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Npeaucnosue

B Jlarwuu ouenn momyssipibl genertbl Ga-Jol. VIX cumbHbIH TaKpUYHBIT BKYC OT-
JIMYHO CKpalMBaeT Hallly CBIPYIO U 4acTo Xo0J1oHyIo norogy. OHako Hac, AaTdaH,
nenentpl Ga-Jol TpUBIEKAIOT elile U MyIPBIMI UM OCTPOYMHBIMHU BHICKA3BIBAHUSMI,
HalleqyaTaHHbIMHU Ha KPBITIKE Kask/0i1 KopoOku. Cero/IHst yTPOM sT KyTHJI JiIBe KOPOOKN
JIEJICHIIOB 1 OOHAPY’KIJI HAa HUX CTAapyIO ATCKYIO IIOTOBOPKY:

Arlighed i sma ting er ikke nogen lille ting.

«YecTHOCTh B MeJIoUax — BOBCE HE MeJI04Yb». JTO ObLIO XOpolnuM IIpeaA3HaM€EHO-
BaHMEM, KOTOPOE IMOJITHOCTHbIO COOTBETCTBOBAJIO TOMY, O YEM A CO6I/IP8.JICS[ HaItnucaTb
B IIpeAVICJIOBUN. Menoun BaKHBI. JTa KHUTA IIOCBAIIEHA BEIllaM IIPOCTBIM, HO BOBCE
HE MaJIO3SHAYMUTE/JIbHbIM.

Bor ckppiBaeTcs B Mesiouax, ckazan apxutektop Jlioasur Muc Ban gep Poa. Irta iurara
HATOMWHAET 0 HeJTABHUX /ebaTax O POJIH apXUTEKTYPHI B pa3pabOTKe MPOrPaMMHOTO
obecriedeHrst 1 0COGEHHO B MUpPe THOKUX MeTo1o0ruil. Mbl ¢ BoboM Bpemst oT Bpe-
MEHU YBJIEUEeHHO BCTynaeM B aTOT aunanor. Jla, Muc Ban nep Poas nposBisn BHnMa-
HIUE U K YI0OOCTBY, ¥ K HETIOJ[BIACTHBIM BPEMEHH CTPOUTETHHBIM (hOpMaM, JIeKaTM
B OCHOBe BeJUKOU apxutekTypbl. C APyroil CTOPOHBI, OH TAaKKe JUYHO BHIOUPAI
Kayk/1ylo JIBEPHYIO PYUKY ULl KaX/10I0 CIIpoeKTupoBanHoro um goma. Ilouemy? /la
MIOTOMY, YTO MEJIOYH BasKHBI.

B nammunx ¢ Bobom Henpecranibix «gebarax» 0 TDD BbISCHUIOCH, YTO Mbl COTJIACHBI
C TeM, YTO apXUTEKTypa UTPAET BsKHYIO POJIb IIPU paspaboTKe, XOTs Mbl [10-PAa3HOMY
CMOTPHUM Ha TO, KAKOW CMBICJ BKJIQJ[BIBAETCS B 9TO yTBep:KjaeHue. Bripouem, aTu
PasHOTIJIACHSI OTHOCUTEIBHO HECYIIECTBEHHBI, TAK KaK MbI CUMTAaeM caMo cOOOM
Pa3yMeIoIMCsI, YTO OTBETCTBEHHbIE TTPO(ECCUOHAIBI BBIIEJISIOT HEKOMOpPoe BPEMSI
Ha 00/lyMbIBaHIe W IJIAaHUPOBaHue npoekTta. [lossusiiuecs: B Kouie 1990-x KoH-
HEMNIUN TTPOEKTUPOBAHNS, 3ABUCSIIIETO MOJIbKO OT TECTOB U KO/IA, IABHO TIPOILIN. TeM
He MeHee BHUMaHKe K MeJloyaM SBJIsieTcs elile 6oJiee BasKHbIM aclIeKTOM IIpodeccro-
Ha/lM3Ma, YeM JIroOble IPaHIMO3HbIe ITaHbl. Bo-1epBbiX, Oyarogaps MpakTHKe B Me-
J04ax mpodheCCuoHAbI IPHOOPETAIOT KBATU(DUKALUIO U PEIlYTALMIO IJISI CEPbE3HBIX
POEKTOB. BO-BTOPBIX, laske MeJTbualiiiee mposiBJeHNEe HeGPEKHOCTH ITPU CTPOUTEb-
CTBe — JIBEPh, KOTOPAs HETIJIOTHO 3aKPhIBAETCSI, NN KPUBO TIOJIOKEHHAST TJINTKA Ha
MOJTy, WJTH JIa’ke 3aXJIAMJIEHHBIN CTOJI — IOJHOCTBIO pacCerBaeT 0YapOBaHUE BCETO
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coopykeHns. YToOBI 9TOr0 He IPOUCXOANIO ¢ BAIIUMHU IIPOTPaMMaMHE, KO JOJIKEH
OBITH YHCTHIM.

Bupouem, apxuTeKTypa — BCEro JIUIIb O/{Ha U3 MeTadop s paspaboTKU MPOrpamMM-
HBIX TTPOAYKTOB. OHA JIydllie BCETO MOAXOANT JJIsI IPOEKTOB, B KOTOPBIX TMPOIYKT
<BO3BOJMTCA» B TOM K€ CMbICJIE, B KAKOM apXUTEKTOP BO3BOAUT cTpoeHue. B aroxy
Scrum u rubKUX METOOJIOTUN OCHOBHOE BHUMAHUE YIEJISETCSI OBICTPOMY BBIBOJLY
pojIyKTa Ha phiHOK. DaGpuKu, MPOU3BOJISIIIE TIPOrPAMMHbIE TIPOAYKTBI, IOJIKHBI Pa-
6oTarh Ha MAKCUMaIbHON ckopocTu. OfHAKO aTUME «(habpUKaMi» SBJSIOTCS JKUBbIE
JIFOJTV: MBICJISATIIAE, YYBCTBYOIINE TIPOrPAMMHUCTBI, paboTaoIIne Hajl MOKETaHSIMU
M0JIb30BaTe el NI MCTOPHEl TPOLYKTA JIJIsI CO3/[aHMs HOBBIX IPOJYKTOB. MeTadopa
IIPOM3BO/ICTBA celiyac KaK HUKOT/a CUJIbHA B UX MIPOBO33peHUAX. CKaxkeM, MeTOJI0-
JIorusl Scrum BO MHOTOM B/IOXHOBJIEHA IIPOM3BO/ICTBEHHBIMU aClIeKTaMU SITIOHCKOTO
ABTOCTPOEHU € €T0 KOHBeliepamH.

Ho gaske B aBTOCTPOEHUM OCHOBHAs 4acTh PabOThI CBA3aHa HE C IPOM3BOJCTBOM,
a C COTPOBOK/IEHNEM TTPOAYKTOB — MJIW €r0 OTCYTCTBUEM. B mporpaMmMupoBaHun
80% u 6GoJiee TOro, 4TO MbI J€IAEM, TOKE U3SIIHO HA3BIBACTCS «COIPOBOKICHIEM .
Ha camom zesie peun uer o nountke. Hama pabora 6imsxke K paboTe JOMaIIHUX Ma-
CTEPOB B CTPOMTENLHOI OTPAC/IU NN aBTOMEXaHUKOB B 00J1aCTH aBTOCTpoeHus. UTo
ATIOHCKAs TeOpud yIIPaBJIEHUS TOBOPUT 110 ATOMY MOBOLY ?

B 1951 roay B sIMOHCKO# IIPOMBIIIJIEHHOCTHU MOSIBUJIACH METOIOIOTUS TIOBBITIEHUST
kauecTBa, HasbiBaBInascss TPM (Total Productive Maintenance). Ona Gblia OpreH-
TUPOBAHA TIPEK/Ie BCETO HA CONPOBOXK/IEHE, a He Ha Tpou3Bo/cTBO. [lokTpuna TPM
HasmpoBasach Ha TaK Ha3bIBAEMbBIX «IPUHIIMIAX 5S». B CylUHOCTH, TPUHITUIIB 5S
MPEICTABIIAIOT cO60M HabOp JKUTEHCKUX mpaBuir. Keratn roBopst, OHU TakKe 3aJ10-
JKEHbI B OCHOBY MeToz10Jioriu Lean — Apyroro MOJHOTO TeUeH s Ha 3aMajHOI ClieHe,
Habuparomero 0o60poTHl U B MporpaMMHbBIX KpyTax. Kak ykassisaer Jlsmomnika Bo6
B CBOEM BBE/IEHUI, XOPOIIIast IPAKTHKA [IPOrPAMMHUPOBAHUS TPEOYET TAKUX KAueCTB,
KaK COCPEI0TOYEHHOCTD, TPUCYTCTBIE AyXa 1 Mbiuienne. [IpobeMbl He Beera pe-
IAIOTCS TPOCTHIM JEHCTBIEM, MAKCUMATLHO 3arpy3K0it 060PYI0BAHUS JIJIsT TPOU3-
BOJICTBA B oNTUMaIbHOM TeMiie. Duitocodust 3S coCTONT U3 CIIEYIONTIX KOHIEIIIHIA:

O Caitpu, nim opranusaiust. AGCOJIOTHO HEOOXOAMMO 3HATh, I/Ie YTO HAXOAUTCA —
1 B 5TOM IIOMOTAIOT TAKUE METO/IbI, KAK TPAMOTHBIH BEIOOp nMeH. Jlymaere, BBIGOD
uMmeH ujieHTuduKaTopoB HeBasken? [lounraiite cieayiolime riaaBbl.

O Caumon, nnu akkyparuoctb. CTapas aMepuKaHCKas MOTOBOPKA TJIACUT: BCEMY
CBO€ MECTO, M BCe OKa3bIBaeTcs Ha cBoux Mectax. DparMeHT Kojia MOJKEH Ha-
XOZIUTBHCS TaM, T/I€ YUTATETh KOJA OKUIAET €r0 HATU, — a €CJIM OH HaXOJUTCS
rJie-TO B IPYTOM MeCTe, repepaboTaiite CBOU KO/ U Pa3MECTUTE €T0 TaM, T/Ie eMy
MOJIOKEHO OBITh.

QO Catico, nau yncrka. Pabouee MecTo JOJKHO ObITh CBOOOIHO OT BUCSIIKMX IIPOBO/IOB,
Ipsi3u, Mycopa 1 xjaMa. UTo B 9T0il KHUTe TOBOPST aBTOPBI 0 3arPOMOKIAEHUN KO
KOMMEHTapUSIMUA U 3aKOMMEHTUPOBAaHHBIMU CTPOKaMu Ko1a? OHU COBETYIOT OT
HUX 130aBUTHCSL.
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16 Mpeavcnosue

O Caiixayy, mnu cTaHAAPTU3ANNS: TPYTINA JOCTUTAET COTIIACHS MO TIOBOY TOTO, Kak
MO//IEPsKUBATD YHCTOTY Ha pabodem mMecte. UTo B 9TOH KHUTE CKa3aHO O HATHYIN
€IMHOTO CTUJIS KOAUPOBaHUs 1 Habopa mpasui B rpymmnax? Otkyaa 6epyrest atu
cranzaptoi? [Ipounraiite — y3naere.

Q CTOuyKS, N JUCIUILINHA. HpOI‘paMMI/ICT JIOJIZKEH OBITDH J1I0CTAaTOYHO JUCIIUIIJINHI -
POBaHHDBIM, 4TOODI cJjie1oBaTh IIpaBuJIaM, OH JIOJIZKEH 4aCTO Pa3MbIIIJIATH O cBOein
pa60Te 1 OBITh TOTOBBIM K U3MEHEHUSIM.

Eciu BBl He moKajeeTe ycuinii — Ja, yCusiil — 4To0bl IPOYUTATh U IPUMEHATh
ATy KHUTY, Bbl HAYUYUTECh TOHUMATh TOCJEHUI MTYHKT. Mbl HAKOHEI[-TO TTO/IOTIJIN
K KOPHSIM OTBETCTBEHHOTO TIpodheccroHan3Ma B Tpodeccuu, KoTopast A0JKHA ITPH-
CTAJIbHO MHTEPECOBATHCS KU3HEHHBIM ITUKJIOM TIPOYyKTa. B X0/1e CONPOBOK/IEHMS
aBTOMOOWJIEH W IPYTUX MaIvH 1o paBuaam TPM, aBapuitabrii peMoHT (aHaJOT
IIPOSBJIEHHS OUIOOK) SIBJISIETCS UCKIIIOUeHnEM. BMECTO 9TOro Mbl e5KeJHEBHO OCMa-
TpUBAaEM MAITUHBI 1 3aMEeHSIeM U3HAITUBAIONINECS YaCTH JI0 TOTO, KaK OHU CJIOMAIOTCH,
WJIA BBITIOJTHSIEM aHaJIOTH 3HAMEHUTON «cMeHbl Macya Kaxabie 10 000 Munbs> s
[pesoTBpalleHus n3Hoca. beskanocTHo nepepabarbiBaiite CBOM KOJI. A ele MOKHO
cJlesiaTh CIIEAYONIUIL Tar, KOTOPBIN CUNTAJICS HOBATOPCKUM B iBrzkeHn TPM Gosee
50 JieT Hasaz: CTPOUTH MALIMHbI, N3HAYANIbHO OPUEHTHPOBAHHBIE HA YIOOCTBO CO-
IPOBOsKAeHUs. Balll Koz Jo/KeH He TOJIbKO paboTaTh, HO U XOPOIIO yuTaThes. Kak
Hac yuut @pen Bpyke, KpyiHble OJI0KU IIPOrPAMMHOIO KO CTOUT II€PEUChBATh
«C HYJIsSI» KasK/Ible CeMb JIET MJIM OKOJIO TOT0, YT0Ob! OHM He oOpacTain MxoM. Ho Mo-
JKeT ObITh, BDEMEHHYI0 KOHCTaHTY BpyKca CTOUT BBIBECTH Ha YPOBEHb HeJle b, JHEl
U 4aCOB BMECTO TO/IOB. VIMEHHO HAa TOM YPOBHE )KUBYT MEJIOUU.

B mesiouax KpoeTcst orpoMHast Cujia, HO IIPU 9TOM TAKOW MOAXO0/] K JKU3HU BBITJISIJTUT
CKPOMHO U OCHOBATEJIbHO, KAK Mbl CTEPEOTUIIHO OKUAAEM OT JII0OOT0 METO/IA C SAIIOH-
ckuMu Kopuamu. OIHAKO TaKo# B3IJISA/| HA JKU3Hb HE SIBJISIETCS YUCTO BOCTOYHBIM;
B 3aIaIHON HAPOJHOW MYAPOCTH MOKHO HAWTH HEMAJIO HACTABJIEHUI TAaKOTO POJIa.
[Murara, npuBejieHHast paHee TIPU OMUCAHUHT TTPUHITUTIA CAUMOH, TPUHAJIJIESKUT TIePYy
MmuHEcTpa 13 Oraiio, KOTOPBIH GYKBATBHO PACCMATPUBAI aKKYPATHOCTD <KaK CPell-
cTBO 0T J11000ro 31a». Kak nacuer catico? Yucmoma éedem x Boacecmeennocmu. Kakum
ObI KPaCHBBIM HY OBLJI IOM, 3aXJIaMJICHHBIN CTOJI IOPTUT BCE BlleyatjieHue. A 4To roBo-
PAT 0 crouyxa? Tom, kmo eéepen 6 menouax, sepen 6o écem. CTpemiieHne K repepaboTke
KO/1a, YKpeTJieHe TIO3UITNIA JIJISI TIOCJIe/IYIONIUX «CePhe3HbIX» PelleHnil — BMECTO
TOTO, YTOOBI OTKJIAJIBIBATH MEPEPAOOTKY «HA TIOTOM» ? Panisis nmawka 4epesKa 106um.
He omxnadvisaii na sasmpa mo, umo moicno coeiams cezoous. (Dpasza «mocseHii
OTBETCTBEHHBIM MOMEHT» B METOZO0JIOTUN Lean mMesa IMEHHO TaKOIl CMBICJI, ITIOKa
He TIoNaja B PYKU KOHCYJIbTaHTOB 1o paspaborke I10). Kak Hacuer MecTa MaJiblX,
UHIUBUIYAJTBHBIX YCUJIUH B 001ell Kaptune? M3 marenvkux sxcenyoeil svipacmarom
borvuwue dybwr. VIHTErpanust mpocToil mpopuIakTHIecKoi paboThl B TIOBCEAHEBHYO
KUBHB? A610uK0 na yocurn, u doxmop ne nysrcen. JJopoza roxcxa k 06edy. YucToiii Kox
yBasKaeT TryOOKue KOPHU MYAPOCTH, JIEXKAIIE B OCHOBE HAIlel KyJIbTyPbl — TOM, KO-
TOPOIi OHA KOrJa-TO ObljIa UK JOJIKHA ObITh, 1 MOKET OBITh IIPU JOJKHOM BHUMAHIK
K MEJIOYaM.
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Mpeancnosue 17

Jlasxe B IUTEpaType 1Mo apXUTEKType MBI HAXOANM ()pa3bl, BO3BPAIIAOIIIE HAC K BaK-
HOU posu Mesoveil. BerromunTe iBepubie pyukn Ba gep Poa. Catipu B unctoMm Bu/IE.
BauMmanue K IMEHU KaKI0ii iepeMeHHoit. VIMst iepeMeHHOI I0JIKHO BLIOMPATHCS TAK
JKe TIATeIhHO, KaK W NMsT HOBOPOK/ICHHOTO.

Kax msBecTHO JI060MY TOMOBJIAJIEIBITY, Takasd 3a60Ta U HEMPEPBIBHOE CTPEMIIECHIIE
K YJIYUTIEHUIO HUKOTA He TIPUX0AAT K KoHity. Apxurexkrop Kpucrodep Anexcanap —
OTeI] TATTEPHOB U S3bIKA MATTEPHOB — PACCMATPUBAET KaXK/IbIH aKT MPOEKTUPOBAHS
KaK MaJICHbKUM, JJOKAJIBHBIH akT BoccTaHOBJIeHN. C ero TOUKHM 3PEHUST MACTEPCTBO
TOHKO# CTPYKTYDHI SIBJSIETCS €MUHCTBEHHBIM COMEP/KAHIEM apXUTEKTYPhI; Gomee
Kpy1Hble (hOPMBI MOSKHO OCTaBUTD Ha JI0J1I0 ATTEPHOB, @ UX IIPUMEHEHNe — Ha J[0JII0
SKUJIBIIOB. [IpoexTrpoBaHue MPoI0JKAETCsT He TOIbKO € PUCTPOUKON K IOMY HOBBIX
KOMHAT, HO 1 C TIOKPACKOH, 3aMEHOH CTaphIX KOBPOB MJIM KYXOHHOH PakoBMHBL. AHa-
JIOTUYHbBIE TTPUHITUIIBI IEUCTBYIOT BO MHOTUX BU/IAX UCKyCCTBA. B monckax Apyrux
MacTepOB, CUUTABIINX, UYTO BOT JKUBET B MeJI0YaX, MbI OKa3bIBAEMCS B CJIABHOIN KOM-
nanuu Qpaniysckoro mucatens XIX seka INocrasa Diaobepa. OpaHIly3cKuii Mot
[Toss Basieput TOBOPUT O TOM, YTO CTUXOTBOPEHHE HUKOT/IA He OBIBAET 3aKOHUEHHDIM,
4TO OHO TPEOYET TOCTOSTHHON MepepaboTKI, a TPEKPATUTH PabOTY HA/l HUM — 3HAYHUT
6pocuTth ero. Takoe MOBBIIIEHHOE BHUMAHUE K MEJIOUaM XapaKTEPHO JIJIsT BCEX HACTOSI-
ITUX TBOPIOB. BO3MOKHO, TPUHITMITHAIBHOTO HOBOTO 3/I€Ch HE TaK Y:K MHOTO, HO 9Ta
KHUTa HATOMHUT BaM O HEOOXOMMOCTH CJIEI0BATD SKUTEHCKUM TIPABUIIAM, KOTOPbIE
BBI IABHO 3a0pOCHITN 13 6e3pa3Iudms WIN CTPEMJIEHIS K CTUXUIHOCTH, K TPOCTOM
«peaxkiuu Ha U3BMEHEHUS>.

K coxasenuio, onucanHble aclleKThl PEIKO PACCMATPUBAIOTCSA KaK KPaeyroJbHble
KaMHU HCKYCCTBa MPOrpaMMUPOBaHust. Mbl paHO OpocaeM CBOU KO/l — U HE MOTOMY,
YTO OH MJleaJieH, a IOTOMY, YTO Hallla cUCcTeMa IeHHOCTEH cocpeloToueHa Ha BHEII-
HeM BUJIe, 2 He Ha BHYTPEHHEH CyIIHOCTH TOTO, 9TO MbI JleiaeM. HeBHUMATEIbHOCTD
B KOHEYHOM UTOTE OOXOAUTCS HEIETIEBO: (PAIbUUBAS MOHEMA 6Ce20a 6036PAUACTNCS
K ceoemy enadeivyy. ViccaeqoBaHust — HE OTPACJIEBbIE, HU aKaJleMIYeCcKue — He JKe-
JIAFOT OIYCKAThCS JI0 CKPOMHOI 06JIACTH TIO//IePKaHUs YHCTOTHI Kojia. B Te BpeMeHa,
Koryia st paborai B VlceeioBaTenbCKoil OpraHu3ariii 1o IpOU3BOICTBY MPOrPAMMHOTO
ob6ecrieuenud Bell Labs, B xoze ucciemoBannii BBIICHUIOCH, YTO [TOCJIE0BATEIBHBII
CTUJIb IPUMEHEHUS OTCTYIIOB SIBJIAETCS OAHUM U3 CAMbIX CTAaTUCTUYECKH 3HAYUMBbIX
[IPU3HAKOB HU3KOM IJIOTHOCTHU OINOOK. MBI XOTHM, YTOOBI IIPMYMHON KayecTBa ObLIa
ApXUTEKTYPA, I3BIK MPOTPAMMHUPOBAHUS UM YTO-TO JPYTOE, CTOJh K€ MTOYTEeHHOe.
Hac xax Jsiozieii, yeit mpenosaraempliii ipoheccuonanruam 06yCa0BIEH MACTEPCKUM
BJIAJICHUEM WHCTPYMEHTAMU M METOJAMU TIPOEKTUPOBAHUS, OCKOPOJISIET caMa U/esl,
YTO IIPOCTOE TIOCJIEI0BATEIbHOE TPUMEHEHNE OTCTYTIOB MOKET UMETD TaKyIo IIeHHOCTD.
[Tutupyst cBOW cOOCTBEHHYIO KHUTY 17-JIeTHE TaBHOCTH, CKAKY, YTO TAKOU CTUJIb
OTJIMYAET COBEPHIEHCTBO OT MIPOCTON KOMITETEHTHOCTH. SITTOHCKOE MUPOBO33pEHME
COBHAET KPUTHUECKYIO BAKHOCTD KasK0TO PAOBOTO PabOUEro, U 4to eIe BasKHee —
cucTeM pa3pabOTKU, CYIIECTBYIONIX OJIaroapst IPOCTHIM TIOBCEIHEBHBIM ICHCTBUSIM
aTux pabounx. KauecTBO BOSHUKAET B PE3yJITaTe MUJIJIMOHA TIPOSABICHIUN Hebe3pas-
JIMYHOTO OTHONIEHUS K JIeTy, — a He OT IPUMeHeHUs KaKOT0-TO BEJIMKOTO MeTO/1a,
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18 Mpeaucnosmne

cirycrusinerocs ¢ Hebec. [TpoctoTa aTUX HPOSIBICHUI He 03HAYAET UX TPUMUTUBHOCTH
U JIajke He CBUIETEIbCTBYET 00 MX JIerKocTH. TeM He MeHee U3 HUX BO3HUKAET BeJInyie
u, 6oJjiee TOro, — KpacoTa Jio00ro 4ejI0Be4ecKoro HadyrHaHust. 3a0biTh O HUX 3HAYUT
He ObITh YeJTOBEKOM B IIOJTHOI Mepe.

KoneuHo, 51 mo-mipeskHeMy BBICTYTIAIO 32 IUPOTY MBIIIJIEHHST 1 0COOEHHO 32 TIEHHOCTh
APXUTEKTYPHBIX TTOJIXOI0B, KOPHU KOTOPBIX YXOJAT B TJIyOOKOE 3HAHUE TTPEIMETHON
obsracTi 1 yo6CTBO UCIIOJIB30BAHKS IIPOTPAMMHBIX MPoAYyKTOB. KHITra HanmucaHa
He 00 9TOM, WJIH, 110 KpaiiHeil Mepe, B Heil aTa TeMa He PacCMaTPUBAETCs HAIIPSAMYIO.
Oma Hecet 6osiee TOHKUH TTOCHLI, TJIyOUHY KOTOPOTO HE CTOUT HepooreHnBaTh, OHa
COOTBETCTBYET TEKYITMM MUPOBO33PEHUAM HACTOSAIIMX TPOTPAMMHUCTOB — TAKUX, KaK
ITurep Commepiiaz (Peter Sommerlad), Kesiun Xenuu (Kevlin Henney) u J[xkoBaH-
Hu Actiponn (Giovanni Asproni). «Koj ecth apxuTekTypa» 1 «IIpocTOH KO/I» — TaK
3ByYaT UX MAHTPbL. XOTS MBI He JIOJIKHBI 3a0bIBATh, 4TO MHTEP(ENC 1 €CTh MPOrpamMMa
W YTO €TO CTPYKTYPHBIE 2JIEMEHTHI HECYT MHOTO MH(MOPMAIIUK O CTPYKTYPE IIPOTpaM-
MBI, OUEHb BayKHO TOMHHTD, YTO aPXUTEKTYPaA KUBET B Koje. U eciu mepapaboTka
B MPOU3BOJICTBEHHON MeTadope BeleT K 3aTparam, mepepaboTka B apXUTEKTYPHON
MeTadope BelleT K IIOBbIIIEeHUIO IleHHOoCTH. PaccmarpuBaiite cBOi KO Kak KpacuBoe
BOILJIOIIEHUE OJIATOPOIHBIX YCUJIUN IO TIPOEKTUPOBAHIIO — KaK MPOIlecca, a He Kak
CTATUYECKON KOHEUHON TOUYKU. APXUTEKTYPHbBIE METPUKH MPUBSI3KU U CBSI3HOCTU
MPOSIBJIAIOTCS UMEeHHO B Kojie. Ecoi BbI ocstynaere, kak Jlappu Koncranraiin (Larry
Constantine) onuceIBaeT MPUBSI3KY U CBI3HOCTD, OH TOBOPUT O HUX B KOHTEKCTE KO/IA,
a He BEJUYECTBEHHBIX aOCTPAKTHBIX KOHIICIHIT, KOTOPbIe 0OBIYHO BCTPEUATOTCS
B UML. Puuapx Is6puen (Richard Gabriel) B8 cBoem acce «Abstraction Descant»
YTBEPIKAAET, 4TO abGCTPaKIst — 3710. Tak BOT, KOJ{ — 9TO aHTU3JI0, 2 YUCTHII KOJI, Be-
POSITHO, UMeeT GOKECTBEHHYIO TIPUPO/LY.

Bosspaiiasch k cBoeMy 1puMepy ¢ Kopoboukoii Ga-Jol, noguepkHy oJMH BaxKHbII MO-
MEHT: IaTCKask HApOAHAast MyIPOCTh PEKOMEH/IyeT HaM He TOJIbKO oOpaliaTh BHUMaHe
Ha MeJjiouy, HO 1 6bITb yecmuvimu B MeJiodax. 3T0 O3Ha4daeT 4eCTHOCTDb B KO/I€, 4eCT-
HOCTb C KOJIIETaMH H, 4TO CAMOE BasKHOE, — YECTHOCTD Mepe]i CaMUM COOOI TI0 TIOBOLY
COCTOSTHUST BAIIero Koja. /elicTBUTEIbHO JI MBI C/IeJIaJIi BCe BO3MOKHOE JIJIST TOTO,
4TOOBI «OCTABUTH MECTO JIaTepsi YUIIle, YeM ObLIO 110 Halero mpuxoas? [lepepabora-
JIVL JIF CBOH KOZ TIePeJl TeM, KaK caBaTh ero? DTu IPobJieMbl JIeKaT B CAMOM Ceplie
cucreMbl HeaHocTell Agile. Metogosorust Scrum ykasbiBaeT, 4ToObl epepaboTKa KoJa
JIOJIZKHA CTaTh YACThIO KOHIETITUY «TOTOBHOCTI». H1 apXuTeKTypa, HM YNCThIN KO/ He
TpeOyIOT OT HAC COBEPIIEHCTBA — IIPOCTO OYABTE YECTHBI U [eIaliTe BCE, YTO MOKETE.
YestoBeKy CBOMCTBEHHO OIMHOATHCST; HebecaM CBOMCTBEHHO TIPOIaTh. B MeTogomornm
Scrum Bee TaliHOE CTAHOBUTCA SIBHBIM. MBI BBICTABJIsIEM HAIIOKA3 CBOE IPSA3HOE Gellbe.
MbI 4eCTHO IEMOHCTPUPYEM COCTOSTHHE HAIIETO KOJIa, @ Be/lb KOJl HUKOT/Ia He ObIBaeT
uzjeaabHbIM. Mbl cTaHOBUMCsI GoJiee YeJIOBEYHBIMY 1 TIPUOIMsKaeMast K BeJINIHIO
B MeJIiodax.

B mammeft mpoceccnn HaM OTYASTHHO HY’KHA BCST TOMOIIT, KOTOPYIO MBI MOJKEM TTOJTY-
yuThb. ECiu 4ucThIi 1101 B MarasmHe COKpauliaeT BEpPOATHOCTb HECYACTHDIX CIyYaes,
a aKKypaTHO Pa3JIOKEHHbIE MHCTPYMEHTBI TIOBBIIIAIOT TPOU3BOIUTENLHOCT, TO 51 00€-
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Mpeancnosue 19

UMHU PyKaMu «3a». YTo KacaeTcst 9TON KHUTH, TO OHA SIBJISIETCST JIYUIITUM ITPaKTUYECKUM
TpUMeHeHneM TIPUHIUTOB Lean B o6acTyt pa3paboTKU MPOTPAMMHOTO 0OecTieyeHt s,
KOTOpPOE 51 KOrja-ambo Bujesl B TledaTHOM Buje. Bripouem, st HHOTO 1 He O5KH/Iasl OT
HTON HEOOJIBIION TPYIIIBI MBICJSIIIUX JUUHOCTEH, KOTOPBIE B T€YEHUE MHOTHUX JIET
CTPEMSATCA He TOJBKO Y3HATDh YTO-TO HOBOE, HO U JIEJISATCS CBOMMU 3HAHUSMU C HAMU
B KHUTaX, OJ[HY M3 KOTOPBIX BBI celiuac aepskute B pykax. Mup cran uyth GoJiee co-
BEPIICHHBIM, YeM GBI 710 TOTo MOMeHTa, Korya [lsronika Bob mpucian MHe PYyKOTIHCH.

3aBepIas CBOM BBICOKOTIAPHbIE PAa3MBbIIIIJICHUS, S OTIPABJILIOCh HABOJIUTH TTOPSIOK
Ha CBOEM CTOJIE.

