMMOCTb MCMOJb30BaHMS KIt0HEBOro ¢1osa final, Tak kak Hke 06bekT MCnonb3yeTcs
B @aHOHWMMHOM BHYTPEHHEM Knacce
12-16 Co3gaHne aHOHMMHOMO BHYTPEHHEro Kracca, ucnonb3ytowero sk3emnnsp ClassWith-
ThreadingProblem
18 Koz BbINOMHSAETCS KONMYECTBO pas, AOCTaTOHHOE AN AEMOHCTPALMN €ro HEKOPPEKT-
HOCTU, HO Tak, YTOBbI OH HE BbIMOJHSICS «CNULIKOM AoNro». HeobxoanMo BbiaepxaTtb
6anaHc Mexay AByMms Lensamu; cbon AoMKHbI BbISIBNSTLCA 3@ pa3yMHoe BpeMsi. [oao-
6paTb HYXHOE YMCIO0 HENpPOCTO, XOTS, KakK Mbl BCKOpPE YBUAMM, €r0 MOXHO 3aMETHO
COKpaTUTb
19 CoxpaHeHne HayanbHOro 3HayeHus. Mbl nbiTaemca fokasatb, 4To koa ClassWith-
ThreadingProblem HekoppekTeH. Ecnn TeCcT npoxoauT, TO OH AOKA3bIBAET, YTO KOA
HekoppeKTeH. Ecnm TecT He NpoXoAmMT, TO OH He JoKa3blBaeT HUYEro
20 MToroBoe 3HaueHne AOMKHO 6bITb Ha ABa 6orblue TekyLero
22-23 Co3zpaHue AByX NMOTOKOB, UCMOMb3YHOLWMX 06BEKT, KOTOPLIN GblT CO3AaH B CTpokax 12—
16. [1ga nOTOKa, NbITAKLMXCA MCMONb30BaTb oanH 3k3emnngap ClassWithThreading-
Problem, MoOryT nomeLwaTb Apyr Apyry; 3Ty CUTyaLUMIO Mbl U MbITaeMCst BOCNIPOM3BECTU.
24-25 3anyck AByX MNOTOKOB
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Crtpoka OnucaHue
26-27 OxwvpaaHve 3aBeplueHnst 060MX NMOTOKOB C NMOC/eayoLEN NPOBEPKON pe3ybTaToB
29 CoxpaHeHMne UTOroBoro 3HayeHust
31-32 Otnnyaetcs nm 3HaveHune endingld oT oxunpaaemoro? ECin oTAvyaeTcs, BEpHYTb

npu3Hak 3aBepLUeHnst TeCTa — A0Ka3aHo, YTO koA paboTaeT HekoppekTHO. Ecnu HeT,
nonpoboBsaThb eLle pa3

35 Ecnm ynpasneHue nepefaHo B 3Ty TOYKY, HALLMM TECTaM He YAanoch [0Kas3aTb He-
KOPPEKTHOCTb Kofa 33 «pasyMHoe» BpeMms. JIM6o koA paboTaeT KOppeKTHO, 6o Ko-
JINYECTBO MTEpaLyii 6bII0 HEAOCTATOUHBIM /151 BO3HUKHOBEHWSI COOMHOM KOMBUHALMM

BeccriopHo, 3TOT TeCT co3aeT YCAOBUS Ui BBIABIEHMS IPO6JIEM MHOIOIIOTOYHOTO
obuossenns. Ho po6ieMa BCTpeyaeTcst HACTOAbKO PEIKO, YTO B HOAABJIAIONIEM GO0JIb-
HIMHCTBE CJIy4aeB TECTUPOBAHUE ee MOTIPOCTY He BhISIBUT. B caMoM jiedie, ISt CKOJTbKO-
HUOY/Ib CTATUCTUYECKU 3HAYMMOTO BBISABICHUS IIPOOIEMbI KOJMYECTBO UTEPALIMii
JIOJIKHO TIPEBBINIATh MUJLTMOH. HecMOTpst Ha 3T0, 32 ZIECSTh BBITIOJTHEHWI IIHKJIA U3
1000 000 ureparuii mpobsema 6b1Ia OGHAPYIKEHA BCETO OJIMH Pa3. ITO O3HAYAET, UTO
JUIsL HAJIEKHOTO BBIABJACHUS CO0EB KOJUYECTBO UTEPAIHIL J0JIAKHO COCTABAATH OKOJIO
100 musmmonos. Kak 10J1ro BbI TOTOBBI JK/1aTh?

asxe ecain TecT OyIeT HAIEKHO BBISIBJISITH OOU HA OJTHOM KOMIIBIOTEPE, BEPOSITHO,
€ro TPUAETCST 3aHOBO HACTPaMBaTh € APYTUMH MapaMeTPaMHU JIJIsT BBISBJICHUS cOOEB
Ha IPYTOM KOMIIbIOTEPE, OllepallnoHHON cucteMe muiu Bepcun JVM.

A Besib MBI B351JIM OUEHD TTPOCTYIO 3a7ady. Ecin HaM He yJaeTcst JIerKO MPOJeMOH-
CTPUPOBATh HEKOPPEKTHOCTh KOJA B TPUBUAIBHOI CUTYaIlMU, KaK 0OHAPYKUTH 110-
HACTOSAIIEMY CJOKHYIO TPOGIeMy?

Kak yckopuThb BbIBJIEHHE 9TOrO IpocTeiiniero ¢c6osa? M 4To enle BaxkHee, KaK HallK-
carh TECTHI, JeMOHCTPUPYIOLIKe cOou B GoJiee CJI0KHOM Koje? Kak ysHaTb, 4T0 KO
HEKOPPEKTEH, eCJI MBI JIake He 3HaeM, T/ie nckath? HecKoIbKo BO3MOKHBIX UJIEH.

Tectuposanue merogom Monre-Kapio. Creraiite TeCThI OCTATOUHO THOKUM, YTO-
GBI BBI MOTJTH JIETKO BHOCUTH M3MEHEHMsT B UX KoHbuUTyparo. [ToBTopsiite TecTl CHO-
Ba ¥ CHOBA (CKaxKeM, Ha TECTOBOM CEPBEPE) CO CAYUANHBIM U3MEHEHNEM MTapaMeTPOB.
Eciu B X0ze TecTupoBatus OyeT oOHapysKeHa OIMOKa, 3HAYNUT, KOJI HEKOPPEKTEH.
Haunure mucath aTv TeCThl HA paHHeN cTaauu, YToObl KAaK MOJKHO paHee HauaTh UX
BBINOJIHEHHE HA cepBepe HelpepbiBHOI nHTerpaiui. He 3a0ybre COXpaHUTD HAOOD
YCJIOBUH, TTPU KOTOPOM OBLI BBISIBJICH COOTL.

O BbslnosnsiiTe TECTHI Ha KaxKI0ii 1e1eBoii mwardopme pazpaboTku. MHOTOKpaTHo.
HenpepsisHo. YeM mpopo/kuTesibHee TecThl paboTtatoT 6e3 ¢60eB, TeM BbIle Be-
POSITHOCTB, YTO:

*  KOJI IPOJIYKTa KOPPEKTEH, 160
*  TECTUPOBAHWSI HEJOCTATOYHO JIJIS BBISIBJIEHUS IPOOIIEM.

3arryckaiite TeCThl HA MallTMHAX ¢ Pa3HOW HATPY3KO#. Ecsin BbI cMOkeTe UMUTHPOBATh
HATPY3Ky, OJIU3KYI0 K CPeJie PeAIbHOI SKCILIyaTallii, clleJaiTe aTo.
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Ho Jla’Ke ITOCJI€ BBITIOTHEHMA BCEX 9TUX HeﬁCTBHfI BEPOATHOCTDH 06Hapy>1<eHI/151 MHOTO-
IIOTOYHDBIX HpO6JI€M B BallleM KOJI€ OCTaBJIAET KeJIaTh JIy4IIEeTO. CaMbIMUI KOBaHBIMU
OKa3bIBalOTCA HpO6]I€MbI, BO3HUKAIOMIME IIPX OTIPEACJICHHBIX KOM6I/IHaHI/IHX yCHOBHﬁ,
BCTpEYAIONINXCA O/IUH pa3 Ha MUJIJIUAP/IL. Takne HpO6]I€MI)I - HaCTOHIHI/Ifl OUY CJIOK-
HbIX CUCTEM.

CpeacrBa TeCTUpoBaHuA
MHOIONOTO4YHOIr0 KoAa

Kommnanust IBM coszpana nporpammy ConTest!, koTopast 0coObIM 06pazoM TOTOBUT
KJTACCHI /1715 TIOBBITIIEHST BEPOSITHOCTH O0EB B TIOTOKOBO-HEHGE30TTACHOM KOJIE.

Mpbr1 He cBsizanbl HU ¢ IBM, Hut ¢ rpynmoii paspaborku ConTest. O6 aToil mporpamme
HaM pacckaszas ofuH u3 koJuter. OKa3anioch, YTO BCEIO HECKOJbKO MUHYT UCIIOJIb30-
Banus ConTest pagikaaIbHO TTOBBINAIOT BEPOSITHOCTD BBISIBJECHUS MHOTOMOTOYHBIX
cboeB.

TectupoBanue ¢ ucrnosibzoBanvem ConTest TPOXOUT 110 CJEAYIONIEN CXEME:

O Hanurure TecThl 1 KO MpoyKTa. IIpocieante 3a TeM, 4T00bI TECThI OBLIH CIIEIH-
QJIbHO CIIPOEKTUPOBAHBI JIJIs1 UMUTALIMN 00PaIleHnii 0T MHOIHX I10JIb30BaTe el Ipu
nepeMeHHO! HarpysKe, Kak YIIOMUHAJIOCh paHee.

O IlpoBenuTe MHCTPYMEHTOBKY KO/Ia TECTOB U TpoLyKTa mpu oMot ConTest.
O BemosHUTE TECTHI.

Ecin BBI OMHMTE, paHee c60M BBISABIISICS TIPUMEPHO OJIUH Pa3 3a JECSTh MUJITMOHOB
3amyckoB. [Tocse mrerpymentosku koa B ConTest cO0u cTam BBISBIISTHCS OMH Pa3
3a mpudyamo 3amycKoB. Takum 06pa3oM, cO0U B aIaNTHPOBAHHBIX KJIACCAX CTAJIH BbI-
SIBJISITHCST HAMHOTO OBICTpEE U HaJleKHEE.

3aK/iroueHme

B 21011 ry1aBe Mbl IPEANPUHAIN OYEHDb KpaTKoe IyTellecTBUE 10 OIPOMHOM, HeHa-
JIeKHOH TePPUTOPUI MHOTOTIOTOYHOTO ITporpaMMupoBanus. Hariie 3HakoMCTBO ¢ aTOM
TEMOI HeJTh3sI Ha3BaTh Jiaske MOBEPXHOCTHBIM. OCHOBHOE BHUMAaHUE Y/IE/ISIIIOCh METO-
JIaM TIOJIJIEPsKAHUST YUCTOTBI MHOTOTIOTOYHOTO KOJI, HO €CJIM BBl COOUPAETECH THCATDH
MHOTOIIOTOYHBIE CUCTEMBI, BaM IIPUIETCS €Ille MHOTOMY HayIUThCs. MbI peKOMEHIyeM
HavaTh ¢ 3aMmevaresbHoll kauru Jlyra JIu «Concurrent Programming in Java: Design
Principles and Patterns» [Lea99, p. 191].

B aToii rmase paccMaTpUBAJIMCH OITACHOCTH MHOTOIIOTOYHOTO O6HOBJIeHI/IH, a TaKKe Me-
TOZbI YKUCTOMN CUHXPOHU3AIlNN 1 6JIOKI/IPOBKI/I, KOTOPbIE MOT'YT UX ITPE/IOTBPATUTD. Mbr

Uhttp://www.haifa.ibm.com/projects/veri cation/contest/index.html
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06Cy TN, KaK TIOTOKH MOTYT MTOBBICUTE TIPOU3BOANTETBHOCT CHCTEM C MHTEHCUBHBIM
BBOJIOM/BBIBOJIOM, & TaKKe KOHKPETHBIE TPUEMbI TOBBIIEHNS TPOU3BOIUTEIbHOCTH.
Takske GbLTa paccMOTpeHa B3anMHast GIIOKMPOBKA 1 YUCTBIE CIIOCOOBI ee TIPEI0TBpaIiie-
nud. [Ipuoskenue 3aBepiraercst OnucaHueM CTPATeruil BBIABICHNS MHOTOITOTOUHBIX
po6IIEM TTOCPENCTBOM HHCTPYMEHTOBKY KOJIA.