Jlocetime O. Konaun

Meéppyn, /lanus
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BBegeHue

EnvHcTBeHHas HaaexHas MeTpuka KayecTBa KoAa:
KONMUYeCTBO «4YepTel» B MUHYTY

Y10 30 pUrHal
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Xopowwuii ko TTnoxovi koa,

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

Kakas n3 1ByX aBepeil XxapakTepHa JJisI Bamrero kozga? Kakas q1Beps xapakTepHa 7T
Baleil rpymibl uin KoMmmnanuu? [louemMy Bbl Momain UMEHHO B 3Ty KOMHATY? B Heii
U7IeT HOPMATbHBIN aHaIn3 KOIa WK cpa3y sKe MOCe BBITYCKa TIPOTPAMMBI OOHAPY-
JKUJICS TIEJTBIT TIOTOK Y2KACHBIX omn6oK? OTiajKa WjaeT B TAHUKE, BbI TPOCMATPUBAETE
KO, KOTOPBIif, KAK CYUTATOCH, yKe paboTaer? KImeHTsl yXOIAT OT BAC IETBIMU TOJI-
MIaMH, & HAYaJIbCTBO JIBIIINT B 3aTBLIIOK? Kak 0KasaThCs 3a npasuivHotl IBEPhIo, KOTIa
niesia oy T 1mioxo? OTBeT: npogeccuonanrusm.
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BeeaeHue 21

ITpodeccnonannsam nmeeT Be COCTABIAIONIIE: 3HAHNA M IIPAKTHYECKUIL OIBIT. Bbl
TOJKHBI Y3HATH TPUHIIUTIBL, TTATTEPHBI, IPUEMBI 1 9BPUCTIYECKIE TIPABUIIA, I3BECTHBIC
Kaxk/10My IIpodeccronaly, a Takke «BTepeTb» 0JIydeHHbIe 3HAHUS B CBOM T1AJIbIIBI,
rJ1a3a ¥ BHYTPEHHOCTH YCEPIHON paboTOMN 1 MPaKTUKOI.

S Mory o6bsIcHUTL BaM (DU3UKY €3/[bI HA BEJIOCHUTIE/E. B caMoM Jiese, Kiaccuueckast
(busuka oTHOCUTENBHO TIPAMOTMHETHA. Cuila TSKECTH, CHUJla TPEHUS, POTAIIMOHHBIN
MOMEHT, IIEHTP TSKECTH U T. I. — BCE 9TO MOKHO OITNCaTh MeHee YeM Ha OJTHON CTPaH!-
11e ypaBHeHUid. ITUMU (POPMYJIaMu 4 JIOKaKy BaM, YTO e3/Ia Ha BeJIOCUIIe/Ie BO3MOKHA,
U TIPEIOCTABIIIO BCIO HEOOXOIUMYTO JIJIst aToro nHbopMarwo. Ho Koria Bbl BIiepBbie
3abeperech Ha BEJIOCHUTIE], BBl BCE PABHO HEU3OEKHO YIAJIETE.

C nporpaMMUpOBaHUEM AeJI0 0OCTOUT TOYHO TaK Ke. KoHeuHo, MbI MOIJIM ObI 3a1111CaTh
BCE «XOPOMINE» IMPUHITHUITBI YMUCTOTO KO/Ia, a ITIOTOM /TOBEPUTDH BaM BCIO HpaKTquCKyIO
paboty (ApyruMu CI0BaMM, HO3BOJKMThH BaM yIACTh, 3a0paBIINCh HA BEJOCUIIEN), HO
Kakue Obl U3 HAC TOT/A ObLIM YYUTE IS ?

Her. B a2T0i kHure Mbl 110i1/1eM 110 IPYyroMy IIyTH.

YMeHue mucaTh YuCThlii Ko — msceras paboma. OHa He OTPAaHUYMBACTCS 3HAHUEM
naTTepHoB U NpUHIMIIOB. Hajt KogoM HeobxoanMo nonomems. HeoOXouMo nbItaTtbest
u Tepreth Heyaaun. HeoOxoamMo HaOM0aaTh 3a TeM, KaK APYTHE MBITAIOTCS U TEPIIST
Heynaun. Heo6XoanMo BUETh, KAk OHU CIIOTHIKAIOTCS M BO3BPAIAIOTCS K HAayaly;
KaK MyYnTETbHO NPUHUMAIOTCA PEIEHUS U KAKYIO IIEHY IIPUXOUTCA IIATUTD 32 He-
BEPHBII BBIOOD.

[IpuroToBsTech OCHOBATENBHO MOTPYAUTHCS BO BpeMs utenust kauru. [lepex Bamu
HE «JIETKOE YTUBO», KOTOPOE MOKHO IIPOTJIOTUTD B CAMOJIETE U TIEPEBEPHYTD MOCIE-
HIOIO CTpaHMILy Hepes mocaakoil. Kuura sactaBut Bac II0TPyAUTLCS, U nOMPYOumncs
ycepono. Kaxas pabora Bam 1pejcrout? Bol Oygere unraTh Ko — MHOTO Koza. M Bam
NPUAETCS KaK CJIeLyeT IIOyMaTh, YTO B 9TOM KOJE IIPaBUJIbHO, a 4To HeT. Bol Oynere
HabJIo7aTh 3a TeM, KaK Mbl pa30upaeM 5TH MOZLYJIU, a IOTOM cOOMpaeM 3aHOBO. ITO
HOTpe6yeT HeMaJIO BpeMeHun n yCI/I]II/IIL/,I; HO MbI CHHUTaEM, 4TO pE3yabTaT TOIrO CTOUT.

Knura paszaesieHa Ha TP 4YaCTH. B IEPBBIX HECKOJIbKUX IVIaBaX U3J1araroTCsA IIPUHITUIIDI,
IaTTEPHbI U IPUEMbBI HAIITMCAHWA YMCTOTO KOJa. B Hux IIPpUBOUTCA NOBOJIbBHO COJIN/I-
HBII 06beM Ko/la, 1 YUTaTb UX 6yIIeT HEIIPOCTO. Becn ator MaTepuajl MoATOTOBUT BacC
KO BTOpOfI yacTtu. Ecau Bl oT0:K1TE KHUTY I1OCJIE HepBOfI YacTHu — BCEro xopomero!

Bo BTOpOIl YacTt KHUTY TPYAUTHCS IPpUETCs etrfe Ooubine. OHA COCTOUT U3 HECKOJTb-
KUX TIPAKTHYECKUX CIIEHAPMERB HAPACTAIONIEHN CI0osKHOCTH. Kaskaptil crieHapwit mpe-
crasJisieT coboil yIpaskKHeHUe 110 YUCTKE KOjla — UK TIPeobpasoBaHuu mpobIeMHOTO
KOJIa B KOJ[ C MEHBIITIM KOJIUIECTBOM TTPodIeM. UTOOB! YCBOUTD MaTepUas 9TOH JacTH,
HEOOXOIMMO 0CHOBAMENLHO NOMPYIUMbCs. BaM MIPUIETCs TepeKITI0YaThCst Ty/Ia-Clojia
MeKIy TEKCTOM U JIMCTUHTAMU. BaM MpH/IeTcst aHaIn3npoBarh 1 pasdmpaTh KO/, ¢ KO-
TOPBIM MBI paboTaeM, 1 0CO3HATH MPUUYKMHY KayKI0TO BHOCUMOTO M3MeHeHvs. Boiiemre
HA 9TO BPEMsI, TOTOMY UTO pabOma saiumem e 00un 0etb.

TpeThst yacTh KHUTU — KOHIIEHTPUPOBAHHOE BhIpaskeHme ee cyTu. OHA COCTOUT U3
OJTHOM TJIABBI C TIEPEYHEM IBPUCTHYECKUX MPABII M «3aMaXx0B KOJa», COOPAHHBIX BO

21



22 BeeaeHwue

BpeMsI aHau3a. B Xo71e 04MCTKY KO/Ia B IPAKTUUYECKUX CIIEHAPUSIX MBI IOKYMEHTHPO-
BaJIM IPUYNHY KaX/I0T0 BBIITOJIHAEMOrO JIeHCTBUS B BUJIE 9BPUCTUYECKOTO IIPaBUJIa
WJIK <«3araxas. Mbl MbITAIICH TIOHSTH HAIIY COOCTBEHHYO PEAKIIMIO Ha KOJ[ B TIPOIIECCE
€ro YTE€HUsI U U3MEHEHUSI; CTapauCh OOBSICHUTD, TOUEMY MbI UyBCTBOBAJIHU TO, UTO UyB-
CTBOBAJIU, WJIK JIEJIAJIA TO, UTO Jiesianu. Pe3yssrar npescrasisier coboii 6a3y 3sHaHUI,
OTIMICHIBAIONIYIO HATII ITyTh MBIIIIJIEHUS B TIPOTiecce YTeHWsT, HAaTMCAHUS U YUCTKY KOJIA.

BHPOLIEM, 663 THIATEJIbHOTO YTEHUA BCEX ITPAKTUYECKUX CII€EHAPpHEB U3 BTOpOﬁ qacTn
KHUTU TIOJB3bI OT 6a3bl 3HAHUT Oyzer HeMHOTO. B THX clleHapusx Mbl TIATEJbHO
HOMETHJIN KasK/[0€ BHOCUMOE U3MEHEHHUE CCHIIIKON HA COOTBETCTBYIOIIEE 9BPUCTHYE-
ckoe mpaBuio. CChIIKY 3aKTI0YAIOTCS B KBaJPATHBIE CKOOKH 1 BBITJISIIAT TPUMEPHO
tak: [H22]. 9T0 1103BOISAET YUTATEIO BUAETD KOHMEKCM, B KOTOPOM TTPUMEHSIOTCS
appuctuku! [J1aBHAs IEHHOCTD 3AKJII0YAETCST JIsKe He B CAMUX 9BPUCTHKAX, & CBSI3SIX
MEXK/y HUMHW 1 KOHKPETHBIMUW PEIICHUAMU, IPUHUMAEMbIMHA B XO0/[€ YNCTKU KOJla
HPAKTUYECKUX CIIEHAPUEB.

Y106l MTOMOYB BAM OTCJICKMBATH ITH CBSI3H, MBI PA3MECTIIIN B KOHI[E KHUTH CITHCOK
IIePeKPECTHBIX CCBhIJIOK. B HeM IpuBeieHbl HoMepa CTpaHuIl Beex cehliok. I1o atomy
CIIMCKY MOJKHO HalTU Kaxkl0e MeCTO, B KOTOPOM IIPUMEHSJIACh Ta W UHAS 9BPU-
CTHKA.

Ecau BBl mpounTaeTe NepBYyIO U TPETHIO YACTh, MPOIYCTUB aHAJIN3 MPAKTUICCKUX
CIIeHApUEB, — CYUTANTE, UTO BBI IPOUUTAIIH €IIIE OJIHY «JIETKYIO» KHUTY O HAITMCAHUT
KauecTBEHHOTO KoJia. Ho eciin BbI IOTpaTuTe BpeMst Ha MPopabOTKy BCEX CIIEHAPUEB,
IIpOCJICIUTE 32 KaXK/bIM KPOLIEYHBIM HIATOM, 3a Ka)k/IbIM pellleHUeM, €CJIN Bbl 110-
crasuTe cebst Ha HAIIE MECTO ¥ 3acTaBUTE ceOst [yMaTh B TOM JKe HAIIPABJICHUHU, TO
Ballle ITOHUMaHUe STUX MPUHITUIIOB, TATTEPHOB, TPUEMOB 1 9BPUCTUK 3HAYUTEIBHO
yray6utcest. 3HaHus yike He 6yayT «BHemHUMNI». OHU TIPOHUKHYT B BAIIN TTATBITHI,
ryiaza u cepaiie. OHM CTaHYT YacThIO Balllell IMYHOCTU — KaK BEJIOCUTIE/l CTAHOBUTCS
IIPOIOJIKEHUEM Balllero TeJla, Korjia Bbl HayuynuTech Ha HeM e3/[UTh.

bnarogapHocTu

51 6aaromapio 1Byx xyno:xuukos, [Iskeaaudep Kounke (Jeniffer Kohnke) u Anskeny
Bpyke (Angela Brooks). /Ixxenandep coznana oTIndHbIe OCTPOYMHbBIE DUCYHKH B Ha-
yaJie KaXJ/I0H IJIaBbl, a Tak:Ke HapucoBasia moptpetol Kenra beka, Yopna Kannunrema,
beépua Crpaycrpyna, Pona /Ixxeddpuca, [panu byua, /laitBa Tomaca, Maiikia
®Dusepca... U MeHsl.

AHJKea 3aHUMATIACh PUCYHKAMMU, TTOSICHSIONIUMU MaTePUaJ BHYTPH TJ1aB. 3a Mpo-
Te/IITE TOBI OHA TIOJTOTOBMJIA HEMAJIO UJLTIOCTPAIINIA JIJIST MOMX KHUT, B TOM YHCJTIE
s kaury «<Agile Software Develpment: Principles, Patterns, and Practices». Kpome
TOTO, OHA MOU TIEPBEHEII, 1 5 el TOP3KYCh.
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Bbl unTaere sTy KHUTY 10 IBYM ITPUYMHAM. Bo-T1epBbIX, BbI IPOrpaMMucCT. Bo-BTOPBIX,

BbI XOTUTE ITOBBICUTH CBOIO KBaJII/I(l)I/IKaHI/HO KaK IIporpaMMucTa. OTmaHo. XOPOH_H/IX
IIPpOrpaMMUCTOB HE XBaTaeT.

JTa KHWUTa TOCBAIIEeHA XOpoleMy ITporpaMmMupoBanuio. OHa oJHa peabHbIX MTPU-
MepoB Kojia. Mbr Oy/ieM paccMaTpuBaTh KOJI ¢ HATIPABJIEHUIT: CBEPXY BHU3, CHU3Y
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24 Fnaea 1. YncTbiii koA

BBEPX, 1 flaxke udnyTpu. K mocieneii ctpanuile KHUTH BbI y3HAeTE€ MHOTO HOBOTO
o Kojie. Bosiee Toro, BbI HayunTech OTJIMYATh XOPOUIMH KO/l OT 1s1oxoro. Bol y3naere,
KaK ICaTh XOPOIIHA KOl 1 KaK IPeodPa3oBaTh IIOXO0 KO/ B XOPOIIHUI.

Oa 6yper kopa

Bo3MoXHO, KTO-TO CKaKeT, YTO KHUTA O KOJie OTCTaja OT BDEMEHHN — KO/ ceifuac yxKe
He TaK aKTyajieH; BMECTO Hero BHUMAHHe CJIe[yeT HAPaBUTh Ha MOJEJTH U TpeboBa-
nus. Ham gaske 10BOAMIIOCH CIIBIIATE MHEHUE, UTO KOJI KaK TAKOBON CKOPO TepecTa-
HET CyIIecTBOBaTh. YTO CKOPO BeCh KO/ OY/ET TeHEPUPOBAThC S, @ HE ITUCAThCS BPYU-
Hy10. YTO MPOrpaMMUCTBI CTAHYT TIOMPOCTY He HY’KHBI, TOTOMY 4TO OGU3HECMEHBI (Y-
NIyT TEHEPUPOBATD TIPOTPAMMBI IO CTIETTH(PUKATIISM.

Epynna! Koz Hukoria He MCY€3HET, TOTOMY YTO KOJL TTPECTABIISIET TIOAPOOHOCTH TPe-
Gosanuii. Ha omnpeseneHHoM ypoBHe 5TH TOAPOOHOCTH HEBO3ZMOKHO UTHOPUPOBAThH
M aGCTPArvpoBaTh; MX MPUXOINTCS OTPENENSITh. A KOT/Ia TPEOOBAHMST OTIPENEISIOTCST
HACTOJIBKO TIOAPOGHO, YTOGBI OHM MOTJIH OBITH BBITOJTHEHBI KOMITHIOTEPOM, 9TO ¥ €CTh
porpaMMupoBanue. A uX onpesesieHue ecTh KOJI.

BeposiTHO, ypoBeHb aGCTPAKIINHI HAIINX SI3BIKOB ITPOIOJIKUAT PAacTH. S Takke 0xKUIalo,
YTO KOJIMYECTBO TPEJIMETHO-OPUEHTUPOBAHHBIX SI3bIKOB TTPOJIOJLKUT pacTtu. 1 aTo
xoporto. Ho ko oT aToro cymecTBOBaTh He TiepecTaneT. B camom zese, Bce ompese-
JICHUSI, HallCAHHbIe HA 3TUX BBICOKOYPOBHEBBIX, ITPEMETHO-OPUEHTUPOBAHHBIX
SI3bIKaX, CTaHyT KogoM! M 9TOT KOz oJKeH ObITh ZOCTATOYHO KOMIIAKTHBIM, TOYHbIM,
(hopMaIbHBIM ¥ HOAPOOHBIM, YTOOLI KOMIILIOTEP MOI IIOHATDH U BBILIOJHHUTD €r0.

Jloam, moJraraioniye, 4To Kof Korga-HuOyAb MCYE3HET, HATOMMHAIOT MaTEMaTUKOB,
KOTOpbIE HAJEIOTCs KOTAa-HuOyab 0OHAPYKUTh HeOPMaIbHYIO MaTeMaTHYECKYIO
ANCHUTIIINHY. OHI/I HaJAeTCA, 4YTO KOFIIa—HI/I6yI[b 6y[[yT TTOCTPOEHBI MallIMHBI, KOTO-
pbie OYAYT JeaaTh TO, YTO Mbl XOTHM, a HE TO, YTO MbI IIPUKa3bIBaeM C/e/IaTh. Takue
MAIIUHBL JOJKHBI IIOHUMATh HAC HACTOJbKO XOPOLIO, YTOObI IIpeoOpa3oBaTh HaOOP
HEYETKUX NOTPeOHOCTEN B MAEAIHHO BBIIOIHIAEMbIE IPOrPAMMbI, TOUHO OTBEYAIOIIE
HTUM TTOTPEOHOCTSIM.

Ho artoro vukoraa #e mpousoiiger. Jlaske J0au, O BCeH MX UHTYHUIMENH U n3006pe-
TaTeIbHOCTBIO, HE CIIOCOOHBI CO3/IaBATh YCIIENTHBIE CUCTEMBI Ha OCHOBE TYMAaHHBIX
MPeICTaBICHUN CBOUX KJINEHTOB. ECJU IUCIUILIHA OnpeiesieHust TpeGoOBaHU i
HAC YeMy-TO HAYYMJIa, TaK 9TO TOMY, YTO YETKO OIpe/ie/IeHHbIe TPeGOBAHMS TaK JKe
bopMasbHbI, KaK caM KOJI, 1 MOTYT UCIIOJIb30BATHCsI KAK UCIIOJHIEMbIe TECTI ATOTO
kojal

B cymmoctu, Koj mpejictaBisieT co6oi A3bIK, Ha KOTOPOM B KOHEYHOM WTOTE BBIPa-
JKAIOTCST TOTPEOHOCTH. M bl MOKEM CO3/IaBATh SI3bIKU, OJIM3KUE K TTIOTPEOHOCTSIM. MbI
MOJKEM CO3/[aBaTh MHCTPYMEHTBI, TOMOTatoIie HaMm 06pabaTbiBaTh 1 COOMPATDH 9TH
norpebHOCTH B hopMasibHbie CTPYKTYPbl. Ho HEOO6X0AUMAast TOYHOCTh HUKOT/IA He
MCYE3HET — A CJIE/IOBATEIBHO, KO/l OCTAHETCS BCET/a.
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Mnoxoun kox

Hepnasno st untan npeaucioBue K kaure Kenra beka
«Implementation Patterns» [Beck07]. ABrop roso-
PWT: «...9Ta KHUTa 6a3upyeTcs Ha IOBOJBHO HEITPOU-
HOWU MTPE/IMOCHIJIKE: YTO XOPOIINH KOJI BasKeH...» He-
npounas npeanoceinka? He cormacen! Ha moii
B3IJISI/I, ATa MPEATIOCHLIKA SIBJISIETCSI OJHOM U3 CaMbIX
MOIIHBIX, OCHOBOTIOJIATAIOTINX W MHOTOTPAHHBIX
TTOJIO;KEHN Hatrero peMecsa (1 s gymaro, uto Ken-
Ty 3TO M3BECTHO). MBI 3HAaeM, YTO XOPOIIUH KOJI
Ba)KeH, TTOTOMY UTO HaM MPUXOJUJIOCH TaK J[0JITO
MUPHUTHCS C €r0 OTCYTCTBUEM.

Opxna xoMmmanung B kouie 80-xX rogos Hamucasia
npunoxkenue-6ecrcemnep. Ipuioxenne crano ypes-
BBIYANHO TOTYJISIPHBIM, MHOTHE TIPOhECCUOHATIBI
MOKYTAJIU U UCTIOJIb30Bau ero. Ho moToM UKk
BBIILYCKa HOBBIX BEPCHI CTaJIN 3aTATUBaThCst. Ouio-
KM He UCIIPABJIINCh MEXKIY BepCUsiMU. Bpems 3arpysku pocio, a coou MpOUCXOAUIN
Bce vare. [ToMHIO TOT JieHb, KOT/Ia 51 B Pa3/ipaskeHUHN 3aKPBIJ ATOT MPOAYKT M HUKOT/IA
He 3arryckas ero. Bckope ata KoMITaHusi pa3opuiach.

JIBa IeCATUIETHS CITYCTS 1 BCTPETHII OJIHOTO M3 PaGOTHUKOB TOW KOMITAHUY U CTIPO-
CUJI ero, 4To e 1pousouwno. OTseT HoATBepAn Mou onacenud. OHu TOPOIUINCDh
C BBITYCKOM IPOJIYKTA HA PBIHOK U He 0Opalaii BHUMaHus Ha kKadecTBo Koia. C 1o-
GaBJeHIIeEM HOBBIX BO3SMOYKHOCTET KO/ CTAHOBIICS BCE XysKe U XYIKe, TIOKA B KAKOH-TO
MOMEHT He BBIIIEN U3-10/l KOHTPOJIS. [110X01i K00 npueen k Kpaxy KoMnanuu.

[L1oxoi Kox Korga-HuOyab Meras Bamein pabore? JIio6oil CKOIbKO-HUOYIb OIBIT-
HBII IPOrPAMMHUCT HEOIHOKPATHO MOIAa/ B MOA00HY0 cuTyaruio. Mbl IpoupaeM-
s uepes MI0Xoi Koji. Mbl BSI3HEM B XUTPOCILIETEHUN BETBEH, MTOMAJIAeM B CKPhIThIE
JIOBYIIKU. MBI ¢ TPYZIOM IIPOKJIAJIbIBAEM Iy Th, HAJIESACh [TOJYYUTh XOTh KaKyIo-HUOY /b
HO/ICKA3KY, YTO JK€ IIPOUCXO/NT B KOJIE; HO He BUAUM BOKPYT ce0sl HUYero, Kpome Ho-
BBIX 3aJIe;Kell HeBPa3yMUTEJIbHOTO KOJIa.

Koneuno, 1m1oxoii ko Meinas Baiieii pabore. [Touemy ke Bbl iucanu ero? ITpitasmch
Hockopee peuth 3agauy? Topornuaich? BosMoskHO. A MOKeT ObITh, BAM Ka3ajoCh,
4TO y Bac HET BPEMEHN Ka4eCTBEHHO BBIIIOJHUTD CBOIO paboTy; YTO Balle Ha4albCTBO
OyJIeT HEeZOBOJIBHO, €CJIM BBl TOTPATHTE BPEMsI HA YHCTKY CBOETO KOjia. A MOJKET, Bbl
ycTasum paboTaTh HaJ IPOrpaMMOM 1 BaM XOTEJIOCh IIOCKOpee N30aBUThCS OT Hee. A Mo-
JKET, BbI TIOCMOTPEJIM Ha CIUCOK 3allJIAHMPOBAHHBIX U3MEHEHUI U MOHSIH, YTO BaM
HEeOOXOIUMO ITOCKOPEE «IPUKPYTUTh» 9TOT MOJLYJIb, YTOOBI IIEPENTH K CJIEAYIOLIEMY.
Takoe 6bIBAJIO C KasK/IBIM.

Kaskprii m3 Hac cMOTpesT Ha TOT Xa0¢, KOTOPBIA OH TOJIBKO YTO COTBOPHIJIL, U PEIat
OCTaBUTb €ro Ha 3aBTpa. Kasx1plii ¢ ob/1erdeHreM BUIE, 4To GECTOMKOBAs IIPOrpaMMa
paboraer, 1 perna, 4yTo pabodast MellaHuHa — JIydiie, yeM Hudero. Kaxapiii oberas
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26 Fnaea 1. YncTbiii koA

cebe BEPHYTDHCA U TIOYUCTUTD KOJ... ITIOTOM. KOHG‘IHO, B T€ /ITHU MBI €lll€ HE 3Ha/I1N 3aKOH
Jlebmana: nomom PasrHoCuJibHO Huxozoa.

Pacnnarta 3a xaoc

Ec/iu BbI 3aHMMaJIMCh IPOTPaMMKUPOBaHIEM OoJlee IBYX-TPEX JIET, BAM HaBEPHSIKA J10-
BOJMJIOCH BA3HYTH B UyKOM — MJIM B CBOEM COOCTBEHHOM — GECIIOPSLOYHOM XOJE.
3amejieHe MOKeT ObITh BECbMa 3HaYMTENbHbIM. 3a Kakue-H1uOy/Ib To-1Ba IPyII-
IIbI, O4€Hb OBICTPO JIBUTABIINECS BIIEPE] B CAMOM Hayajle IPOeKTa, HAYMHAIOT 11013+
TH €O CKOPOCTBHIO yauTKu. Kasxkzoe nsmMeHnenne, BHOCUMOE B KOJI, HapyIuaeT pabo-
Ty Ko/la B /IByX-Tpex Mectax. Hu o71HO n3MeHeHne He MPOXOAUT TPUBHUAIbHO. {71
KasK0rO JOIOJHEHUS WU MOAUMDUKAIIMK CUCTEMbI HEOOXOIMMO «IIOHUMATh» BCe
XUTPOCILUIETEHU KoJa — 4TOObI B IIporpaMmMe ux crajo eiie 6oubiie. Co BpemeHnem
Hepaszbepuxa pa3pacTaeTcs HACTOJIBKO, YTO CIPABUTHCS ¢ HEll yxke He yaaercs. Bbi-
XO/Ia MIPOCTO HET.

[To Mepe HakoILIEHNSI Xa0ca B KOJIE TTPOU3BOIUTEIBHOCTD IPYIIIIbl HAYMHAET CHUKATD-
csl, aCMITOTUYECKH TIPUOJIMKASICh K HYJI0. B X0/1€ CHUKEH M IIPOU3BOIUTEIbHOCTH
HAYaJIbCTBO JIEJIAET €/[MHCTBEHHOE, UTO OHO MOJKET C/IeJIaTh: TIOJIKJTIOUAET K TIPOEKTY
HOBBIX PaOOTHUKOB B HAJIEK/I€ TOBBICUTD IPOU3BOAUTENLHOCTD. HO HOBUYKM HUYEro
He TTOHUMAIOT B apXUTEeKType cucteMbl. OHU He 3HAIOT, KAKHE M3MEHEHUST COOT-
BETCTBYIOT HAMEPEHWSIM MTPOEKTUPOBIINKA, a KaKue UM TTPOTUBOpeYar. bosee Toro,
OHU — ¥ BCE OCTAJIbHbIE YIACTHUKY TPYIIIIbI — HAXOSATCS IO/l CTPANTHBIM JIaBJIEHUEM
CO CTOPOHBI Haua/IbCTBa. B cremnike oHU paboTaloT Bee HEOPEKHEe, OTUEro POU3BO-
JIMTEJTbHOCTH TOJIBKO TTPOIOJKAeT manath (puc. 1.1).

, 100
&
S 80
0
S 60
=
g 40
e
o 20
Q.
c

0

Bpewms

Puc. 1.1. 3aBMCMMOCTb NPOU3BOANTENBHOCTU OT BPEMEHU

FpaHano3Has nepepaboTka

B xoneurnom utore rpyrma yerpanaet 6yHT. OHa cO00MIAeT HAYATHCTBY, YTO He MOJKET
MPOOJIKATH Pa3paboTKy OTBPATUTEIBHON KOMOBOW 6asbl, 1 TpebyeT mepepaboTku
apxuTeKTypbl. HauasbcTBO He XOUeT TPATUTH PECYPCHI HA MOJIHYTO MePepadoTKy Mpo-
€KTa, HO He MOXKeT OTPULATh, YTO IIPOU3BOJUTEIbHOCTD IIPoCTo yakacHa. Co BpeMeHeM
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Pacnnata 3a xaoc 27

HAYaIbCTBO TO/IAETCS HA TpeOOBaHUsT Pa3pabOTUNKOB U IAET PaspelieHre Ha Mpo-
BeJIeH1e IPaHINO3HOIT TIepepaboTKIL.

Hab6upaercs HoBast «yapHast Tpyminas. Bee XoTaT B Hell yuacTBOBAaTbH, MOTOMY UYTO
MIPOEKT HAYMHAETCS «C HYJIsT». Pa3paboTunku OyIyT CTPOUTH «HA MYCTOM MECTE»,
U CO3/IaJIyT HEYTO BOUCTHHY MpekpacHoe. Ho B «yzapHyIo Tpymimy» oTOUpaioT ToJIb-
KO CaMBIX JIYYIIIUX U YMHBIX. BceM oCTabHBIM IIPUXOAUTCS COMTPOBOKIATH TEKYIILYTO
CUCTEMY.

Mesx iy AByMd IpyIIIaMyd HAaUMHAETCS TOHKA. « YIapHasi TPyIiiay J0JKHA IIOCTPOUTD
HOBYIO CHCTeMY, KOTopasi JieJlaeT TO JKe caMoe, 4To jejana ctapas. boiee Toro, oHa
JI0JIZKHA CBOEBPEMEHHO YUYUTBIBATH U3MEHEHUS], HEIIPEPbIBHO BHOCUMbIE B CTApyIO
cuctemy. HauasnbcTBO He 3aMeHSET CTapylo CUCTEMY /0 TeX 0P, TIOKa HOBasgd CUCTeMa
e Oy/IeT MOTHOCTDHIO TIOBTOPSITE €€ (QYHKITMOHATBHOCTD.

Taxast roHKa MOKET 1IPOJIOJIZKATbCA OYEHD J10JIT0. MHe U3BeCTHbI cjlyyau, Kak OHa
npogoskanack mo 10 jer. VI kK MOMEHTY ee 3aBepIIeHns OKa3bIBaJI0Ch, YTO MCXOIHBIN
COCTaB JIABHO TIOKWHYJT «YIapPHYIO TPYTITY», a TEKYIINE YIACTHIKI TPeOOBATN TIepe-
paboTaTh HOBYIO CHCTEMY, IIOTOMY YTO B HEH TBOPHUJICS CYIIUI Xa0C.

EcJyiit BbI CTAIKUBAIUCH XOTsI ObI ¢ HEKOTOPBIMU YaCTSIMU UCTOPHUU, KOTOPYIO 5T ceivac
TIOBEJIAJ, TO BBI YK€ 3HAETE, 4TO TOJIepKaHNe YUCTOTHI KOJla He TOJIbKO OKYTIaeT 3a-
TpaueHHOE BPEMST; OHO SIBJIIETCA JIeJIOM TPOdeCcCHOHANBLHOTO BBIKUBAHMS.

OTHOLWEeHue

Bawm noBojguinoch IpoAnpaTbhbCsd 4epe3 KO/ HaCTOJIbKO 33.HyTaHHbII‘7I, 4TO y BaC yXoamn-
JI HeJleJIn Ha TO, YTO JOJIKHO OBLIO 3aHATH HECKOJIBKO 4acoB? Bbl BuUeJiN, KaK U3Me-
HEHMneE, KOTOpoeE Bpo/ie OBl JLIOJIZKHO BHOCUTBCA B OJTHOTI CTPOKeE, ITPUXO/IUTCS BHOCUTD
B COTHAX Pa3HbIX MOI[yJICﬁ? ITU CUMIITOMBI CTAJN CJAUIITKOM IIPUBbIYHBIMU.