NMonHblie npuMepbl KoAa

OaHoNOTOYHas peanm3aums apXMTeKTypbl
«KJINeHT/cepBep>

Jlnctuur A.3. Server.java
package com.objectmentor.clientserver.nonthreaded;

import java.io.IOException;
import java.net.ServerSocket;
import java.net.Socket;

import java.net.SocketException;

import common.MessageUtils;

pubTic class Server implements Runnable {
ServerSocket serverSocket;
volatile boolean keepProcessing = true;

public Server(int port, int millisecondsTimeout) throws IOException {
serverSocket = new ServerSocket(port);
serverSocket .setSoTimeout (millisecondsTimeout) ;

}

public void run() {
System.out.printf("Server Starting\n")

while (keepProcessing) {

try {
System.out.printf("accepting client\n");
Socket socket = serverSocket.accept():
System.out.printf("got client\n")
process(socket);

} catch (Exception e) {
handle(e);

}

npodoicenue
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private void handle(Exception e) {
if (!(e instanceof SocketException)) {
e.printStackTrace();
}

}

public void stopProcessing() {
keepProcessing = false;
closelgnoringException(serverSocket);

}

void process(Socket socket) {
if (socket == null)
return;

try {
System.out.printf("Server: getting message\n");
String message = MessageUtils.getMessage(socket);
System.out.printf("Server: got message: %s\n", message);
Thread.sleep(1000);
System.out.printf("Server: sending reply: %s\n", message);
MessageUtils.sendMessage(socket, "Processed: " + message);
System.out.printf("Server: sent\n");
closelgnoringException(socket);

} catch (Exception e) {
e.printStackTrace();

1

}

private void closelgnoringException(Socket socket) {
if (socket !=null)
try {
socket.close();
} catch (IOException ignore) {
1
1

private void closelgnoringException(ServerSocket serverSocket) {
if (serverSocket !'= null)
try {
serverSocket.close();
} catch (IOException ignore) {

}
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Jinctunr A.4. ClientTest.java
package com.objectmentor.clientserver.nonthreaded;

import java.io.IOException;
import java.net.ServerSocket;
import java.net.Socket;

import java.net.SocketException;

import common.MessageUtils;

public class Server implements Runnable {
ServerSocket serverSocket;
volatile boolean keepProcessing = true;

public Server(int port, int millisecondsTimeout) throws IOException {
serverSocket = new ServerSocket(port);
serverSocket.setSoTimeout (millisecondsTimeout);

}

public void run() {
System.out.printf("Server Starting\n")

while (keepProcessing) {

try {
System.out.printf("accepting client\n");
Socket socket = serverSocket.accept();
System.out.printf("got client\n")
process(socket);

} catch (Exception e) {
handle(e);

1

}

private void handle(Exception e) {
if (!(e instanceof SocketException)) {
e.printStackTrace();
1

}

public void stopProcessing() {
keepProcessing = false;
closelgnoringException(serverSocket);

}

void process(Socket socket) {
if (socket == null)
return;

npodoicenue
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Jinctuur A.4 (npogoskeHune)

}

try {
System.out.printf("Server: getting message\n");
String message = MessageUtils.getMessage(socket);
System.out.printf("Server: got message: %s\n", message);
Thread.sleep(1000);
System.out.printf("Server: sending reply: #s\n", message);
MessageUtils.sendMessage(socket, "Processed: " + message);
System.out.printf("Server: sent\n");
closelgnoringException(socket);

} catch (Exception e) {
e.printStackTrace();

1

private void closelgnoringException(Socket socket) {

}

if (socket != null)
try {
socket.close();
} catch (IOException ignore) {

}

private void closelgnoringException(ServerSocket serverSocket) {

}

if (serverSocket !'= null)
try {
serverSocket.close();
} catch (IOException ignore) {

}

JNnctuHr A.5. MessageUtils.java
package common;

import
import
import
import
import
import

public

Java.io.IOException;
Java.io.InputStream;
Java.io.0bjectInputStream;
Java.i0.0bjectOutputStream;
Java.io.OutputStream;
java.net.Socket:

class MessageUtils {

public static void sendMessage(Socket socket, String message)

throws IOException {
QutputStream stream = socket.getOutputStream();
ObjectOutputStream o0os = new ObjectOutputStream(stream);
00s.writeUTF (message) ;
0os. flush()
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public static String getMessage(Socket socket) throws IOException {
InputStream stream = socket.getInputStream();
ObjectInputStream ois = new ObjectInputStream(stream);
return ois.readUTF()

ApXuUTeKTypa «KJIMeHT/cepBep>
C UCNOJ1Ib30BaHMEM NMOTOKOB

ITepeBon cepBepa Ha MHOTOIIOTOUHYIO apPXUTEKTYPY CBOAUTCS K IPOCTOMY U3MEHEHUIO

(ysak1IIMM process (HOBbIE CTPOKH BBIICTEHBI SKUPHBIM ITPUQPTOM ):

void process(final Socket socket) {
if (socket == null)
return;

Runnable clientHandler = new Runnable() {
public void run() {

try {
System.out.printf("Server: getting message\n");
String message = MessageUtils.getMessage(socket);
System.out.printf("Server: got message: %s\n", message);
Thread.sleep(1000);
System.out.printf("Server: sending reply: %s\n", message);
MessageUtils.sendMessage(socket, "Processed: " + message);
System.out.printf("Server: sent\n");
closelgnoringException(socket);

} catch (Exception e) {
e.printStackTrace()

1

}s

Thread clientConnection = new Thread(clientHandler);
clientConnection.start();
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Jluctunr B.1. SerialDate.Java
1/*

2

o N OOl bW

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

*
*

EOE T T . T S S R R . . . S S S S

*

b e T S R

JCommon : OMOAKOTEKA KNaccos 00Wero HasHavyeHnda ang nnatdopmsi Java(tm)

(C) Copyright 2000-2005, by Object Refinery Limited and Contributors.
MHdopmaund o npoekte: http://www.jfree.org/jcommon/index.html

bubnuoTeKka pacnpocTpaHaeTcd OecnnaTHO; Bbl MOKETe CBOOOAHO PAaCMpPOCTPAHATH
W/ UM M3MEeHATL ee Ha ycnosuax nuueHaun Lesser General Public License

B dopmynuposke Free Software Foundation; nubo Bepcuu 2.1 nuueHaun, nm6o
(Ha Bawe ycmoTpeHue) noOOA Nocnenywuwen Bepcun.

bubnnoTeka pacnpocTpaHAaeTCa B Hajexae, 4TOo oHa OypneT nosnesHa, HO

BE3 KAKMX-NMB0 TAPAHTWIA, pawe 6e3 noapasymesaeMoii rapantun MPUFOJHOCTY
ans KOHKPETHOW LEMM. 3a noapoBHocTamM obpawaiitecs k GNU Lesser General
Public License.

Bbl OMKHbI nonyyunTh Konwmio nueHsnn GNU Lesser General Public License

C 9TOW OMONMOTEKON; ecnn 3Toro He npousowno, obpatutech B Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
USA.

[Java 4BnseTca 3aperucTpupoBaHHOW TOPTOBOW MapKoh Sun Microsystems, Inc.
B CoennnenHbix lITaTax n apyrux cTpanax].

(C) Copyright 2001-2005, by Object Refinery Limited.

AsTop: [asup [unbept (ana Object Refinery Limited);
Y4aCTHUKK -

$Id: SerialDate.java,v 1.7 2005/11/03 09:25:17 mungady Exp $
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
6l
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

X X X

b I B S TR e e R RS N R T . R S

*
~

pac

M3meHenus (HaumHaa ¢ 11 okT46pa 2001)
11.10.2001 : PeopraHn3auus Kjacca ¥ ero nepeMeueHne B HOBbIN NakeT
com. jrefinery.date (DG):
05.12.2001 : [Jlobasnenue metona getDescription(), uCKN4eHne Knacca
NotableDate (DG);:
12.12.2001 : Mocne ynanexus knacca NotableDate IBD TpebyeT Hanuyus
metofa setDescription() (DG): wcnpasneHs OwnGKn
B (GyHKUMAx getPreviousDayOflWeek (), getFollowingDayOfWeek()
n getNearestDayOfWeek () (DG):
05.12.2001 : Wcnpasnexne ownbku B Knacce SpreadsheetDate (DG);
29.05.2002 : [epemeweHne KOHCTAHT MeCALEB B OTAENbHbIA MHTepheic
(MonthConstants) (DG);
27.08.2002 : Ucnpasnenne ownbkn B addMonths(), cnacubo N???Tevka Petr (DG);
03.10.2002 : WcnpasneHne ownbok no MHhopmaumu Checkstyle (DG);
13.03.2003 : Peanusauma Serializable (DG);
29.05.2003 : WcnpaBnexue ownbkn B metome addMonths (DG);
04.09.2003 : Peanusauus Comparable. 06Hosnenne Javadoc ang isInRange (DG);
05.01.2005 : WcnpaeneHue ounbkn B Metone addYears() (1096282) (DG);

kage org.jfree.date;

import java.io.Serializable;

import java.text.DateFormatSymbols;
import java.text.SimpleDateFormat;
import java.util.Calendar;

import java.util.GregorianCalendar;

/**

b I R S S R . R S S S

*/

AGCTPaKTHbIA Knacc, onpepensiownii TpeboBaHns N7 MAHANYNAUNA C naTamu
0e3 NPUBA3KM K KOHKPETHOW peann3auuu.

<p>

TpebogaHne 1 : cosnageHne C npefcTasfeHneM fat B Gopmate Excel;
TpeboBaHne 2 : KNacc [0MKEH ObiTb HEM3MEHHbIM;

<p>

[loyemy He ncnonb3oeaTb java.util.Date? byaem ucnonb3oBaTh, rfe 3TO MMEET CMbICI.

Knacc java.util.Date GbiBMAET *CANWKOM* TOYHbIM - OH NMPEACTABIAET MOMEHT
BpeMeHn ¢ ToYyHOCTblo Ao 1/100 cekyHasl (Npu 3TOM Cama [aTa 3aBUCUT OT YacOBOro
noaca). MHorna ObiBAET HYKHO NPOCTO MPEACTABUTH KOHKDPETHbI eHb (CKakeM,

21 aHsapsd 2015), He 3a00T4Cb O BPEMEHM CYTOK, YacOBOM MOACE W T.0.

/IMeHHO ONd TaKkWx cuTyauui onpepensetcs knacc SerialDate.

<p>

Bbl MoweTe Bbi3BaTbL getInstance() ana nosny4yeHus KOHKPETHOro cyOknacca
SerialDate, He 0ecnokosChb O peanuaaunu.

@author David Gilbert

npodoicenue
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JNuctuur B.1 (npogonxeHune)
86 public abstract class SerialDate implements Comparable,

87

88

89

90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

Serializable,
MonthConstants {

/** [Ina cepuanusaumn. */
private static final Tong serialVersionUID = -293716040467423637L;

/** CumBonuyeckne ob03Ha4eHus QopmaTta Aatel. */
public static final DateFormatSymbols
DATE_FORMAT SYMBOLS = new SimpleDateFormat().getDateFormatSymbols()

/** TlopsaKkosblit HoMep Ans 1 auBapa 1900. */
public static final int SERIAL_LOWER BOUND = 2;

/** TopanKoebii HoMep Ana 31 nekabpa 9999. */
public static final int SERIAL_UPPER BOUND = 2958465;

/** HaumeHbllee 3HayeHWe ropa, noanepxknsaemoe GopMaToM AaThl. */
public static final int MINIMUM YEAR SUPPORTED = 1900;

/** Haubonbliee 3HavyeHue rofia, NOAAEPKMBAEMOe (GoOpMATOM faThl. */
public static final int MAXIMUM YEAR SUPPORTED = 9999;

/** KoHCTaHTa Ana noHepenbHuKka, aKkeBuBaneHt java.util.Calendar .MONDAY. */
public static final int MONDAY = Calendar.MONDAY;

/**

* KoHCTaHTa [ns BTOpHWKA, 3KBMBaneHT java.util.Calendar.TUESDAY.
*/

public static final int TUESDAY = Calendar.TUESDAY;

/**

* KoHCTaHTa Ans Cpefbl, 9KBMBANEHT

* java.util.Calendar.WEDNESDAY .

*/

public static final int WEDNESDAY = Calendar.WEDNESDAY;

/**

* KoHCcTaHTa ansd yersepra, aKkBueaneHT java.util.Calendar.THURSDAY.
*/

pubTlic static final int THURSDAY = Calendar.THURSDAY;

/** KOHCTaHTa ANa NATHWUG, 9KBMBaNeHT java.util.Calendar.FRIDAY. */
public static final int FRIDAY = Calendar.FRIDAY;

/**

* KoHcTaHTa Ana cy66otsl, akBuBaneHT java.util.Calendar.SATURDAY.
*/

public static final int SATURDAY = Calendar.SATURDAY;
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136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

/** KOHCTaHTa ANA BOCKPeCeHbd, 3KBMBaANeHT java.util.Calendar.SUNDAY. */
public static final int SUNDAY = Calendar.SUNDAY;

/** KonuyecTBO [iHe B MeCAUax HEBUCOKOCHOro ropa. */
static final int[] LAST DAY OF MONTH =
{0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};

/** KonuyecTBO fHE OT Hadyana roja A0 KOHLA Mecala B HEBWCOKOCHOM roje. */
static final int[] AGGREGATE_DAYS TO END OF MONTH =
{0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365};

/** Konu4ecTBO fIHei N0 KOHUA npefbiaywero mecsua. */
static final int[] AGGREGATE_DAYS TO END OF PRECEDING MONTH =
{0, 0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365};

/** Konn4yecTBO [JHEN OT Hayana rofa N0 KOHUA Mecsua B BUCOKOCHOM rofge. */
static final int[] LEAP_YEAR AGGREGATE DAYS TO END OF MONTH =
{0, 31, 60, 91, 121, 152, 182, 213, 244, 274, 305, 335, 366};

/**
* KonuyecTsO AHEW N0 KOHUA Npefbliywero Mecsua B BUCOKOCHOM rofe.
*/
static final int[]
LEAP_YEAR AGGREGATE DAYS TO END_OF PRECEDING MONTH =
{0, 0, 31, 60, 91, 121, 152, 182, 213, 244, 274, 305, 335, 366};

/** KoHCTaHTa Ang 0003HAYeHWq MepBOii Hepenu mecsua. */
public static final int FIRST WEEK IN MONTH = 1;

/** KoHCTaHTa And 0003HA4YeHWq BTOPOW Hepenu mecsua. */
public static final int SECOND WEEK IN MONTH = 2;

/** KoHCTaHTa Ang 0003HA4YeHWq TpeTbel Hepenn mecsua. */
public static final int THIRD_WEEK IN MONTH = 3;

/** KoHCTaHTa and 0003HA4eHUs YeTBepTOol Hepenu mecaua. */
public static final int FOURTH_WEEK IN MONTH = 4;

/** KoHCTaHTa Ana 0003HauyeHus nocnenHen Hepenn mecsua. */
public static final int LAST _WEEK_IN MONTH = 0;

/** KoHCTaHTa Ana 0003Ha4yeHus Tuna AnanasoHa. */
public static final int INCLUDE_NONE = 0;

/** KoHCTaHTa Ana 0003Ha4yeHus Tuna AnanasoHa. */
public static final int INCLUDE FIRST = 1;

/** KoHcTaHTa Ana 00603Ha4yeHus Tuna AnanasoHa. */
public static final int INCLUDE SECOND = 2;

/** KoHCTaHTa g 0003Ha4YeHns Tuna guanasoHa. */
npodoicenue
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187 public static final int INCLUDE BOTH = 3;

188

189 /**

190 * Useful constant for specifying a day of the week relative to a fixed
191 * date.