[Touyemy ato mpoucxoauT ¢ kogom? IToueMy XOpOInii KO Tak ObICTPO 3arHUBAET
U IIpeBpaliaeTcs B II0X0H KoA? Y Hac 00bIYHO HaXoAuTCs Macca 00bscHeHnH. Mbl
sKalyeMcsl Ha MsMeHeHUs: B TpeOOBaHusX, IPOTUBOPEYAIIie HCXOAHON apXUTEKTYPe.
Mol crenaeM o rpauKax, CAUIIKOM JKECTKUX JIJI TOTO, YTOOBI €J1aTh BCe, KaK M0JI0-
sKeHO. MbI CIUIETHUYAEM O IJIYTIOM HaYaIbCTBe, HETEPIUMbIX KJIMEeHTaX 1 OECTOMKOBBIX
TUTax 13 ot/esra Mapkerrara. OIHaKO BIUHA JIEJKUT BOBCE He Ha HUX, a HA HAC CAMUX.
[lesio B Hatem Herpoeccnonain3me.

B03MOKHO, IPOTJIOTUTE 3TY TOPHKYIO MO0 Oy/IeT HepocTo. Pa3Be Mbl BHHOBATHI
B 9TOM Xaoce? A Kak ke TpeboBanusa? Ipaduk? Tiynoe HauaIbCcTBO U GECTOJKOBbIE
TUIIBI U3 OT/lesIa MapKeTHHTa? PasBe 1o KkpaiiHeil Mepe YacTh BUHBI He JIEXKUT HA HUX?

Her. HauaibeTBO 1 MapKeTOIOrH 0OPAIIAOTCs K HaM 38 WH(pOpMAaIineil, Ha OCHOBAHUH
KOTOPO#T OHU BBIZIBUTAIOT CBOW O0EIAHMsT 1 00s13aTeTHLCTBA; HO ayKe eCTM OHU K HaM
He 0OPAIAIoTCs, MBI He JTOJIKHBI GOSITHCS TOBOPUTL UM TO, 4TO MbI JiymaeM. [1osb30-
BaTen 0OPAIIAIOTCS K HaM, YTOOBI MBI BHICKA3aJIM CBOE MHEHUE OTHOCUTENTHHO TOTO,
HACKOJIbKO YMECTHBI TpeGOBaHUs B cucTeMe. PYKOBOAUTENN TPOEKTOB 0OPAIIAI0TCs
K HaM 3a TIOMOTI[BIO B COCTaBJICHUN rpaduka. Mbl IpUHIMaeM caMoe JesITelbHOe

27



28 Mnasa 1. YucTbin Koa

y4dacCTHe B IIJIAaHUPOBAHWU ITPOEKTA N HECEM 3HAUYUTEJIbHYTO OO OTBETCTBEHHOCTH 3a
Jo0bIe ITpOBaJIbI; 0COOEHHO ecJIN 9TH ITpOBaJIbl O6yC]IOBJI€HI)I IIJIOXUM KO,ZIOM!

«Ho nocroiite! — ckaxere Bol. — Eciiu 51 He c/ies1aio To, 4TO TOBOPUT MOI HAUaJIbHUK,
MeHst yBoJisiT>. Cropee Beero, HeT. OOBIYHO HAYAIBHUKH XOTSIT 3HATD TIPABLY, ke
€CJIU 110 UX II0BEJIEHUIO 9TOrO He cKaskelllb. HayanmbHUKM XOTAT BUETh XOPOILINI KO/,
JIasKe ecJiv OHM MOMeIIanbl Ha pabodyeM rpaduke. OHE MOTYT CTPACTHO 3AIHUINATH
rpaduk 1 TpeboBaHs; HO 9TO MX paboTa. A Bala paboTa — TaK JKe CTPACTHO 3allK-
1IaTh KOJI.

Yro0bl cTaso MOHSATHEE, PEICTABBTE, YTO BBl — Bpad, a Balll TTAI[HEHT TpeOyeT mpe-
KPaTUTD [{yPallKoe MBITbe PYK IIPU ITOATOTOBKE K OIlePallii, IOTOMY YTO 9TO 3aHUMAeT
CJIMIIKOM MHOTO BpeMenn!! EctecTBeHHO, TAIMEHT — 3TO Balll HAYAJBHUK; U BCE JKe
Bpay JI0OJKEH HA0TPe3 OTKA3aThCsl TIOAUUHHUTHCS ero TpeboBatusam. ITouemy? TToromy
4TO Bpay 3HAET 00 OIACHOCTHU 3apaskeHus GOJIbIIe, YeM IalieHT. B0 Obl CAUIIKOM
HepoheCcCUOHAIBHO (& TO U TIPECTYITHO) TTIOAYMHUTHCS BOJIE TAIUEHTA.

TakuMm 00pa3oM, IPOTPAMMUCT, KOTOPbIH IIOAYMHIETCS BOJIE HAYaIbHUKA, HE IIOHK-
MAIOIETO OTTACHOCTh HEKAYECTBEHHOTO KO/, TIPOSIBIISIET HETTPO(ECCHOHAIN3M.

OCHOBHOM NapagoKc

ITporpaMMUCTBI CTAIKMBAIOTCS ¢ OCHOBHBIM TIapaflokcoM 6a3oBbIx HeHHocTel. Kask-
JbII Pa3paboTYKK, UMEIOLIMI CKOJIbKO-HIOY/Ib 3HAUNTENIbHBINA OIBIT PabOThI, 3HAET,
4TO TPEAbILY NI OecropsIoK 3amepsier ero pabory. Ho mipu aToM Bee paspaboTuu-
KM 1I0]] IaBJIEHIEM TBOPAT GECIOPSLOK B CBOEM Koze A1 cobmonenus rpaduka. Ko-
poue, y HUX HeT BpeMeHH, uToGbl paboTath ObICTPO!

Hacrogiue npodeccronasnbl 3HAIOT, YTO BTOPast IIOJI0BUHA 9TOTO TTapalokca HeBepHa.
HeBo3mosxHO Bbiep:KaTh rpaduk, yerpous OGecriopsiiok. Ha camom jesie aToT Oec-
TOPSIZIOK CPasy Jke 3aMeTHT Barry paboTy, u Tpabuk 6yaer copBaH. EANHCTBEHHDIH
crocob BbIIEPKATh rpahuK — U eIMHCTBEHHBIN crocob paboTaTh OBICTPO — 3aKIIIO-
YAeTCsT B TOM, YTOOBI IOCTOSTHHO TIO/IEPKUBATH YUCTOTY B KOJIE.

MUckyccTBO uncrtoro koga?

JlomycTim, Bbl COTJIACUIUCDH C TeM, U4TO OECIIOPSI0K B KOJIe 3aMe/jIseT Balry pabory.
JlormycTim, Bbl COTJIACUIIICH, 4TO IJIs OBICTPOI paboThl HEOOXOAUMO COOJIIOAATD UH-
croty. Tor/a Bbl IOJKHBI CIIPOCUTD cebst: «A Kak MHe HallucaTh YUCThIi Ko ?» Bectio-
JIE3HO TIBITAaThCS HATMCATh YUCTHIN KOJ, €CJIV BBl He 3HAETe, UTO ATO TaKoe!

K coskaznenuio, Harmcanye YuCTOro Kojia UMeeT MHOTO ODIIETo ¢ skuBoImcbio. Kak mpa-
BUJIO, MBI CIIOCOOHBI OTJIMYKUTD XOPOIIYI0 KAPTHHY OT IJIOXOH, HO 9TO €Ille He 3HAYWT,

! Korma Urmar 3emmennseiic B 1847 Toy BriepBbie MOPEKOMEHIOBAT BPaYaM MBITh PYKHU TIEPE/T
OCMOTPOM MAIMEHTOB, €T0 COBETDI OBLII OTBEPIHYTHI HA TOM OCHOBAHWH, YTO Y BPAY€il CAUIITKOM
MHOTO PabOTbI 1 HA MBIThE PYK Y HIX HET BPEMEHHU.
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YTO MBI yM€EeM PUCOBaTh. TAKUM 00Pa30M, YMEHUE OTJIMYATH YUCTHII KOJ[ OT TPSI3HO-
TO ellle He 03HayaeT, 4To Bbl yMeeTe [1CcaTh YUCTbIH Ko/

Yro6bl HATMCATH YHCTHINH KO/, HEOOXOIMMO CO3HATEIBHO TPUMEHSITh MHOKECTBO TIPH-
€MOB, PYKOBOJICTBYSICH TIPHOGPETEHHBIM YCEPAHBIM TPYIOM YYBCTBOM «4HUCTOTHI».
KitoueByio poJib 37iech UTpaeT «4yBCTBO Kojiay. OIHU € HTUM YYBCTBOM POXKAAIOTCS.
Jlpyrue paboTaior, 4TO6BI PasBUTH €r0. ITO TYBCTBO He TOJIHKO MO3BOJISIET OTJINYUTh
XOPOHIMH KOJI OT IJIOXOTO, HO U JIEMOHCTPUPYET CTPATETUIO0 TPUMEHEHUS HAINX Ha-
BBIKOB JIJIsI IPEOOPa30BAHMUS TIJIOXOTO KOJA B YHCTHIH KO/,

ITporpaMmuct 6e3 «4yBCTBA KOJa» MOCMOTPUT Ha TPSI3HBIN MOLYJb U PACIIO3HAET
GecropsiIoK, HO TOHSATHSI HE MMEET, YTO ¢ HUM JieJaTh. [IPOrpaMMHUCT ¢ «4yBCTBOM
KOJIa» CMOTPUT Ha TPSI3HBIN MOJLYJIb I BUJIUT Pa3jnyHble BADUAHTHI U BO3MOKHOCTH.
«YyBCTBO KO/Ia» MOMOJKET eMy BBIOPATH JIYUIIHil BADHAHT U CIIAHUPOBATH MOCJIE0-
BATEJILHOCTD IPEOGPAZOBAHMIA, COXPAHSIONINX MOBEIEHUE TIPOTPAMMbI U IPUBOISIIAX
K HY’KHOMY PE3yJIbTaTy.

Kopoue roBopsi, TporpaMMUCT, TIUITYTIANR YUCTBIA KOJI, — 3TO XYJIOXKHUK, KOTOPbII
MPOBOIUT TIYCTON 9KPaH Yepe3 Cepuio MpeobpaszoBaHii, TOKa OH He MPEBPATHTCS
B 9JIETAHTHO 3aIIPOTPAMMUPOBAHHYIO CUCTEMY.

YTO TaKoe «4YUCTbin Kog>»?

BeposTHO, CKOJIBKO CyIIeCTBYeT TPOrPaMMUCTOB, CTOJILKO HaliIeTCs 1 ollpe/ie/ieHu .
[ToaToMy 5 cTIpocus y HEKOTOPBIX U3BECTHBIX, YPE3BBIYANTHO OIBITHBIX MTPOTPAMMMU-
CTOB, YTO OHU JYMAIOT IO 3TOMY TIOBOZLY.

BbEPH CTPAYCTPYI, CO3[ATEJIb C++
U ABTOP KHUI'N «THE C++ PROGRAMMING
LANGUAGE»

S nobnto, UTobbl MOV KOZ 6blT 3NEraHTHLIM U 3-
(bekTBHbIM. JlorMka AOMKHbI ObITb AOCTAaTOYHO
NPsSIMOSIMHENHOW, 4YTOObI OWKMBKaM 6blNo TpyaHO
CMpSATaTbCS; 3aBUCMMOCTU — MUHUMASIbHLIMU, YTO-
6bl yNpoCTUTL COMpoBOXAeHWe; obpaboTka owu-
60K — MOJIHOW B COOTBETCTBUM C BblpaboTaHHOM
cTpaTervei; a npou3BOAUTENBHOCTb — OJIM3KON
K OMTWMasibHOM, YTOBbl HE UCKYLaTb fofen 3a-
rPS3HSTb KOZ 6ECrpUHLMMHBIMKU ONTUMU3ALIMSIMU.
YUCTbIN KOZ XOPOLLO peLlaeT OaHy 3aaaudy.

BrépHu ncnomb3yer coBO «aseranTHbIN». Xoporiee cioBo! CiroBaps B MoeM Mac-
Book® BbiaeT ciepyroniue ompeaeeHus: J0CTaBASIONNNA YIOBOJbCTBHE CBOMM
U3SIIIECTBOM W CTHJIEM; COUYETAOIINIA TPOCTOTY ¢ n3obperaTesbHOCThIO. ObpaTuTe
BHUMaHHe Ha 060POT «I0CTaBJSIOIUI yaIoBOIbCTBHE>. OueBnaHO, BhEpH cumraer,
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30 Fnaea 1. YncTbiii koA

YTO YUCTBINA KO IPUSATHO YUTATh. [IPH YTEHUM YMCTOTO KOJIA BbI YIBIOAETECH, KAK TPU
BHJIe UCKYCHO C/ICJIAHHOM MY3bIKAJIbHOM HIKATYJIKU UM XOPOIIO CKOHCTPYUPOBAHHOMN
MAaIITHBI.

BoépH Takxke ynomuHaer 06 a(hGeKTUBHOCTH — MPUTOM JBa1bl. HaBepHOe, HU-
KOTO He YIUBAT 9TH CJIOBa, Mpou3HeceHHbe n3o6peratesieM C++, HO s Lymaio, 4To
3/IeCh KPOETCsT HeuTO GOJIbIlee, YeM MPOCTOE CTPeMIIeHIe K cKopoctu. HarpacHbie
TpPaThI IPOIECCOPHOTO BPEMEHH HEeaJIeraHTHBI, OHY He PaAyIoT riias. Takske obparure
BHHMaHME Ha CJIOBO «UCKYIIIEHNE», KOTOPbIM BbépH OIINUCbIBAET IIOCJIEACTBU A HEDJIEe-
raHTHOCTH. B aToM kpoetcst rirybokast uctuna. I1moxoit Koz uckywaem, ciocoO6CTBYsT
yBesmuennio Gecriopsizikal Korjia apyreie mporpaMMICTbl UBMEHSIOT TIOXOH KOJT, OHI
00BIYHO JIEJIAI0T ero elle XyKe.

ITparmaruunsie Jpite Tomac (Dave Thomas) u duau Xaut (Andy Hunt) Beickazanu
Ty K€ MBICJb HECKOJIbKO nHave. OHM CPaBHUIIH MJI0XO0# KOJ[ ¢ pa3OUThIMKU OKHAMU ',
3nanve ¢ pasbUTHIMI OKHAMU BBITJISIINT TaK, CTOBHO HUKOMY 710 Hero HeT fesa. I1o-
HTOMY JIIOJTH TOKE TIepPecTaioT oOpararh Ha Hero BHuManue. OHU PaBHOAYITHO CMO-
TPST, KaK Ha JIOME TOSIBJISTIOTCST HOBbIE Pa30UThIe OKHA,  CO BpEMEHEM HAYMHAIOT CaMU
6uth nx. OHM ypoayioT dacas 1oMa HAATHUCAME W YCTPAMBAIOT MYCOPHYIO CBAJIKY.
OyHo pa3buToe OKHO CTAI0 HAYATIOM TIPOIECCA PA3JIOKEHUSL.,

BrépH Tak:Ke YIIOMUHAET 0 HEOOXOAUMOCTHU TOJHOM 00paboTKU OMmOOK. DTO OTHO
U3 POSIBJICHIIT BHUMAHUS K MeJlouaM. YIpoliieHHass o6pabGoTka ommmboK — BCero
JIMIIb OfHA 13 00J1aCTell, B KOTOPBIX IPOrPAMMUCTBL IIPeHEOPEraloT MeIoYaMu. YTed-
Ka — gpyras 06JacTh, COCTOSIHUSI TOHKM — TPEThs, HETMOCIE0BATENbHbII BHIOOD
uMeH — verBeprasd... CyTh B TOM, YTO YMCTHINA KO yAeJsieT MPUCTATbHOe BHUMAHUe
MeJIoYaM.

B 3aBepmenne brépH roBOPUT O TOM, YTO YUCTBIN KO/ XOPOIIIO PElIaeT OHY 3a/1ady.
He cayyaiitno MHOTHE TIPUHIIUITBI TPOEKTUPOBAHUS TIPOTPAMMHOTO 00eceyeHust
CBOJISITCST K 9TOMY TPOCTOMY HacTaBjeHUIo. [l1carenn o/iuH 3a APYTUM TBITAIOTCS
JloHecTH 9Ty MbIC/Ib. I1710X01 KO/ IIbITaeTcd cieiaTh CANIIKOM MHOTO BCETO, 11 HETro
XapaKTepHbI HEsICHbIE HAMEPEHUS U HEOZHO3HAYHOCTh 1iesiet. J{yig yncToro koja xa-
pakTepHa IeJleHaTpaBIeHHOCTh. Kaxkaas hyHKINs, KasKIbli KIace, KaxK /b MO JTb
(hokycupyloTcss Ha KOHKPETHOM 11eJ11, He OTBJIEKAIOTCS OT Hee U He 3arpsa3HsAIoTCs
OKPY KAIOIUMU TTOPOOHOCTSIMIL.

rer3AuU bYY, ABTOP KHUTH
«OBJECT ORIENTED ANALYSIS
AND DESIGN WITH APPLICATIONS»

YUCTbIN KOA MPOCT M MPSIMOJIMHEEH. YMCTbIN KoA
YMTAETCS], KaK XOPOLUO HanuncaHHas npo3a. YncTbiii
KOZ HUKOTAa He 3aTEMHSIET HaMepeHusi NMPOeKTU-
POBLUMKA; OH MOJSIOH YETKMX abCTpakuuii U mpo-
CTbIX IMHWI Nepeaaqn yrpasieHus.

Uhttp://www.pragmaticprogrammer.com/booksellers/2004-12.html.
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Pacnnata 3a xaoc 31

Ipa/iit YaCTUYHO TOBOPUT O TOM JKe, O YeM TOBOPUII BbEPH, HO ¢ TOUKHU 3peHust yA0H0-
uumaemocmu. Mie 0cOOGEHHO HPABUTCSI €70 3aMEUYAHIE O TOM, UTO YUCTBIH KOJT IOJKEH
YUTATHCST, KAK XOPOIIIO HAIMCAHHAS TIPO3a. BCIIOMHITE KaKy0-HUOY/Ib XOPOIIYTO
KHUTY, KOTOPYIO BbI YUTaJN. BCITOMHUTE, KaK CJIOBA CJIOBHO MCUYE3aJN, 3aMEHSISICh
3puresnbHbiMu 0Opasamu! Kak kuno, Bepro? Jlyuiie! Bor c;T0BHO BUIEN TTEpCOHAKEI,
CJTBITIIAJIN 3BYKH, UCITBITBIBAJIH JIYIIIEBHOE BOJTHEHUE W COTTEPESKUBAIIN TEPOSIM.

KoneuHo, uTeHne YNCTOTO KO/[a HUKOT/IA He CPAaBHUTCS ¢ UTeHNeM «Biactennna xo-
Jety. U Bce e sintepaTypHas MeTadopa B IaHHOM CJIydae BIoJiHe yMecTHA. YUCThIi
KOJI, KaK 1 XOPOTIIasi IIOBECTh, IOJKEH HATJISIZTHO PACKPBITh NHTPUTY peltaeMoli 3a/1a-
un. OH JI0JIKEH JIOBECTH ATY HHTPUTY JI0 BBICIIECH TOUKH, UTOOBI TIOTOM YUTATENh BOC-
kiaukHyJ: «Aral Hy koHeuHo!», KOr/ia Bce BOIIPOCHI U TPOTUBOPEUHsI OJIaTOIOIYIHO
pasperarcst B OTKPOBEHUH OUEBHTHOTO PEIIeHUSI.

Ha Mot B3rJsaa, ucnoab3oBaHHblii [paau 060poT «yeTkas abCTpakiusa» [IpeacTaB-
JisieT coboil ouapoBaTe/IbHbIN OKCIOMOPOH! B KOHIIE KOHIIOB, CI0BO «4€TKUI» [IOYTH
Beer/a ABJSeTCsSl CHHOHIMOM JIJIsI CJIOBa <KOHKPETHBbIi». B ciioBape Mmoero MacBook
MIPUBEIEHO CJefyIoliee onpefesleHue CI0BA «UeTKUNY»: KpAmKUil, peuuumenvHoiil,
paxmuueckuil, 6e3 xorebanuil unu Juunux noopodrocmeti. HecMoTpst Ha KaxyIeecst
CMBICJIOBOE TIPOTUBOPEYNE, ITU CJIOBA HECYT MONIHBIN MH(MOPMAITMOHHbIH TTocklr. Har
KOJI IOJKEH OBITh (DAKTHIECKUM, a He YMO3PUTeIbHBIM. OH JIOJKEH COEPKATh TOITBKO
TO, YTO HeoOX0aMMO. HuTaTeb JOJKEH BUIETh 32 KOJAOM HAIY PELIMTENbHOCTb.

«BOHI:I.IJQVI» O3B TOMAC, OCHOBATEJIb OTI,
KPECTHbIN OTELL CTPATErn ECLIPSE

YUCTbIN KOA MOXET UMTATbCS U YCOBEPLUEHCTBO-
BaTbCs ApPyrMMy paspaboTyvkamun, Kpome ero uc-
XOAHOro aeTopa. NS Hero HanucaHbl MOAY/bHblE
N NpUeMOoYHble TecTbl. B 4MCTOM Koae MCnonb3y-
I0TCA coAepaTesibHble MMeHa. N5 BbIMOMHEHNS
OAHOW Orepauny B HEM WCMOMb3YETCS OAUH MyTb
(BMeCTo HecKosbKMX pasHbiX). YnCTbI koa obna-
[JaeT MWHMMAsbHbIMK  3aBMCUMOCTSMK, KOTOpble
SIBHO ornpejeneHbl, N YeTKUM, MUHUMasbHbIM API.
Koga #omkeH 6bITb rpaMOTHBIM, MOTOMY YTO B 3aBu-
CUMOCTY OT A3blka He BCS Heobxoammas nHdopma-
UMsa MOXeT BbITb YETKO BblpaXkeHa B CaMOM Koze.

Boubioii [piie pasnenser crpemierne Ipaan Kk yao6041uTaeMoCTH, HO ¢ OJHOI BaskK-
HOU 0COOEHHOCTBI0. [[9B yTBEPIKAAET, UTO YUCTOTA KOJA YIIPOIIAET €T0 A0PAdOTKY
ApyrumMu JiogbMu. Ha mepBbliii B3TJIsIL 9TO yTBEPKIEHNE KAKETCS OUEBUIHBIM, HO
€T0 Ba)KHOCTH TPYAHO MEPEOTeHnTh. B KOHIle KOHIIOB, KO/, KOTOPBIH JIETKO YUTAETCS],
U KOJI, KOTOPBIH JIETKO U3MEHSIETCST, — He OJIHO U TO JKeE.

JIo1iB cBA3BIBAET YnCTOTY ¢ Tectamu! JlecsaTh JieT Ha3al 9TO BBI3BAIO ObI MHOKECTBO
HEJIOYMEHHBIX B3TJs10B. OHAKO METOMOJIOTH Pa3pabOTKU Yepe3 TeECTUPOBAHIE
OKaszajia OTPOMHOE BJIHMSHIE Ha HAIly OTPAcjb U CTaja OHON 13 caMbIX (PyHIaMeH-
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32 Fnaea 1. YncTbiii koA

TaJbHbIX aucuuiini. Iaiis npas. Kog 6e3 TecToB He MOKeT ObITb Ha3BaH YKCTBIM,
KaKUM Obl 9JIETAaHTHBIM OH H¥ ObLJI M Kak ObI XOPOIIIO OH HU YHTAJICH.

[1p1iB UCIIOTb3YET CJIOBO «MUHUMAJIBHBIMY BaK/Ibl. OUeBU/IHO, OH OT/IA€T IIPEIO-
YTEHHE KOMITAKTHOMY KOy Tiepell 00beMUCTBIM KOZIOM. B caMoM jielie, 9T0 MOJIoKeH e
MTOCTOSTHHO TTOBTOPSIETCS B JINTEPATYPe TI0 TPOTPAMMUPOBAHUIO OT Hayajia ee Cylie-
ctBoBaHus. UeM MeHbllle, TEM JIyUllle,

JTo1iB Takske TOBOPIUI, YTO KO OJKEH OBITH 2pamMomuvim. ITO HEHABI3INBAS CCHITKA
Ha KOHI[EIIIMIO «[PaAaMOTHOTO IporpamMmmupoBanus» Jonanbaa Kuyra [Knuth92].
Wrak, Kozt 10JKeH ObITh HATIMCAH B TAKOI (DOPMeE, 4TOOBI OH XOPOIIIO YATAJICS JIFOIBMIL.

MAAKN ®U3EPC, ABTOP KHUI'M «WORKING
EFFECTIVELY WITH LEGACY CODE»

S Mor 6bl NepeuncINTL BCe MPU3HAKKM, NpUCyLme
UMCTOMY KOAY, HO CYLUECTBYET OAMH BaXKHEWLIMM
MpU3HaK, U3 KOTOPOro C/eAyloT BCE OCTaslbHble.
UYMCTbIM KOA BCErpaa BLIMMSAMT TaK, C/IOBHO €ro
aBTOP Haj HUM TWATENbHO MOTPYAMICA. Bbl He
HaliaeTe HUKaKMX OYEBMAHBLIX BO3MOXHOCTEN Ans
€ro ynydieHusi. Bce oHM yxxe Bbinv NpoayMaHbl
aBTOpOM Koga. [MonbITaBWWCb NPeaCTaBUTL BO3-
MO>XHbIE YCOBEPLIEHCTBOBAHMS, Bbl CHOBA NpuaeTe
K TOMY, C Yero Bce Hayasoch: Bbl paccMaTpuBaeTe
KoA, TWATEeNbHO NPOAYMAHHbIN U HAMWUCAHHbIV Ha-
CTOSILYMM MacTepoM, Hebe3pasnMuHbIM K CBOEMy
pemecny.

Bcero orro cioBo: THaTebHOCTh. Ha caMoM fiejie 0HO cOCTaBJIsIeT TEMY 9TON KHUTH.
BosMoskHO, ee HazBaHKe CTOMJIO CHaOAUTD 0/3aro10BKoM: «Kak Tiiaresibio paborarnh
HaJ[ KOJOM».

Maiiks ronaj B camyio Touky. UncTblit Ko — 9TO KO/, HaJl KOTOPBIM TI[ATEIbHO
nopaboranu. Kro-To He moxasesn cBOero BpeMeHu, 4ToObl CAeHaTh €ro MPOCThIM
7 CTPOHHBIM. KTO-TO yIeamns 1o/KHOe BHUMaHUE BCEM MeslodaM M OTHOCHJICST K KOy
C LyHIOi.

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

Kapbepa Pona Hauvasach ¢ mporpaMMUpPOBaHUS Ha
a3pike Fortran. C Tex 1mop oH mucas Ko mpakTnde-
CKM Ha BCeX A3bIKaxX U Ha BceX KoMmibioTepax. K ero

CJIOBaM CTOUT IIPUCTYIIATHCA.
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3a nocnegHve Koabl s MOCTOSIHHO PYKOBOACTBYIOCH <«MpaBWiaMu MPOCTOro KoAa»,
cdopMynMpoBaHHbIMM BekoM. B nopsiake BaXXHOCTU, MPOCTON KOA:

— NPOXOAMT BCE TECTbI;
— He CoaepXuT Ay6/IMKaTOoB;
— BbIPa)XaEeT BCE KOHLIEMLMUM MPOEKTUPOBAHUS, 3a/I0)KEHHBIE B CUCTEMY;

— COAEPXWUT MUHUMANbHOE KOMMYECTBO CYLLHOCTEN: K/IacCoB, METOAO0B, (YyHKLWM
nT. A

N3 BCex npasun 4 yaensa oOCHOBHOE BHMMaHUE Ll,y6J'IVIpOBaHVIIO. Ecnu uto-TO fenaet-
Cd B nporpamMMe CHoBa U CHOBa, 3TO CBMAETENLCTBYET O TOM, YTO KaKasd-TO MbICNEH-
Hada KOHLUENUMA HE Hallna npeacrtaBneHns B Koae. S NbITACb MNOHATb, YTO 3TO TaKOe,
a 3aTeM NbITaloCb BbIPa3nTb NAEKD 6onee yeTKo.

BbIpa3nTenbHOCTb ANS1 MEHSI MPEXAE BCEro 03HAYaeT COAEpPXKATENbHOCTb WMEH.
O6bIYHO 51 MPOBOXY MEPEMMEHOBAHKS MO HECKOJbKO Pas, Moka He OCTaHOB/IOCh Ha
OKOHYaTe/IbHOM BapuaHTe. B coBpeMeHHbIX Cpefiax NporpaMMUPOBaHMS — TaKMX, Kak
Eclipse — nepenMMeHoBaHWE BbIMOHSAETCA JIErKO, MNO3TOMY U3MEHEHUSI MEHS He 6ec-
MOKOSAT. BripoyeM, BbIPasuUTENbHOCTb HE OrPaHMUMBAETCA OAHUMM fULLb UMEHAMM.
S TaKKe CMOTPIO, HE BbIMOJHAET NI 06BEKT UM MeToa 6onee oaHol onepaumn. Ecim
3TO 06BLEKT, TO €ro, BepoOsITHO, CTOMT pa3buTb Ha ABa U 6onee obbekTa. Ecnm aTo
METOA, A BCEraa NPUMEHSII0 K HEMY MPUEM <«U3BNEUYEHUs] METOAA»; B UTOre Y MeHs
OCTaeTCA OCHOBHOMN METO/, KOTOPLIN 60Mee YeTKO 06BLSCHSIET, UTO OH AENaEeT, U He-
CKOJIbKO MOAMETO/I0B, O6bACHSIOLLMX, KakK OH 3TO [eNaer.

OTcyTcTBUE AYBNMPOBaHNS U BbIPA3UTENbHOCTU SIBSIIOTCS BaXKHENLWMMK COCTaBIISIIO-
UMMM YMCTOrO KOZAQ B MOEM MOHMMaHWK. [laxe ecnv npu ynyylweHUn rpsisHoro koaa
Bbl OyAeTe pyKOBOACTBOBATHLCS TOMbKO 3TUMU [BYMSI LiENIIMM, PasHULA@ B KauyecTse
Koza MOXET 6bITb OrpoMHON. OfHaKO CyLLECTBYET elle OAHa Liefb, O KOTOPOW s Takke
MOCTOSIHHO MOMHIO, XOTSl 06bACHUTL ee ByAeT HECKOJbKO CIIOXKHEE.

rocne MHOroneTHel paboTbl MHE KaXETCsl, YTO BCE MPOrpaMMbl COCTOAT M3 OYEHb
MOXOXWX 3NEMEHTOB. [119 NpUMepa BO3bMEM OMEPALMIO «HANTU 3/IEMEHT B KOJ/IEK-
uMn». HesaBMUCMMO OT TOro, paboTaeM fin Mbl C 6301 AaHHbIX, COAEPXaLUMiA UHGOP-
MaLMio 0 PabOTHUKAX, UK XeL-TabnMUER C napamMn «KY-3HaYeHne», UM Maccu-
BOM C OIHOTUMHbLIMM 06BEKTAMM, Ha MPAKTUKE YaCTO BO3HMKAET 3a/1aya U3B/edb KOH-
KPETHbII 3M1EMEHT U3 3TOW KOMNEKUMW. B NOAOBHBLIX CUTYaLMAX S 4acTO MHKaMCynu-
pYO KOHKPETHYIO peanusauuio B 6oniee abcTpakTHOM METoAEe UK Knacce. TO OTKpbI-
BAET Mapy UHTEPECHbIX BO3MOXHOCTEV.

S mMory onpefenvTb Ans HY>XXHON (YHKLMOHANBHOCTU Kakyto-HWbyab NpOCTYyo pea-
nu3aumio (HanpuMep, Xelw-Tabnuuy), HO NMOCKOJIbKY BCE CCbINIKM MPUKPbITbI MOEW Ma-
NEHbKOV abCTpaKuUmMen, peanmnsaLmio MOXHO B 060/ MOMEHT U3MEHUTb. S Mory 6bl-
CTPO ABWUraThbCs Bepen, COXpPaHsisi BO3MOXXHOCTb BHECTU M3MEHEHUS MO3AHEE.

KpoMme Toro, abCTpakLms YacTo NPUB/EKAET MOE BHUMaHUE K TOMY, UTO e «AeiCTBu-
TENIbHO®» MPOUCXOAUT B MPOrpamMMe, M yAEPXXMBAET MEHs OT peanusauyun NoBeaeHUs
KOMNEKLMI TaM, rae B AeNCTBUTENBbHOCTM A0CTaTOYHO 6onee NpocTbiX CrnocoboB Mo-
NyYeHUst HyxHo nHdopMaLmmn. CokpallieHne Ay6iMpoBaHUs, BbICOKas BblpasuTeb-
HOCTb M paHHee MoCTPOEHWE MPOCTbIX abCTpaKLUmMii. Bce 3TO COCTaBASET UMCTbIN KOA
B MOEM MOHUMaHM.
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B HeckobKIX KOPOTKUX ab3ariax POH MpeIcTaBIII CBOJIKY COAEPKIMOTO 3TON KHUTH.
Yerpanenvie ny6IupOBaHsT, BBITIOJHEHIE OJTHON OMEPAITH, BEIPA3UTEILHOCT, TPO-
croie aberpakimu. Bee Ha mecTe.

yopP KAHHUHTEM, CO3AATEJIb WIKI, CO34ATE/J1b FIT,
OAVH U3 CO3AATEJIEi 9KCTPEMAJIbHOIO
NMPOrPAMMMUPOBAHUSA. BOOXHOBUTEJ1b
HAMWUCAHUSA KHUTN «DESIGN PATTERNS>.
AYXOBHbI NUAEP SMALLTALK M OBbEKTHO-
OPUEHTUPOBAHHOIO NOAXOAA. KPECTHbI
OTEL| BCEX, KTO TLUATEJ/IbHO OTHOCUTCA

K HAMMUCAHUIO KOAA.

Bbl paboTaete C 4WCTbIM KOAOM, €CM Kaxaas
(DYHKUMSA AenaeT npuMepHO TO, YTO Bbl OXKWAANN.
Koo MOXHO Has3BaTb KpacuBbIM, €CNM Yy Bac Tak-
e CO3JaeTcs BreyaT/IeHne, YTo A3blK 6bl1 CO3aaH
creuunasnbHo Ans 3TOW 3aauu.

[Momo6HbIE 3asIBIEHNST — OTAMYUTENbHAST CTOCOOHOCTD Yopzia. Bor untaete ux, Ku-
BaeTe TOJIOBOM M MEPeXoANTe K caeyiolieil TemMe. ITO 3BYYUT HACTOJBKO Pa3yMHO,
HACTOJIBKO OUEBHU/IHO, YTO HE BBITJISIIUT Y€M-TO TIIyOOKMM 1 MyApBIM. Bpose 6b1 Bce
camo coboii pazymeercst. Ho naBaiite mpucMOTPUMCS MOBHUMATEIbHEE.

«..TTIPUMEPHO TO, UTO BBI O:KuAATN»>. Kor/a Bl B MOCTEIHUI pa3 BUIETU MOYJIb,
KOTOPBII JIeJTaJl IPUMEPHO TO, 4TO BbI oxkugain? [Touemy monazaiomuecst Ham MOJTY -
JIW BBITJISIISIT CJIOXKHBIMMU, 3aITyTAHHBIMU, TIPUBOJIST B 3aMelaTe/bcTBO? PazBe oHM
He HapymaoT 310 npaBuio? Kak yacto Bbl 6e3yCIIeNIHO IbITAINCh TOHAThH JOTUKY
BCell CUCTEMBI M TIPOCJIE/INTH ee B TOM MO/TyJie, KOTOPbIH BbI ceiiuac ynrtaete? Korma
B TIOCJIETHUI Pa3 MPU YTEHUH KOJIa BbI KHBAJIU FOJIOBOM TaK, KaK IMPH OYEBHUTHOM 3a-
SBJeHUN Yopaa?

Yop/ cunTaert, 4To YTeHKE YUCTOrO KOJ/la Bac COBEPIICHHO He yuBUT. B camom nee,
OHO Jlaske He moTpeOyeT OT Bac 0COOBIX yeuuii. Bbl unTaere Ko, U OH JeTaeT mpu-
MEPHO TO, YTO BBI O3KM/Iai. UUCTHIH KO O4eBHU/IEH, TIPOCT U TTPUBJIeKaTeseH. Kaskbiii
MO/IyJIb CO3/IaeT YCJIOBUS JIUIsA Ciieyoniero. Kaxipiit Moty b TIoKas3biBaeT, Kak Oyer
HaIMcaH CJAeAYONNNI MOLYTb. UMCThIe TTPOTPaMMBbl HAITMCAHBI HACTOJIBKO XOPOIIIO,
YTO BBl 9TOT'O Jake He 3aMeyvaere. biularogaps aBTopy KO/l BBIIJISUT 10 CMEILIHOTO
MIPOCTBIM, KaK U BCe JIeHCTBUTENBbHO BbIJIAIONINeCs] TBOPEHNUS.

A Kax HacJeT IPeACTaBIECHUS Yop/a o KpacoTe? Bce MBI JKajoBasiCh Ha SI3BIKH, He
npeIHa3HAYeHHbIE [IJIsT peleHus Hamux 3aaa4d. OfHaKko yTBepKeHne Yopza Bo3-
JlaraeT OTBETCTBEHHOCTDb Ha HAac. OH TOBOPUT, YTO TIPU YTEHUU KPACUBOTO KOJIA S3bIK
Ka’KeTCsI CO3[aHHBIM [T PellleHns KOHKpeTHo! 3amaun! CieoBaTe bHO, MBI CAMU
JIOJIKHBI TT03a00TUTBCST O TOM, YTOOBI SI3BIK Kazasicst IpocTbiM! SI3bIKOBbIE (haHATHKY,
3amymaittecs! He 31K fesraeT mporpaMMbl TpocTbiMu. [IporpamMma BBITJISIANT TPOCTON
6aarogaps pabore IporpaMmmucTal
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LLUixonbl MbiC/N

A xax nacuer Menst (Jsgaiomka Bo6)? Yro g aymaio 1o MOBOAY YUCTOTO Koja? ITa
KHHUTa PAaCCKasKeT BaM BO BCEX MOAPOOHOCTSX, UTO 1 M MOM COPATHUKH JyMaeM O Y-
cToM Kozie. Bbl y3Haete, Kak, 1o HameMy MHEHUIO,
JOJIZKHO BBITJIA/IUT YUCTOE MM HepeMeHHOIL/,I, qucrTasd
(OYHKIIUSI, YUCTHII Kiracc U T. . Mbl U3j1araeM CBOM
MHECHUS B BUIC 6eCHp€KOCJIOBHbIX NCTUH N HE U3-
BUHSIEMCST 32 CBOIO KaTeropuyHocTh. /ljst Hac, Ha
JaHHOM MOMEHTE HalllUX Kapbep, OHU ABLAIOMCA 6€C'
ITPEKOCJIOBHBIMHA NCTUHaAMM. OHU COCTaBJIAIOT Halry
WKONY MbLCAU B 0OJIACTU YACTOTO KOZA.

Mactepa 60€BbIX UCKYCCTB HE JOCTUTIU €IUHOTO
MHEHUS 10 MOBOJY TOTO, KAKOW M3 BU/IOB €ITHO-
GOPCTB SABJISIETCS JIYUIINM, 2 KaKKe TIPHEeMbl — CaMbl-
Mmu addextuBabIMU. HacTo Beyliiue MacTepa co3zia-
10T COOCTBEHHYIO TITKOJTY U HAOWPAIOT YUeHNKOB. Tak
MOSIBUJIACDH 1IIKOJIA /1310-/131011y I'peficu, ocHoBanHas
cembeii I'peiicu B Bpasuimn. Tak nosgsusiach 1mkosa 1310-/31011y XaKKOpio, OCHOBaHHAS
Oxysimoit Proxo B Tokuo. Tak nosiBunacs nixosa J[skut Kyn-n0, ocHoBannas bprocom
JIu B Coennnennnix Itarax.

Y4eHUKHN 3TUX Pa3HBIX MIKOJ MOrPY:KAIOTCSA B yYeHHe OCHOBATeJIs MIKoJIbl. OHM 110-
CBSTIAIOT Ce0sT MBYYEHUTO TOTO, Y€MY YIUT KOHKPETHBII MACTEpP, YaCTO OTKA3BIBASICH
OT yuyeHuli 1pyrux macrepos. [los/iHee, Kora ypoBeHb UX MacTepcTBa BO3pacTeT, OHN
MOTYT CTaTh YYeHUKAMU JPYTOTO MACTEPaA, 4TOOBI PACIITUPUTH CBOM TIO3HAHUST U [TPOBE-
pUTh UX Ha rTpakTuKe. HekoTopble iepexoisT K COBEPIIeHCTBOBAHUIO CBOMX HABBIKOB,
OTKPBIBAIOT HOBBIE IPUEMBI U OTKPBIBAIOT COGCTBEHHBIE TITKOJIBI.

Hu onma w3 9TUX pasHbIX KO He obaanaeT abcomomuoi ucmunoi. TeM He MeHee
B PaMKaxX KOHKPETHOM IITKOJIbI MBI IEFCTBY€EM TaK, OY/ITO ee yUeHUe U apCeHal TPUEMOB
BepHBL. VIMEHHO Tak U ciielyeT TPeHUPOBATHCS B 1TKoJie Xakkopto uian /Ixut KyH-710.
Ho npaBujibHOCTD HPUHITUIIOB B TIPEJIE/IaX OJIHOI MIKOJIBI He JIeJIaeT OMnOOUHBIME
YUEHUS JPYTUX TIKOJI.

Cuwuraliite, 4TO 3Ta KHUTA ABJsieTcs: onucanuveM [lIkombr yuureneit Huctoro koja.
B Heli mpesicTaBieHbl Te METO/IBI M TIPUEMBI, KOTOPBIMH MBI CaM¥ TI0JIb3yeMCsI B CBO-
eM nckyccTBe. Mbl yTBep:K/IaeM, YTO €CJIM BbI MTOCJIe/lyeTe HAllleMy YYeHUIO, TO 9TO
MIPUHECEeT BaM TaKyIO e T0Jb3y, KaK U HaM, ¥ BbI HAYYUTECh MICATh YUCTHIN U TIPO-
(peccronanbublii kKo. Ho He cTouT ymaTh, 4TO Hallle yYeHNE <UCTUHHO» B KAKOM-TO
abcosmoTHOM cMbicie. CyIecTBYIOT APYTHUe HIKOJIbI 1 MACTepa, KOTOPbIE UMEIOT HUUYTh
He MeHbIlle OCHOBAHWI MpeTeH/10BaTh Ha podeccronannam. He ymyckaiite Bo3MOXK-
HOCTU YYUTHCS Y HUX.

B camowm giesie, MHOTHE PEKOMEHIAIUY B 9TON KHUTE IPOTUBOPEUYUBBL. BepodaTHO, Bb
COTJIACUTECD He CO BCeMU 13 HUX. BO3MOXKHO, TPOTHUB HEKOTOPBIX BbI OYIETE SIPOCTHO
MPOTECTOBATH. ITO HOPMATbHO. MBI He TipeTenyeM Ha abcootyto uctuny. C apy-
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roil CTOPOHBI, IPUBE/ICHHBIE B KHUTE PEKOMEH/IAIINH SIBJISTFOTCS TJIOJAMU JIOJITUX,
HEMPOCTHIX PA3MBITIIEHUH. MBI IPUTILIN K HUM TOCJIE AECATUICTUIH TIPAKTHYECKON
paboThI, HerpecTaHHbIX POO U ombOK. He3aBuCHMO OT TOTO, COTIACUTECH BBI C HAMU
WJIV HET, HAIIy TOYKY 3PEHUST CTOUT TI0 KpaiiHeil Mepe y3HATh U yBasKaTb.

MblI — aBTOpbI

[Tosre Gauthor komMenTapust javadoc TOBOPHUT O TOM, KTO MbI Takue. Mbl — aBTOPBL.
A KaK M3BECTHO, Y KaKI0TO aBTOPA UMEIOTCS CBOUM YUTATEJNU. ABTOD HECET OTBET-
CTBEHHOCTH 32 TO, YTOOBI XOPOIIIO M3JT0KUTH CBOU MBICIH ynTaTeasM. Koria Bol B
CJIEJIYIONIMH pa3 HAIUIIETe CTPOKY KO/a, BCHOMHUTE, YTO BBl — aBTOP, W MTUTIETE IS
yrTaTesei, KOTopbie OYAYT OIEHUBATH TLIO/BI Ballieil pabOTHI.

Kro-t0 CITIPOCHUT: TaK JIN YK 4aCTO YU TACTCA Halll KOLI? PasBe 6oJiblag yacTb BpeMeHHn
HE YXO/JIUT Ha ero Hamucanue?

Bam korma-HuOY b HOBOAMIOCH BOCIPOMU3BOIUTD 3allUCh CEAHCA PEAAKTHPOBAHI ?
B 80-x 1 90-x rogax cy1ecTBOBa N PelaKTOPbI, 3AIMCHIBABINNE BCe HAXKATHS KJIABUII
(Harpumep, Emacs). Bor Moryii ipopaboTaTh 1eJIblii 4ac, a T0TOM BOCIIPOU3BECTH BECh
ceaHc, CJIOBHO ycKopeHHoe KuHO. Korza st aTo jiesias, pe3yabraThl OKa3bIBAJINCH TTPO-
CTO TIOTPSCAIONIUME. BOJIBIIMHCTBO OTlepalliii OTHOCUJIOCH K IIPOKPYTKE U [TePEXOLY
K IPYTUM MOyJisiM!

Bo6 omxpwieaem mody.io.
On Haxooum QyHKyuo, KOMopy HeoOX00UMO USMEHUMND.
3adymvieaemcsi 0 nociedcmeusx.

O11, menepwv on nepexodum 6 Hauaio Mooy.ist, wmobvl NPOGEPUMb UNUUUATUSAUUIO Nepe-
MEHHOU.

CHo6a 6038pauyaemcst 6HU3 U HAYUHAemM 6800UMb KOO.
Cmupaem mo, 4mo moavko 4mo el

Beooum 3anoso.

Ewe pas cmupaem!

Beodum nonosuny uezo-mo 0pyz0zo, 1o cmupaem u smo!

IIpoxpyuusaem mody.iv k Opy20ii yHKYUU, KOMOPASL 8bI3LIBACTN USMEHSIEMYIO PYHKUUIO,
UmMoObL NOCMOMPENny, KAk OHA BbI3LIBACTICS.

Bosepawaemcs o6pammo u 6occmanasiusaem moavko wmo cmepmolii Koo.
3adymvieaemcsi.
Cnosa cmupaem!

Omxpoisaem dpyeoe okHo u npocmampusaem koo cybrracca. Ilepeonpedensemcs nu
8 Hem ama pynKuus?

B O6H.I6M, BRI TTOHsM. Ha camom fieie cooTHOITIEHne BpEMEHU YTCHUA N HalTMCaHWA
KO/la ITPEBbIHIACT 10:1. MBI TIOCTOSIHHO YUTaEM CBOI CTaprI;'I KOZ, ITOCKOJIbKY 9TO HE-
O6XOI[I/IMO JUIA HallUCaHMA HOBOT'O KO/JIa.

36
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W3-3a cTOb BEICOKOTO COOTHOIIIEHNS HAIl KO TOJIKEH JIETKO YUTaTbCA, JaKe eCIn
9TO 3aTPY/HAET €ro HalluCaHMe. KOHe‘-IHO, HallucCaTb KO/, HE IPOYNTAaB €TI0, HEBO3MOJK-
HO, TaK 4TO yIpOIleHne 4TeHusd B JIeICTBUTEIbHOCTH yHpouiaeT u HalluCaHre Ko/a.

Viitu ot 3T0#1 JIOTUKN HEBO3MOKHO. HEBO3MOKHO HammcaTh Kojl 6€3 TpeIBapuTeh-
HOT'O YTEHM OKpYsKatolero koga. Koz, KoTopeiii BbI coOMpaeTech HalnucaTh CeroHs,
OyIeT JIETKO MU TSAKeI0 YUTAThCs B 3aBUCUMOCTU OT TOTO, HACKOJIBKO JIETKO KN
TSKEJIO YUTAETCS OKPYIKAIONIHiA Ko/ Ecii BB XOTHTE OBICTPO CIIPABUTHCS CO CBOEH
3ajia4eil, ecyu Bbl XOTUTE, YTOOBI Balll KOJ| ObLIO JIErKO I1caTh — 1103a00THTeCh O TOM,
YTOOBI OH JIETKO YUTAJICS.

MpaBuno 6oKckayTa

Xopolro Hanmcarb KoJ HegoctaTouHo. HeoOXoanMo 1oaepsKuBaTh YMCTOTY KOz
c TedeHneM BpeMeH!. Bce MbI BUIen, Kak KO/ 3aTHUBAET U JIeTPAJNPYET C TedeHNeM
BpeMeHU. 3HAYUT, MbI JOJLKHBI aKTHBHO 1IOPadoTaTh Hajl T€M, YTOOBI HTOTO He IIPOo-
M301ILJI0.

VY 6oiicKayTOB CyIIECTBYET MPOCTOE MPABUIO, KOTOPOE TIPUMEHNMO U K HATIEH mpo-
eccun:

Ocmasb mecmo cmosinku uuiye, yem ono ObLio 00 meoezo npuxoda’.

Ecit MBI Bce OyjieM OCTaBJISAThH CBOIA KOJI YHIIle, YeM OH OBLI JI0 HAIIETO TIPUXO/Ia, TO
KOJI oTpocTy He Gyzier 3arauBaTh. YncTka He 06s13aHa 6bITh Tio6anbHOM. [Tprcsoiite
GoJiee TIOHSITHOE MMST TIepEMEHHO1, pasbeiite CUIKOM OOJBINYIO0 (DYHKIHIO, yCTPAHU-
Te 0/IHO HEe3HAYUTeJbHOE IIOBTOPEHNE, IIOYUCTUTE CJI0KHYIO 1IelouKy 1f.

[Ipencrasisiere cebe paboTy HAJ TTPOEKTOM, KO KOTOPOTO YAyuulaemcst ¢ TeUeHUEM
Bpemenn? Ho Moxet sint ipoheccuoHal mo3BouTh cebe Heuto nHoe? Passe mocto-
STHHOE COBEPIIEHCTBOBAHKE HE SIBJISIETCS] HEOTHEMJIEMOIT 4acThio ipodheccronannma’?

MpeabicTOpUA U NPUHLMNDI

ITa KHATA BO MHOTUX OTHONIEHUSAX SBJASETCS <IIPEBICTOPUEH» JIJIsST KHUTH, HATIH-
canHoii Muoii B 2002 roay: «Agile Software Development: Principles, Patterns, and
Practices» (cokpamenno PPP). Kuura PPP nocssitieHa npuHiunamM o6beKTHO-
OPUEHTUPOBAHHOTO MPOEKTHUPOBAHMS U TIPAKTUYECKUM IIPHEMaM, UCIOJIb3YEMbIM TIPO-
(eccrnonanbubiMu paspaborurkamu. Ecin Boi etre ve untaiu PPP, ckaxy, uTo Tam pas-
BUBAETCSA TeMa, HadaTas B 9T0ii Kuure. [[pountasume ybeasaTcs, 4T0 MHOTHE WEH T1e-
PEKIIMKAIOTCS € UICSIMU, U3JIOKEHHBIMHU B 9TOH KHUTE HA YPOBHE KOJIa.

! M3 mpomanbroro nocaanust Pobepra Ctusencona Cmuta Banen-Ilayamma ckayram: «Ilocra-
paiiTech OCTABUTD 3TOT MUP YyTh JIyUIIIUM, Y€M OH OBLI [I0 BALIETO IPUXO/A...»
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B aT0i1 KHUTE TTepUO/INYECKU BCTPEYAIOTCS CCBIJIKA HA PA3JIMYHbIEC TIPUHITUIIBI TTPOEK-
TUPOBaHUs. B 4acTHOCTH, yITOMUHAETCST TPUHIIAT eINHON OTBeTcTBeHHOCTH (SRP),
npuHiun oTKpbitoctu,/3akpeiroctrt (OCP) u npuHIuin oOpaiieHrst 3aBUCUMOCTEN
(DIP). Bee a1t ipuHIUB moapo6HO onrcanbl B8 PPP,

3aK/iroueHue

KHuru 1o nckycctBy He 00€IIaloT CIeJiaTh 13 Bac XyI0KHUKA. Bee, uTo OHU MOTyT —
MTO3HAKOMUTH BaC C TPUEeMaMu, MHCTPYMEHTAMU W HAITPaBJEHUEM MBICJTH JPYTUX
XYJIOKHUKOB. DTa KHUTA TOKE He 00EIaeT CeIaTh U3 BAC XOPOIIETro MPOrPaMMUCTA.
Omna He obemaer ¢cOpMUPOBATH Y BAC «IYBCTBO KOja». SI MOTyY JIUIIb [T0Ka3aTh,
B KaKOM HaIIPaBJeHUH MBICJSAT XOPOIINe IIPOrPAaMMUCTBI U Kakue IIPUeMbl, TPIOKN
U MHCTPYMEHTBI OHU IIPUMEHSTIOT B CBOEH pabore.

IToso6HO KHUTAM TI0 HCKYCCTRY, 9Ta KHUTA HACBIIEeHa MoApoOHOCTSIMIL. B Heil MHOTO
KOJla — KaK XOPOIIIEro, Tak U IJIOXOT0. Bbl yBUANTE, KaK IJIOXOH KO/ Ipeobpasyercst
B Xopormuii. Ber HalieTe CIMCKU 3BPUCTUYECKUX TTPABUI, TUCITUTIIINH U METOIOB. BbI
YBUIUTE MHOKECTBO MMPUMEPOB. A IaJIbIIle JIeJI0 TOJbKO 32 BAMM.

[TomHUTE CTAPBIN AHEKAOT O CKPUTIAUe, KOTOPBIE 3abJIyAUIICS TI0 TIyTH Ha KOHIIEPT?
OH OCTaHOBMJI CTAPUKA HAa YTJIY U CIIPOCHJI, Kak nornacTh B Kapueru-xosur. Ctapuk
ITOCMOTPEJT Ha CKPUTaya, Ha 3aKaTyI0 Y HETO MO MBITIKOH CKPUTIKY 1 cKasam: «Cra-
paiics, ceinok. Crapaiics!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)xaTtenbHble UMEHa

Tum Ommunzep

WNmena BcTpeyaoTes B IPOrpaMMUPOBAHUH MTOBceMecTHO. M bl IpricBanBaeM MMeHa
CBOUM IT€PeEMEeHHbBIM, (DYHKITUSIM, apTyMeHTaM, KJaccaM 1 raketaM. Mbl ipricBanBaeM
MMeHa UCXOAHBIM (pafijlaM 1 KaTtajoram, B KOTOPBIX OHU XpaHsaTcs. Mbl mprcBanmBaeM
umeHna daitnam jar, war v ear. Vimena, umena, umena... Ho To, 4to nenaercs tak yacro,
JIOJKHO JiesiaThes Xopoiro. Jlamee MpuBOASTCS HEKOTOPBIE TPOCTHIE TTPaBUJIa CO3/IAaHUS
XOPOIIUX UMEH.
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MMeHa Ao/HKXHbI NepefaBaThb
HaMepeHus NPorpaMMUCTa

Jlerko ckazaTh: MMeHa JI0JIKHBI Tlepe/laBaTh HaMepeHus nporpammucta. U Bee e K Bbl-
GOPY UMEH CJIELyeT OTHOCUTHCST cepbesHo. UToOBI BRIOPATH XOPOIiiee UM, TIOHAL00UT-
csl BpeMs, HO 9KOHOMUS OKYIUT 3aTpatTbl. VITak, cieuTe 3a UMeHAMU B CBOMX I1PO-
rpaMMax U U3MEHsIITe UX, e/ Haiijere GoJiee yauHble BADUAHTHL. ITUM BBl YIIPO-
CTUTE KU3HB KAKIOMY, KTO YUTAET Balll KO (B TOM 4rcie U cebe caMoMy).

Wms nepemenHoM, (yHKITUN WK KJIAcCa IOJZKHO OTBEYATh HA BCE IJIABHbIE BOIIPOCHI.
OHO JIOJKHO COOOTIHTD, TIOUEMY 3Ta TiepeMeHHast (1 T. [1.) CYIIECTBYET, YTO OHA JIETAeT
U KaK UcIosb3yercst. Eciim umst TpedyeT JOMoJTHNUTENbHBIX KOMMEHTApUEB, 3HAYUT,
OHO He Tiepe/laeT HaMePEeHUN MPOTPaMMUCTA.

int d; // Tpowepwee Bpems

Wwms d ve nepeziaet poBHBIM cueToM Hudyero. OHO He acCOIMUPYeTCsT HU C BpeMEHHBIMU
WHTepBaJIaMH, HU C THAMU. Ero ciemyeT 3aMeHUTD IPYTUM UMEeHeM, KOTOPOe yKa3bl-
BaeT, 4YTO UMEHHO U3MEPSETCA U B KAKUX eJJMHUIIAX:
int elapsedTimelnDays;
int daysSinceCreation;
int daysSinceModification;
int fileAgelnDays:
Copep:karesbHble UMEHA CYIIECTBEHHO YITPONIAIOT MOHMMAaHNe 1 MOANMUKAIIIO KOJIA.
Hanpuwmep, uto sesaet ciemyiomniuii hparmenT?
public List<int[]> getThem() {

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

for (int[] x : thelist)

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

}

[Touemy MBI HEe MOXKeM Cpa3y CKa3aTb, UTO JieJlaeT dTOT KOA? B HeM HeT CJIOKHBIX
BbIpaskeHwit. [TpoOesibl U OTCTYIIBI pacCTaBJIeHbI TPaMOTHO. B Koje 3a/1eiicTBOBaHbI
TOJILKO TPU TIepeMeHHbBIE U /[B€ KOHCTAHTBL. B HeM HeT HUKAaKMX XUTPOYMHBIX KJIaCCOB
WJIU TTOJIUMOP(HBIX METOZIOB, TOJIBKO CITUCOK MACCUBOB (110 KpaifHell Mepe Ha MepBBIi
B3TJISAT).

HpO6JI€Ma KPOETCsi HE B CJIOJKHOCTH KO/Zla, a B €ro HeoueeuaHocmu, TO €CTb CTEIICHH,
B KOTOpOﬁ KOHTEKCT HE CJeYET ABHO M3 CaMOIo Ko/ia. KOI[ TIo/Ipa3yMeBaeT, YTO Mbl
3Ha€M OTBETHI Ha BOITPOCHI:

1. Kakwue nannbie xpansarcs B thelist?

2. UYem Tak BaxkeH ajieMeHT thel ist ¢ HyJIeBbIM UH/IEKCOM ?
3. Kakoit 0co0ObIii CMBICS IMeET 3HaUYeHUE 47
4

Kak OyzeT ncmosib30BaThCst BO3BPAIAEMBbIil CITUCOK?
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OTBeTbl Ha BCE 3T BOMPOCHI He CJAECAYIOT U3 TIPUMEPA, XOTs 1 MOTJIH ObL. JlomycTum,
MbI paboTaem Haj urpoii «Carmeps. ITpoBoe 1moJie MpeIcTaBIeHo B BUJIE CITICKA STYEEK
c umeneM thelist. Ilepenmenyem ero B gameBoard.

Kasknast stueitka UTpoBOTO MOJIST TIPEJICTaBJIeHA TIPOCTBIM MacCUBOM. /lasiee BbIsSICHSIET-
Cs1, YTO B 2JIEMEHTE C HYJIEBBIM UH/IEKCOM XPAHUTCST KOJI COCTOSTHUS, a KOJI 4 O3HAYaeT
«axok ycraHoBJeHs. /laxke mpocToe prcBanBaHUe UMEH BCEM 3TUM KOHIIETIUSM
CYLIECTBEHHO YJIy4llaeT KOJ:
public List<int[]> getFlaggedCells() {

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

for (int[] cell : gameBoard)

if (cell1[STATUS_VALUE] == FLAGGED)
flaggedCells.add(cell);
return flaggedCells:;

O6paTI/ITe BHHMaHME: ITIPOCTOTA KOZla HECKOJIBKO HE NU3MEHWJIACD. Hosag BEPCHUA COIEP-
JKUT TOYHO TaKoe€ K€ KOJTMYECTBO OIIE€PAaTOPOB M KOHCTAHT, C abCOJIIOTHO TaKUM K€ KO-
JINYECTBOM ypOBHef/’I BJIOKEHHOCTMH. OI[HaKO KO/ CTaJl CyIIECTBEHHO 60J1€€ TOHATHBIM.

Mo:xHO TIOHTH ellle Aajbllle W HAIUCAaTh MPOCTON KJIacc A TPEACTaBICHUS sSTueeK
BMECTO UCIIOJIb30BaHus MaccuBa int. B kiace Bkiouaetcs pyHkius, nepeaaionias Ha-
MepeHus mporpammucTa (HazoseM ee 1sFlagged); oHa CKPBIBAET «BOJIILIEOHBIEY YHUCIIA.
B pesysibraTe MblI 11o1y4aemM HOBYIO BEPCHIO (DYHKITUH:
public List<Cell> getFlaggedCells() {

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

for (Cell cell : gameBoard)

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

He usmenunsioch Huuero, Kpome UMeH — HO Tellepb MOKHO JIETKO MOHSATD, YTO 3/1€Ch
mponcxoauT. TAakoBa cuTa BEIOOPA XOPOITNX NMEH.

N3b6erante aesmHdpopmaumm

ITporpaMMuCTbI I0JEKHBI U30€TATh JIOKHBIX ACCOIMAIII, 3ATEMHSTIONIX CMBICJI KOJIA.
He ucnonb3yiiTe c10Ba CO CKPLITBIMU 3HAUEHUSAMU, OTJTUYHBIMU OT TIPE/II0JIaraeMoro.
Hampuwmep, mepeMeHHBIM He CTOUT MPUCBANBATh UMEHa hp, aix, and sco, mMOTOMY 4TO
OHM acCOIMUPYIOTCs ¢ Timargopmamu u pagHosuanoctamu Unix. [laske ecau B miepe-
MEHHOU XpaHUTCS JIJTTHA TUTIOTEHY3bl 1 UMST hp KasKeTCsT XOPOIITNM COKpAIlleHneM, OHO
MOJKET BBECTH B 3a0JIy KI€HUE UUTATEIIST KOJIA.

He o6o3Hauaiite rpyIiny y4eTHbIX 3ariuceil mMereM accountList, ecsiu TOJIbKO OHa Jieid-
CTBUTETFHO He XpaHuTcs B ciiucke (List). CioBo «crmicok» nMeeT /il TPOorpaMMICTa
BIIOJIHE KOHKPETHBIN cMbIC. Ecin 3anucu Xpanarces He B List, a B IpyroM KoHTelHepe,
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9TO MOJKET IIPUBECTHU K JIOKHBIM BbiBoziaM!. B aTOM ripumMepe Jydiiie TOM0MIET UMST
accountGroup, bunchOfAccounts 1 gase IpocTo accounts.

OcreperaiiTech Maj03aMeTHBIX pa3iinyiii B uMeHax. CKOJIbKO BpeMeHH TIOHAI00UTCS,
4yTOOBI 3aMETUTh HE3HAYMTEIbHOE pasinune B XYZControllerForEfficientHand1ingOf-
Strings B ogHom moayJe u XYZControl lerForEfficientStorage0fStrings rae-To B Apyrom
MecTe? DTH UMEeHA BBITJISIAT YCTPAIIAIONIE TOX0KUMU.