192 */

193 public static final int PRECEDING = -1;:

194

195 /**

196 * KOHCTaHTa Ana onpefenexHns AHA Hefenu OTHOCUTESbHO

197 * (UKCUPOBAHHOM [aThl.

198 */

199 public static final int NEAREST = 0:

200

201 /**

202 * KOHCTaHTa [Nna onpefenenns AHA Hefenu OTHOCUTENbHO

203 * (UKCUPOBAHHOM [aThl.

204 */

205 public static final int FOLLOWING = 1;

206

207 /** 0nucanne patel. */

208 private String description;

209

210 /**

211 * KOHCTDPYKTOP N0 YMOMYaHNIO.

212 */

213 protected SerialDate() {

214 }

215

216 /**

217 * BosgpawaeT <code>true</code>, ecnam uefnoe 4ucno code CoOTBETCTBYeET
218 * NeNCTBUTENbHOMY [IHO Hepenu, unu <code>false</code> B NPOTMBHOM Chlyvae.
219 *

220 * @param code Kof, NpPOBEPAEMbIA HA AOMYCTUMOCTb.

221 *

222 * @return <code>true</code>, ecnu uenoe yucno code COOTBETCTBYET
223 *  [NeNCTBUTENbHOMY [AHIO Hepenn, <code>false</code> B NMpPOTWMBHOM CRy4ae.
224 */

225 public static boolean isValidWeekdayCode(final int code) {
226

227 switch(code) {

228 case SUNDAY:

229 case MONDAY:

230 case TUESDAY:
231 case WEDNESDAY:
232 case THURSDAY:
233 case FRIDAY:

234 case SATURDAY:
235 return true;

236 default:
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237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286

}

/~k~k
*

* ok ok ok *

*/
pub

/**
*
*
*
*
*
*
*

*/
pub

return false;

[peobpasyeT nepefaHHyld CTPOKY B [€Hb Hefenu.
@param S CTpOKa, MPEACTaBAANWAA AEHb HEefenu.

@return <code>-1</code>, ecnu CTpOKa He NpeobpasyeTcd, NeHb Henenu
B NPOTUBHOM Clyyae.

Tic static int stringToWeekdayCode(String s) {

final String[] shortWeekdayNames
= DATE_FORMAT SYMBOLS.getShortWeekdays();
final String[] weekDayNames = DATE FORMAT SYMBOLS.getWeekdays();

int result = -1;
s = s.trim();
for (int i = 0; 1 < weekDayNames.length; i++) {
if (s.equals(shortWeekdayNames[i1)) {
result = 1i;
break:;

if (s.equals(weekDayNames[i1)) {
result = 1;
break ;
}
1

return result;

BosBpallaeT CTPOKY, NPEACTaBAA0WY0 3afaHHbIA EeHb Hefenu.
<p>

HeoOxopumo nouckate Oosiee 3neraHTHoe peleHue.

@param weekday neHb Hefenw.

@return CcTpoKa, NpefCTaBNAlWAA 3a[aHHLIA NeHb HENenu.

1ic static String weekdayCodeToString(final int weekday) {

final String[] weekdays = DATE_FORMAT_SYMBOLS.getWeekdays():
return weekdays[weekday];

npodoicenue
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287

288 /**

289 * BosgpawaeT MAaCCWB Ha3BaHUi MeCcsues.

290 *

291 * @return Maccus Ha3BaHWA MecALes.

292 */

293 public static String[] getMonths() {

294

295 return getMonths(false);

296

297 }

298

299 /**

300 * BosBpalaeT MaCCUB Ha3BaHMA MECALEB.

301 *

302 * @param shortened onar, ykasbiBalwnii Ha HEOOXOAMMOCTbL BO3BPATa
303 * COKPpAUEHHbIX HA3BAHWII MECHLIEB.
304 *

305 * @return Maccue Ha3BaHWii Mecales.

306 */

307 public static String[] getMonths(final boolean shortened) {
308

309 if (shortened) {

310 return DATE_FORMAT SYMBOLS.getShortMonths();

311

312 else {

313 return DATE_FORMAT SYMBOLS.getMonths();

314 }

315

316 }

317

318 /**

319 * BosgpawaeT true, ecnn uenoe 4ucno code COOTBETCTBYET NEACTBUTENbHOMY Mecsly.
320 *

321 * @param code Kofn, nposepaemblii Ha AENCTBUTENbHOCTb.
322 *

323 * @return <code>true</code>, ecnu Lenoe 4yucno code COOTBETCTBYET
324 * NEACTBUTENLHOMY MECALY .

325 */

326 public static boolean isValidMonthCode(final int code) {
327

328 switch(code) {

329 case JANUARY:

330 case FEBRUARY:

331 case MARCH:

332 case APRIL:

333 case MAY:

334 case JUNE:

335 case JULY:

336 case AUGUST:
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337 case SEPTEMBER:

338 case OCTOBER:

339 case NOVEMBER:

340 case DECEMBER:

341 return true;

342 default:

343 return false;

344 }

345

346 }

347

348 /**

349 * BosgpawaeT KBapTan And 3adaHHOr0 Mecsua.

350 *

351 * @param code Kkom mecaua (1-12).

352 *

353 * @return KBapTtan, K KOTOPOMY OTHOCUTCH Mecsl.

354 * @throws java.lang.IllegalArgumentException

355 */

356 public static int monthCodeToQuarter(final int code) {
357

358 switch(code) {

359 case JANUARY:

360 case FEBRUARY:

361 case MARCH: return 1;

362 case APRIL:

363 case MAY:

364 case JUNE: return 2;

365 case JULY:

366 case AUGUST:

367 case SEPTEMBER: return 3;

368 case OCTOBER:

369 case NOVEMBER:

370 case DECEMBER: return 4:

371 default: throw new ITTegalArgumentException(
372 "SerialDate.monthCodeToQuarter: invalid month code.");
373 }

374

375 }

376

377 /**

378 * BosBpawaeT CTPOKY, NPeACTaBsouyl0 3afaHHbli Mecsl .
379 * <p>

380 * CTpoKa BO3BpallaeTCca B (OpME AJMHHOTO Ha3BaHUA Mecsaua
381 * 113 JIOKASbHOTO KOHTEKCTa N0 YyMOAYaHuo.

382 *

383 * @param month mecay.

384 *

385 * @return CTpoKa, npeacTaBnspuWas 3afaHHblii Mecsl.
386 */

npodoicenue
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387 public static String monthCodeToString(final int month) {
388

389 return monthCodeToString(month, false);
390
391 }
392
393 /**
394 * BosBpawaeT CTPOKY, NpPeACTaBAsoUYl0 3afaHHbIi Mecsl .
395 * <p>
396 * CTpoKa BO3BpallaeTcsd B (OpME AJMHHOTO WAKM KOPOTKOTO Ha3BaHWA Mecsua
397 * 113 JIOKASbHOTO KOHTEKCTa N0 YyMOAYaHMo.
398 *
399 * @param month mecay.
400 * @param shortened ecnn <code>true</code> B03BpallaeT COKpalleHHOe
401 * Ha3BaHue Mecsua.
402 *
403 * @return cTpoKa, NpeACTaBnsoWas 3afaHHbLIA Mecau.
404 * @throws Jjava.lang.IllegalArgumentException
405 */
406 public static String monthCodeToString(final int month,
407 final boolean shortened) {
408
409 // TlpoBepKa apryMeHToB. . .
410 if (!isValidMonthCode(month)) {
411 throw new ITlegalArgumentException(
412 "SerialDate.monthCodeToString: month outside valid range."):
413 }
414
415 final String[] months;
416
417 if (shortened) {
418 months = DATE_FORMAT SYMBOLS.getShortMonths();
419 }
420 else {
421 months = DATE_FORMAT SYMBOLS.getMonths();
422 }
423
424 return monthsfmonth - 17;
425
426 }
427
428 /**
429 * [IpeobpadyeT CTPOKY B KON Mecsua.
430 * <p>
431 * MeTop BO3Bpawaet ofHy 13 KoHCTaHT JANUARY, FEBRUARY, ...,
432 * DECEMBER, COOTBETCTBYIOWYI 3aJaHHON CTpOKe. ECiu CTpOKa He pacno3HaercH,
433 * meton BO3Bpawaet -1.
434 *
435 * @param S CTpoKa Ana 00pabOoTKK.
*

436
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437 * @return <code>-1</code>, ecnu CTpoOKa He pa3bupaeTcd, Mecal rona
438 * B MPOTWUBHOM Clyyae.

439 */

440 public static int stringToMonthCode(String s) {

441

442 final String[] shortMonthNames = DATE_FORMAT SYMBOLS.getShortMonths();
443 final String[] monthNames = DATE_FORMAT SYMBOLS.getMonths();
444

445 int result = -1;

446 s = s.trim();

447

448 // CHa4ana neiTaeMca pa3obpaTh CTPOKY KaKk uenoe yucno (1-12)..
449 try {

450 result = Integer.parselnt(s):

451

452 catch (NumberFormatException e) {

453 // Topasnexne

454 }

455

456 // Tenepb WWeMm NO Ha3BaHMAM MeCHUEB. . .

457 if ((result < 1) || (result > 12)) {

458 for (int i = 0; i < monthNames.length; i++) {

459 if (s.equals(shortMonthNames[i]1)) {

460 result =1 + 1;

461 break;

462 }

463 if (s.equals(monthNames[i])) {

464 result =1 + 1;

465 break;

466 }

467 }

468 }

469

470 return result;

471

472 }

473

474 [*%

475 * BosBpawaeT true, ecnu uenoe yucno code npeacTaBAseT AEHCTBUTENbHYI
476 * Hepgeno mecqaua, win false B NpOTUBHOM Clyyae.

477 *

478 * @param code Ko, NpoBepAeMbli Ha AENCTBUTENbHOCTb.

479 * @return <code>true</code>, ecnu uenoe yucno code npeacrasnaert
480 * [NEeACTBUTENbHYI HEJen Mecaua.

481 */

482 public static boolean isValidWeekInMonthCode(final int code) {
483

484 switch(code) {

485 case FIRST WEEK_IN MONTH:
486 case SECOND_WEEK_IN_MONTH:
487 case THIRD _WEEK IN MONTH:

npodoicenue
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488 case FOURTH_WEEK_IN MONTH:

489 case LAST WEEK _IN MONTH: return true;

490 default: return false:

491 }

492

493 }

494

495 /**

496 * Onpepenaet, ABN4eTCA NN 3a[AHHBIA TOA BUCOKOCHDIM.
497 *

498 * @param yyyy ron (B muanasoHe oT 1900 po 9999).
499 *

500 * @return <code>true</code>, ecnn 3afaHHbIi KO ABNIAETCH BUCOKOCHbIM.
501 */

502 public static boolean isLeapYear(final int yyyy) {
503

504 if (Qyyyy % 4) 1=10) {

505 return false;

506 }

507 else if ((yyyy % 400) == 0) {

508 return true;

509 }

510 else if ((yyyy % 100) == 0) {

511 return false;

512 }

513 else {

514 return true;

515 }

516

517 }

518

519 [**

520 * BosBpawaeT KOJMYECTBO BUCOKOCHbIX rogos oT 1900 o 3apgaHHOro ropa
521 * BRIOYATENBHO .

522 * <p>

523 * Yytute, 4to 1900 rog BUCOKOCHLIM He sBRseTCH.
524 *

525 * @param yyyy ron (8B mmnanasoHe oT 1900 po 9999).
526 *

527 * @return KOAM4ecTBO BUCOKOCHbIX rogos oT 1900 O 3ajaHHOro rofa.
528 */

529 public static int leapYearCount(final int yyyy) {
530

531 final int Teapd = (yyyy - 1896) / 4;

532 final int Teapl00 = (yyyy - 1800) / 100;
533 final int Teap400 = (yyyy - 1600) / 400;
534 return leap4 - leapl00 + Teap400;

535

536 }

537



org.jfree.date.SerialDate 401

538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587

/**
*
*
*
*
*
*
*

*/

Bosspawaer HoMep MOCNEefHero [H4 Mecsua C y4yeToM
BWUCOKOCHbIX TOAOB.

@param month wmecsu.
@param yyyy rop (B guanasoHe ot 1900 no 9999).

@return HoMep NoCNegHero AHA Mecaua.

public static int TastDayOfMonth(final int month, final int yyyy) {

}

/**
*
*
*
*
*
*
*

*/

final int result = LAST DAY _OF MONTH[month];
if (month != FEBRUARY) {
return result;

else if (isLeapYear(yyyy)) {
return result + 1;

}
else {

return result;
}

Co3faeT HOBYW [aTy, npubaBNAa 3afaHHOE KOMNYECTBO [HEW
K 0a30BOi paTe.

@param days KOAMYECTBO MpuOaBnaemMbix AHell (MOKET ObiTb OTPULATESNbHbIM)

@param base ©6a3oBaf jnaTa.