Cxo/iHOE TIpe/icTaB/IeHne CXOIHBIX KOHTenuii — nHdopmanus. Henocnenosaresnn-
Hoe TpeficTaBieHne — ae3nHdopmaiust. CoBpeMeHHbIe CPeIbl Java MoJIePKUBAIOT
yIOOHBII MEXaHU3M aBTOMATHUYECKOTO 3aBEPIIEHUsT Ko/Ia. Bbl BBOAUTE HECKOIBKO
CHMBOJIOB UMEHH, HAKMMaeTe HEKYI0 KOMOMHAIINIO KIABUII (& WHOTa OOXOMUTCS
1 6e3 9TOro) U ToJIyYaeTe CIMCOK BO3MOXKHBIX BAPMAHTOB 3aBepiieHns nmern. O4eHnb
YA0OHO, €T IMeHA TTOXOKUX 0GHEKTOB COPTUPYIOTCSI TI0 AT(ABUTY, T €CJTH PA3TITINST
[pe/Ie/IbHO OYEBHU/IHBI — Be/lb Pa3paboTUmK, CKOpee BCero, Bbibeper Bail 0ObeKT Mo
NMEHU, HE YBU/IEB HU BalllX O6I_HI/IprIX KOMMEHTapUeB, HU XOTA 6bI CIIMCKa METO/I0B
KJlacca.

[To-nacToguemy ycrpaiaiolye npumMepsl 1e3nHOOPMUPYIONNX UMEH BCTPEYAIOTCS
IPU UCTIOTb30BAHNH CTPOUHOI «Ly> 1 tipormcHoil «O» B IMEHAX TePEMEHHBIX, 0COOEH-
HO B KoMOMHaIUsAX. EcrecTBeHHO, TPOGIEMBI BOSHUKAIOT U3-3a TOTO, YTO TU OYKBBI
MOYTHU HE OTIMYAIOTCS OT KOHCTAHT «1» 11 «0» COOTBETCTBEHHO.
int a = 1:
if (0=1)

a = 01;
else

1 =01;
B03M03kHO, HEKOTOPBIM YHUTATEJIAM ATOT COBET IOKAKETCS HA/LyMaHHbIM, O/IHAKO MbI
HEO[HOKPATHO BUJIEJIU KOJI, B KOTOPOM IMOO0HBIX YXUIIPEHU T OBLIO TIPEIOCTATOUHO.
B ozamom carywae aBTop Kojia Iake MpeiToK I HCTOIb30BaTh APYTO MPUGT, 4UTOOBI
passinuus craau 6ojiee OYEBUAHBIMU — B JAJBHEHIIEM 9TO PellieHne JOJKHO ObLIo
nepeaBaThes BCeM OYIAYIUM pazpaboTIMKaM Ha CI0BAX WJIH B MUCHMEHHOM JIOKY-
menre. [Ipocroe nepenMeHoBaHue peraeT mpodaeMy OKOHYATEIbHO 1 6e3 CO3MaHus
HOBBIX IOKYMEHTOB.

Mcnonb3yuTe OCMbIC/IEHHDbIE pa3Inyumsa

Korna mporpaMmucT nutreT Ko/ NCKJITOUN-
TEJIbHO [ TOTO, YTOOBI YAOBIETBOPUTD 3a-
MPOCHI KOMIIMJISITOPA UM UHTEPIIPETaTopa,
oH caM cebe cosgaer npobiembl. Hamnpumep,
[IOCKOJIbKY OJHO MMSI B OZIHOI 06J1acTh nMe-
HU He MOsKeT 0003HauaTh J[BE PasHbie BEIIIH,

! Kak Oyzer mokasaHo HUJKe, Jaske eCcJii KOHTEHHEp deticmeumenvio npeactasiser coboi List,
Jyutire 060HTHCH Ge3 KOAMPOBAHUS THITA KOHTEHHEpa B UMEHM.
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BO3HUKAET COOMA3H MPOU3BOIBHO U3MEHUTD OJIHO U3 UMeH. IHOT/Ia /75T 3TOTO MMST
3aIMCBIBAETCS 3aBEI0MO HEIIPaBUJIBHO U BO3HUKAET YIUBUTEIbHAST CUTYAIIM: ITOCTIE
UCIIPABJICHUSI TPAMMATHYECKOU OMIMOKHU TIPOrPaMMa MEPECTAET KOMITHINPOBATHCsI !,

Henocratouno no6asuth B uMst cepuio 1udp win HenHPOPMATUBHbBIE CI0BA, 1aXKe
€CJIM KOMITUJISATOPY 3TOTO OY/IeT TOCTATOYHO. Ecu nMeHa pa3amyaroTcs, To OHI
JOJIKHBI 06003HAYATh PA3HBIE TIOHSTHS.

«Yucnosble paabl» Bua (al, a2, .. aN) ABJIAIOTCS IPOTHUBOIOJIOKHOCTBIO CO3HA-
TeJIbHOTO MPUCBanBaHus UMeH. Takre nMeHa He 1e3uH(MOPMUPYIOT — OHU IIPOCTO He
HecyT nHGOPMAINHY 1 He IAf0T TIPe/ICTaBIeHns 0 HamepeHusax apTopa. [Ipumep:

public static void copyChars(char al[], char a2[]) {
for (int i = 0; 1 < al.length; i++) {
a2li] = allil;
}
1

Taxast GyHKIMsE OYIET YNTATHCSI HAMHOTO JIYYIIle, eCJIU TIPUCBOUTH apryMeHTaM NMeHa
source u destination.

HeundopmaTuBHbie c10Ba TakKe IPUMEHSIOTCS JJIsl CO3MAHUST OeCcCopepKaTeTbHbIX
pasamumii. Jlomyctum, y Bac umeetcs kaace Product. Cosmas pyroii Kiacc ¢ uMeHeM
ProductInfo miwm ProductData, BB cosaeTe pasHbie UMEHA, KOTOPbIE IO CyTH 0603HA-
4aloT o/iHO U TO ke. Info u Data He HecyT mosje3Hoi nHGOPMAITNH, KaK ¥ apTUKJIU d,
an u the.

CJiestyeT yuecTb, 4TO UCTIOJIb30BaHUE MPE(UKCOB @ U the BOBCE He SIBJISIETCST OMIMOKOIA,
HO TOJIbKO IIPU YCJIOBUH, UTO OHU CO3/IAI0T OCMBICJIeHHbIe pasinyunsd. Hampumep, rnpe-
(bUKC a MOKeT IPUCBAUBATHCS BCEM JIOKAJIBHBIM [IEPEMEHHbBIM, a IpeduKc the — BceM
aprymenTam (yHkiuii?, IIpobieMa BO3HIUKAET TOT/IA, KOT/Ia Bbl HA3bIBA€TE MEPEMEH-
HyIo theZork, IOTOMY 4TO B IpOrpamMMe ysKe eCTb ApyTas nepeMeHHasi ¢ UMeHeM zork.

Hewndopmarusmbie cioBa uzbbrrouns. CioBo variable nukoria He J0JKHO BCTpe-
J4aThCsl B UMeHax nepemeHHbix. CioBo table HUKOTIA He IOJKHO BCTPEYATHCS B IMe-
Hax Tabmui. Yem ums NameString mydmie Name? PasBe UM MOXKeET OLITD, CKaxkKeM,
BEIECTBEHHBIM YNCIOM? ECITII MOJKET, TO 9TO HAPYIIAET MPeIbIIyIiee TPABUIO O JIe3-
undopmarun. [Ipencrassre, 4TO B MporpaMme MPUCYTCTBYIOT /[Ba KJacca ¢ UMEHAMU
Customer u CustomerObject. UTo BbI MOKeTe cKa3aTh O Pas3JnIusIX Mesky HuMu? Kakoit
KJIACC TPEOCTABIISIET JIYUINi Iy Th K UCTOPUN IIJIaTeXell KImeHTa?

Ira npobieMa BCTPETUIACh HAM B OJHOM PeaJIbHO CYIECTBYIOIIEM PUIOKEHIH.
Mbl U3MEHWIN UMEHA, YTOObI 3alUTUTh BUHOBHbBIX, HO TOYHAd (hopMa OIINOKU Bbi-
TJISITAT TaK:

getActiveAccount():

getActiveAccounts();
getActiveAccountInfo();

! [lost priMepa MOSKHO TIPUBECTH COBEPIIEHHO OTBPATUTEBHYIO TIPUBBIUKY CO3/IaBATh IepeMeH-
HyI0 k1SS TOJILKO U3-3a TOTO, YTO UM C1ass ObLIO UCIIOIb30BAHO IS APYTUX HEJIEH.

2 Tamroika Bob geiictBoBas Tak mpu nmporpammuposanun Ha C++, HO TOTOM OPOCKJI ITY TIPU-
BBIUKY, TOTOMY uTO Ostaromapst coppementbiv IDE ona ctasa waimrimeit.
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Kaxk yyacTBytoiieMy B IPOEKTe IIPOrPAMMUCTY MTOHSTH, KAKYIO U3 9TUX (DYHKIUII BbI-
3bIBaTh B KOHKPETHOM CJrydae?

[Ipu oTcyTCcTBUM KECTKUX UMEHHBIX CXeM MM moneyAmount He OTJIMYaeTcs: OT money,
customerInfo He oranuaercs ot customer, accountData He oTimMyaeTcs oT account,
a theMessage — oT message. 3anuchiBaiiTe pa3jInyaoNIecss UMeHa Tak, YTOObl YHTa-
TeJIb KOZa ITIOHUMaJI, KaKOfI CMDBICJI 3aJIOKEH B 9THUX Pa3/INYNAX.

Ncnonb3yiTe yao60npon3sHOCUMbie UMEHa

JIomsim yo6HO paboTaTh €O caoBaMU. 3HAYUTEIBHAST YaCTh HAIIIETO MO3Ta CIIEIH-
ANM3UPYETCST Ha KOHIIEMINN CJIOB, & CIOBA O OMPENETEHHNIO YI000TPOU3HOCHMBI.
Boimo 661 0GUIHO He UCTOH30BATH Ty U3PSAHYIO YACTh MO3Ta, KOTOPas pa3sBUBAIACh
1715 pa3roBopHoii peun. CiieoBaTeIbHO, IMEHA J0JKHBI HOPMAJIbHO TTPOM3HOCUTBCSL.

Ecyi uMst HEBO3MOKHO HOPMAJIbHO ITPOU3HECTH, TO TIPH JIDOOM €T0 YIIOMUHAHWUH B 00-
CY’KIEHUH BBI BBITJISIIUTE TIOMTHBIM UANOTOM. «VITaK, 3a 5TUM GU-CH-9P-TPU-CH-9H-T
y HaC UJET MU-3C-39T-KbI0, BUANTE?»> A 3TO Ba)KHO, TIOTOMY YTO TIPOTPAMMUPOBAHIE
ABJISETCS COLUAIbHOMN 1€ TE/IbHOCTDIO.

B omHoIT n3BecTHOI MHE KOMITAHWHT UCIIOJIb3yeTcs epeMerHast genymdhms (zara re-
HEepPUPOBAHUS, TOJ, MECAT], IEHb, YaC, MUHYTBI 1 CEKYH/IBI ), TO9TOMY TTPOTPAMMUCTBI
YIOMUHAJN B CBOMX Pa3TOBOPAX «TeH-yail-aM-/I1-914-aM-9C». Y MEHS eCTh TPOTUBHAS
[IPUBbIYKA IIPOU3HOCUTD BCE TAK, KAK HAIIKCAHO, [I09TOMY $1 Ha4aJl TOBOPUTDH «I'€Hbs-
Masa-xumces. [lotom nmepeMenHy0 Havyaan Tak Ha3bIBaTh MHOTHE TTPOEKTUPOBIH-
KU W aHAJIMTUKHU, U 9TO 3BYUAJIO JIOBOJBHO TJIyT0. Bripouem, Mbl /IeJIajiv 9TO B IITYTKY.
Ho kax 6b1 TO HU OBLIO, MbI CTOJIKHYJIMCH C TUIIMYHBIM [IPUMEPOM HEeyAauHOro BbIOO-
pa umen. HoBbiM paspaboTyrkaM NPUXOANIOCH O0BACHATH CMbBICJI IIEPEMEHHbIX, 110~
CJIe 4eTO OHM HAYMHAJIW U3bACHATHCA JYPALIKUMU HEeCTeCTBEHHBIMU CJIOBAMU BMe-
CTO HOPMaJIbHOH pa3roBopHOU peun. CpaBHUTE:
class DtaRcrdl02 {

private Date genymdhms;

private Date modymdhms;

private final String pszqint = "102";

Y
i
u
class Customer {

private Date generationTimestamp;

private Date modificationTimestamp; ;

private final String recordld = "102";

/R x
}:
Terepb cTaHOBUTCS BO3MOKHBIM OCMBICJIEHHBIN Pa3roBop: «Jii, Malik, risiHb-Ka Ha
3Ty 3amuch! B 1oJie BpeMeHHOTOo ITaMIia 3aHOCUTCS 3aBTpalrHss natal Pazse Takoe
BO3MOKHO?»
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Bbi6bupanTe nMeHa, yaobHble ana nomcka

Y 01HOOYKBEHHBIX UMEH M YHUCIOBBIX KOHCTAHT UMEETCSI OJMH ClelnruIecKuil He-
JIOCTATOK: UX TPYAHO MCKATh B OOJIBIIOM 00beMe TeKCTa.

Crpoxa MAX_CLASSES PER STUDENT OTBICKMBAETCS JIETKO, & C YMCJIOM 7 MOTYT BO3HHK-
HyTb TIpobsieMbl. CHcTeMa MOMCKa HAXOAUT 9Ty I py B MMeHax (Haiiios, B onpejie-
JIEHUAX KOHCTAHT U B PA3/INYHbIX BbIPAKEHUAX, I/1€ 3HAUEHUE UCIIOIb3YETCs C COBEP-
IEHHO PYTHM cMbIcToM. Ellle Xyske, ecyii KOHCTaHTa TTPECTABIISIET cOOO0i ITHHHOE
YKCJI0, B KOTOPOM OBLIH CIYYaillHO TIePeCcTaBIeHbI IU(MPDI; B IPOrPAMMe TTOSIBJISIETCST
ormubKa, KOTOPast OMHOBPEMEHHO CKPBIBAETCST OT TTONCKA.

Takoke He CTOUT IIPUCBAUBATDL UMS € IIePEMEHHOH, KOTOpask MOXKET HCIIOJIb30BATbhCA
mpu noucke. Camast pactipocrpaHeHHast GyKBa aHTIMHCKOTO ajihaButa ¢ HOIBIION Be-
POSITHOCTBIO BCTPEYAETCS B TIOOOM TEKCTOBOM (hparMenTe Kask0it mporpaMMBbI. B atoM
OTHOIICHUH JIMHHBIE UMEHA JIydIlie KOPOTKHUX, a MeHa, YI00HbIe JIJIst TOUCKA, JTyd-
IIIe KOHCTAHT B KOJIE.

JIMUHO 51 cumTaro, YTO OAHOOYKBEHHbIE HMeHa MOTYT Hcnob3oBaThest TOJIBKO st
JIOKQJIbHBIX TIEPEMEHHBIX B KOPOTKUX MeTOMAX. Jnuna umeni 00icHa cCoomeemecmao-
eamv pasmepy ezo ooaacmu suoumocmu [N5]. Eciv iepeMeHHast MJIM KOHCTAHTa MO-
JKeT BCTPeYaThCs WK UCIIOIb30BAThCs B HECKOJIBKHUX MECTaX KOAOBOTO OJIOKa, OUeHb
BayKHO [IPUCBOUTD eil uMsl, yinobHoe st noucka. CHOBa cpaBHUTE:
for (int j=0; j<34; j++) {

s += (t[j1*4)/5;
}

n

int realDaysPerldealDay = 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;

}

Nms sum B aTOM (hparMenTe He CJAUIIKOM COJepKaTeJbHO, HO 110 KpaliHell Mepe ero
yI00HO rckaTh. Co3HaTeIbHOE TPUCBaNBAHIE HMEH YBEJIMUNBAET JTNHY (DYHKI[IH, HO
nosyMaiiTe, Hackosbko mpotie Haiitu WORK _DAYS PER WEEK, yem nckath Bce BXOKIECHUS
1udpst 5 1 GUABTPOBATD CITUCOK /10 TIO3UIIUN C HY/KHBIM CMBICJIOM.

N36erante cxemMm KOAUPOBaHUA UMEH

¥ Hac ¥ Tak XBaTaeT XJIOIMOT € KOJUPOBAaHUEM, YTOOBI UCKATh HOBbIE CI0KHOCTH. Ko-
JAUpoBaHKe WH(GOPMAIIK O TUIIE WK 00JIaCTH BUAMMOCTH B MIMEHAX TOJBKO CO3/IaeT
HOBBIE XJIOMOTBI 110 paciin@poBke. Bpsa jau pa3zyMHO 3aCTaBIATh KasKIOTO HOBOTO
pabOTHHKA M3YyYaTh OYEPEHON «SI3BIK» KOAUPOBAHUST — B JOMOTHEHNE K U3YYEHUTO
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(06bIYHO HEMAIOr0) 00beMa Kojia, ¢ KOTOPLIM OH Oy/IeT paboTaTh. DTO TOJIBKO YCIO0K-
HsieT ero paboTy NPH TIOMBITKE pelenns 3a1aun. Kak npaBuio, KogupoBaHHbIe HMEHa
IIJIOXO ITPOUSHOCATCA U B HUX JIETKO CAEJ/IaTh OII€YaTKYy.

BeHrepckas 3anucb

B nowcrtopuyeckue BpeMeHa, KOT/ZIAa B SI3bIKAX /I€ICTBOBAIN OTPAHUYCHUS HA JIJTH-
Hy UM€H, MBI HApPYIIAJIN 9TO MPABUJIO TT0 HEOOXOMUMOCTH — U He (€3 coKaTeHuil.
B Fortran nepsas 6ykBa IMeHM epeMeHHON 0003HaYaIa Koz Tuma. B panHux sepeu-
ssx BASIC mMeHa MOTJIH COCTOSITh TOJIBKO U3 OJHO OYKBBI U 0IHOW 1inpbl. BeHrep-
ckas 3anuch (HN, Hungarian Notation) moatsiia aTy 1pobjieMy Ha HOBbIil yPOBEHb.

Benrepckas 3amuch urpajiia BaxkHnyio poJib Bo BpemeHa Windows C API, korza mpo-
rpaMMbl paboTaiu ¢ reaounciaeHubiMu geckpuntopamu (handle), amHabIMET yKa3a-
TeJISAIMU, yKa3aTeJIMU Ha VOid MM Pa3iMuyHbIMU PEaU3alUsMU «CTPOK» (C Pa3HBIM
pUMeHeHreM 1 arprbyTamu ). KOMIMISTOPEI B T€ THY HE MOIEP/KUBAIN TPOBEPKY
THIIOB, TTIOATOMY MPOTPAMMHUCTAM GBI HYKHBI «[OJCKA3KI» JIJIsI 3ATIOMUHAHUS TUTIOB.

B coBpeMeHHBIX A3bIKaxX CYIECTBYET Ky/ia 6osiee pasBuTast CUCTEMa TUTIOB, 4 KOMITH-
JISITOPBI 3aMMOMIHAIOT THTIBT 1 00€CTIednBaioT ux cobmonente. bosee Toro, mosBuIach
TEH/ICHITNS K UCIIOJb30BAHUIO MEHBIINX KJIACCOB U GoJiee KOPOTKUX (hYHKITHH, UTOGBI
MIPOTPAMMUCTBI BUJIEIM TOUKY OOBSIBIECHUST KAKIOU UCITIOJIB3YEMON MEePEMEHHOM.

Java-niporpaMMHUCTY KOAMPOBATh TUITBI B UMEHAX He HYKHO. OOBEKThI 00JIaIal0T CHIb-
HOI TUIIM3aIKelt, a paboune Cpebl PasBUIUCH [0 TAKOI CTENEHH, YTO MOTYT BbISIBUTh
ommbOKy THIIA elife 0 Havaaa KoMmusiui! TakuM 06pa3omM, B HAIIU JIHU BEHT€PCKast
3anuch U Apyrue GopMbl KOAMPOBAHK TUIIOB B KMEHAX [IPEBPATUIINCH B OObIYHbIE
repe;kuTKY Mponioro. OHU yCJI0KHSAIOT U3MEHEHE UMEHU UJIA TUTIA TTEPEMEHHDBIX,
bynkmmit u kmaccoB. OHU 3aTPYAHSIOT YTeHUE Kozia. HakoHell, OHY TTOBBITIAIOT PUCK
TOTO, YTO CUCTEMA KOAUPOBAHKSA COOBET € TOJIKY YUTATENsI KOJA.

PhoneNumber phoneString;
// WMA He M3MeHAeTCA Npu U3MEHeHWW Tuna!

NMpedukcbl YieHOB K1accoB

ITpedukcesr m_, KOTOPHIMU KOT/[a-TO CHAOKAIUCH MEPEMEHHbIE KJIACCOB, TOKE CTAIU
HeHysKHbIMU. Kitacehl 1 QyHKIMK TOJKHbL ObITh JOCTATOYHO KOMIIAKTHBIMU, YTOOBI
BbI MOIJIN 00X0AUThCs 6e3 mpeduKkcos. Takke CIeayeT UCI0Ib30BaTh PabOIyIO CPeLy
C IIBETOBBIM BBIIEICHUEM YJICHOB KJIACCOB, 00ECTIEUNBAOIINM X HATJISIAHYIO UICH-
TUuUKAIUIO:
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, moau 6bICTPO yyaTcss UTHOPUPOBATh npeduKcer (1 cyhGUKCs), 4T00bI
BUJIETD COMEPKATENHHYIO 9aCTh MMeHU. UeM OOTbIITe MBI UUTAEM KOJI, TEM PEKE 3aMe-
dqaeM npeduKcel. B koHeuHOM MTore TpeuKe MpeBpaIaeTcst B HEBUAMMBIN Gaiiacr,
XapaKTepHBIH 71T CTApOTO KOJA.

NHTepdencol n peanmsauunm

MHoraa B iporpaMMax BCTpedaeTcst 0coObIi crydail KogupoBauust. JlomycTuM, Bbl
crponte ABCTPAKTHYIO MABPUKY ntst co3nanust reomeTpudeckux uryp. Da-
Gpuika npescTaBisier OO0 nHTepdEic, KOTOPBIN PEATH3YETCSI KOHKPETHBIM KITACCOM.
Kak nx masBatp? [ShapeFactory u ShapeFactory? A mpeamounTaio oCTaBIATH UMEHA
unrepdeiicos 6e3 mpedukcos. [Ipedukce I, cTosb pacpocTpaHeHHBIH B CTAPOM KOJIE,
B JIYUIIIEM CJIydae OTBJIEKAET, a B Xy/IIeM — MepeaeT JUIHon nHhopmanuio. A He
cobupaioch coobIaTh CBOUM MOJIB30BATENSIM, YTO OHU UMEIOT JIEJI0 ¢ MHTEephEeHcoM.
VM octaTouHo 3HATh, 4TO 9TO ShapeFactory, To ectb habpuka puryp. CirenoBaTenbHo,
pU HeOOXOUMOCTH 3aKOANPOBATH B MMeHU 60 mHTepdeiic, MO0 peanrnsaimio,
s BbIOMpato peanusanuio. Mimst ShapeFactoryImp, wim gaxe ypomausoe CShapeFactory,
BCe PaBHO JIy4Ilie KoAupoBaHus nHbopmaimu ob narepdeiice.

N36eravte MbiC/IEHHbIX Npeo6pa3oBaHnM

He 3acrasiistiiTe untaresist MBICIEHHO TPeO0OPa30BbIBATH BAlll UMEHA B JIPYTHUE, YK
usBectHble eMy. OObIUHO 9Ta MPoGJIeMa BOSHUKAET U3-3a HEsKeJaHMsI UCIOJIb30BaTh
MOHATHS KaK U3 MPOCTPAHCTBA 33/Ia4H, TAK U U3 TPOCTPAHCTBA PEIEHUSI.

Takas pobJieMa 4acTo BOSHUKAET IIPU UCIIOIb30BAHIK OHOOYKBEHHbBIX MEH Iepe-
MeHHBIX. KoHeuHO, cueTunk 1uKIa MOSKHO Ha3BaTh 1, j uiu k (Ho Tosibko He 1), econ
ero 06J1acTh BUAUMOCTH OY€Hb MaJjia, U OH He KOH(MIUKTYET ¢ APYTUMU UMEHAMHU.
ITO CBSAZAHO € TEM, YTO OAHOOYKBEHHbBIE MMEHA CUECTUYNKOB IIUKJIOB TPAIUIIMOHHBL.
OnHako B OOJIBITMHCTBE APYTHX KOHTEKCTOB 0AHOOYKBEHHbIE UMEHA HesKeIaTe IbHbI;
B CYIIHOCTH, BBl CO3/Ia€Te BPEMEHHBIN 3aMEHUTEJIb, KOTOPBIiT I0JKEH ObITh MBICTIEHHO
peoGpasoBaH I0JIb30BaTeIeM B PeaIbHYI0 KOHIENuo. Her Xyaiieil npuaiHbl 115
BbIOOpPA UMEHU C, YeM Ta, YTO UMEHA a U D ysKe 3aHSThL.

Kaxk TIpaBUJIO, IPOTPAMMMUCTDBI BECbMa YMHDBI. A YMHBIE JIIOAU NHOT 1A ]IIO6E[T ITOKa3bI-
BaTh MOIb MHTEJLJIEKTA, IeMOHCTPUPYSI CBOM CIIOCOOHOCTU K MBICIEHHOMY JKOHTJIMPO-
BaHUIO. B KOHITE KOHIIOB, €CIU BBI TIOMHUTE, YTO TlepeMenHasd r cogaep:kut URL-aapec
C yIaJIeHHBIM XOCTOM M CXEMOIi, TPeoOpasoBaHHbIN K HIZKHEMY PETHCTPY, 9TO COBEP-
IIEeHHO OYE€BU/HO CBUAETEJIbCTBYET O BallleM yMe.
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O/HO U3 pas3anyrii MEXIy YMHBIM 1 TTPO(DECCHOHATBHBIM TTPOrPAMMHUCTOM 3aKJII0-
yaercs B TOM, YTO ITpodeccroHall MoHUMaeT: SICHOCTD IpeBbliie Beero. ITpodeccno-
HAJIBI KCHOJIB3YIOT CBOIO CUITY BO OJIATO U TUTITYT KOJI, TIOHSITHBIN [IJIsT IPYTUX JIFOJIEN.

MMeHa Knaccos

MMena KJaaccoB 1 00bEKTOB JOJKHBI TIPEACTABIIATH COOOH CyIIECTBUTEIbHbBIE U X
koMmOuHanuu: Customer, WikiPage, Account u AddressParser. CrapaiiTech He HCIIOJIb30-
BaTh B IMEHaX KJIACCOB TaKMe CJI0Ba, Kak Manager, Processor, Data nan Info. imga kiac-
ca He JI0JI’KHO OBITb TJIar0JIOM.

MMmeHa MmeTOoaoB

VMeHa METOAOB IPEACTAB/ISAIOT COOOM IJIaroJibl WK TJIaroabHble CJIOBOCOYETAHUS:
postPayment, deletePage, save u T. . MeTO/bI UTEHW /3aIIMCH 1 TIPEIUKATHI 00pasyoT-
¢4 13 3HaYeHus 1 npedukca get, set u s cormacHo crangapry javabean!,

string name = employee.getName();

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

ITpu neperpyske KOHCTPYKTOPOB UCIIOJIB3YHTE CTaTHYeCKHE METObI-(haGpPUKK ¢ NMe-
HaMU, ONTUChIBAIONIMMEU apryMeHThl. Hanpumep, 3amnmch

Complex fulcrumPoint = Complex.FromRealNumber(23.0);

0OBIYHO JIyUllle 3alUCh

Complex fulcrumPoint = new Complex(23.0);

Paccmotpure BO3MOXKHOCTD MPUHYAUTETHHOTO UCITOTB30BAHNST TAKUX METO/IOB; /IS
HTOT0 COOTBETCTBYIOIIE KOHCTPYKTOPBI O0BSABJISIOTCS IPUBATHBIMU.

N3b6eranrte ocrpoymun

Ecui Baim nmeHa OyyT U3JIUIIHE OCTPOYM-
HBbIMU, TO UX CMDbICJI 6y/f[eT IIOHATEH TOJIBKO
JIOZISIM, Pa3IeISIONIMM 9yYBCTBO IOMOPA aBTO-
pa — M TOJIbKO €CJIM OHU TIOMHSIT MyTKY. Bee
JI JIOTAQJIATOTCS, UTO JleyiaeT (PYHKIUSA ¢ UMe-
neM HolyHandGrenade?? Koneuno, 370 04eHb
MNJ10, HO, BOSMOJKHO, B /ITaHHOM Cﬂyqae .Hy‘{]_l_[e

! http://java.sun.com/products/javabeans/docs/spec.html.
2 «Csitast py4yHasi TpaHaTa» — OpYsKHe OPOMHON pa3pyuIuTeabHON cuiibl 13 husbma « MoHTH
[Taiiton u Ceamennstit [paanby. — [Ipumeu. nepes.
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nozoizier umst Deleteltems. OTpaBaiiTe peAIouTeHNE SICHOCTH TIE€PE]] Pa3BJIeKaTe  b-
HOM I[€HHOCTBIO.

Ocrpoymue yacto BotioliaeTcs B ¢dopMe npocropeunii niam ciaenra. Hanpumep, He
ucnoJb3dyiite nma whack () Bmecro kill(). He ucnosb3yiite myTouxy, npusgsanible
K KOHKPETHOU KyJIBType, — Harpumep, eatMyShortst() Bmecto abort().

Bbibepute oqHO C/NOBO
ANS KaXXAO0W KOHLUenuuu

Boibepute 0IHO CJIOBO JJIST TIPEACTABIEHUST OHON abCTPAKTHON KOHIENIN U TTPU-
JlepskuBaiitech ero. Harpumep, cyiecTBoBaHNe B pa3HbIX KjaccaX 9KBUBAJEHTHDIX
METOJIOB ¢ UMeHaMu fetch, retrieve u get HemsbeKHO cozaact myTanuily. Kak samom-
HUTh, K KAKOMY KJIACCY OTHOCUTCS TO WJIM MHOE uMst MeToaa? K coskamenuto, 4Toobl
3aMOMHUTD, KAKOH TePMUH UCIOTB30BAJICS B TON WM WHOT OMOIMOTEKE WITH KITacce,
HEPEJIKO TPUXOJUTCA IOMHUTD, KAKOI KOMITAHUEH, IPYIIIOH UK IIPOrPaMMUICTOM 9Ta
6ubsanoTeka OblIa co3aHa. B IPOTUBHOM CJlydyae BbI TOTPATUTE MACCy BPEMEHU Ha
IIPOCMOTP 3aroJIOBKOB U IIPEABIAYIIUX IPUMEPOB KOJA.

Cospemennbie paboune cpensl (takue, kak Eclipse u Intelli]) npegocrasisior
KOHTEKCTHO-3aBUCHMBbIE TIOJICKA3KN — CKayKeM, CITUCOK METOJIOB, KOTOPBIE MOTYT BbI-
3BIBATHCS JIIST KOHKPETHOTO 00hekTa. OMHAKO CIeYeT YIUTHIBATD, YTO B HTOM CITH-
cke 0OBIYHO He TIPUBOSITCS KOMMEHTAPUH, KOTOPbIE BbI 3AIIMCBIBAETE PSIZIOM C UMe-
Hamu GyHKIHE 1 ciickamMu mapaMeTpoB. V1 BaM eriie TI0BE3J10, eCJin B HEM OYIyT yKa-
3aHbl MIMEHa TapaMeTpOB U3 00baBIeHuil GyHKIUN. ViMeHa QyHKIMI JOKHBI ObITh
3aKOHUYEHHBIMU U JIOTUUHBIMU, YTOOBI IIPOIPAMMUCT MOT CPa3y BbIOPATH TIPABUJIBHbIN
MeToz 6e3 chbopa TOMOTHUTETLHOT HHMDOPMATIU.

AnanornunsiM 06pa3oM, UCIOJb30BaHe TEPMUHOB controller, manager u driver
B OIHON KOZOBOW Gaze ToXe BBHI3bIBaeT myTanuiry. Yem DeviceManager MpUHIATIH-
asnbHO oTsimuaetrcst ot ProtocolController? Tlouemy B IBYX ciIydasiX He HCIIOJIb3Y-
IOTCSI OIMHAKOBBIC TePMUHBI? Takue nMeHa cO3/al0T JIOKHOE BIleUaTIcHIe, YTO /[BA
o6bekTa 06IaIal0T COBEPIITIEHHO PA3HBIMU THIIAMU, & TaKXKe OTHOCATCS K PasHLIM
KJlaccaM.

Enunsiii, cormacoBaHHBIN JIEKCUKOH OKaKET HEOTIEHUMYIO TTOMOTIH TPOTPAMMUCTaM,
KOTOpPBIE OY/IyT IOJIb30BATHCS BAIIUM KOJIOM.

Bo3aep)xuTtecb OT Kanambypos

Crapaiitech He UCIIOJH30BATh OJIHO CJIOBO B JIBYX CMbIC/IaX. B cyiHocTH, 0603Have-
HI€e IBYX PasHBIX UEH OJHUM TEPMHUHOM — 9TO KajaMOyp.

! V13 MyJIBTUIIIKAIIMOHHOTO cepuasa «Cumiiconsly. — I[Ipumeu. nepes.

49



50 Fnasa 2. ConepxaTesibHble UMeHa

Eciu cieioBaTh MPUHITHILY <O/THO CJIOBO JITIST KXK/I0OW KOHIIETIITUI», B TPOTPaMMe MO-
JKET TOSIBUTBCS MHOT'O KJIACCOB, COJIepKallnX, Hartpumep, MeToz add. [Toka ciiexu na-
paMeTpoB U BO3BpalllaeMble 3HAU€HNS PAa3HbIX MeTOI0B add OCTAIOTCS CeMaHTHYECKU
9KBUBAJICHTHBIMH, BCE XOPOTIIO.

OzHaKO POrpaMMUCT MOKET PELIUTh UCII0Ib30BaTh UM add «paau earnHOo00pasus>
HE3aBUCUMO OT TOTO, BBIIIOJHSET JIM 9TOT METOJ A00aBJeHNE B IIPEKHEM CMbBICTIE
nim HeT. JlomycTim, TporpaMMa co/Iep>kMuT MHOTO KJIACCOB ¢ MeToiaMu add, KOTopkie
CO3JIaI0T HOBOE 3HAYEHUE CJIOXKEHUEeM WU KOHKaTeHalnel ABYX CYIIeCTBYIONINX
3HauYeHU#. Bl miIreTe HOBBIM KJIacC ¢ METOJIOM, ITOMETTAIONINM CBOM eIMHCTBEHHBII
napameTp B KoJsutekiuio. CTouT jii IprucBOUTh 3TOMY MeToay nMs add? Ha mepsbrit
B3TJISA]T 9TO BBITJIAAUT MOCTIEI0BATEIBLHO, TTOTOMY UTO B IIPOTPaMMe Y>Ke UCIIOTb3YeTCS
MHO>KECTBO JIPYTUX MEeTO/I0B add, HO HOBBIN METO/] UMEET JIPYTYIO CEMAHTUKY, TTO3TOMY
eMy JIydliie TpUCBOUTH UM insert nim append. IIpucBanBas HoBoMy MeToLy M add,
BbI CO3/IaeTe HesKeJaTeTbHbIN KaaaMOyp.

3aaya aBTopa — ceIaTh CBOI KO Kak MOXKHO Oosiee oHATHBIM. Kozt 1omKeH Boc-
[IPUHUMATHCS C IEPBOTO B3TJIsi/Ia, He TPeOYsT TIAaTeIbHOTO u3ydeHusi. OpueHTupyii-
Tech Ha MOJIeJIb [OILYJISIPHOM JIMTepaTypbl, B KOTOPOH caM aBTOP JLOJIZKEH JOCTYIIHO
BBIPA3UTh CBOM MBICJIH, a HE Ha aKa/JleMUUECKYIO0 MOJIesIb, B KOTOPOH yUYeHUK ycep/i-
HBIM TPY/OM TIOCTUTAET CKPBITHIIT CMBICJT Ty OTUKAI[HH.

Ncnonb3yiTe MMeHa
M3 NPOCTPaHCTBA peLueHus

He sa6eiBaiite: Bai Ko OyyT YUTATh TIPOTPAMMUCTHL. A Pas Tak, He CTECHSIUTECH UC-
MOJIb30BaTh TEPMUHBI 13 00jacTu HHGOPMATHKH, HA3BAHMS AJITOPUTMOB U MATTEP-
HOB, MaTeMaTh4yecKre TepMUHBI 1 T. /1. He orpanmunBaiiTech UMeHAMU UCKIJIIOUUTEJb-
HO U3 MPOCTPAHCTRA 3/1a4M; HEe 3aCTABJANTE CBOUX KOJIJIET MTOCTOSTHHO GEraTh K KJIH-
€HTY U CIIPAIIUBATD, YTO O3HAYAET KAXKI0€ UM, KOT/IA COOTBETCTBYIONIAS KOHIIETIITHS
yoKe 3HaKOMa UM 110/] IPYTUM Ha3BaHUEM.

Wwmst AccountVisitor cooBIuT MHOTO 110JI€3HOI MHMOPMALUU IPOrPAMMUCTY, 3HAKO-
MoMmy ¢ mattepHoM «Ilocetutenn» (Visitor). 1 kakoii mporpaMMUCT He 3HAET, YTO Ta-
Koe «ouepeb 3aganuii> (JobQueue)? CylecTBYeT MHOKECTBO CYIy00 TEXHUYECKUX
MOHATHUH, C KOTOPBIMU UMEIOT JIEJI0 TIPOTPAaMMHUCTBL. Kak 1paBuiio, TAKMM MOHATUAM
pa3yMHee BCEeTo MPHUCBanBaTh TEXHNYECKUe NMEHa.

Ncnonb3yiTe MMeHa
M3 NPOCTPaHCTBA 3aaum

Ecism 1711 TOTO, YTO BHI IeaeTe, He CYIIeCTBYET MOAXOASIIETO «ITPOTPaMMI3May, FC-
MOJIb3YHTe UM U3 TPOCTPaHCTBa 33j1a4u. 1o kpaiiHell Mepe TPOTPaMMHUCT, 3aHUMa-
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FOIUECS COMTPOBOKIAECHIEM KOJIa, CMOYKET Y3HATD Y CIIEI[HATICTA B IPEAMETHON 006-
JIACTH, YTO O3HAYAET ITO MMSI.

Pasnesienne KOHIEIIUN U3 IIPOCTPAHCTB 3a4a4l U PEIEHUsT — 9acTh PabOThl XOPO-
IIEr0 IPOTPaMMKCTA U IPOEKTUPOBINUKA. B Kojie, TIaBHbIM 06pa3oM OpUEeHTHPOBAH-
HOM Ha KOHIENINU U3 TTPOCTPAHCTBA 33/1a4U, CJIeJyeT UCIOIb30BATh UMEHA U3 TIPO-
CTPaHCTBA 3a/1a4N.

[No6aBbTe cogepkaTe/ibHbI KOHTEKCT

JIuib HEMHOTHE UMeHa coJepskaTe IbHbl caMu 110 cebe. Bee ocTalibHbIe HMeHA CJIely-
€T ITOMellaTh B OIIpe/leJIeHHbI KOHTEKCT /IS YuTaTes st KO/, 3aKJIo4ast UX B KJIACCHI,
(YHKIMU U IPOCTPAHCTBA UMEH C TIPaBUJIbHO BEIODAHHBIMU HasBaHUsAMI. B kpaiiHem
cJlydae KOHTEKCT UMEHU MOKHO YTOYHUTD IIPU MTOMOIIH 1peduKca.

[otmyctnM, B IporpaMme UCIIOIb3YIOTCS TiepeMeHHble ¢ nMeHamMu TirstName, TastName,
street, houseNumber, city, state u zipcode. BriostHe oueBM/IHO, YTO B COBOKYITHOCTH
onu obpasyior agpec. Ho uto, eciu nepemennas state BCTpeTuaach BaM OTAEIBHO OT
JIPYTUX TlepeMeHHbIX BHYTpU MeToza? Cpasy Jin BbI TOKMeTe, YTO OHA SBJISETCS Ja-
CTBIO ajipeca’?

KonTeker MOKHO 106aBUTH Tipu oMol rpedukcos: addrFirstName, addrLastName,
addrState u 1. 1. [1o KpaifHelt Mepe YUTaTe b KO/Ia TIOMMET, UTO TTepeMeHHbIE SIBJISI-
10TCsI 4acThIo OoJiee KPYIHOI cTpyKTypsl. Koneuno, npasusibhee Ob110 Gbl CO31aTh
KJs1acc ¢ uMeneM Address, 4ToOBI Jlaske KOMITUJISITOP 3HAJ, YTO TIEPEMEHHBIE SIBJISTIOTCST
YaCThIO YEr0-TO GOJIBILETO.

Bosbmem meron us smctunra 2.1. Hysken jin nepeMeHHbIM GoJiee copepsKaTe bHbIi
KOHTeKCT? VIMs (DyHKITUH OTTPEIETISIET TOTBKO YaCTh KOHTEKCTA; aJITOPUTM MTPEOCTAB-
siseT Bee octasbHoe. [Ipu yrennu ¢yHKIMN CTAaHOBUTCA BUHO, UTO TP II€PEeMEHHbIe
number, verb m pluralModifier aBiagroTcsa KOMIIOHEHTaMM COOOIIEHsT guessMessage.
K coxanenuio, KOHTEKCT IPUXOAUTCS BBIYUCIATD. [Ipu mepBoM B3ruisjie Ha METOJ
CMBICJI IEPEMEHHBIX OCTAETCSI HESICHBIM.

JInctuHr 2.1, MepeMeHHble 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
number = "1"
verb = "is";
pluralModifier =

I

I

= n
-
—_

npodoicenue
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JinctmHr 2.1 (npoaomkeHne)

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

1

String guessMessage = String.format(

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

}

DyHKIM JIMHHOBATA, 8 IepeMeHHbIe UCIIOJIb3YIOTCS Ha BCeM ee IpoTsikeHnu. ITobbl
paszennuTh (HYHKIUIO HAa MEHBIITNE CMBICTOBBIE (PPArMEHTHI, CJIe/lyeT cO3/1aTh KJIacc
GuessStatisticsMessage u czieaTh TpU epeMeHHbIe TIOJISIMU 3TOTO KJiacca. TeM caMbiM
MBI IIPEJOCTABUM OYEBU/IHBII KOHTEKCT /I TPEX IIePEMEHHbBIX — Telepb aOCOJIIOTHO
OUYEBH/IHO, YTO 3TU TIEPEMEHHbBIE SIBJISTIOTCS YacThio GuessStatisticsMessage. ¥Toune-
HUE KOHTEKCTA TAK/Ke MO3BOJIAET 3aMETHO YIYUYIIATH YeTKOCTD AJITOPUTMA 32 CYET €0
JleJIeHnst Ha MeHbIne GyHKIn (TUCTUHT 2.2).

JINCTUHr 2.2, NepeMeHHble 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 %sks",
verb, number, candidate, pluralModifier );

}

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

private void thereAreNoLetters() {
number = "no";
verb = "are";
pluralModifier = "s";

}

He no6aBnaute n3bbiTOYHbIM KOHTEKCT

Ecin Bbl paboTaere Haz BRIMbINLIEHHBIM npuaokenneM «Gas Station Deluxes, He
cTouT cHabX)aTh UMS KaXKJI0ro Kjaacca npedurcom GSD. B cymiaocTu, Bbi paboraere
MPOTUB COOCTBEHHOTO MHCTpyMeHTapust. Beeante 6ykBy «G», HaKMUTE KIABUIITY 3a-
BEPILEHWS — U BBI [TOJYYUTE [ITMHHBIA-TIPEITTUHHBIN CTUCOK BCEX KJIACCOB B CUCTEME.
Pazymnuo s aT0? IDE nipiTaercs momoub BaM, Tak CTOUT JIX €H1 MeIaTh?

Jomycrum, Bbl u300peu kiace MailingAddress B yuernom Moxysie GSD u niprcBouu
emy uMst GSDAccountAddress. TTo3Hee ajzipec UCIIOIB3YETCsT B IIPUIOKEHNH, 00ecTie-
YUBAIOIIEM CBA3b € KJanueHTaMu. byzere su Bbl ncnosib3oBathb GSDAccountAddress? Ha-
CKOJIBKO TIOJIXO/IAIIUM BBILJIAAUT 5T0 uMst? Jlecsatb u3 17 cuMBOJIOB THO0 U3OBITOUHBI,
7160 He OTHOCSTCS K JIETY.

KopoTrkue rMeHa 00bIYHO JIy4llie JJIHHHBIX, €CJIU TOJBKO UX CMBICJI TOHSITEH YiTaTe-
o kozia. He BkIouaiite B MMs O0JIbIIIEe KOHTEKCTA, 4YeM HEe0OXOANMO.

Wwmena accountAddress u customerAddress XopoTio MOAXOAAT AT 9K3EMILISIPOB KJlacca
Address, HO /ISl KJIaCCOB TaKOM BBIOOD HeyaaueH. Address — BOT Xopoliiee UMsl KJracca.
Ecsm morpebyercst ToueprHy Th pasimdust Meskiy MAC-aipecamit, aipecaMu IIOPTOB
u BeG-ajpecaM, st TIoAyMato 00 MCIoIb30BaHuK MMeH PostalAddress, MAC u URL. TTosry-
YEHHBIE UMEHA CTAHOBATCS 6OJIee TOUHBIMHE, & HTO, COOCTBEHHO, U SBJISCTCS TIABHON
I1EJIBIO BCETO IIPUCBAMBAHNA UMEH.

Heckonbko CnoB Hanocnenok

OcHOBHBIE TPYAHOCTHU ¢ BHIOOPOM XOPOIINX UMEH 00YCIOBJIEHbl HEOOXOAUMOCTHIO
XOPOIIUX OIUCATEbHBIX HABBIKOB M €IHHOTO KYJIBTYPHOTO (pOHA. ITO BOIPOC MPETO-
JIaBaHUsI, a He BOMIPOC TEXHUKH, 9KOHOMUKU UJIN YIIpaBJieHus. B pesysisrare MHOTHE
CIIEIMAJIUCTDI, paboTaloIIUeE B 9TON 06/1aCTH, TAK U He HAYYUJIMCh XOPOLIO CIIPABJIATHCS
C 9TOI 3a1auer.

Jliopm Takske oracaioTcs mepeMMeHOBaHNi U3 CTPaxa BO3PAKEHUIT CO CTOPOHBI IPYTUX

paspaboTInKoB. MBI He pasziesisieM 9TH OTIACEHNST, & M3MEHEeHe UMeH (B JIYIIIYIO CTO-
POHY) BBI3BIBAET ¥ HAC TOIBKO HJIATOMAPHOCTD. BOMBIIEl 4acThio MBI He 3aTTOMUHAEM
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MMeHa KJIaccoB U MeTo0B. COBpeMeHHbIe MHCTPYMEHTHI OepyT Ha cebst mopoOHbIe
MEJIOUH, 2 MBI CJICZIM 3 TEM, YTOOBI TIPOTPAMMHBIN KOJT YMTAJICS KaK ab3a1lbl U TPe/I-
JIOKEHST WJIH XOTST OBl KaK TaOJIUIBI U CTPYKTYPBI IaHHBIX (IIPETIOKEHNE HE BCer/a
SIBJIIETCST JIYUTITUM CTIOCOOOM OTOOPasKEHNST TaHHDBIX ). BO3MOXKHO, CBOUMI TIeperMe-
HOBAHUAMU — KaK ¥ JIIOOBIMU JIPYTUMHU YCOBEPIIEHCTBOBAHUSAMU KOJA — BBI KOTO-TO
yausure. IIycTb 910 Bac He ocTaHaB/IUBaET.

[MocnemyiiTe aTUM TIPaBUIAM U IOCMOTPHUTE, HE CTaHET JIM Balll Koj 6GoJiee yaoboun-
TaeMbIM. EcJii Bbl 3aHUMaeTeCh COMPOBOJKIAECHUEM UYKOTO KOIa, HOTPOOYITE PelmTh
po6JIeMBbl cpeicTBaMu pehakTOPHHTA. ITO JACT HEME/ICHHBIN Pe3yJIbTaT U MPOI0JI-
SKUT MIPUHOCUTD TIJIO/IBI B I0JITOCPOYHOI IT€PCIIEKTUBE.



DOyHKUUMN

st es)).

,

Ha 3ape amoxu mporpaMMUpOBaHUs CUCTEMBI CTPOUJIUCH U3 TTPOrpaMM, (QPyHKITUI
U noanporpamMM. J{o Hamux gHeil 10Kua ToabKo GyHkunn. OHu 06pasyioT nepBbiii
YPOBEHb CTPYKTYPU3AIUHU B JIIOOOH TPOrpaMMe, U UX IPaMOTHAsE 3aIiCh SBJISIETCS
OCHOBHOI1 TeMOI1 9TOI1 IJIaBBI.

Paccmotpum kop B muctunre 3.1. B FitNesse! Tpyano HailTi AMMHHYIO (DYHKITHIO, HO
110CJI€ HEKOTOPBIX TIOMCKOB MHE 9TO BCe JKe yiaanoch. DyHKIM He TOJIBKO JJINHHA,

! TecToBast MporpaMma, PacIpoCTPAHsIeMas ¢ OTKPBITBIM KOJIOM — WWW.tnese.org.
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HO OHA COJIEP:KUT ITOBTOPSIONTHECs (hparMeHTHI KO/ia, MHOKECTBO 3arajIOUHBIX CTPOK,
a TakyKe CTPaHHbIe U HeOueBH/IHbIe TUIIbI JaHHBIX 1 GyHKImu API. ITompo0byiiTe pa-
300paThCst B Hell 3a TpU MUHYTHL [TOCMOTPUM, 4TO BaM yIaCTCsI HOHSITh.

Nunctuar 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);"
buffer.append("!include -setup .")
.append(setupPathName)
.append("\n")

}

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.getHtml():
}

Vnamnock s BaM pazobparbest ¢ (hyHKIMEH 3a Tpu MUHYTBHI? BepositHo, Het. B Heil
MIPOUCXOJIUT CTUTITKOM MHOTO BCETO, ¥ TIPUTOM Ha Pa3HbIX YPOBHSX abCTpaKkiuu. 3a-
Trago4YHbi€ CTPOKU 1 HEIMMOHATHBIE BbI3SOBBI (l)yHKHI/IfI CMENINBAIOTCA B KOHCTPYKITUAX
1f IBOIHOIT BIOKEHHOCTH, K TOMY K€ 3aBHUCSIIUX OT COCTOSTHUS (hJIaToB.

Ho mocuie Bbizeenns HeCKOJIbKIUX METOL0B, liepeMeHOBaHUI 1 HeOOIbIION pec-
TPYKTYPHU3AIUU MHE YAAJIOCH MIPEJICTABUTH CMBICJ 3TOH (DYHKIIUU B JIEBSTH CTPOKAX
suctunra 3.2. [TocMOTpuM, yaacTes Jid BaM pa3oOpaThest B HEll 3a cJeyIolue TPy
MUHYTBHI.

JNInctmur 3.2. HtmlUtil.java (nepepaboTtaHHas Bepcus)

public static String renderPageWithSetupsAndTeardowns(
PageData pageData, boolean isSuite
) throws Exception {
boolean 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();
}

Ecau Tonbko Bl He 3aHnMaeTech akTUBHBIM usydenueM FitNesse, ckopee Bcero, Bbl He
pasbeperech Bo Beex moapobHocTsx. Ho 1o kpaiiHeit Mepe BbI oiiMeTe, 4TO (hYHKITUS
BKJIIOYAET B TECTOBYIO CTPAHUILY KaKKMe-TO HAYa bHBIE U KOHEYHbIE BIOKH, a TIOTOM
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renepupyet kKox HTML. Ecain o1 3Hakomsr ¢ J Unit!, To, ckopee Bcero, TIoRMeTe, 94TO
aTa (PYHKIIMS ABJISIETCS YaCThio TeCTOBOI mHMpacTpykTypsl Ha 6asze Web. U koHeuHo,
3TO MPaBUJIbHOE TMPeJIooKenre. [Ipuiitu K TakOMy BbIBO/IY HA OCHOBAHWY JINCTUH-
ra 3.2 HecJI0KHO, HO U3 JIUCTUHTA 3.1 3TO, MATKO TOBOPST, HEOUEBU/THO.

Yro e gesaer GYHKIUIO U3 JUCTUHTA 3.2 TaKOil IIOHATHOM 1 yno6ourtaemoin? Kak
3acTaBUTH (PYHKIHMIO TIepelaBaTh HaMepeHust paspadorurnka? Kakue arpubyTsl (hyHK-
IIUU TIOMOTYT CJYYAHOMY YUTATEJI0 COCTABUTh MHTYUTUBHOE MTPEJICTABIEHUE O BbI-
[MOJIHAEMbIX el 3a/1ayax?

KoMnakTHOCTB!

I[TepBoe mpaBIO: HYHKITMN AOLKHBI OBITH KOMITAKTHRIMEI. BTOpoe mpasuiio: ¢ymxiuu
dondrctvl 6oims ewe kKomnaxmiuee. S He MOTY Hay4HO 0GOCHOBATH CBOE YTBEPIKIICHHE.
He sxuTe 0T MEHS CCBLITOK Ha MCCJIEI0OBAHNS, IOKA3bIBAIOTINE, YTO OYE€Hb MAJICHBKIE
dyukium ydie 6oabmux. Sl MOTY BCETO JIUIIb CKa3aTh, YTO I MOYTH YETHIPE JeCsI-
TUJIeTHS TTHcal (QYHKIIMT BCEBO3MOKHBIX Pa3MepoB. MHE JI0BOUIOCH CO3/IaBaTh
KotMapHbIX MOHCTPOB B 3000 cTpok. 51 Hammcan 6ecyrcIeHHOe MHOKECTBO (QYHKIHA
nnaoi ot 100 10 300 crpok. U g nucan dynknuu ot 20 10 30 cTpok. Moii mpakTu-
YeCKHUI OIBIT HAyY W MeHs (IIeHOH MHOTHX P00 U OMIMOOK), 4TO (QYHKIU JOJIKHBI
OBITH OYEHb MasIeHbKUMU. B 80-¢ To/bI cunTanoch, 4To (GyHKIMs H0JKHA 3aHIMATh
He Gosiee ognoro akpana. Koneuno, Torga skpanbt VT100 cocrosiin us 24 ¢Tpok
1 80 cTOJIONOB, & PEIAKTOPBI UCTIOTBL30BAIHN 4 CTPOKHU JIJIS a IMUHUCTPATHBHBIX T[eJICH.
B Hatmu a7 ¢ MeTKUM MIpr@TOM Ha XOPOITeM GOJIBIIIOM MOHUTOPE MOKHO PA3MECTHTh
150 cumBo10B B cTpoke 1 100 1 6ostee cTpok Ha akpane. OJHAKO CTPOKU He JOJIAKHDL
coctosaTh U3 150 cumBoII0B, a yHkimn — u3 100 crpok. KemnarenbHo, 4robbl AiHa
bynkm He npesbimana 20 CTPoK.

Hackosbko kopoTkoil MoskeT 0bITh hyHKIms? B 1999 rony s saexan k Kenry Beky
B ero oM B Operone. Mbl ocu/iesin v O3aHUMAJINCH TPOTPaMMUpoBanueM. B ofin
MOMEHT OH ITOKa3aJl MHe CUMITATHYHYIO MaJIEHbKYIO ITporpamMmy Java/Swing, KoTopyto
on Hassas Sparkle. ITporpamma cosaBasia Ha 9KpaHe BUSYaIbHbIH 3 (hEKT, 04eHb T0-
XOsKuil Ha 3(HEKT BOJIEOHOI MaoUKH (her-KpecTHOU n3 puibma «3ouyiikas. [Tpu
MepeMereHH MBIIIN ¢ KyPCOpa PacchIalich 3aMedaTebHbie GIeCTsIme HCKop-
KH, KOTOPbIE OCBITIAJIICH K HUKHEMY KPAIO 9KPaHa 0l BO3eUCTBIEM UMUTHPYEMOTO
rpaBuTannonnoro nosus. Korma KeHT mokasan MHe KO/, MEHST TOPAa3UIo, HACKOJIBKO
KOMITaKTHbIMU ObLIK Bee hyHKImu. MHorue us Moux (yHKIUI B IporpaMMax Swing
PaCTATHBAINCH IO BEPTUKAIHN IyTh JIU He Ha KUIOMeTpbl. OfHAKO Kaskaast (DyHKINS
B Tiporpamme Kenra 3arnnmala Bcero JiBe, TpU WK YeThIpe cTPoku. Bee pynkImn 6uumn
IIpezieTbHO oueBUAHBIMI. Kaskaast hyHKINS u31araza CBOI0 HCTOPHIO, M KasK/ast FICTO-

! JIporpaMMa MOJYJIBHOTO TECTUPOBAHUS 7SI Java, PacpOCTPaHseMast C OTKPBITBIM KOJIOM —
www,junit.org.
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PUST €CTECTBEHHBIM 06Pa30M IMOBOJIIIIA BAC K HAYaly cJaeaytolieil uctopuu. Bom
KaKUMH KOPOTKUMU JIOJKHBI OBITE (hyHKITwH ']

Bouee Toro, GyHKIUY TOJKHBL OBITH elle Kopode, ueM B jctunre 3.2! Ha gese nu-
ctunr 3.2 ciaenoBajio Obl COKPATUTD A0 JrcThuHTa 3.3.

JNnctuur 3.3. HtmlUtil.java (nepepaboTtaHHas Bepcus)

public static String renderPageWithSetupsAndTeardowns(
PageData pageData, boolean isSuite) throws Exception {
if (isTestPage(pageData))
includeSetupAndTeardownPages(pageData, isSuite);
return pageData.getHtm1();

}

Bbnoku n oTCcTynbI

M3 ckazaHHOTO BBIIIE CJEAYeT, YTO OJIOKK B KoMaHgax i, else, while ¥ T. /1. ZOJKHBI
COCTOSITh U3 OJHOI CTPOKH, B KOTOPOil OGBIYHO COAEPIKUTCS BHIZOB (DYHKIIUU. DTO He
TOJIBKO JIeJIaeT BMEMIAIONTYI0 (PYHKIMIO G0JIee KOMIIAKTHOM, HO M CIIOCOOCTBYET JOKY-
MEHTHUPOBAaHUIO KOJIa, TOCKOJBKY BBI3bIBAEMOIT B GJIOKE (DYHKIIMN MOKHO IPUCBOUTD
yI0OHOE CopepKaTeNbHOE M.

Kpowme Toro, pyHKIIMM He MOJIKHBI COJIEPKATh BJIOKEHHBIX CTPYKTYP, TaK KaK 3TO
MPUBOJUT K UX yBeJudeHuto. MaKCUMaJIbHBII YPOBEHBb OTCTYTIOB B (DYHKIINU He
JIOJIKEH TTPEBBINIATH OJHOTO-/IBYX. PagymeeTcsi, 3TO yIpoIiaer uyTeHue u moHuMaHue
byHKITHII.

MpaBsuno ogHon onepauun

CoBepiieHHO 0Y€BU/THO, UTO (PyHKIMS U3 Juctunra 3.1
BBIIIOJIHIET MHOKeCTBO onepaiuii. Ona cosgaer Oyde-
PBI, TIPOM3BOIUT BEIOGOPKY AAHHBIX, UIET YHACTEOBAH-
Hbl€ CTPAHUIIBL, CTPOUT ITyTHU, IPUCOEIMHSIET 3araI0uHble
ctpoku, renepupyet kogq HTML... u a0 eme He Bce.
C npyroii CTOPOHBI, B IUCTUHTE 3.3 BBIIOJIHIETCSI BCETO
OJTHA MTPOCTAs OTIEPAIHSL: BKIIOUEHUE B TECTOBYIO CTPa-
HUIY HAYQJIBHBIX 1 KOHEYHBIX GIOKOB.

Clieytotiuii COBET CyIecTByeT B TOU Wik MHOU hopme
He meHee 30 JeT.

! ¢ cipocus Kenra, He cOXpaHUIACH JIM Y HETO 9Ta IIPOrPaMMa, HO eMy He yaaiaock ee Hailtu. O6-
IApKJI BCE CBOU CTapble KOMIIbIOTEPBI — TOKe Gesycnenrno. OCcTaauch Kb MOM BOCIIOMUHA-
HUst 06 HTO TIporpaMme.
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OYHKIIUA TOJIKHA BbITTOJIHATD TOJIBKO O/IHY OIIEPAIIMIO. OHA
JOJIKHA BBITTOJIHATD EE XOPOIIO. 1 HUYETO APYTIOT'O OHA AE-
JIATb HE JOJIDKHA.

ITpobiiema B TOM, 4TO WHOT/AA OBIBAET TPYIAHO OTPEIETUTD, UTO K€ CUUTATh «OJHON
onepainueiiy. B muctunre 3.3 BeiosiHgeTCS 0fiHA oniepaiusi? Jlerko Bo3pasutk, 4To
B HEM BBITIOJHAIOTCSA MUHUMYM TPU OIIE€PAITAMN:

1. DyHKuus TPOBEPSIET, SBJSETCS JIM CTPAHUIA TECTOBOI CTPAHUIIEH.
2. Ecau sBAsIeTCS, TO B Hee BRIIOYAIOTCST HAYATBHDIE U KOHEYHDIE GIIOKH.
3. Jlna crpanutiet renepupyercs kogx HTML.

Tax xax sxe? CKOJbKO onepanuil BhIIONHAET QyHKIMI — oxy uan tpu? O6parute

BHUMaHWe: TPU atara paboThl (GYHKIMN HAXOASITCS Ha OJHOM YPOBHE aOCTPaKIINK

1o/ 06bsIBJICHHBIM UMeHeM (yHKIN. Ee MoKHO GBIT0 OB OTIHCATh B BUJIE KOPOTKOTO

T0!'-ab3ara:

O TO RenderPageWithSetupsAnd Teardowns, Mbl IpOBEpsieM, SIBJISIETCST JI CTPAHKIIA
TECTOBOM, U €CJIU ABJISIETCA — BKIIOUaEM HadabHble U KOHeuHbIe 60K, B m060M
caydae /715t cTpaHuilel renepupyercs koq HTML.

Ecnu hyHKITUST BBITTOJHSIET TOJBKO TE AEHCTBUS, KOTOPbIE HAXOASITCS HA OTHOM YPOB-
He 11071 O0BSIBJIEHHBIM MMeHeM (DYHKITHH, TO 3Ta (hDYHKIUSI BBITIOJIHSIET OJIHY OIEPAIIHIO.
B Kof11e KOHTIOB, (hYHKITMN THIITYTCS TIPEKIE BCETO IS PA3IosKeHusT Hoiee KpymHOIT
KOHIIENNY (MHaYe TOBOPS, UMeHU (PYHKITMH ) HA MTOCJIe/I0OBATETHHOCTD JIEMCTBUI Ha
CJIeLYIONIEM YPOBHE abCTPaKIUU.

Brionne odeBUHO, YTO TUCTUHT 3.1 COMEPKUT MHOMKECTBO PA3TUIHBIX JACHCTBUH
Ha PasHBbIX YPOBHsX abcTpakiuu. [109TOMy B HEM SIBHO BBITIOJHsIETCsT Hojiee 0JHOI
oneparuu. Jlaske aucTuHr 3.2 COAEPKUT ABa YPOBHST abGCTPAKIIII; 9TO JI0KA3bIBACT-
CsT T€M, UYTO HaM y/IaJloCch ero cokpatuTh. C Apyroil CTOPOHBI, OCMBICJIEHHO COKpa-
TUTD JIUCTUHT 3.3 oueHb TpyAHo. Komanay 1f MOKHO BbIHECTH B (DYHKIIMIO C UMEHEM
includeSetupsAndTeardownsIfTestPage, HO 5TO TpocTas nepedopMyIMPOBKa Koga Oe3
U3MEHEHUs YPOBHS aOCTPAKIUH.