@return HoBasa nata.

public static SerialDate addDays(final int days, final SerialDate base) {

final int serialDayNumber = base.toSerial() + days:
return SerialDate.createlnstance(serialDayNumber);

Co3paeT HoBYyl faty, npubaBnfs 3afaHHOe KOMNYeCTBO Mecsles
K 0a30BOW pate.
<p>

Ecnu 6asosaq faTa OnM3KA K KOHUY Mecsua, pesynbTaT MOKeT Cnerka

cmematbcs: 31 mag + 1 mecsy = 30 moHs

@param months Konu4yecTBO NpUOABAAEMbIX MeCALEB (MOKET ObiTb OTPULATENbHbIM) .

@param base 0as3oBad fnaTa.
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588 * @return HoBas faTa.

589 */

590 public static SerialDate addMonths(final int months,

591 final SerialDate base) {

592

593 final int yy = (12 * base.getYYYY() + base.getMonth() + months - 1)
594 / 12;

595 final int mm = (12 * base.getYYYY() + base.getMonth() + months - 1)
596 %12 + 1;

597 final int dd = Math.min(

598 base.getDayOfMonth(), SerialDate.lastDayOfMonth(mm, yy)

599 )

600 return SerialDate.createlnstance(dd, mm, yy):

601

602 }

603

604 /*%

605 * Co3naer HOBYW naTy, NpubaBnss 3aflaHHOE KONMWYEeCTBO feT

606 * K 0a3oBON pate.

607 *

608 * @param years KOAM4eCTBO npuOaBnsembix net (MOKeT GbiTb OTPULATENbHbIM)
609 * @param base 0asosad fata.

610 *

611 * @return HoBas nata.

612 */

613 public static SerialDate addYears(final int years, final SerialDate base) {
614

615 final int baseY = base.getYYYY():

616 final int baseM = base.getMonth()

617 final int baseD = base.getDayOfMonth();

618

619 final int targetY = baseY + years:

620 final int targetD = Math.min(

621 paseD, SerialDate.lastDayOfMonth(baseM, targetY)

622 )

623

624 return SerialDate.createlnstance(targetD, baseM, targetY):
625

626 }

627

628 /**

629 * BosBpawaeT NOCNENHI0n AaTy, NPUXOAAUYNCA HA 3a[aHHbI eHb Henemu,
630 * MIPEAWECTBYOWYID 6a3osoit gate.

631 *

632 * @param targetWeekday Kop nHA Hemenw.

633 * @param base 0asosad nata.

634 *

635 * @return nocnefHas farta, NPUXOAAWAACA HA 3aAAHHLIA [EHb Hepenu,
636 * MPEAWECTBYHWAS 6a3oBoit pate.

637 */
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638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688

public static SerialDate getPreviousDayOfWeek(final int targetWeekday,

}

/**

*
*
*
*
*
*

*
*

*/

final SerialDate base) {

// TIpOBEPNTHL ApPTyMEHTHI. . .
if (!SerialDate.isValidWeekdayCode(targethWeekday)) {
throw new I1legalArgumentException(
"Invalid day-of-the-week code."
)
}

// OnpenenuTb party. ..
final int adjust;
final int baseDOW = base.getDayOfWeek ()
if (baseDOW > targetleekday) {
adjust = Math.min(0, targetWeekday - baseDOW);

1
else {

adjust = -7 + Math.max(0, targetWeekday - baseDOW);
}

return SerialDate.addDays(adjust, base);

Bo3BpawaeT Camylo paHH0 ATy, NPUXOAAWYICH HA 3aNaHHbIA [AEHb Hepen
MOCJIE 6a30BOV NaThI.

@param targetWeekday Kkom aHA Hepenu.
@param base ©6a3oBaf jnaTa.

@return camass paHHss faTa, NPUXOAAUWAACA Ha 3afaHHb AeHb Hepenu
MOC/IE 6a30BOI faThl.

public static SerialDate getFollowingDayOfWeek(final int targetWeekday,

final SerialDate base) {

// TIDOBEPUTL aApPTyMEHTSI. . .
if (!SerialDate.isValidwWeekdayCode(targetiWeekday)) {
throw new I1legalArgumentException(
"Invalid day-of-the-week code."
);
}

// OnpenenuTb paty. ..
final int adjust;
final int baseDOW = base.getDayOfWeek()
if (baseDOW > targetWeekday) {
adjust = 7 + Math.min(0, targetWeekday - baseDOW):
1

else {
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689 adjust = Math.max(0. targetWeekday - baseDOW);
690 }

691

692 return SerialDate.addDays(adjust, base);

693 }

694

695 /%%

696 * BosBpawaeTt [aTy, NPUXONAWYICH HA 3aNaHHbIi NEHb Hefenu,
697 * CAMYI) BJIM3KYID k ©as3osoil paTe.

698 *

699 * @param targetDOW Kom oHA Hepenu.

700 * @param base 0asosad nata.

701 *

702 * @return pata, nNpuxogAwaaca Ha 3afaHHLIA [eHb Hepenu,
703 * CAMAS BJIN3KAA K GasoBoii paTe.

704 */

705 public static SerialDate getNearestDayOfWeek(final int targetDOW,
706 final SerialDate base) {
707

708 // TIpOBEPNTbL APTyMEHTHI. . .

709 if (!SerialDate.isValidWeekdayCode(targetDOW)) {
710 throw new ITlegalArgumentException(

711 "Invalid day-of-the-week code."

712 )

713 }

714

715 // OnpepennTb party. ..

716 final int baseDOW = base.getDayOfWeek():

717 int adjust = -Math.abs(targetDOW - baseDOW);

718 if (adjust >= 4) {

719 adjust = 7 - adjust:

720 }

721 if (adjust <= -4) {

722 adjust = 7 + adjust;

723 }

724 return SerialDate.addDays(adjust, base);

725

726 }

727

728 /**

729 * [lepemewaeT faty K MNOCNENHEMY [HIO Mecsua.

730 *

731 * @param base 6a3oBas fnata.

732 *

733 * @return HoBas faTa.

734 */

735 public SerialDate getEndOfCurrentMonth(final SerialDate base) {
736 final int last = SerialDate.lastDayOfMonth(

737 base.getMonth(), base.getYYYY()

738 )
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739 return SerialDate.createlnstance(last, base.getMonth(), base.getYYYY())
740 }

741

742 /**

743 * BosBpalaeT CTPOKY, COOTBETCTBYWUY KONy Hefenn B mecsue.
744 * <p>

745 * HeobXoauMo MoMCKaTb Oonee aNeraHTHoe pelieHune.

746 *

747 * @param count UENOYUCNEHHbI KO Hepenu B Mecaue.

748 *

749 * @return CTpoka, COOTBETCTBYWWAs KOAYy Henenu B mecsdue.
750 */

751 public static String weekInMonthToString(final int count) {
752

753 switch (count) {

754 case SerialDate.FIRST WEEK IN MONTH : return "First";

755 case SerialDate.SECOND_WEEK IN MONTH : return "Second";
756 case SerialDate.THIRD WEEK IN MONTH : return "Third";

757 case SerialDate.FOURTH WEEK IN MONTH : return "Fourth";
758 case SerialDate.LAST WEEK IN MONTH : return "Last";

759 default :

760 return "SerialDate.weekInMonthToString(): invalid code.":
761 }

762

763 }

764

765 /**

766 * BosBpawaeT CTPOKY, NpeacTaBasoulyio nepefaHHoe 3Hayerue relative.
767 * <p>

768 * HeobxoauMo MoucKaTb Oonee 3NeraHTHoe pelieHue.

769 *

770 * @param relative KOHCTaHTa, NpefcTasiApwas 3Hayenue relative’.
771 *

772 * @return CTpoka, npeacTaBnAwmas nepefaHHoe 3Havenue ‘relative’.
773 */

774 public static String relativeToString(final int relative) {
775

776 switch (relative) {

777 case SerialDate.PRECEDING : return "Preceding";
778 case SerialDate.NEAREST : return "Nearest";

779 case SerialDate.FOLLOWING : return "Following":
780 default : return "ERROR : Relative To String";
781 }

782

783 }

784

785 /**

786 * MeTon-(GabpuKka, BO3BpaWAlWWA 3K3EMNNAD KOHKPETHOro CyOknacca
787 * {@Tink SerialDate}.

788 *

npodoicenue
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789 * @param day peHs (1-31)

790 * @param month wmecsay (1-12).

791 * @param yyyy rog (B guanasoHe ot 1900 po 9999).

792 *

793 * @return 3ksemnnsp {@link SerialDate}.

794 */

795 public static SerialDate createlnstance(final int day, final int month,
796 final int yyyy) {

797 return new SpreadsheetDate(day, month, yyyy):

798 }

799

800 /**

801 * Meton-habpuKka, BO3BPAWAUMA 3KIEMNAP KOHKPETHOro CyOknacca
802 * {@1ink SerialDate}.

803 *

804 * @param serial nopdaxosslii Homep aH4 (1 auBapsa 1900 = 2).

805 *

806 * @return sk3emnndp SerialDate.

807 */

808 pubTlic static SerialDate createlnstance(final int serial) {

809 return new SpreadsheetDate(serial);

810 }

811

812 /**

813 * MeTon-(habpuka, BO3Bpawanwuii 3k3emnnap cybknacca SerialDate.
814 *

815 * @param date 00beKkT paTbl Java.

816 *

817 * @return sk3emnngp SerialDate.

818 */

819 public static SerialDate createlInstance(final java.util.Date date) {
820

821 final GregorianCalendar calendar = new GregorianCalendar()
822 calendar.setTime(date);

823 return new SpreadsheetDate(calendar.get(Calendar.DATE),

824 calendar.get(Calendar .MONTH) + 1,
825 calendar.get(Calendar.YEAR));

826

827 }

828

829 /**

830 * BosBpawaeT NopsaKoBbIA HOMeD Ang aaTel, rae 1 January 1900 = 2 (470 noytw
831 * COOTBETCTBYET CUCTeMe Hymepauuu, ucnonbdyemoir B Microsoft Excel for
832 * Windows n Lotus 1-2-3).

833 *

834 * @return NopAaKOBLIA HOMED AATHI.

835 */

836 public abstract int toSerial()

837

838 /**
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839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888

* BosspawaeTt java.util.Date. fockonsky Jjava.util.Date npesocxomut SerialDate
* N0 TOYHOCTW, HEOOXOAMMO ONpefennTb CxeMy BbiOOpa BPEMEHU CYTOK .
*
*

@return Tekyunit 06vekT B Buje <code>java.util.Date</code>.
*/
public abstract java.util.Date toDate();

/**

* BozspauaeT onucaHue faThl.
*

* @return onucaHue paThl.
*/
pubTlic String getDescription() {
return this.description;
}

/*k*k

* 3ajaeT onucaHue fathl.
*

* @param description HOBOe OnMCaHwWe [aThl.

*/

public void setDescription(final String description) {
this.description = description;

}

/**

* [Ipeobpa3yeT [aTy B CTPOKY.
*

* @return CTPOKOBOE NpPEeACTABJIEHUE [aThl.
*/
public String toString() {
return getDayOfMonth() + "-" + SerialDate.monthCodeToString(getMonth())
+ "+ getYYYY()

}

/**

* Bosspawaet rog (8 peActsutesnbHoM ananaszode ot 1900 po 9999).
*

* @return rog.
*/
pubTlic abstract int getYYYY();

/**

* Bosspawaer mecau (sHBapb = 1, despanb = 2, MapT = 3).
*

* @return mecay.
*/
public abstract int getMonth()

/~k~k
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889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938

* Bosppawaet feHb Mecsaua.

*

* @return peHb Mecsua.

*/

public abstract int getDayOfMonth();

/**

* Bosspawaet [eHb Hepenn.

*

* @return peHb Hepenu.

*/

public abstract int getDayOflWeek()

* BosgpauwaeTr pa3HoCTb (B AHAX) MexNy TeKyueil W 3anaHHOM

* 'Ipyroi' naToin.

* <pP>

* PesynbTaT NONOKMTENbHLIA, ecnu Tekywas fnaTta cnefyet noche 'apyron’,
* UK OTpUUATENIEH, eCAW TeKylWaa fata npefwectsyeTr 'Apyrom'.

*

*

@param other pata Ana CpasHeHus.

* @return pasHOCTb MexAy TeKyueid u Apyron AaTom.
*/
pubTic abstract int compare(SerialDate other);

/**
* Bosspawaet true, ecnam Texkywnii 06vekT SerialDate npencrasnqaer Ty we naty,

* 4TO M 3afaHHbli 0bbeKkT SerialDate.
*

* @param other pata and CpaBHeHMUs .
*

* @return <code>true</code>, ecnu Tekyumii obvekT SerialDate npeacrtasnset
* Ty ¥e faTy, 4To 1 3afaHHbil obvekT SerialDate.

*/

public abstract boolean isOn(SerialDate other);

/**

* Bosspawaet true, ecnanm Tekywnii 06bekT SerialDate npenctasnaer Gonee paHHO0

* QaTy no CpaBHEeHui0 C 3afaHHbiMm obbexkToM SerialDate.
*

* @param other pata ang CpaBHeHus.
*

* @return <code>true</code>, ecnu Tekyumit 06vekT SerialDate npenctasnset
* foflee paHHIO AaTy NO CpaBHEHWI C 3afaHHbM 0ObekTOM SerialDate.
*/

public abstract boolean isBefore(SerialDate other);

/**

* BosspawaeT true, ecnu Tekyunii o6vekT SerialDate npenctasnser Ty we
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939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
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964
965
966
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968
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970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
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988

* naTy, 4TO W 3ajaHHblii 00bekT SerialDate.
*
* @param other paTta gnd cpasHeHus.
*
*
*

@return <code>true<code>, ecnu Tekyumit 06veKkT SerialDate npencrtasnset
Ty ®e [aTy, 4YTO 1 3ajaHHbii 06bekT SerialDate.

pubTlic abstract boolean isOnOrBefore(SerialDate other);

/*k‘k

Bosspawaet true, ecnn Tekyuwuii o0veKkT SerialDate npeactasnger Ty ke
[aTy, YTO W 3apaHHbli 00bekT SerialDate.