Wtak, 9TOOBI OMPENETNTD, 9TO (DYHKITHS BBITOMHIET O0JIee OHON OMePaIiu, MoImpo-
GyiiTe U3BJIEYD U3 Hee APYTYIO (QYHKIHIO, KOTOpast OBl He ABJAIACH MPOCTOH Tepe-
opmynuposkoii peanuzanuu [G34].

Cekuumn B PyHKLUMUAX

Bsrusinute Ha suctunr 4.7 Ha ¢. 98. ObpaTture BHuMaHue: GyHKIM generatePrimes
pasnernena Ha cekiun (0O BIBIEHNST, HHUITTATU3AIHS, 0TOOP). ITO OUeBUAHBII TTPH-
3HAK TOTO, 4TO (DYHKIHSI BHITIOTHSIET Hotee oHoI omeparini. DyHKITNTO, BBHITOTHSIO-
IIYIO TOJIBKO OJTHY OIEPAIlAI0, HEBO3MOKHO OCMBICJICHHO PA3/IeIUTh HA CEKIINU.

! B asbike LOGO kiouesoe c1oBo TO ncnosib30Baioch Tak e, Kak B Ruby n Python ncmosnbsy-
ercst «def». Takum 06pasom, kax1ast GyHKIUsST HAYMHATACE €O cyioBa « TO».
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OavH ypoBeHb abcTpakuymMm Ha (PyHKLMIO

Yro6bl yOeAUTHCST B TOM, 4TO (hYHKITHS BBITIONHSAET «TOJBKO OJIHY OTEPAIIIO», He-
00X0IUMO TIPOBEPUTD, UTO BCE KOMAH/bI (DYHKI[UU HAXOSITCS HA OJIHOM YPOBHE
aberpakimu. Jlerko yoeaurnest, uto suctunr 3.1 Hapyuaer ato mpasuio. Hekotopbie
U3 ero KoHuenuuil — Hampumep, getHtml () — HaxoxATCA Ha OYEHDb BLICOKOM YDOBHE
abGerpakiuy; apyrue (ckaxkeM, String pagePathName = PathParser.render(pagePath)) —
Ha cpeaHeM yposHe. Hakonerl, Tperbu — Takue, kak .append("\n") — oTHOCATCS
K UPE3BBIUAITHO HU3KOMY YPOBHIO aOCTPaKIIUH.

CMeliieHre ypoBHeil abcTpakiini BHYTPpY GYHKI[UK BCEria co3aaeT myTanuiy. dura-
TeJIb He BCeT/ia MOHUMAET, ABJISETCS JIM HEKOTOPOe BbIPasKeHUE BasKHOM KOHIICTIIIMEH
W BTOPOCTENEHHO moApoOHOCTHI0. UTO elle XysKe, IPU UX CMEITeHnH (PYHKIUST
MOCTENEHHO HaYnHAET 06pacTaTh BCe HOMBITIM KOJUYECTBOM BTOPOCTEIIEHHBIX TTO/I-
poGHOCTEIA.

YTeHue KoAa CBepXy BHMU3: NpaBUJ/1I0 NOHMKEHUS

Kon noszxen untarbes Kak pacckas — cBepxy Bau3 [ KP78, p. 37].

3a kK0 PyHKIMEN JOJKHBL Cie[oBaTh (GDYHKIIMU CJIELYIONIEero yposHs abeTpak-
un. DTO MO3BOJISET YATATH KO, TIOCIEA0BATEIBHO CIYCKAsICh 110 YPOBHIM a0-
CTPAKIMU B XOJ/ie YTEHUST crMcKa (hyHKIMIA. Sl HA3BIBAIO TAKOU TTOIXO/T «ITPABUIOM
IMOHVKEHUST .

CxazaHHOe MOKHO c(hOPMYJIUPOBATh M WHAYE: IPOTPaMMa JIOJKHA YMTAThCS TakK,
CJIOBHO OHa sBJIsteTcss HabopoM T0-ab3aleB, KasKAblil U3 KOTOPBIX OICHIBAET TEKYIINI
YPOBEHb a0CTPAKIINH U CChLTAETCST HA TIOCIeAyotTIe T0-a03a1ibl CIEYIOIIETr0 HIZKHETO
YPOBHSI.

QO YToObl BKIIOYNTD HAYAJIbHBIE 1 KOHEYHBIE OJIOKH, MBI CHAYAJIA BKJIIOYAEM HAUAIb-
Hble GJIOKH, 3aT€M COIEPKIMOE TECTOBOI CTPAHMUIIBL, a 3aT€M BKJIIOYaeM KOHEYHbIE
OJIOKHU.

e YroObl BKJIIOYUTH HayaIbHble OJIOKHU, MbL CHavaJla BKJIOYAeM [TaKeTHbIe Hauyajlb-
Hble GJIOKU, eCJIM MMEEM JIEJI0 C ITAKETOM TECTOB, a 3aTeM BKJII0YaeM OObIUHbIE
HayaJbHbIe OJIOKH.

e Yro6bl BKAIOYUTD IIAKETHBIE HadaJbHble OJIOKU, MbI UIIEM B POAUTEIbCKON
nepapxuu crpanuily SuiteSetUp u n06aBIgeM KOMaHy include ¢ myTeM K aTOM
CTpaHwuIle.

= Yro06bl HANTY B POAUTEIHCKON HEePAPXUML...

O1bIT TOKA3bIBAET, YTO MTPOTPAMMUCTOB OY€Hb TPY/HO HAYUUTH CJIE/J0BATH ITOMY
[paBUJIy U IKCaTh (PYHKIMK, OCTAIOIIMECS Ha OAHOM ypoBHe abcTpakiuu. Tem He
MeHee OCBOUTH ATOT MTpUeM odeHb BaKHO. OH UTpaeT KIIOUEBYIO POJIb /IS CO3/IaHMS
KOPOTKUX (DYHKITUH, BBITIOJHSIONINX TOJAbKO OIHY oneparuio. [locrpoenue koza 1o
aHaJIoOruy ¢ HabopoM IocJeoBaTeabHbIX T0-ab3aneB — G dEKTUBHBIA METO MO/1(-
JepKaHUs eJMHOTO YPOBHA aOCTPAKIIHH.
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BarnsinuTe Ha IMCTUHT 3.7 B KOHIIE 9TOM TJIaBBL. B HeM TIpuBe/IcH TIOJTHBIN KO/ (DyHK-
i testableHtml, mepepaboTaHHO# B COOTBETCTBIN C OMMCAHHBIMU 371€CH TIPHHITHTIA-
mu. O6parute BHUMaHUE HA TO, KAK Kask/ast (DYHKIIUS <IIPEJICTABJISIET> YUTATEIIO CJIe-
AYTONTYTo (DYHKIMIO U KaK KaykAast (DYHKITHSA OCTAETCS HA €IITHOM YPOBHE aOCTPAKITHI.

KoMmaHpabl switch

Hanmcarp koMIakTHY10 KoMaH/y switch goBosbHO cioxkno!. Jlaske komana switch
BCEro ¢ ABYMs YCJIOBHMAMU 3aHUMAaeT OOJIbIlle MeCTa, Y4eM B MOEM IIPeACTaBIeHUN
JIOJIKEH 3aHUMATh OuH 610K mim (hyHKIMs. TakKe TPyAHO cOo31aTh KOMaHLy switch,
KOTOpas JIeJIaeT YTO-TO OTHO — TI0 CBOEH MPUPOJIe KOMAH/IbI Switch Beer/ia BBITIOMHSIOT
N onepanuii. K coxanennio, oboiituch 6e3 KoManz switch yaaercs ne Bceraa, HO 110
KpaliHeil Mepe Mbl Moxcem M03a00TUTHCA O TOM, YTOObI HTH KOMaH/bl ObLIM CKPbIThI
B HI3KOYPOBHEBOM KJIacce U He AyOaMPOBAIKCH B Kozie. Ml KOHEeYHO, B 9TOM HaM MOKET
IIOMOYb TIOJIUMOP(DU3M.

B nucrunre 3.4 TIpeacTaBjeHa BCETO O/THA OIlepaIid, 3aBUCAIIad OT TUIIA pa60THI/IKa.

Jinctmur 3.4, Payroll.java
pubTic 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 HYHKIHS UMeET Psi/i He[OCTATKOB. BO-TIepBhIX, OHA BEJINKa, a MpU [00aBICHUN
HOBBIX TUIIOB PaOOTHUKOB OHa Oy/IeT pa3pactaThCs. Bo-BTOPBIX, OHA COBEPIIEHHO
OYEBUIHO BHIMIOJIHSAET OOJIee OMHON omepanui. B-TpeTbix, OHa HapyIIaeT MPUHIIHIT
€/IUHOIl OTBETCTBEHHOCTN?, TAK KAK Y HEe CYIIeCTBYET HECKOJIBKO BO3MOKHBIX IIPHYNH
usMeHeHus. B-ueTBepThIX, OHA HAPYIIIAET IPUHITIIT OTKPBHITOCTU/3aKPBITOCTU®, TIOTO-
MY 4TO KOJ (PYHKIINHU JOJDKEH U3MEHSTCS TIPU KasKIOM 06aBIEHUH HOBBIX TUTIOB.

! Pagymeercs, Ciofia ske OTHOCSATCS U JTMHHBIE 1enouky 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, mosxamnyii, camblil cepbe3HbIN HEeJJOCTATOK 3aKJII0YaeTcsI B TOM, YTO IIporpamma
MOJKET coZiepKaTb HeOTPpaHMYEHHOEe KOJNYeCTBO APYruX GyHKIMH ¢ aHAJOTUYHON
CTPYKTYPOH, HanIpumenp:

isPayday(Employee e, Date date)

NI
deliverPay(Employee e, Money pay)

 Tak fasee. Bee ot hyHKIMM OYAYT IMETD BCe TY JKe YIepOHYIO CTPYKTYPY.

Perenne mpo6seMbl (JIMCTUHT 3.5) 3aKJIH0YAETCS B TOM, YTOOBI IOXOPOHUTH KOMAH/LY
switch B pynnamente ABCTPAKTHOM @ABPUKH [GOF| u nukomy ee He moKa-
3biBarh. DabprKa UCOMB3YeT KOMaH/LY SWitch It co3aHms COOTBETCTBYIOIINX 9K-
3eMILJISIPOB MOTOMKOB Employee, a BbI3oBbI (pyHKITMIA calculatePay, isPayDay, deliverPay
U T. /1. TIPOXOJISAT TTOTMMOPGhHYIO Tlepefady yepe3 narepdetic Employee.

JNnctuur 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 HourlyEmpTloyee(r)
case SALARIED:
return new SalariedEmploye(r):
default:
throw new InvalidEmployeeType(r.type);
1

}
}

Moe obiriee paBIJIO B OTHOIIEHUH KOMAH/[ SWitCh TIacHT, 4TO 9T KOMAH/IBI 10Ty CTH-
MBI, €CJIN OHH BCTPEYAIOTCS B IIPOTPAMMeE OTHOKPATHO, UCIOIb3YIOTCS JITIST CO3AAHNUS
MOJTUMOPGHBIX 00HEKTOB M CKPBIBAIOTCS 32 OTHONIEHUSAME HACTEIOBAHUS, YTOODI
OCTaBATLCS HEBUIAMMBIMU I OCTATBHBIX yacTell cuctembl [ G23]. Koneuno, nmpaBui
6e3 MCKJII0UYEeHU Il He ObIBAET M B HEKOTOPBIX CUTYAIUSAX TIPUXOAUTCS HAPYIIATh OJHO
WJIY HECKOJIBKO YCJIOBUIT ATOTO TIPABUJIA.
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Ncnonb3yiTe coaep)xatesibHble MMeHa

B sictunre 3.7 51 mepenmenoBast Hatty yHkimio testabledtm] B SetupTeardownIncluder.
render. HoBoe nms ropa3/o Jjydiie, IOTOMY 4TO OHO TOYHEE OIMMCBIBAET, YTO Jeja-
et yuxims. Kpome Toro, BceM MpUBATHBIM METOaM GLIIH TIPHCBOEHBI CTOMD JKe
conep:katenbHble UMeHa isTestable, includeSetupAndTeardownPages u T. n. Tpynno
TIEPEOIEHUTD TTOJIb3Yy XOPOIINX MMEH. Bcenmomunre TPpUHITATT YOpﬂa: «Bn1 pa60Tae—
Te ¢ YUCTBIM KOJIOM, €cJIi Kaxkjas (hyHKIMSA B OCHOBHOM JleJIaeT TO, YTO BBl OT Hee
oxuganny. [ToJOBUHA YCUIIUH 110 PeaIN3aIliK 9TOTO MIPUHITKIIA CBOJUTCS K BBIGOPY
XOPOIINX UMEH /IJIs1 KOMIIAKTHBIX (DYHKI[MH, BBIIOJHAIONIUX O/IHY olepaliuio. Yem
MeHbllle ¥ ClielUaIn3upoBaHHee (GyHKIMS, TeM IIPOIE BbIOpaTh /ISl Hee COpepsKa-
TEJTHHOE UMS.

He 6oiitech ncmosib3oBath AJIMHEbIE NMEHA. JITHHHOE CotepsKaTeIbHOE MMSI JTydIiie KO-
POTKOTO HEBPA3yMUTEJIBHOTO. BoiGepuTe cxeMy, KOTOpast TIO3BOJISIET JIETKO TIPOYUTATD
CJIOBa B UMEHM (DYHKIINN, a 3aTeM COCTaBbTE M3 3THUX CJIOB MM:I, KOTOPOE OITHCHIBACT
HazHaueHue (PyHKIIUH.

He Goiitech pacxomoBath BpeMst Ha BoIOOp uMeru. Ompobyiite HECKOIbKO Pa3HBIX
HUMEH ¥ MOCMOTPUTE, KaK YMTAETCS KOJ ¢ KaK/IBIM M3 BAPUAHTOB. B COBpeMeHHBIX
pabounx cpenax (takux, kak Eclipse u Intelli]) sagaua cMenbl iMeHn peraercs
TpUBHATbHO. VICIOIB3YITE OHY M3 9TUX CPE/ U MOIKCIEPUMEHTUPYITE € PA3HBIMU
MMEHaMM, TIOKA He HalijieTe caMoe CofiepyKaTeIbHoe.

Boi60p cojiepKaTeIbHBIX UMEH MPOSICHUT apXUTEKTYPY MOJYJIS M TIOMOKET BaM
ycoBeplleHcTBoBaTh ee. Hepe1ko oncky XOpoux MMeH [IPUBOJAT K I10JIe3HOi pe-
CTPYKTYPU3AIIUH KO/JIA.

Bynbre mociepoBaTeibHbl B BbIOOPe uMeH. Vcnob3yiite B uMeHax GyHKIUN Te
JK€ CJIOBOCOYETAHU, IJIaroJibl M CYIeCTBUTEbHbBIC, KOTOPbIE UCIOJAb3YIOTCS B Ba-
mux MoayJsax. [lys mpumepa MoXHO B34Th nMeHa includeSetupAndTeardownPages,
includeSetupPages, includeSuiteSetupPage n includeSetupPage. bamaromgaps egnnaOM
(pazeosornu 9T MMEHA paccKa3bIBAIOT CBA3HYIO UCcTOpUio. B camom jsiene, ecm
Obl 51 TI0Ka3aJ1 BaM TOJIbKO 3Ty IIOCJIEeJ0BATEeJbHOCTD, BbI ObI CIIPOCHUIIN: <A Tle XKe
includeTeardownPages, includeSuiteTeardownPage u includeTeardownPage?» BcriomHu-
T€ — «...B OCHOBHOM /ieJIa€T TO, YTO BbI OT HEe OKUAAJIN».

ApryMeHTbl (PyHKLNN

B uneanbHoM cirydyae KOJIMYECTBO apryMEeHTOB (PYHKIIMU paBHO HyJIO (HyJb-apHas
dbynxiua). [lanee caenyior hyHKIIMN ¢ OHUM apTyMeHTOM (YHAapHbIE) U C ABYMS
aprymenTamu (6unaptbie). DyHKIM ¢ TpeMst apryMeHTamMu (TEPHAPHBIX) CJIEAYET 10
BO3MOKHOCTH M36eraTh. Heo6X0amMocTh (GyHKIMI ¢ GOMBIINM KOJTUYECTBOM apry-
MEHTOB (TTOJIMAPHBIX ) 0JIKHA OBITh MOAKPEILJIEHA OUeHb BECKIMU JI0BOIAMU — U BCe
paBHO Takue GYHKINHU JIydllle He UCI0JIb30BaTD.
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APTYMEHTBI YCIOKHSIOT (DYHKIIUN U JTUIIAIOT WX
3HAYNTEIBHOH YaCTH KOHIIENTyabHOM Morn. Mmen-
HO 110 9TOM IIPUYUHE S IOYTHU HOJTHOCTBIO N30aBUJICS
OT HUX B 3TOM IpuMepe. BosbMeM xots Obl 1epe-
MeHHyIo StringBuffer. Ee Moxkno 6bL10 GBI 1IEpE-
1aTh B aprymMenTe (BMECTO TOTO, YTOOBI JIeJaTh ee
MepeMeHHON AK3EMILISIPA), HO TOT/Ia YU TATEJISIM KOJia
[PUIILIOCH Obl MHTEPIPETUPOBATH €€ KajK/blil pas,
KOT/Zla OHa BcTpevaeTcs B Koje. Korja Bel unTaere
WCTOPHIO, PACCKA3BIBAEMYIO MOJYJIEM, BBI30OB Nn-
cludeSetupPage() BBITIINAT HAMHOTO OOJIEE TIOHAT-
HbIM, YeM BbI30B includeSetupPagelnto(newPageCont
ent). ApryMeHT 1 UMs1 (PYHKITMU HAXOJISTCS HA pas-
HBIX YPOBHSIX a0CTPaKIUH, 8 YUTATEIO IPUXOJUTCS
MOMHUTH 0 TOAPoOHOCTsIX (TO ecTh StringBuffer),
KOTOPbIE HA JJAHHBIA MOMEHT He 0COOEHHO BasKHbI.

ApryMenTBbI co3/1aI0T erite 60JbIie mpobJaeM ¢ TOUKU 3PEeHUsT TeCTUPOBaHUst. TOIbKO
Mpe/ICTaBbTe, KaK TPYAHO COCTABUTD BCE TECTOBbIE CIIEHAPUH, TPOBEPSIONINE TIPABNIIb-
HOCTH PabOThI KOJA CO BCeMU KOMOMHAIIMSIMU apryMeHTOB. Ecjin apryMeHToB HeT —
3ajiaua TpuBMasbHA. [Ipu 0HOM aprymenTe Bce 00X0auTCs 6€3 0COOBIX CIOKHOCTEN.
C ByMSsT apTyMeHTaMI CUTYAIMsT YCAOKHsIeTCsT. ECIi ske apryMeHTOB GOJIbIIe IBYX, 3a-
Jlaya TeCTUPOBAHMST BCEX BO3MOMKHBIX KOMOUHATINH BBITJISIIUT Bee H0JIee yCTpariaolie.

BbIxoziHbIe apryMeHThI 3aI1y ThIBAIOT CUTYAIUIO ele ObicTpee, 4yeM BXojaHblie. UnTas
KOZ (DYHKIIMH, MBI OOBIYHO TIPEAIIOJIATAEM, YTO (QYHKIIMS MOJyYaeT HHHOPMAIIIO
B apryMeHTax, ¥ BbIJIAeT ee B BO3BpalllaeMOM 3HaueHnu. Kak paBusio, HUKTO He 03KU-
naet, 4yTo (hyHKIMst Oy/IeT BO3BpaIaTh HHMOOPMAIUIO B apryMeHTax. TakuM 00pasomM,
BBIXOJHbBIE aPTYMEHTHI YaCTO 3aCTABJSIIOT HAC OpaThest 3a uTeHre MYHKIIMNA 3aHOBO.

Ecan y o6oiitich 6e3 apryMeHTOB HUKAK He YAAeTCs, TT0CTapaiTech X0Ts1 Obl orpa-
HUYUTBHCS OTHUM BXOAHBIM apryMeHTOM. CMbIcs BBI3oBa SetupTeardownIncluder.
render(pageData) BIOJIHE IIPO3PAYEH — MOHSITHO, 4TO MbI COOMPAEMCSI CreHEPUPOBATh
JlaHHbIe Ja o0bekTa pageData.

CTaHpapTHble YHapHble (pOpMbl

CymiecTByeT /iBa 04eHb PACIPOCTPAHECHHBIX CJIy4asi BbI30Ba (DYHKIIMH C OJHUM ap-
rymeHToM. [lepBasg — mpoBepka HEKOTOPOTO yCJIOBUsI, CBSI3AHHOTO C apTYMEHTOM,
Kak B BbI30oBe boolean fileExists("MyFile"). Bropas — o6paboTka aprymeHTa, ero
npeobpasoBanue u Bosppaienre. Harpumep, Bbi3oB InputStream fileOpen("MyFile")
npeobGpasyer ums daiiia B popmare String B Bo3BpaiiaeMoe 3HaueHue InputStream.
Boibupaiite nMeHa, KOTOPbIE YETKO OTPAKAIOT PA3JINYMs, U BCET/IA NCTIONb3YITe Be
(hopmbr B Tormueckn HermpoTuBOpeunBoM KoHTeKcTe. (CM. mamee «Pazienenne koman
U 3aIIPOCOBY ).
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Heckombko MeHee pacipoCTpaHEHHBIM, HO BCE PABHO OUEHD MOJIE3HBIM YaCTHBIM
ciyyaeM (PYHKIIMHU € OJHUM apryMeHTOM sIBJIsIeTCs cobbimue. B aToii hopme numeercst
BXOJIHOI apTyMEHT, a BBIXOIHOTO apryMeHTa HeT. [Ipeamnosaraercs, 4To mporpaMma
HWHTEPIPETUPYET BHI30B (QYHKIMK KAK COOBITHE U UCIIOJb3YeT apryMEHT JIJIsT U3MeHe-
HUS COCTOSTHUS CUCTEMBbI, HanipuMep, void passwordAttemptFailedNtimes(int attempts).
Byzbre BHUMATETbHBI IPU UCTIOJIB30BAHUN JaHHO (hopMbL. UTATEIIO TOJKHO OBITH
IPEeLEIbHO SICHO, UTO IEPell HUM UMeHHO coObiTre. TiaTeabHo BbiOMpaiiTe nMeHa
1 KOHTEKCTBI.

Crapaiitech n3berath yHapHbIX (DYHKIIUH, He OTHOCSIIUXCS K 9TUM (hopMaM, HaIlpu-
Mep void includeSetupPageInto(StringBuffer pageText). IIpeoOpasoBanusi, B KOTOPBIX
BMECTO BO3BPAILAEMOTO 3HAYEHUS UCIIOJIb3YETC BBIXOAHON apryMeHT, COMBAIOT YM-
Taresist ¢ ToJAKy. Ecin GyHKIuUs mpeodpasyeT cBOil BXOIHON apryMeHT, TO Pe3yJIbTar
JIOJI;KEH Tiepe/laBaThCsl B BO3BpalllaeMOM 3HaueHuU. B caMoMm fiesie, BbI3oB StringBuffer
transform(StringBuffer 1in) myume BeraoBa void transform(StringBuffer out), maxke
€CJIU peasinu3aliyisl B IEPBOM CJIydae IIPOCTO BO3BpaliaeT BXoAHO! aprymMeHT. [1o kpaii-
Hell Mepe OHA COOTBETCTBYET OCHOBHOHU (hopMe TIPpeodpasoBaHusl.

ApryMmeHTtbi-pnarum

Aprymentbi-daaru yponiussl. [lepenaua sorudeckoro snadeHus: GyHKIIMU — BOKC-
THUHY y’KacHas MpUBBIYKa. OHA HEMEJICHHO YCJIOKHSIET CUTHATYPY METO/Ia, TPOMKO
[POBO3TJIAIIas, YT0 (DYHKIUS BBITIOAHAET Gosiee 0fiHON onepanuu. [Ipu HCTHHHOM
3HaYeHNN (hrara BBITTOJHSIETCS OJ{HA OTIEPAINs, a IPY JIO)KHOM — JpyTasi!

B sucrunre 3.7 y Hac HeT BBIGOPA, TOTOMY YTO BBI3BIBAOIIAs CTOPOHA YKe MepeaeT
ATOT (hJIarT, a st XOTeJ OrPaHuYUTh 06JIaCTh TiepepaboTKu rpanuiiamu GpyHkim. Tem He
MeHee BBI30B MeTojia render(true) OTKPOBEHHO COMBAET C TOJKY OEIHOTO YMTATEJIS.
Ecnm naBectn ykazatesib MbIIITN HA BBI3OB M yBUETH render(boolean isSuite), curya-
I[UST CJIETKA MPOSICHSIETCST, HO HEHAMHOTO. JTy (DYHKIIUIO CJIeI0Baio Obl pasbuTh Ha
nBe: renderForSuite() u renderforSingleTest ().

BuHapHble PyHKUUMU

DyHKIMIO ¢ ABYMST apryMeHTaMU TTOHSATD CJI0KHEe, YeM yHapHYTo dhyHKImo. Hampu-
Mep, BbI30B WriteField(name) BBITJIAAUT OoJiee ZOCTYIIHO, yeM wrriteField(outputStream,
name)’. Xors cmbics ob6enx (Gopm noHsTeH, 1nepBas GopMa IPOCTO IPOCKANb3bIBAET
IO/ HAIITUM B3TJISI0M, MOMEHTAJIbHO pacKpbiBasi cBoil cMbics. Bo BTopoil hopme
MPUXOUTCS C/IeJIATh HETTPOJAOKUTETHHYTO T1ay3Y, TIOKA BbI HE TIONMETE, UTO MTePBHIT

! 51 TOJIbKO UTO 3aBEPITHIT TepepaboOTKY MOJLYJIsA, HCIOJB30BaBIero Guuapuyio popmy. Mue yaa-
JIoCh IIpeobpaszoBath outputStrean B moJie Kjiacca M MPUBECTH BCe BbI3OBbI writeField Kk yHapHOI
dopwme. Pesyubrat nomyuunsicst ropasno 60Jiee HarJisiiHbIM.
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rapameTp JI0JIKeH UTHOPUpoBaThes. Ml KoHEeYHO, 3TO B KOHEYHOM HTOre CO3/1aeT
po6IEMBI, TIOTOMY YTO HUKAKHE YACTH KOJa UTHOPUPOBATHCS He TOJUKHBL VIMeHHo
B IIPOUTHOPUPOBAHHBIX YACTSIX YAIIE BCETO CKPHIBAIOTCS OMIUOKL.

Koneuno, B HEKOTOPBIX CUTyaIusaX (GopMa ¢ ABYMs apryMEeHTaMH OKa3biBa€TCs
ymectHoli. Hanpumep, BbI3oB Point p = new Point(0,0); abcomoTHo pasymen. Touka
B JIEKAPTOBOM IIPOCTPAHCTBE ECTECTBEHHBIM 00PA30M CO3/IAETCS C JIBYMsI apTyMeH-
tamu. B camom zete, BoI3oB new Point(0) Boirusizesn Ob1 10BOIBHO cTpanto. OpHako
JIBa apTyMEHTA B HAILIEM CJIydae sIBJISI0TCS YIIOPSA0YEeHHBIMU KOMIIOHEHTAMU OJTHOTO
snauenwusi! Hamporus, outputStream u name He UMEIOT HU €CTECTBEHHOW CBSI3U, HU
€CTeCTBEHHOTIO ITOPA/IKa.

Jazke ¢ oueBUAHBIMU OMHAPHBIME (DYHKIUSIMU Br/a assertEquals(expected, actual)
BO3HMKAIOT IIPo6ieMbl. CKOJIBKO pa3 BbI oMelaiu actual Tya, rje J0JsKeH ObLT Ha-
XOJIUThCST aprYMeHT expected? JTu iBa apryMeHTa He UMEIOT eCTECTBEHHOTO MOPS/IKA.
[MTocnenoBaTenbHOCTh expected, actual — He GoJjiee YeM yCIOBHOE IIPABUIIO, KOTOPOE
3allOMUHAETCS He Cpa3sy.

Bunapubie GyHKIMET He SBISIIOTCS aOCOJTIOTHBIM 3JI0M, U BAM MOYTH HABEPHSIKA
OPpUAETCA MMHUCaTh UX. Tem He MeHee CJIeIyEeT IMIOMHUTD, YTO 3a UX NCIIOJIb30OBaHUE
NPUXOJUTCA PACIJIAYUBATLCA, @ BAM CTOUT BOCIIOJIb30BATbCA BCEMU JOCTYIIHBIMU
CpeICTBAaMMU JIJIST X PpeoOpa3oBaHusi B yHapHbie. Hampumep, MOKHO CIEJIaTh METO/
writeField ywirenoMm kjacca outStream, 4ToObI MCIIOJAB30BATh 3alUCh outputStream.
writeField(name). /[pyroii Bapuant — npeobpaszoBanue outputStream B mose TeKyIero
KJ1acca, 9ToObl MePEMEHHY0 He TPUXO/IUIOCH TIePeiaBaTh IPHU BbI3oBe. Takike MOKHO
co3/1aTh HOBBIH Kiacc FieldWriter, KoTopbliil TostydaeT outputStream B KOHCTPpYKTOpe
U COLEPAKUT METOA Write.

TepHapHblie (PyHKLUN

Pazobparbest B YHKIIUE ¢ TPEMST apIyMEHTAMU 3HAYUTEJHHO CJIOKHEE, 4eM B OIHAp-
Hol yrkuu. TIpobeMbl COOMIOICHUS TOPSIIKA apTYMEHTOB, TPUOCTAHOBKU YTCHUST
U UTHOPUPOBAHMUS YBEJUYMBAIOTCS H0JIee YeM BABOE. S pEKOMEHIYT0 OUeHb XOPOIIIO
MOyMaTh, IPEKIe YeM CO3/IaBaTh TePHAPHYIO (DYHKITHIO.

[l mpuMepa BoO3bMeM CTaH/IAPTHYIO TTeperpy;KeHHyIo Beperio assertEquals ¢ Tpems
aprymenTamu: assertEquals(message, expected, actual). CkoJsibKO pa3 Bbl YUTAJIM 3HA-
YyeHue message u JyMaJiu, 4To repesi Bamu expected? S ctakuBasicst ¢ 9TOM KOHKPETHOM
TepHapHOil (DyHKIIME U 3a1ep;KUBaICsA Ha Heil MHOTO pas. boitee Toro, kasxcdviil pas,
K020a s ee 8UIICY, MHE TIPUXOJUTCS JeJaTh HOBBIM 3aX0/l M BCIIOMUHATDH O HeoOX0/IM-
MOCTHU UTHOPUPOBATH Message.