*
*
*
* @param other paTa AnNa cpaBHeHUs.
*
*
*

@return <code>true</code>, ecnn Tekywuit 00veKkT SerialDate npeactasnset
Ty ¥e f[aTy, 4TO 1 3afaHHbil 0bvekT SerialDate.
*/
public abstract boolean isAfter(SerialDate other);

/**

* Bosgpawaet true, ecnn Tekyuuii 06bekT SerialDate npeacrasnaer Ty e

* gaTy, 4TO M 3afaHHbii 00bekT SerialDate.

*

* @param other pata ans cpasHeHus.

*

* @return <code>true</code>, ecnu Tekyunit obvekT SerialDate npenctasnser
* Ty ¥e f[aTy, 4TO 1 3afaHHbil 0bbekT SerialDate.

*/

public abstract boolean isOnOrAfter(SerialDate other);

/**

* Bosspawaer <code>true</code>, ecnu Tekywnit {@1ink SerialDate} npuHagnexut
* 3afaHHoMy nuana3oHy (pewum INCLUSIVE). Mopapok gat dl u d2

* He BameH.

*

* @param dl rpaHu4yHas pata ananasoHa.

* @param d2 pgpyras rpaHn4Has nata aAnanasoHa.

*

*

@return Jlornyeckuit npu3Hax.
*/
public abstract boolean isInRange(SerialDate dl, SerialDate d2);

/**
* BosspawaeT <code>true</code> ecnn Texkyumit {@1ink SerialDate} npuHapnexut
* 3a0AaHHOMY [1anasoHy (BKIOYEHME TPAHWL YKa3biBaeTCd npw Bbi30Be). [lopsaok

* pgat dl u d2 He BaweH.
*

* @param dl rpaHu4yHaq nata AuanasoHa.
* @param d2 napyraf rpaHu4Hafs fata AuanasoHa.
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989 * @param include Kom, yNpaBiAUWMA BKAKYEHMEM HA4aNbHOW W KOHEYHOW naT
990 * B NANA30H.

991 *

992 * @return JloruyecKknit NpusHaK.

993 */

994 public abstract boolean isInRange(SerialDate dl, SerialDate d2,
995 int include);

996

997 /**

998 * BosBpawaeTt nocriefrion AaTy, NpUXOAAWYiCs Ha 3afaHHbIA [eHb Hefenu,
999 * [PEAWECTBYOWYID Tekyuwen pate.

1000 *

1001 * @param targetDOW Kom AHA Hepenu.

1002 *

1003 * @return nocnegHas nata, NPUXOAAWAACH HA 3a[aHHbIA [IeHb Hepenu,
1004 * MPEJWECTBYIOUWAS Tekywelr pate.

1005 */

1006 public SerialDate getPreviousDayOfWeek(final int targetDOW) {

1007 return getPreviousDayOfWeek (targetDOW, this):

1008 }

1009

1010 /**

1011 * BosgpawaeT caMylo PaHHIN AaTy, NPUXOAAWYICH Ha 3afaHHbIA [JeHb Hefenu,
1012 * [IOCJIE Tekyuei nathl.

1013 *

1014 * @param targetDOW Kom AHA Hepenu.

1015 *

1016 * @return camad paHHAs [aTta, NpUXOAAWAACA HA 3aMAHHbIA JeHb Hepenu
1017 * MOCNE Tekywei nathl.

1018 */

1019 public SerialDate getFollowingDayOfWeek (final int targetDOW) {
1020 return getFollowingDayOflWeek (targetDOW, this);

1021 }

1022

1023 /**

1024 * BosspawaeT Onuxawyn AaTy, NPUXOAAWYICA HA 3a[aHHLIA NEHb HElenu,
1025 *

1026 * @param targetDOW Kom oHA Hepenu.

1027 *

1028 * @return OnuMkaiwasa faTa, NPUXOAAWAACH HA 3aNaHHbLIA [EHb Hefen,
1029 */

1030 public SerialDate getNearestDayOflWeek(final int targetDOW) {

1031 return getNearestDayOflWeek (targetDOW, this);

1032 }

1033

1034 }
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Jinctmur B.2. SerialDateTest.java

1 /%
2 * JCommon : OuOIMOTEKa KNaccoB 00Wero HasHavyewus ang nnathopmsl Java(tm)
*

)

5 * (C) Copyright 2000-2005, by Object Refinery Limited and Contributors.

6 *

7 * WHpopmauna o npoekTe: http://www.jfree.org/jcommon/index.htm]

8 *

9 * bubnanoTeka pacnpocTpaHdeTcs OeCnnaTHO; Bbl MOKeTe CBOOOAHO PACMpOCTPaHATH
10 * n/unn n3MeHATL ee Ha ycnosuax nuueHaun Lesser General Public License

11 * B dopmynuposke Free Software Foundation; nubo sepcuu 2.1 nuueHaun, nm6o
12 * (Ha Bawe ycMmoTpeHue) OO Nocnenywuwern sepcun.

13 *

14 * bubnuoTeka pacnpocTpaHdseTcqd B Hajewne, 4YTO OHa OyneT nonesHa, HO

15 * BE3 KAKWX-TIMEO TAPAHTUA, pame Ges nogpasymesaemoit rapaHTuu MNPUTOOHOCTY
16 * ang KOHKPETHOW LEAW. 3a noppo6HocTsmu obpawaiitecs k GNU Lesser General
17 * Public License.

18 *

19 * Bbl gomkHbl nonyyntb Konuio nuueHsmn GNU Lesser General Public License

20 * C 37O GUONMOTEKO; ecnu 3TOr0 He npousowno, obpatutech B Free Software
21 * Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
22 % USA.

23 *

24 * [Java ABNnAeTCd 3aperncTpupoBaHHOM TOProsoil Mapkoit Sun Microsystems, Inc.
25 * B CoennHeHHbix lITaTax u apyrux crpaHax].

26 *

2] K -

28 * SerialDateTests.java

29 K .
30 * (C) Copyright 2001-2005, by Object Refinery Limited.
31 *
32 * Astop: [asup unbept (ana Object Refinery Limited);
33 * YYyacTHukn:  -;
34 *
35 * $Id: SerialDateTests.java,v 1.6 2005/11/16 15:58:40 taqua Exp $
36 *
37 * N3meHeHns
38 K oo
39 *15.12.2001 : Bepcua 1 (DG);
40 * 25.06.2002 : Ypanexue nuuHero umnopta (DG);
41 * 24.10.2002 : WcnpasneHne ownboK no uHhopmauuu Checkstyle (DG);
42 * 13.03.2003 : [lobasnenne tecta cepnanusaunn (DG);
43 * 05.01.2005 : [lobaBneHue Tecta gns ownbku no otvety 1096282 (DG)
44 *
45 */
46
47 package org.jfree.date.junit:
48

49 import java.io.ByteArrayInputStream;
50 import java.io.ByteArrayOutputStream;
npodoicenue
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51 import java.io.ObjectInput;

52 import java.io.ObjectInputStream;
53 import java.io.ObjectOutput;

54 import java.io.ObjectOutputStream;
55

56 import junit.framework.Test;

57 dimport junit.framework.TestCase;
58 dimport junit.framework.TestSuite;
59

60 import org.jfree.date.MonthConstants;
61 import org.jfree.date.SerialDate;

62

63 /**

64 * Tectsl JUnit anga knacca {@1ink SerialDate}.

65 */

66 public class SerialDateTests extends TestCase {

67

68 /** [laTa, npefctasnsiouas 9 Hosbpa. */

69 private SerialDate nov9Y2001;

70

71 /**

72 * (03Ja€eT HOBbIA TECTOBbIA CLEHAPUIA.

73 *

74 * @param name the name.

75 */

76 public SerialDateTests(final String name) {

77 super(name) ;

78 }

79

80 /**

81 * Bo3BpalWaeT nakeT TeCTOB [ANd CUCTeMbl 3anycka TecToB JUnit.
82 *

83 * @return TecTOBbI MaKeT.

84 */

85 public static Test suite() {

86 return new TestSuite(SerialDateTests.class);

87 }

88

89 /**

90 * logroTtoska 3afayu.

91 */

92 protected void setUp() {

93 this.nov9Y2001 = SerialDate.createlnstance(9, MonthConstants.NOVEMBER, 2001)
94 }

95

96 /**

97 * 9 Hoabpsa 2001 + 2 mecsua = pOAKHO ObiTb 9 AHBapsa 2002.
98 */

99 public void testAddMonthsToINov2001() {

100 final SerialDate jan9Y2002 = SerialDate.addMonths(2, this.nov9Y2001)

101 final SerialDate answer = SerialDate.createlnstance(9, 1, 2002);
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102 assertkquals(answer, jan9Y2002);

103 }

104

105 /%%

106 * TeCTOBbI CUEHapui Ans M3BECTHOM OWMOKM (MCMPABIEHO) .

107 */

108 public void testAddMonthsTo50ct2003() {

109 final SerialDate dl = SerialDate.createlnstance(5, MonthConstants.OCTOBER,
2003);

110 final SerialDate d2 = SerialDate.addMonths(2, dl)

111 assertbquals(d2, SerialDate.createlnstance(5, MonthConstants.DECEMBER,
2003));

112 }

113

114 /¥

115 * TeCTOBbIA CUEHapuii Ans M3BECTHOM OWMOKM (MCNPABIEHO) .

116 */

117 public void testAddMonthsTolJan2003() {

118 final SerialDate dl = SerialDate.createlnstance(l, MonthConstants.JANUARY,
2003);

119 final SerialDate d2 = SerialDate.addMonths(0, d1)

120 assertkquals(dz, dl)

121 }

122

123 /%%

124 * [loHenenbHuK, npeawecTByownii 9 HoAbps 2001, - HOMKHO ObiTb 5 HOAOPA.

125 */

126 public void testMondayPrecedingFridayINov2001() {

127 SerialDate mondayBefore = SerialDate.getPreviousDayOflWeek (

128 SerialDate.MONDAY, this.nov9Y2001

129 )

130 asserttquals(5, mondayBefore.getDayOfMonth());

131 }

132

133 /¥

134 * [loHegenbHuk, cnepybouuii 3a 9 Hosbps 2001, - ponkHO ObITb 12 HOAGPSA.

135 */

136 public void testMondayFollowingFriday9Nov2001() {

137 SerialDate mondayAfter = SerialDate.getFollowingDayOflWeek (

138 SerialDate.MONDAY, this.nov9Y2001

139 )

140 asserttquals(12, mondayAfter.getDayOfMonth());

141 }

142

143 /¥

144 * [oHenenbHnK, Onuxaiwnii kK 9 Hos6ps 2001, - poMKHO ObiTb 12 HOAOPS.

145 */

146 public void testMondayNearestFriday9Nov2001() {

147 SerialDate mondayNearest = SerialDate.getNearestDayOflWeek(

148 SerialDate.MONDAY, this.nov9Y2001

149 )

150 assertEquals(12, mondayNearest.getDayOfMonth());
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151
152
153
154
155
156
157

158

159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

}
/

*%*

* [loHenenbHuk, Onukaiumii k 22 gHeaps 1970, - OnKHO ObiTe 19-e dHBApA.
*/

public void testMondayNearest22Jan1970() {

}
/

SerialDate jan22Y1970 = SerialDate.createlnstance(22, MonthConstants.JANUARY,
1970);

SerialDate mondayNearest=SerialDate.getNearestDayOfWeek (SerialDate.MONDAY,
jan22Y1970) ;

assertbquals(19, mondayNearest.getDayOfMonth());

*%

* [lpoBepsieT npeobpa3oBaHue [HEel B CTPOKM. Ha camoMm pene pesynbtat
* 3aBUCUT OT JIOKANbHOrO KOHTEKCTa, TaK YTO TeCT ClefyeT M3MeHWUTb.
*/

public void testWeekdayCodeToString() {

}

final String test = SerialDate.weekdayCodeToString(SerialDate.SATURDAY):
assertEquals("Saturday", test);

/**

* [lpoepseT npeobpa3oBaHue CTPOKU B [€Hb Hefenu. ECnu B NOKaNbHOM KOHTEKCTe
* He UCNONb3YNTCH aHTIMACKUE HAa3BaHUA [JHEl Hegenu, TecT He npoigeT (yny4umuTs)!
*/

public void testStringToWeekday() {

}
/

int weekday = SerialDate.stringToWeekdayCode("Wednesday"):
assertEquals(SerialDate.WEDNESDAY, weekday);

weekday = SerialDate.stringToWeekdayCode(" Wednesday "):
assertbquals(SerialDate.WEDNESDAY, weekday);

weekday = SerialDate.stringToWeekdayCode("Wed"):
assertEquals(SerialDate.WEDNESDAY, weekday):

**

* [lposepseT npeobpa3osaHue CTPOKM B MeCAU. ECAu B NIOKaNbHOM KOHTEKCTe

* He UCMONb3YITCH AHTMIMACKWE HAa3BAHWA MeCAUueB, TeCT He npoipet (yayquwuTts)
*/

public void testStringToMonthCode() {

int m = SerialDate.stringToMonthCode("January");
assertEquals(MonthConstants.JANUARY, m);

m = SerialDate.stringToMonthCode(" January ");
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200 assertkquals(MonthConstants.JANUARY, m);

201

202 m = SerialDate.stringToMonthCode("Jan");

203 assertktquals(MonthConstants.JANUARY, m);

204

205 }

206

207 /**

208 * [lpoBepsieT npeobpa3oBaHue Kofa Mecsla B CTPOKY.
209 */

210 public void testMonthCodeToStringCode() {

211

212 final String test = SerialDate.monthCodeToString(MonthConstants.DECEMBER);
213 assertEquals("December", test);

214

215 }

216

217 [**

218 * Top 1900 He ABNAETCA BMCOKOCHbIM.

219 */

220 public void testIsNotLeapYear1900() {

221 assertTrue(!SerialDate.isLeapYear(1900));

222 }

223

224 [**

225 * Ton 2000 - BWCOKOCHSIV.

226 */

227 public void testIsLeapYear2000() {

228 assertTrue(SerialDate.isLeapYear(2000));

229 }

230

231 [**

232 * KonnyecTBO BMCOKOCHbIX ronos ¢ 1900 no 1899 BKmwyuTenbHO pasHo 0.
233 */

234 public void testlLeapYearCount1899() {

235 assertEquals(SerialDate.TleapYearCount(1899), 0);
236 }

237

238 /**

239 * KonnyecTBO BUCOKOCHbIX roaos ¢ 1900 no 1903 BKwyuTenbHO pasHo 0.
240 */

241 public void testlLeapYearCount1903() {

242 assertEquals(SerialDate.leapYearCount(1903), 0);
243 }

244

245 /**

246 * Konuyectso BucokocHsix rogos ¢ 1900 go 1904 BrmouuTenbHo pasHo 1.
247 */

248 public void testlLeapYearCount1904() {

249 assertkquals(SerialDate.leapYearCount(1904), 1)
250 }

251

252 /**

npodoicenue
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253
254
255
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281
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289
290
291
292
293
294
295
296
297
298
299
300
301

* KonmyecTBo BUCOKOCHbIX ropoB ¢ 1900 o 1999 BKMWYUTENbHO PaBHO 24.
*/
pubTlic void testlLeapYearCount1999() {
assertEquals(SerialDate.leapYearCount(1999), 24);
}

/**

* KonnyectBo BMCOKOCHbIX rofoB ¢ 1900 no 2000 BKIYMTENbHO paBHO 25.

*/

public void testlLeapYearCount2000() {
assertEquals(SerialDate.leapYearCount(2000), 25);

}

/**

* Cepnanu3oBaTh 3K3EMMNAD, BOCCTAHOBMTb U MPOBEPUTH Ha PABEHCTBO.
*/

public void testSerialization() {

SerialDate d1 = SerialDate.createlnstance(15, 4, 2000);
SerialDate d2 = null:

try {
ByteArrayOutputStream buffer = new ByteArrayOutputStream():
ObjectOutput out = new ObjectOutputStream(buffer)
out.writeObject(dl);
out.close()

ObjectInput in = new ObjectInputStream(
new ByteArrayInputStream(buffer.toByteArray()))
d2 = (SerialDate) in.readObject();
in.close():
}
catch (Exception e) {
System.out.printin(e.toString())

}
assertEquals(dl, d2);
}
/~k*
* TecT ana ownbku no otyety 1096282 (ucnpasBneHo).
*/

public void test1096282() {
SerialDate d = SerialDate.createlnstance(29, 2, 2004);
d = SerialDate.addYears(1l, d);
SerialDate expected = SerialDate.createlnstance(28, 2, 2005);
assertTrue(d.isOn(expected));

/*‘k
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302 * PasnnyHble TecTsl Ang metopa addMonths().

303 */

304 public void testAddMonths() {

305 SerialDate dl = SerialDate.createlnstance(31, 5, 2004);
306

307 SerialDate d2 = SerialDate.addMonths(1, dl);
308 assertEquals(30, d2.getDayOfMonth())

309 assertkEquals(6, d2.getMonth());

310 assertkEquals (2004, d2.getYYYY());

311

312 SerialDate d3 = SerialDate.addMonths(2, dl);
313 assertbquals(31, d3.getDayOfMonth())

314 assertEquals(7, d3.getMonth());:

315 assertEquals (2004, d3.getYYYY()):

316

317 SerialDate d4 = SerialDate.addMonths(1l, SerialDate.addMonths(1, dl1)):
318 assertEquals(30, d4.getDayOfMonth())

319 assertkEquals(7, d4.getMonth());

320 assertEquals (2004, d4.getYYYY());

321 }

322}

JNuctudr B.3. MonthConstants.java

1/*
2 * JCommon : OuONMOTEKa KNaccoB o0uwero HasHavewus ng nnathopmsl Java(tm)
*
\
5 * (C) Copyright 2000-2005, by Object Refinery Limited and Contributors.
6 *
7 * WHdopmauna o npoekte: http://www.jfree.org/jcommon/index.html
8 *
9 * bubnnoTeka pacnpocTpaHdaeTcs OeCnnaTHO; Bbl MOKeTe CBOOOAHO PacnpoCTPaHATbH
10 * n/unn n3MeHATbL ee Ha ycnosuax nuueHsun Lesser General Public License
11 * B dopmynuposke Free Software Foundation; nubo Bepcuu 2.1 nuueHsaun, nmbo
12 * (Ha Bawe ycMmoTpeHue) n0OON nocnenywuen Bepcun.
13 *
14 * bubnnoteka pacnpocTpaHAeTCAa B Hafjexie, 4To OHa OyAeT nonesHa, Ho
15 * BE3 KAKWX-TIMEO TAPAHTUA, pame Ges nogpasymesaemoit rapaHTuu MPUTOJHOCTY
16 * pna KOHKPETHOW LEAW. 3a noppoGHocTamu obpawaiitecs k GNU Lesser General
17 * Public License.
18 *
19 * Bbl gomkHbl nonyyntb Komuio nuueHamn GNU Lesser General Public License
20 * C 37Ol OGMONMOTEKOI; ecnu 3TOr0 He npousdowno, obpatutech B Free Software
21 * Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
22 % USA.
23 *
24 * [Java ABNnAeTCs 3aperncTpupoBaHHOM TOProsoil Mapkoi Sun Microsystems, Inc.
25 * B CoennHeHHbix ITaTax u apyrux crpaHax].
*

28 * MonthConstants.java
npodoicenue
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29 kK -

30 * (C) Copyright 2002, 2003, by Object Refinery Limited.
31 *

32 * Astop: [asup unbept (ans Object Refinery Limited);
33 % YyacTHUKM: -

34 *

35 * $Id: MonthConstants.java,v 1.4 2005/11/16 15:58:40 taqua Exp $
36 *

37 * N3meHeHus

38 * o ___

39 * 29.05.2002 : Bepcua 1 (kom nepemewer n3 knacca SerialDate) (DG);
40 *

41 */

42

43 package org. jfree.date;

44

45 [x*

46 * KoHcTaHThl Mecsues. ObpatuTe BHuMaHWe: KOHCTaHTbl HE OKMBANTEHTHbI onpepensemsim
47 * g java.util.Calendar (rpe JANUARY=0, a DECEMBER=11)
48 * <p>

49 * Jcnonb3aywotcs knaccamu SerialDate u RegularTimePeriod.
50 *

51 * @author [lasun Tunbept

52 */

53 public interface MonthConstants {

54

55 /** KoHCTaHTa Ang aHeapa. */

56 pubTlic static final int JANUARY = 1;

57

58 /** KoHCTaHTa ana tdespansa. */

59 public static final int FEBRUARY = 2;

60

61 /** KOHCTaHTa gna mas. */

62 public static final int MARCH = 3;

63

64 /** KoHcTaHTa and anpena. */

65 public static final int APRIL = 4;

66

67 /** KoHCTaHTa Ana mas. */

68 public static final int MAY = 5;

69

70 /** KOHCTaHTa ANa WioHA. */

71 public static final int JUNE = 6;

72

73 /** KoHCTaHTa gna wonda. */

74 public static final int JULY = 7;

75

76 /** KoHCTaHTa Ana asrycrta. */

77 public static final int AUGUST = 8;
78
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79
80
81
82
83
84
85
86
87
88
89
90
91

/** KOHCTaHTa ANa ceHTabps. */
public static final int SEPTEMBER = 9;

/** KoHCTaHTa ana oKkTAbps. */
public static final int OCTOBER = 10;

/** KoHCTaHTa Ang Hosbpa. */

public static final int NOVEMBER = 11;
/** KoHCTaHTa ang nekabpsa. */
public static final int DECEMBER = 12;

}

JNnctuHr B.4. BobsSerialDateTest.java

1
2

o~ Oy Ol &~ W

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

package org.jfree.date.junit;

import junit.framework.TestCase;
import org.jfree.date.*;
import static org.jfree.date.SerialDate.*;

import java.util.*;
public class BobsSerialDateTest extends TestCase {

public void testlIsValidWeekdayCode() throws Exception {
for (int day = 1; day <= 7; day++)
assertTrue(isValidWeekdayCode(day)):
assertFalse(isValidWeekdayCode(0)):
assertFalse(isValidWeekdayCode(8)):

}

public void testStringToWeekdayCode() throws Exception {

assertbquals(-1, stringToWeekdayCode("Hello"));
assertEquals(MONDAY, stringToWeekdayCode("Monday"));
assertEquals(MONDAY, stringToWeekdayCode("Mon"));

//todo assertbEquals(MONDAY, stringToWeekdayCode("monday")) ;

// assertEquals(MONDAY, stringToWeekdayCode("MONDAY")) ;

// assertEquals(MONDAY, stringToWeekdayCode("mon"))

assertEquals(TUESDAY, stringToWeekdayCode("Tuesday"));
assertbquals(TUESDAY, stringToWeekdayCode("Tue"));
// assertEquals(TUESDAY, stringToWeekdayCode("tuesday")):
// assertEquals(TUESDAY, stringToWeekdayCode("TUESDAY"))
// assertEquals(TUESDAY, stringToWeekdayCode("tue"))
// assertEquals(TUESDAY, stringToWeekdayCode("tues"));

assertEquals(WEDNESDAY, stringToWeekdayCode("Wednesday"));
assertbEquals(WEDNESDAY, stringToWeekdayCode("Wed"))

// assertEquals (WEDNESDAY, stringToWeekdayCode("wednesday")) ;

npodoicenue
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37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
/8
79
80
81
82
83
84
85
86

/]
/!

/!
/1
/1
/!

/]
/1
/]

/]
/]
/1

/!
/!
/]

}

assertEquals (WEDNESDAY, stringToWeekdayCode ("WEDNESDAY"))
assertbEquals(WEDNESDAY, stringToWeekdayCode("wed"));

assertEquals(THURSDAY, stringToWeekdayCode("Thursday")):

assertbquals(THURSDAY, stringToWeekdayCode("Thu"))
assertEquals(THURSDAY, stringToWeekdayCode("thursday")):
assertEquals(THURSDAY, stringToWeekdayCode (" THURSDAY"));
assertEquals(THURSDAY, stringToWeekdayCode("thu"));
assertEquals(THURSDAY, stringToWeekdayCode("thurs"))

assertbquals(FRIDAY, stringToWeekdayCode("Friday"));

assertEquals(FRIDAY, stringToWeekdayCode("Fri"));
assertEquals(FRIDAY, stringToWeekdayCode("friday"));
assertEquals(FRIDAY, stringToWeekdayCode("FRIDAY"));
assertEquals(FRIDAY, stringToWeekdayCode("fri"));

assertEquals(SATURDAY, stringToWeekdayCode("Saturday")):

assertbquals(SATURDAY, stringToWeekdayCode("Sat"));
assertEquals (SATURDAY, stringTolWeekdayCode("saturday"));
assertEquals(SATURDAY, stringToWeekdayCode("SATURDAY"));
assertEquals(SATURDAY, stringToWeekdayCode("sat"));

assertEquals(SUNDAY, stringToWeekdayCode("Sunday")):

assertbEquals(SUNDAY, stringToWeekdayCode("Sun"));
assertEquals(SUNDAY, stringTolWeekdayCode("sunday")) ;
assertbquals (SUNDAY, stringTolWeekdayCode("SUNDAY")):
assertEquals(SUNDAY, stringToWeekdayCode("sun"));

public void testWeekdayCodeToString() throws Exception {

}

assertEquals("Sunday", weekdayCodeToString(SUNDAY)):
assertbquals("Monday", weekdayCodeToString(MONDAY));
assertkquals("Tuesday", weekdayCodeToString(TUESDAY));
assertEquals("Wednesday", weekdayCodeToString(WEDNESDAY))
assertbquals("Thursday", weekdayCodeToString(THURSDAY)):;
assertbquals("Friday", weekdayCodeToString(FRIDAY));
assertEquals("Saturday", weekdayCodeToString(SATURDAY)):

public void testlIsValidMonthCode() throws Exception {

}

for (int 1 =1; 1 <= 12; i++)
assertTrue(isValidMonthCode(i));

assertFalse(isValidMonthCode(0));

assertfFalse(isValidMonthCode(13))

public void testMonthToQuarter() throws Exception {

assertEquals(l, monthCodeToQuarter(JANUARY));
assertkEquals(l, monthCodeToQuarter(FEBRUARY));
assertbquals(1l, monthCodeToQuarter(MARCH)):
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87 assertkquals(2, monthCodeToQuarter(APRIL)):

88 assertEquals(2, monthCodeToQuarter(MAY));

89 assertbquals(2, monthCodeToQuarter(JUNE)):

90 assertEquals(3, monthCodeToQuarter(JULY)):

91 assertEquals(3, monthCodeToQuarter(AUGUST));

92 assertktquals(3, monthCodeToQuarter(SEPTEMBER)):
93 assertEquals(4, monthCodeToQuarter(OCTOBER))
94 assertEquals(4, monthCodeToQuarter(NOVEMBER));
95 assertkEquals(4, monthCodeToQuarter(DECEMBER));

96

97 try {

98 monthCodeToQuarter(-1);

99 fail("Invalid Month Code should throw exception")
100 } catch (I1TegalArgumentException e) {

101 }

102}

103

104 public void testMonthCodeToString() throws Exception {
105 assertkquals("January", monthCodeToString(JANUARY)) ;
106 assertkquals("February", monthCodeToString(FEBRUARY));
107 assertbquals("March", monthCodeToString(MARCH))

108 assertbquals("April", monthCodeToString(APRIL))

109 assertktquals("May", monthCodeToString(MAY));

110 assertEquals("June", monthCodeToString(JUNE));

111 assertkquals("July", monthCodeToString(JULY));

112 assertbquals("August", monthCodeToString(AUGUST));

113 assertEquals("September", monthCodeToString(SEPTEMBER));
114 assertEquals("October", monthCodeToString(OCTOBER))

115 assertkquals("November", monthCodeToString(NOVEMBER));
116 assertkquals("December", monthCodeToString(DECEMBER));
117

118 assertkquals("Jan", monthCodeToString(JANUARY, true));
119 assertbquals("Feb", monthCodeToString(FEBRUARY, true));
120 assertbquals("Mar", monthCodeToString(MARCH, true)):
121 assertEquals("Apr", monthCodeToString(APRIL, true));
122 assertkquals("May", monthCodeToString(MAY, true));

123 assertkquals("Jun", monthCodeToString(JUNE, true))

124 assertkquals("Jul", monthCodeToString(JULY, true))

125 assertbquals("Aug", monthCodeToString(AUGUST, true));
126 assertEquals("Sep", monthCodeToString(SEPTEMBER, true));
127 assertEquals("Oct", monthCodeToString(OCTOBER, true)):
128 assertEquals("Nov", monthCodeToString(NOVEMBER, true));
129 assertkquals("Dec", monthCodeToString(DECEMBER, true));

130

131 try {

132 monthCodeToString(-1)

133 fail("Invalid month code should throw exception");
134 } catch (I17egalArgumentException e) {

135 }

136

137}
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138

139  public void testStringToMonthCode() throws Exception {
140 assertbEquals (JANUARY, stringToMonthCode("1"))
141 assertEquals(FEBRUARY,stringToMonthCode("2"));
142 assertEquals(MARCH, stringToMonthCode("3"));

143 assertbEquals(APRIL,stringToMonthCode("4")):

144 assertEquals(MAY,stringToMonthCode("5"))

145 assertEquals(JUNE,stringToMonthCode("6"));

146 assertEquals(JULY,stringToMonthCode("7"));

147 assertbquals(AUGUST, stringToMonthCode("8"));
148 assertEquals(SEPTEMBER, stringToMonthCode("9"));
149 assertEquals(OCTOBER,stringToMonthCode("10"));
150 assertEquals(NOVEMBER, stringToMonthCode("11"))
151 assertEquals(DECEMBER, stringToMonthCode("12"));
152

153 //todo assertEquals(-1, stringToMonthCode("0")):
154 // assertkEquals(-1, stringToMonthCode("13"));
155

156 assertEquals(-1,stringToMonthCode("Hell0"));
157

158 for (int m=1: m <= 12; m++) {

159 assertkEquals(m, stringToMonthCode(monthCodeToString(m, false)));
160 assertEquals(m, stringToMonthCode(monthCodeToString(m, true)))
161 }

162

163 // assertEquals(l,stringToMonthCode("jan")):

164 // assertEquals(2,stringToMonthCode("feb"));

165 // assertEquals(3,stringToMonthCode("mar")):;

166 // assertEquals(4,stringToMonthCode("apr"));

167 // assertEquals(5,stringToMonthCode("may"));

168 // assertEquals(6,stringToMonthCode("jun"));

169 // assertkEquals(7,stringToMonthCode("jul")):;

170 // assertEquals(8,stringToMonthCode("aug")):

171 // assertEquals(9,stringToMonthCode("sep")):

172 // assertEquals(10,stringToMonthCode("oct"));
173 // assertEquals(11,stringToMonthCode("nov"));
174 7/ assertEquals(12,stringToMonthCode("dec"));
175

176 // assertkEquals(l,stringToMonthCode("JAN"));

177 1/ assertEquals(2,stringToMonthCode("FEB"));

178 // assertkquals(3,stringToMonthCode("MAR"));

179 // assertEquals(4,stringToMonthCode("APR"));

180 // assertkquals(5,stringToMonthCode("MAY"));

181 // assertEquals(6,stringToMonthCode("JUN"));

182 // assertEquals(7,stringToMonthCode("JUL"))

183 // assertEquals(8,stringToMonthCode("AUG"));

184 // assertEquals(9,stringToMonthCode("SEP"));

185 // assertEquals(10,stringToMonthCode("0CT"));
186 // assertkEquals(11,stringToMonthCode("NOV"));
187 // assertEquals(12,stringToMonthCode("DEC"));
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188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

/!
/]
/]
/1
/!
/]
/1
/!
//
/1
/7
/!

/]
/!
/]
/]
/]
/]
/]
/]
/!
/]
/]
/!

}

assertkquals(l,
assertEquals(2,
assertEquals(3,
assertkquals(4,
assertEquals(b,
assertEquals(6,
assertEquals(7,
assertEquals(8,
assertEquals(9,

stringToMonthCode(" january"));
stringToMonthCode("february"));
stringToMonthCode("march"))
stringToMonthCode("april™));
stringToMonthCode("may")):
stringToMonthCode(" june"))
stringToMonthCode("july"));
stringToMonthCode("august")):;
stringToMonthCode("september"));

assertEquals(10,stringToMonthCode("october"))
assertEquals(11,stringToMonthCode("november"));
assertEquals(12,stringToMonthCode("december"));

assertkquals(l,
assertkquals(2,
assertEquals(3,
assertEquals(4,
assertkquals(b,
assertEquals(6,
assertEquals(7,
assertEquals(8,
assertEquals(9,

stringToMonthCode("JANUARY")):
stringToMonthCode("FEBRUARY"))
stringToMonthCode("MAR")):
stringToMonthCode("APRIL"))
stringToMonthCode("MAY")):
stringToMonthCode("JUNE"))
stringToMonthCode("JULY"))
stringToMonthCode("AUGUST"));
stringToMonthCode("SEPTEMBER") ) ;

assertEquals(10,stringToMonthCode("OCTOBER"))
assertkEquals(11,stringToMonthCode("NOVEMBER")) ;
assertEquals(12,stringToMonthCode("DECEMBER"));

public void testIsValidWeekInMonthCode() throws Exception {

for (int w=10; w<=4; wtt) {
assertTrue(isValidWeek InMonthCode(w)) ;

}

assertfFalse(isValidWeekInMonthCode(5));

}

pubTic void testIslLeapYear() throws Exception {

assertFalse(isLeapYear(1900));
assertFalse(isLeapYear(1901));
assertFalse(islLeapYear(1902));
assertFalse(isLeapYear(1903));
assertTrue(isLeapYear(1904));
assertTrue(islLeapYear(1908));
assertFalse(islLeapYear(1955));
assertTrue(isLeapYear(1964));
assertTrue(isLeapYear(1980));
assertTrue(isLeapYear(2000));
assertfFalse(isLeapYear(2001));
assertFalse(isLeapYear(2100));

}

public void testlLeapYearCount() throws Exception {

npodoicenue
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239 assertkquals(0, TeapYearCount(1900));
240 assertbquals(0, TeapYearCount(1901));
241 assertbquals(0, TeapYearCount(1902));
242 assertbquals(0, TeapYearCount(1903));
243 assertkquals(l, TeapYearCount(1904));
244 assertEquals(l, TeapYearCount(1905));
245 assertEquals(l, TeapYearCount(1906));
246 assertEquals(l, TeapYearCount(1907));
247 assertEquals(2, TeapYearCount(1908));
248 assertEquals(24, leapYearCount(1999));
249 assertEquals(25, TleapYearCount(2001));
250 assertbquals(49, TeapYearCount(2101));
251 assertbquals(73, TeapYearCount(2201));
252 assertEquals(97, TeapYearCount(2301));
253 assertEquals(122, leapYearCount(2401));
254}

255

256 public void testlLastDayOfMonth() throws Exception {

257 assertbquals(31, TastDayOfMonth(JANUARY, 1901));

258 assertkEquals(28, TastDayOfMonth(FEBRUARY, 1901));

259 assertEquals(31, TastDayOfMonth(MARCH, 1901));

260 assertEquals(30, TastDayOfMonth(APRIL, 1901));

261 assertEquals(31, TastDayOfMonth(MAY, 1901));

262 assertEquals(30, TastDayOfMonth(JUNE, 1901));

263 assertEquals(31, TastDayOfMonth(JULY, 1901));

264 assertEquals(31, TastDayOfMonth(AUGUST, 1901));

265 assertbquals(30, TastDayOfMonth(SEPTEMBER, 1901)):

266 assertbquals(31, TastDayOfMonth(OCTOBER, 1901));

267 assertbquals(30, TlastDayOfMonth(NOVEMBER, 1901));

268 assertEquals(31, lastDayOfMonth(DECEMBER, 1901));

269 assertbquals(29, lastDayOfMonth(FEBRUARY, 1904));

270}

271

272 public void testAddDays() throws Exception {

273 SerialDate newYears = d(1, JANUARY, 1900)

274 assertEquals(d(2, JANUARY, 1900), addDays(l, newYears)):

275 assertEquals(d(l, FEBRUARY, 1900), addDays(3l, newYears)):

276 assertbquals(d(l, JANUARY, 1901), addDays(365, newYears));

277 assertbquals(d(31, DECEMBER, 1904), addDays(5 * 365, newYears));

278}

279

280 private static SpreadsheetDate d(int day, int month, int year) {return new
SpreadsheetDate(day, month, year):}

281

282 public void testAddMonths() throws Exception {

283 assertbquals(d(l, FEBRUARY, 1900), addMonths(1l, d(1, JANUARY, 1900)));

284 assertEquals(d(28, FEBRUARY, 1900), addMonths(1l, d(31, JANUARY, 1900)));
285 assertEquals(d(28, FEBRUARY, 1900), addMonths(1l, d(30, JANUARY, 1900)));
286 assertEquals(d(28, FEBRUARY, 1900), addMonths(1l, d(29, JANUARY, 1900)));
287 assertEquals(d(28, FEBRUARY, 1900), addMonths(1l, d(28, JANUARY, 1900)));
288 assertEquals(d(27, FEBRUARY, 1900), addMonths(1l, d(27, JANUARY, 1900)));

289

290 assertEquals(d(30, JUNE, 1900), addMonths(5, d(31, JANUARY, 1900)));



org.jfree.date.SerialDate 425

291 assertbquals(d(30, JUNE, 1901), addMonths(17, d(31, JANUARY, 1900)));

292

293 assertEquals(d(29, FEBRUARY, 1904), addMonths(49, d(31, JANUARY, 1900)));

294

295}

296

297  public void testAddYears() throws Exception {

298 assertEquals(d(l, JANUARY, 1901), addYears(l, d(1, JANUARY, 1900)));

299 assertEquals(d(28, FEBRUARY, 1905), addYears(l, d(29, FEBRUARY, 1904)));

300 assertEquals(d(28, FEBRUARY, 1905), addYears(l, d(28, FEBRUARY, 1904)));

301 assertkEquals(d(28, FEBRUARY, 1904), addYears(l, d(28, FEBRUARY. 1903))):

302}

303

304  public void testGetPreviousDayOflWeek () throws Exception {

305 assertbquals(d(24, FEBRUARY, 2006), getPreviousDayOfWeek (FRIDAY, d(1, MARCH, 2006)));

306 assertbquals(d(22, FEBRUARY, 2006), getPreviousDayOflWeek (WEDNESDAY, d(1, MARCH,
2006)));

307 assertbquals(d(29, FEBRUARY, 2004), getPreviousDayOfWeek (SUNDAY, d(3, MARCH, 2004)));

308 assertbquals(d(29, DECEMBER, 2004), getPreviousDayOfWeek (WEDNESDAY, d(5, JANUARY,

2005)));
309
310 try {
311 getPreviousDayOfleek (-1, d(1, JANUARY, 2006));
312 fail("Invalid day of week code should throw exception");
313 } catch (I1legalArgumentException e) {
314 }
315}
316

317  public void testGetFollowingDayOflleek () throws Exception {

318 // assertbquals(d(l, JANUARY, 2005),getFolTlowingDayOfWeek (SATURDAY, d(25,
DECEMBER, 2004))):

319 assertbquals(d(1l, JANUARY, 2005), getFollowingDayOflWeek (SATURDAY, d(26, DECEMBER,

2004)));

320 assertbquals(d(3, MARCH, 2004), getFollowingDayOfWeek (WEDNESDAY, d(28, FEBRUARY,
2004)))

321

322 try {

323 getFolTowingDayOfleek (-1, d(1, JANUARY, 2006));

324 fail("Invalid day of week code should throw exception");

325 } catch (I1legalArgumentException e) {

326 }

327}

328

329 public void testGetNearestDayOfWeek () throws Exception {
330 assertbquals(d(16, APRIL, 2006)., getNearestDayOfWeek (SUNDAY, d(16, APRIL, 2006)));
331 assertbquals(d(16, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(17, APRIL, 2006)));
332 assertbquals(d(16, APRIL, 2006), getNearestDayOflWeek (SUNDAY, d(18, APRIL, 2006)));
333 assertbquals(d(16, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(19, APRIL, 2006)));
334 assertEquals(d(23, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(20, APRIL, 2006)));
335 assertEquals(d(23, APRIL, 2006). getNearestDayOfWeek (SUNDAY, d(21, APRIL, 2006))):
336 assertEquals(d(23, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(22, APRIL, 2006)));
337
338 //todo assertbquals(d(17, APRIL, 2006), getNearestDayOfWeek (MONDAY, d(16, APRIL,
2006)));
npodoicenue
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339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391

/]
/]

/]
/]

/]
//
/!
/!

//
//
/]

/1

//
/!

/!
/!

assertEquals(d(17,
assertEquals(d(17,
assertEquals(d(17,
assertEquals(d(17,
assertbquals(d(24,
assertEquals(d(24,

APRIL,
APRIL,
APRIL,
APRIL,
APRIL,
APRIL.

2006) .
2006) .
2006),
2006) .
2006) .
20006) .

getNearestDayOflWeek (MONDAY, d
getNearestDayOflWeek (MONDAY, d
getNearestDayOflWeek (MONDAY, d
getNearestDayOflWeek (MONDAY, d
getNearestDayOflWeek (MONDAY, d
getNearestDayOflWeek (MONDAY, d

(17, APRIL,
(18, APRIL,
(19, APRIL,
(20, APRIL,
(21, APRIL,
(22, APRIL,

2006)));
2006)));
2006)));
2006)));
2006))):
2006))):

assertEquals(d(18, APRIL, 2006). getNearestDayOfWeek (TUESDAY, d(16. APRIL, 2006)))
assertbquals(d(18, APRIL, 2006), getNearestDayOflWeek (TUESDAY, d(17, APRIL, 2006)))

assertEquals(d(18,
assertEquals(d(18,
assertbquals(d(18,
assertbquals(d(18,
assertEquals(d(25,

APRIL,
APRIL,
APRIL,
APRIL.
APRIL,

2006) .
2006),
2006) .
2006) .
2006) .

getNearestDayOflWeek (TUESDAY,
getNearestDayOflWeek (TUESDAY,
getNearestDayOflWeek (TUESDAY ,
getNearestDayOflWeek (TUESDAY,
getNearestDayOfWeek (TUESDAY,

d(18.
d(19.
d(20.
d(2l,
d(22,

APRIL,
APRIL,
APRIL,
APRIL.
APRIL,

2006)));
2006)));
2006)));
2006)))
2006))):

assertEquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY, d(16, APRIL, 2006)));
assertEquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY, d(17, APRIL, 2006)));
assertEquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY, d(18, APRIL, 2006)));
assertbquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY, d(19, APRIL,
assertbquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY, d(20
assertbquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY, d(21
assertbquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY, d(22

assertEquals(d(13, APRIL, 2006),
assertEquals(d(20, APRIL, 2006),
assertEquals(d(20, APRIL, 2006),
assertEquals(d(20, APRIL, 2006),
assertEquals(d(20, APRIL, 2006), getNearestDayOfWeek (THURSDAY,
assertbquals(d(20, APRIL, 2006)., getNearestDayOfWeek (THURSDAY,
assertbquals(d(20, APRIL, 2006), getNearestDayOfWeek (THURSDAY,

assertEquals(d(14, APRIL,
assertEquals(d(14, APRIL,
APRIL,
. APRIL,
APRIL,

(
(
assertEquals(d(
assertEquals(d(

assertEquals(d(21,

21,
21

2006),
2006) .
2006) .
2006) .
2006) .

getNearestDayOfiWeek (THURSDAY
getNearestDayOflWeek (THURSDAY
getNearestDayOflWeek (THURSDAY
getNearestDayOflWeek (THURSDAY

getNearestDayOflWeek (FRIDAY,
getNearestDayOflWeek (FRIDAY,
getNearestDayOflWeek (FRIDAY,
getNearestDayOflWeek (FRIDAY,
getNearestDayOflWeek (FRIDAY,

. d(l6
. d(17
. d(18
. d(19
d(20.
d(2l.
d(22.

d(20.

. APRIL,

. APRIL
. APRIL

. APRIL
. APRIL

. APRIL,
. APRIL,

APRIL,
APRIL,
APRIL,

. APRIL,
. APRIL,
. APRIL,
. APRIL,

APRIL,

02006)));

2006)))
, 2006)))
, 2006)))

, 2006)))
. 2006)));

2006))):
2006))):
2006)));
2006)));
2006)));

2006)))
2006)));
2006)))
2006)))
2006)));

assertkEquals(d(21, APRIL, 2006). getNearestDayOfWeek (FRIDAY, d(21. APRIL, 2006))):
assertEquals(d(21, APRIL. 2006). getNearestDayOfWeek (FRIDAY, d(22, APRIL, 2006))):

assertEquals(d(15,
assertEquals(d(15,
assertEquals(d(15,
assertEquals(d(22,
assertEquals(d(22,

assertEquals(d(22
assertEquals(d(22,

try {

APRIL,
APRIL,
APRIL,

APRIL

APRIL,
APRIL,

2006),
2006),
2006),

2006) .
2006) .
2006) ,

getNearestDayOflWeek (SATURDAY,
getNearestDayOflWeek (SATURDAY
getNearestDayOfWeek (SATURDAY ,
getNearestDayOfWeek (SATURDAY ,
getNearestDayOfiWeek (SATURDAY ,
getNearestDayOfiWeek (SATURDAY ,

d(16.
d(17.
d(1s,
d(19.
d(20.
d(2l,

APRIL, 2006), getNearestDayOfWeek (SATURDAY, d(22, APRIL,

getNearestDayOflWeek (-1, d(1, JANUARY, 2006));
fail("Invalid day of week code should throw exception");
} catch (I1legalArgumentException e) {

}

APRIL,
APRIL,
APRIL,
APRIL,
APRIL,
APRIL,

2006)))
2006)))
2006))):
2006))):
2006)))
2006))):
2006)));
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392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445

pubTic void testEndOfCurrentMonth() throws Exception {
SerialDate d = SerialDate.createlnstance(2);

assertbquals(d(3l,
assertEquals(d(28,
assertEquals(d(31,
assertEquals(d(30,
assertEquals(d(31,
assertEquals(d(30,
assertEquals(d(31,
assertEquals(d(31,
assertbquals(d(30,
assertEquals(d(31,
assertEquals(d(30,
assertEquals(d(31,
assertEquals(d(29,

JANUARY, 2006), d.getEndOfCurrentMonth(d(1, JANUARY, 2006))):
FEBRUARY, 2006), d.getEndOfCurrentMonth(d(1, FEBRUARY, 2006)));
MARCH. 2006). d.getEndOfCurrentMonth(d(1. MARCH. 2006))):
APRIL, 2006). d.getEndOfCurrentMonth(d(1l, APRIL. 2006))):

MAY, 2006), d.getEndOfCurrentMonth(d(1, MAY, 2006)))

JUNE, 2006), d.getEndOfCurrentMonth(d(1, JUNE, 2006)));

JULY, 2006), d.getEndOfCurrentMonth(d(1, JULY, 2006))):

AUGUST, 2006), d.getEndOfCurrentMonth(d(1l, AUGUST, 2006)))
SEPTEMBER, 2006), d.getEndOfCurrentMonth(d(1, SEPTEMBER, 2006)))
OCTOBER, 2006), d.getEndOfCurrentMonth(d(1, OCTOBER, 2006)));
NOVEMBER, 2006). d.getEndOfCurrentMonth(d(1, NOVEMBER, 2006))):
DECEMBER, 2006), d.getEndOfCurrentMonth(d(1, DECEMBER, 2006)));
FEBRUARY, 2008), d.getEndOfCurrentMonth(d(1, FEBRUARY, 2008))):

}

public void testWeekInMonthToString() throws Exception {
assertEquals("First", weekInMonthToString(FIRST WEEK IN MONTH))
assertEquals("Second",weekInMonthToString (SECOND _WEEK IN _MONTH))
assertEquals("Third",weekInMonthToString(THIRD WEEK IN MONTH))
assertEquals("Fourth", weekInMonthToString(FOURTH WEEK IN MONTH))
assertEquals("Last",weekInMonthToString(LAST WEEK IN MONTH))

//todo try {
// week InMonthToString(-1)
// fail("Invalid week code should throw exception");
// } catch (I11egalArgumentException e) {
// }
}

public void testRelativeToString() throws Exception {
assertkEquals("Preceding”,relativeToString(PRECEDING)) ;
assertEquals("Nearest" relativeToString(NEAREST));
assertEquals("Following",relativeToString(FOLLOWING));

//todo try {
// relativeToString(-1000);
// fail("Invalid relative code should throw exception")
// } catch (I17egalArgumentException e) {
// }
1

public void testCreateInstanceFromDDMMYYY() throws Exception {
SerialDate date = createlnstance(l, JANUARY, 1900)
assertbquals(1,date.getDayOfMonth());
assertEquals(JANUARY,date.getMonth());
assertbEquals(1900,date.getYYYY())
assertEquals(2,date.toSerial());

}

public void testCreatelnstanceFromSerial() throws Exception {
assertEquals(d(l, JANUARY, 1900),createlnstance(2))

npodouicenue
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446 assertEquals(d(l, JANUARY, 1901). createlnstance(367))
447}
448
449  public void testCreateInstancefFromJavaDate() throws Exception {
450 assertEquals(d(1l, JANUARY, 1900),
createlnstance(new GregorianCalendar(1900,0,1).getTime()))
451 assertEquals(d(1l, JANUARY, 2006),
createlnstance(new GregorianCalendar(2006,0.1).getTime()))
452}
453
454 public static void main(String[] args) {
455 Junit.textui.TestRunner.run(BobsSerialDateTest.class);
456
457 '}

JNuctuHr B.5. SpreadsheetDate.java

1 /%
2 * JCommon : OuOnMOTEKa KNaccoB o0uwero HasHavenus ang nnathopmsl Java(tm)
*

'

5 * (C) Copyright 2000-2005, by Object Refinery Limited and Contributors.

6 *

7 * WHopmauna o npoekTe: http://www.jfree.org/jcommon/index.htm]

8 *

9 * bubnanoTeka pacnpocTpaHAaeTcs OeCnNaTHO; Bbl MOKETE CBOOOAHO PacMpOCTPaHATH
10 * n/unn n3MeHATbL ee Ha yCnosuax nuueHsun Lesser General Public License

11 * B dopmynuposke Free Software Foundation; nubo Bepcuu 2.1 nuueHann, nmbo
12 * (Ha Bawe ycMmoTpeHue) OO nocnenywuen Bepcun.

13 *

14 * bubnnoteka pacnpoCcTpaHAeTCA B Hafjexie, 4TO OHa OyfAeT nonesHa, Ho

15 * BE3 KAKWX-TIMEO TAPAHTUA, pame Ges nogpasymesaemoit rapanTuu MPUTOJHOCTY
16 * pna KOHKPETHOW LEAW. 3a noppoGHocTamu obpawaiitecs k GNU Lesser General
17 * Public License.

18 *

19 * Bbl gomkHbl nonyynTb Komuio nuueHsnmn GNU Lesser General Public License
20 * C 37Ol OGUONMOTEKOI; ecnu 3TOr0 He npousowno, obpatutech B Free Software
21 * Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
22 % USA.
23 *
24 * [Java ABNnAeTcd 3aperncTpupoBaHHOM TOProsoil Mapkoit Sun Microsystems, Inc.
25 * B CoeanHeHHbix lITatax u apyrux crpaHax].
26 *
27 K -
28 * SpreadsheetDate. java
29 kK o
30 * (C) Copyright 2000-2005, by Object Refinery Limited and Contributors.
31 *
32 * Agtop: [lasup Twnbept (ans Object Refinery Limited);
33 * YyacTHuKkM:  -;

*
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

* $1d: SpreadsheetDate.java,v 1.8 2005/11/03 09:25:39 mungady Exp $

*

* M3meHeHns

* o ___

*11.10.2001 : Bepcus 1 (DG);

*05.11.2001 : [JlobasneHsl Metopsl getDescription() u setDescription() (DG);
* 12.11.2001 : MepeumeHoBaHne ExcelDate.java B SpreadsheetDate.java (DG):
* l/lcnpaBneHa ownbKa B BbIYUCHEHWK [HA, Mecdua WU rofa

* no nopapkosomy Homepy (DG);

* 24.01.2002 : WcnpasneHa ownbKa B BbIYMCAEHMM MOPAAKOBOTO HOMEpa N0 [HIO,
* mecauy u rony. Cnacubo Tpesopy Xunndy 3a coobuenne(DG) ;
*29.05.2002 : [lo6asneH meton equals(Object) (SourceForge ID 558850) (DG);
*03.10.2002 : WcnpasneHsl ownbkyu no uHdopmauun Checkstyle (DG);
*13.03.2003 : PeanusosaH nHTeppeiic Serializable (DG);

*04.09.2003 : 3asepuweHsl Metomsl isInRange() (DG):;

*05.09.2003 : PeanuzoaH MHTepdeiic Comparable (DG);

* 21.10.2003 : [ob6asneH metod hashCode() (DG):

*

*
~

package org.jfree.date;

import java.util.Calendar;
import java.util.Date;

/**

* [lpencrasnaer [aty C MCNONb30BAHWEM LENOro Yucna, no aHanormn ¢ peanusaumen
B Microsoft Excel. [lopnepxuBaembiii AManasoH Aat:

¢ 1 ausapa 1900 no 31 pexabpa 9999.

<p>

Yytute, 410 B EXcel cywecTByeT HamepeHHaa OwWOKa, BCNEACTBME KOTOPOW rof
1900 cymTaeTcs BUCOKOCHbBIM, TOTfa KaK B NEMCTBUTENbHOCTM OH TAKOBbIM He ABNAETCH.

[lono