C npyroit cropoHbl, cienyionas TepHaptuas GyHKIUS He CTOJIb KoBapHa: assert-
Equals(1.0, amount, .001).XoTs1 1 OHA HE BOCIIPUHUMAETCS C TIepPBOTO pasa, B IAHHOM
cjlydae aTa TPYJAHOCTDb ollpaBiaHna. Beersa 1mose3no JUNIHUN pa3d BCIIOMHUTD, 4YTO
PaBEHCTBO BEIIECTBEHHBIX 3HAYEHUI — IIOHSITIE OTHOCUTEJIHLHOE.
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O61beKTbl KaKk apryMeHTbl

Ecimi GyHKIIUS T0/KHA MoJTydaTh 6oiee IBYX WK TPeX apryMEHTOB, BECbMa BEPOSIT-
HO, YTO HEKOTOPbIE U3 3TUX aPTYMEHTOB CTOUT YIIaKOBATh B OT/IeJIbHOM KJjacce. Pac-
CMOTPHM CJIEAYIOIINE 1BA O0bSIBICHUSL:

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

Circle makeCircle(Point center, double radius);

CokpallleHre KOJIM4ecTBa apryMEeHTOB IIOCPEICTBOM CO3AaHMsI 0OBEKTOB MOKET I10-
Ka3aThCs KYJbHIIECTBOM, HO 3TO He Tak. Ecyii mepeMeHHbIe TIepelaloTC COBMECTHO
KaK eJlnHoe Tiesioe (Kak TepeMeHHbIe X 1y B 3TOM IPUMepe ), TO, CKOpee BCeTo, BMecTe
OHU 00Pa3yI0T KOHIIEIIIIIO, 3aCIYKUBAIOILYI0 COOCTBEHHOTO UMEHHU.

CnucKn apryMeHToB

Wnorpa dyHKIMS 10KHA TIOJTYyYaTh epeMeHHoe KOJIMYecTBO apryMeHToB. [l mpu-
Mepa Bo3bMeM MeToj| String. format:

String.format("%s worked %.2f hours.", name, hours);

Ecam Bce mepemenHbIe apryMeHTHI CYUTAIOTCST PABHOIIPABHBIMM, KaK B 3TOM IIPUMepe,
TO UX COBOKYITHOCTb 9KBUBAJIEHTHA O/IHOMY apryMeHTy Tura List. 1o atoit mpuunne
dyskims String. format paxruuecku sBsiercst GuHapHoi. U 1elicTBUTEBHO, CTEYIO-
nee oobsaABIeHue String. format HOATBEPIKIAET ITO:
public String format(String format, Object... args)

CiieroBaTesibHO, B IAaHHOM CJiydae JAeHCTBYIOT yike 3HaKoMble TpaBuia. DyHKInn
C MePEMEHHBIM CITUCKOM apTyMEHTOB MOTYT ObITh YHAPHBIMU, OMHAPHBIME U JaKe
TEPHAPHBIMU, HO UCTIOJIB30BAThH OJIbIIIEE KOJMIECTBO apTYMEHTOB OBLIO ObI OITHOKOI.
void monad(Integer... args):

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

Cnaronsl U KKOYEBbIE C/1I0Ba

Boi6op xopotirero uMenn [ist GYHKITIE CTOCOOEH B 3HAUNTETLHON Mepe 0ObSICHUTE
cMbICT (DYHKIIUHU, & TAKKE MOPSIOK U CMBICT ee apryMeHTOB. B yHapHbIX hyHKIINAIX
cama (hYHKIMST U ee apTYMEHT JOJKHBI 00Pa30BBIBATH €CTECTBEHHYIO MAPY «TJIAr0J/
cyuiectBuTesabHoe». Harpumep, BbI30B Bujia write(name) cMoTpuTcs BecbMa MH(MOP-
MaTUBHO. YnTaTe/ b MOHUMAET, YTO YeM Obl HI OBLIIO «UMst» (Name), OHO Ky/Ia-TO «3a-
mckiBaercst> (write). Ere syunie samvick writeField(name), kotopas coobiiaer, 4To
<«MMST» 3AIIMCHIBACTCS B «I10JIe» KAaKON-TO CTPYKTYPBI.

[Mocensisa 3amMch SABISAETCS TPUMEPOM HCIOJIb30BAHUS KJIIOUEBBIX CJIOB B MMEHU
dynxmuu. B atoit hopme nMena apryMeHTOB KOAUPYIOTCS B uMeHn dyHkimn. Ha-
npumep, assertEquals MOKHO 3anucaTh B Buje assertExpectedEqualsActual (expect
ed, actual). ITo B 3HAUMTEJBbHOU Mepe pelaer mpodIeMy 3aTOMUHAHUS TIOPSIIKa
aApryMEeHTOB.
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N36aBbTecb OT N0604YHbIX 3hheKToB

[To6outbie apheKThI CyTh J105Kb. Bamia (pyHKIMs 06elaeT ae1aTh 4TO-TO OLHO, HO Je-
JIAET YTO-TO JIPYTOE, CKPLIMOe 0Mm nojb3osameisi. VInoraa ona BHOCUT HEOKU/IAHHbBIE U3-
MEHEHUS B IIePEMEHHbBIE CBOETO KJIacca — CKasKeM, IIPUCBaBaeT UM 3HAYEeHMsI [TapaMe-
TPOB, IepejaHHbIX (DYHKIIUH, MU T100a/IbHBIX [IepeMEeHHbIX crcTeMbl. B Jo6oM cirydae
Takast (GYHKITUS SBJISIETCS KOBAPHOW 1 BPEIOHOCHO JIO;KBIO, KOTOPAst 4aCTO TIPUBOAT
K CO3/IAHUIO TIPOTUBOECTECTBEHHBIX BPEMEHHBIX TIPUBSI30K U JIPYTUX 3aBUCUMOCTE.

Jluis ipuMepa Bo3bMeM Ge3BPe/IHYI0 Ha TePBbIN B3MIA (DYHKIUIO U3 Juctunra 3.6.
DyHKINS UCTTOMB3YET CTAHAAPTHBIN AJITOPUTM [/ TPOBEPKHU MTAPhI «MMsI TI0JIb30Ba-
Tesist/maposiby. OHa Bo3BpalaeT true B caydyae COBNafieHUs uian false mpu BO3HUK-
HoBeruwu pobiieM. Ho y dyHKIMN Takke uMeercst mobouHbiil adekr. Cmoxere jin
BBl OOHAPYKUTH €ro?

JNuctuur 3.6. UserValidator.java

public class UserValidator {
private Cryptographer cryptographer;

public boolean checkPassword(String userName, String password)

{

User user = UserGateway.TfindByName(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
1
return false;

}
}

Pasymeetcst, 10604HbIM 9 PEKTOM SABJIsIETCs BbI3OB Session.initialize(). Mmsa
checkPassword coobiaer, 4To GyHKIMA IpoBepsieT maposib. OHO HUYEro He FOBOPUT
0 TOM, 4TO (DYHKIIUS HHUITATIU3UPYET ceaHC. TakuM 00pasoM, TOT, KTO TOBEPUT UMEHU
(byHKITUHT, PUCKYET TTIOTEPSTH TEKYIINE CEAHCOBBIE JIAHHBIE, KOT/IA OH PENTUT TIPOBEPUTD
JTAaHHBIE MTOJIb30BATEJIS.

IMo6Gounblii ahdeKT cozraeT BpeMeHHYIO PUBS3KY. A nuMeHHO, hyHKIwst checkPassword
MOJKET BBI3bIBATHCA TOJIBKO B OIIpeIeIEHHbIE MOMEHTBI BpEMEHN (KOFlIa MHUIMaJaIn-
3aI1s cearca MOKeT ObITh BbINoaHeHa Oe301acHo). HecBoeBpeMeHHbII BbI30B MOKET
TIPpUBECTHU K HEHpeI[HaMepeHHOﬁ ITIOTEPE CEaHCOBBIX JaHHDBIX. BpeMEHHbIG TIPpUBA3KN
CO3/IAI0T Maccy TPobIIeM, 0COOEHHO KOT/Ia OHU TIPSTYyTCst B TT0O0UHBIX achdexTax. Ecin
6e3 BPEMEHHOII PUBSIBKU HE 00OUTHUCH, 3TOT PaKT AO0JIKEH OBITH YETKO OTOBOPEH
B nMeHN (HyHKIUN. B HarmeM npuMepe GyHKITMIO MOKHO OBLITO ObI TepenMEeHOBATh
B checkPasswordAndInitializeSession, XoTs 9T0 GE3yCJIOBHO HAPYIAET TIPABHIIO «OHON
orepanums.
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BbIXOAHbIE apryMeHTbl

ApPryMeHTBI €CTECTBEHHBIM 00Pa3OM MHTEPIPETHPYIOTCS KaK BXOAHbIE JaHHbIE (DYHK-
1. Kaskpiii, KTo 3aHMMaJICst IIpOrpaMMEpOBaHieM 0oJiee HECKOJIbKKX JIeT, HaBEPHSI-
Ka CTAJIKUBAJICS ¢ HEOOXOMMOCTbIO JIOMIOTHUTEIBHON TIPOBEPKU apIyMEHTOB, KOTOPbIE
Ha CaMOM JleJie OKa3bIBAJIMCh BBIXO/IHBIMU, a He BXoHbIMU. [Ipumep:

appendFooter(s);

[TpucoeauHsieT Jin 5Ta QYHKINS S B KAUECTBE 3aBePIIAIONIero 6J0Ka K 4eMy-ToO Jpy-
romy? Wi oHa 1pucoeantsieT Kakoi-To 3aBepiiaronuii 610k Kk s? Spiasercs i s
BXO/THBIM WJIM BBIXOJTHBIM apryMeHTOM? KoHeUHO, MOKHO TIOCMOTPETh Ha CUTHATYPY
(byHKIIMM 1 TTOJIyYUTH OTBET:

public void appendFooter(StringBuffer report)

Bormpoc cramvaetest, Ho TOBKO Tocse TpoBepKr obbsiBieHns. Bee, uto 3actaBisiet
obpamarbes K curnarype (pyHKIUE, HAPYIIAET eCTECTBEHHbIA PUTM YTEHUST KOJA.
TTomoGHBIX «ITOBTOPHBIX 3aX0/I0B»> CIENYeT M30eraTh.

Jlo HACTYILIEHHS 910X 00bEKTHO-OPUEHTHPOBAHHOIO IPOrPaAMMUPOBaHMUs G€3 BBIXO/I-
HBIX apIyMEHTOB MHOT/A IeHCTBUTENBHO He yaaBaaoch o6oiituchk. Ho B OO-sa3bikax
aTa MpobJIeMa B IIEIOM MCU€e3JIa, OTOMY 4TO caMa (DYHKITUST MOKET BBI3IBATHCSI JJIST
BBIXO/IHOTO aprymeHnTa. MlHave roBopsi, pyHknuio appendFooter srydiie BoI3bIBaTh
B BUJIE

report.appendFooter():;

B ob1iem ciiydae BBIXOHBIX apryMeHTOB cienyer usberarts. Eciiu Baima GyHKImst
JIOJIKHA MIBMEHSITh Ube-TO COCTOSTHUE, TTYCTh OHA M3MEHSIET COCTOSTHIE CBOETO 00hEKTa-
BJIAJIeJIbI1A.

PasaeneHne koMaHA U 3anpocoB

DyHKINS T0TKHA YTO-TO JIeTaTh WM OTBEYATh Ha KaKOI-TO BOIIPOC, HO HE OHOBPE-
MeHHO. JTn60 (hyHKIMS U3MEHSIET COCTOsTHIE 00beKTa, TMO0 BO3BpaIaeT HHGOPMAIIIO
00 atom obbekre. CoBMelieHue ABYX ollepaluii yacTo co3iaer myranuity. st npumepa
BO3bMEM CJIEAYIONTYTO (DYHKITHIO:

public boolean set(String attribute, String value):

DyHKIMA IpUCBAMBAET 3HAYEHUE aTPUOYTY ¢ YKa3aHHBIM MMEHEM U Bo3Bpallaer true,
ecJIM pUCBarBaHKe TPOIILIO YCIIEIIHO, WK Talse, ec/ii TaKol arpubyT He CYLIECTBYET.
ITO IIPUBOJIUT K TIOSIBJIEHUIO CTPAHHBIX KOHCTPYKITUI BUIA

if (set("username", "unclebob™))...

ITpencrassre poucxojliee ¢ TOYKU 3peHUs YuTaTe s Koa. YTo 1posepser 910 yCo-
Bue? Uto atpulyT "username" COLEPKUT paHee IPUCBOECHHOE 3HaYeHue "unclebob" ?
Wu uto 1IpoBepsieT aTprOy Ty "username" yCIENHO IPUCBOEHO 3HaUYeHwe "unclebob"?
CMbICJI HEBO3MOYKHO BBIBECTH M3 CAMOI'0 BbI30Ba, [IOTOMY 4TO MBI HE 3HAEM, YeM B JIaH-
HOM CJIy4ae ABJIACTCA CJIOBO Set — IJ1arojioM WU MPUJIaraTeIbHbIM.
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ABTOp mpenonarai, uTo set SBJSETCS IJIaroJ0M, HO B KOHTEKCTe KOMAH/BI 1 9To nMs
CKOpee BOCTIPHHUMAETCS KakK MpuiararenbHoe. Takum 06pa3oM, KOMaHIa YUTAETCS
B Buste «Ecyiu atpubyTy username paxee ObLJIO IPUCBOEHO 3HaYeHUe uncleboby, a He
«IPUCBOUTH aTPUOYTY Username sHayeHue unclebob, ¥ ecim Bee MPOIIIO YCIIEITHO,
TO...» MOKHO OBIIO GBI TIOMBITATHCA PEITUTD TPOGIIEMY, TIEPEMMEHOBAB (hYHKIUIO Set
B setAndCheck IfExists, HO 9TO He 0COOEHHO yIrydIaeT yao00uuTaeMoCcTh KOMaH bl 1T,
[TosHOIIEHHOE PEIeHe 3aKTI0YACTCS B OTACICHUN KOMAH/IBI OT 3a1poca, 4TOObI
B IIPpUHITUIIE NCKIIOUYUTD JIIO6yIO HEOJHO3HAYHOCTD.

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

Mcnonb3yuTe UCKJIIOYEHUS BMECTO
BO3BpalleHus KogoB OWwnb0ok

Bosspaiienue xonoB omuboK (byHKHI/IﬂMI/I-KOMaHJ:LaMI/I SIBJISIETCSI HEOYEBU/IHBIM HapYy-
[eHNeM MTPUHIIAIIA Pas/ieIeHus KoMaH/I 1 3arpocoB. OHO MOOHIPSIET NCITOTH30BaHIe
KOMaH/I B IPEe/IUKATHBIX BbIPAKEHUX 1T

if (deletePage(page) == E_0K)

Takme KOHCTPYKITMH HE CTPA/IAIOT OT CMENIeHUs TJIAr0JIOB C TIPUJIaraTeIbHbIMI, HO OHI
MIPUBOAAT K CO3IaHUIO CTPYKTYP CAUIIKOM r1yOoKoi Biaoskernoctu. [Ipu Bossparie-
HUU KOga OMIMOKU BO3HUKAET ITPOOJIeMa: BhI3bIBAIOIIASA CTOPOHA JI0JIKHA HEMEIEHHO
oTpearupoBaTh Ha OUIHOKY.
if (deletePage(page) == E_0K) {
if (registry.deleteReference(page.name) == E OK) {
if (configKeys.deleteKey(page.name.makeKey()) == E_OK){
logger.log("page deleted");
} else {
Togger.log("configKey not deleted");

} else

{

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

}

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

C ipyToii CTOPOHBI, ECITH BMECTO BO3BPAIIEHUS KOIOB OIUOOK UCIIOIB3YIOTCST UCKITIO-
YeHUst, TO KO 06paboTKH OMIMOOK M30JUPYETCS OT BETBU HOPMAJIbHOIO BbIIIOJIHEHUST
T YTIPOTIAETCST:

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

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

}

N3onupyute 6noku try/catch

Brokn try/catch BerrsaaaT BecbMa ypoaanBo. OHU 32Ty THIBAIOT CTPYKTYPY Koja
U CMeIIMBaIoT 06paboTKy oMIMOOK ¢ HOpMaJibHOU 00paboTKoii. ITo aToil npuynHe Tesa
6JIOKOB try 1 catch peKOMEH/IyeTcsl BbIIEISATh B OT/AeIbHbIE (DYHKIIHMH.

public void delete(Page page) {

try {
deletePageAndAlTReferences(page) ;

}

catch (Exception e) {
logError(e);

}
}

private void deletePageAndAl1References(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 dyrKIms delete crermanusupyercst Ha 06paboTke omubok. B atoit
(YHKIMM JIErKO Pa3oOpaThes, a II0ToM 3a0bITh 0 Heit. DyHKIms deletePageAndAl1Refer-
ences CIEUaTU3UPYeTCs Ha MPOIECCE MTOTHOTO YAJMEHMs CTPaHUTbL, uTast ee, MOKHO
He oOpaiarh BHUMaHUA Ha 00paboTKy omubok. TakuM 06pa3zoM, KO HOPMaJbHOTO
BBITIOJIHEHUS OT/IEJISAETCS OT KOJ1a 06paboTKU OIOO0K, a HTO YHPOIIAeT ero MoHUuMaHue
7 MOIN(UKAINTO.

O6paboTka oLLMO6OK Kak oAHa onepauus

DyHKIUN JOJKHBL BBITIOJTHATEH OHY omnepaiiunio. O6paboTka ommboK — 9TO OHA
onepartyst. 3HauuT, GYHKITHSL, 06pabaThIBAIONAsA OMUOKH, HUYETO IPYTOTo JeJIaTh He
noskaa. OTCloza cieayeT, 4To ecyn B (DYHKIIMH PUCYTCTBYET KJII0YEeBOE CJIOBO try,
TO OHO JIOJIKHO OBITh ITEPBBIM CIOBOM B (DYHKIINH, a rocJie 6JoKoB catch/finally Hu-
Y€ero J[pyroro ObITh He JOJKHO (KaK B IIPEBILYIIEM TIPHMEPE).
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MarHut 3aBucnmocrein Error.java

Bossparienne xozia ommGKu OOBIYHO MOPA3YMEBAET, UTO B IPOTPAMME UMEETCsT He-
KU KJIACC WJIU TIEPEYCIIEHIE, B KOTOPOM OTIPEAENAIOTCS BCE KOl OMIUGOK.
pubTic enum Error {

0K,

INVALID,

NO_SUCH,

LOCKED.,

OUT_OF_RESOURCES,

WAITING_FOR_EVENT;

}

[Tomo6HbIe KIacChl Ha3bIBAIOTCA MAZHUMAMY 3A6UCUMOCTEL; OHY TOJKHBI MMITOPTH-
pOBaTbCﬂ " UCIIOJIb30BAaTbHCA MHOTUMN prrI/IMI/I KJacCaMMu. HpI/I JIIO6]::IX N3MEHEHUAX
Hepqu/IC]IeHI/IH Error Bce 3TH Kaacchbl HpI/IXOZ[I/ITCH KOMHI/IJH/IPOBaTb 141 paSBeprIBaTb
3aHOBO!. DTO 0OCTOATEILCTBO CO3/Ia€T HEraTUBHYIO HArpy3Ky Ha kiacc Error. IIpo-
rpaMMKCTaM He XoueTcs 100aBIsATh HOBbIE OMIMOKH, YTOOBI He co3/aBaTh cebe mpodiem
co cbopkoii 1 pasBeprbiBanneM. COOTBETCTBEHHO, BMECTO J06ABIEHUS HOBBIX KOLOB
OH_II/I6OK OHU1 HpeﬂHO‘{I/ITaIOT HCIIOJIb30BAaThb CTapre.

Ecom BMeCTO KOOB OMMOOK NCTOTB30BATH UCKIIOUEHNS, TO HOBBIE UCKITIOUEHS
OTPEIETISTIOTCS NPOU3BOOHBLMU OT KIIACCa UCKITIOYEH s, VIX BKITIOUEHHE B TIPOTPAMMY
He TpeOyeT MePEKOMITIIISIIINT UJIH TIOBTOPHOTO Pa3BEPTHIBAHUST,

He noBTOpsiuTech’

BHUMAaTEIbHO TPUCMOTPEBIINCH K JIUCTHHTY 3.1,
MOJKHO 3aMeTUTh, YTO OJMH U3 aJTOPUTMOB I10-
BTOPSIETCS B HEM YeThIPe pasa: 110 OJAHOMY pa3sy
ng SetUp, SuiteSetUp, TearDown m SuiteTearDown.
OO6Hapy)uTh 310 AyOIMPOBAHUE HEJNETKO, TO-
TOMY YTO YeThIPE BXOKACHUS aJTOPUTMa Tepe-
MeIIaHbl ¢ APYTUM KOLOM, a B AyOJIMpOBaHUN
(hbparMeHTOB UMEIOTCSA HEKOTOPbIE pasindus. Tem
He MeHee 1y0InpoBaHue CO31aeT MPobIeMbl, 110-
TOMY YTO OHO yBeJIMYrBaeT 00beM KO, a IPU M3MEHEHUH aJITOPUTMa BaM [IPUIETCS
BHOCHUTb U3MEHEHHMsI CPa3y B YeThIpeX MecTaX. TaksKe BUETBEPO BO3PACTAET BEPOSIT-
HOCTb OIINOKH.

! Jltou, cYuTAaBIIIE, YTO OHU CMOTYT OOONTUCH 6€3 ePEKOMITUJISIIIUN U IOBTOPHOTO PasBEPThI-
BaHwust, ObLIIM MOUMAaHbBI U CYPOBO HAKA3aHbI.

2 [Tpumep nipuniumma otkpoitocti/3akpoitoct (OCP) [PPP02].

3 MMpunnun DRY [PRAG].
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B smcrunre 3.7 gybampoBanue yeTpaHsieTcs mpu moMoru Metoza include. CHoBa mpo-
yuTaiiTe KO U 06paThTe BHUMAaHUE, HACKOIBKO TIPOTIE YUTACTCST BECh MOIYJIb TIOCTIE
yCTpaHeHust 1yOJIUPOBAHISL.

Jly6/iMpoBaHue MHOT/IA CYUTAETCsST KOPHEM BCETO 3712 B TIPOrPAMMHUPOBAHKU. BbiIo
CO3/[[aHO MHOTO IIPHEMOB M METO/IOJIOTUIl, HAIIPABJIEHHBIX Ha KOHTPOJIb U YCTpaHe-
Hue ayOsaupoBanus. BosbMeMm xoTst Obl HOpMasibhbie (hopMmbl 6a3 marubix Komza,
NpeHa3HAYCHHBIE [T YCTPaHEeHUs IyOJUKaTOB B JaHHbIX. VI Apyroil mpumep:
00BEKTHO-OPUEHTHPOBAHHBIE SIBBIKU MMOMOTAIOT CKOHIIEHTPUPOBATH B 0A30BBIX
KJIaccax KO/, KOTOPBIH B JAPYTHX 0OCTOSATEIbCTBAX MOT Obl yOJMPOBATHCS B Pas-
HbIX Mectax. CTPYKTypHOE MTPOrpaMMUpPOBAHUE, aCIEKTHO-OPHEHTHPOBAHHOE TIPO-
rpaMMUPOBaHKe, KOMIIOHEHTHO-OPUEHTUPOBAHHOE POrPAMMUPOBAHUE — BCE ITH
TEXHOJIOTHH OTYACTH SIBJISIIOTCST cTparernsivu 6opbObl ¢ aybauposanuem. [Toxosxke,
¢ MOMEHTA M300peTeH s TIOITPOrPaMM BCe HOBIIECTBA B pa3paboTKe MPOrpaMMHOTO
obecriedenst OBLTN HATPABIEHB! HCKIIOYUTETBHO Ha 6OPLOY ¢ IyOIUpOBaHNEM B HC-
XOJTHOM KO/I€.

CTpyKTypHOEe nporpaMMupoBaHue

HexkoTopbie TpOrpaMMUCTBI CJIEYIOT TIPABUJIAM CTPYKTYPHOTO TIPOTPAMMHUPOBAHUS,
n3naoxeHHbiM Jarapom Jleiikerpoii [SP72]. JleiikcTpa cuntaet, 4To Kaxaas QyHKITNA
1 KaxIbIi OJIOK BHYTPU (DYHKIIMU JOJIKHBI UMETh OHY TOUKY BXOJIa U OJHY TOUKY
BBIXO/Ia. BhIMO/IHEHNE 9TOTO TTpaBUJIa 03HAYAET, YTO QYHKIUS J0JKHA COAEPKATD
TOJIBKO OJTHY KOMaH/Iy return, B UKJIaX HE TOJZKHBI UCTIOJIb30BATHCS KOMAH/IBI break
Wy continue, a KOMaH/BI §Ot0 He OJKHBI MCTIOTb30BAThCS HUKOT/IA U HY TIPU KaKNX
YCJIOBHSIX.

XOTst MBI C CUMITATHEN OTHOCUMCSI K I[€JISIM 1 METOJIAM CTPYKTYPHOTO TIPOTPAMMUPO-
BaHUs, B OYEHb KOMIAKTHBIX (DYHKITMSIX 9TH MPaBUJIa He TIPIHHOCAT 0COOOM TTOTH3BI.
Tosbko ipu yBeauuenun obbema GyHKIMI X cobmoere odecrneunBaeT cyiie-
CTBEHHBIN 29 DEKT.

Wrak, ecm Bamu GyHKIIMU OCTAIOTCST OY€Hh KOMIAKTHBIMHU, Pe/IKNe BKPATJIeHUS
MHOKeCTBEHHBIX return, Komans break u continue He TpUHECYT Bpe/ia, a UHOT/IA AasKe
TTOBBITIAIOT BBIPA3UTEIHHOCTH TI0 CPABHEHUTO € KJIACCUIECKON peasm3ariueii ¢ OTHON
TOYKOI BXOJ/ia U OJIHON TOUKOU Bbixoja. C Apyroil cTOpOHbI, KOMaHa goto uMeer
CMBICJI TOJTBKO B OOJIBIINX (DYHKIUSX, TIOITOMY €€ CJie/lyeT u30erarhb.

Kak HayunTbCsl nucatb Takme PpyHKUUn?

Hanmcanue nporpamm cpoiau Jo60My APYyroMy BULY TIUChMeHHO# paboThl. Koria bl
MAIIETE CTAaThIO WX JOKJIA/, BBl CHaYasIa U3/1aracTe CBOU MBICJI, & 3aTEM «IIPUYECHI-
BaeTE» UX JIO TEX MOP, TTOKA OHK HE Oy T XOPOIIO YuTaThes. [1epBbIii BAPUAHT MOKET
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OBITH HEYKJIIOKM 1 HEJTOTUYHDBIM; BbI II€pE/IebIBa€TE, JOIIOTHACTE U YTOUHAETE €TO,
IIOKa OH HE 6leeT YUTaTbCA TaK, KaK BaM XO4Y€TCA.

Korpa g nuiry cBon (GyHKIIMH, OHU TI0JYYAIOTC JJIMHHBIMU U CJOKHBIMU. B HUX
BCTPEYAIOTCS MHOTOYPOBHEBBIE OTCTYITBI M BJIOKECHHBIE TTUKJIbI. OHI UMEIOT JJTMHHDIE
CIIUCKM apryMeHTOB. VIMeHa BLIOUPAIOTCSI XaOTHYHO, & B KOJIE TIPUCYTCTBYIOT Ly OJIH-
karbl. Ho y MeHd Takyke nMeeTcs TTakeT MOJIYJIbHBIX TeCTOB /I BCEX 3TUX HEYKITIOKUX
CTPOK JIO TIOCTIETHET.

Wrak, 1 HAUMHAIO «ITPUYECHIBATH> M YTOUHSATH CBON KOJI, BBIJIEJISITh HOBbIE (DYHKITUH,
M3MEHSTh UMeHa ¥ YCTPaHATh LyOMUKaThL. S1 COKpaIiao MEeTO/IbI U IIePeyoPA091BaI0
nx. VTHOrja MPUXOUTCSI JIOMATh I1€JIbIE KJIACChI, HO ITPU 9TOM CJIEFKY 3a TeM, 4TOOBI BCe
TECTBI BBITIOJIHSJIUCH YCIIENTHO.

B xoHeuHOM HTOTE Y MEHS OCTatoTCs (DYHKINN, TIOCTPOCHHBIE 10 TTPABUJIAM, U3JI0KEH-
HBIM B TOH TJIaBe. 51 He 3aMICHIBAIO WX TaK ¢ caMOoro Havyasa. M BooOiie He ymaio, 4to
KOMY-HUOY/Ib 9TO TIO]] CHLITY.

3aBepLueHue

Kaxknmas cucreMa cTpOUTCS B KOHTEKCTE SA3bIKa, OTPAKAIONIETo CelnduKy mpe-
MEeTHOI 06J1acTH 1 pa3pabOTaHHOTO IPOrPAMMUCTAMHE JJISA OIIMCAHUS OTON CUCTEMBI.
B aTOM s3bIKe (DYHKITUN UTPAIOT POJIH TJIATOJIOB, & KIACCHI — CYIIeCTBUTENbHBIX. He
CTOUT TI0JIaraTh, YTO MbI BO3BPAIIaeMCs K KOIIMapHOU /peBHEeN TPAKTUKe, TI0 KOTOPOI
CYILECTBUTEIbHBIE U IJIATOJIBI B JOKYMEHTE ¢ TPEOOBAHMAMY CTAHOBIIUCD IIEPBBIMU
KaHAUAaTaMU JIJIsT KITaccoB U yHKIMIA cucreMbl. CKopee pedb UeT o ropasio 6GoJiee
apesHeit ucrune. VckyceTBo mporpaMMupoBanust siBjsieTcst (1 Beerja ObLIo) NCKYC-
CTBOM SI3BIKOBOTO ITPOEKTUPOBAHUS.

OmnbITHBIE TPOTPAMMUCTBI PACCMATPUBAIOT CUCTEMY KaK MCTOPUIO, KOTOPYIO OHU
JIOJIKHBI PACCKa3aTh, @ He KaK IIPOrpaMMy, KOTOPYIO HY>KHO HarucaTb. OHU UCIIOb-
3YIOT CPE/ICTBA BEIOPAHHOTO UMM SI3bIKA TIPOTPAMMUPOBAHUS JIJIST KOHCTPYUPOBAHUST
ropaso GoJiee 6OraToro U BBIPA3UTEIBHOTO SA3bIKA, TTOIXOASAIIETO JIJIsT HTOTO TIOBE-
cTBOBaHUA. YacTbio 3TOTO MPEIMETHO-OPUEHTUPOBAHHOTO S3bIKA SABJISICTCA UCPAPXUS
(byHKITNIT, KOTOpPBIE OMMCHIBAIOT BCE JIEHCTBUS, BBITIOJHSIEMbIE B PAMKAX CUCTEMBI.
B pesysibraTe ucKycHOI peKypcuu 3TU JIeUcTBUS (DOPMYJIUPYIOTCS HA TOM CAMOM
TIPEIMETHO-OPUEHTUPOBAHHOM $I3bIKe, KOTOPBIN OHU OTIPE/ESIOT ST N3T0KEHUS
CBOEN MaJIEHbKOU YacTH UCTOPHU.

Ira r1aBa OblIa IOCBAIEHA MeXaHUKe KaueCTBEHHOro Hanucanus GpyHkuuii. Eciu
BbI OyJIeTe CJIe0BaTh STHM TIPaBUJIaM, Ballu (GYHKIUE OYAYT KOPOTKUMH, YAauHO
Ha3BaHHBIMU M XOPOIIO OpPraHu30BaHHbIMK. Ho HuKorga He 3a0biBaiiTe, 4TO Balla
HACTOSIIAS 1[eJIb — «PACCKA3aTh UCTOPUIO» CUCTEMbI, a HAITMCAHHbIe BAMU (DYHKITUU
JIOJIZKHBI Y€TKO CKJIA/IBIBATHCS B TIOHSATHBIN M TOYHBIH SI3bIK, KOTOPBIN MTOMOJKET BaM
B OTOM.
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JNnctuHr 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 ()

}

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();

}
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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("\nlinclude ")
.append(arg)

.append(" .")
npodouicenue
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JinctmHr 3.7 (NpoaomkeHne)

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

JintepaTtypa

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

[PPP02]: Robert C. Martin, Agile Software Development: Principles, Patterns, and
Practices, Prentice Hall, 2002.

[GOF]: Design Patterns: Elements of Reusable Object Oriented Software, Gamma
et al., Addison-Wesley, 1996.

[PRAG]: The Pragmatic Programmer, Andrew Hunt, Dave Thomas, Addison-Wesley,
2000.

[SP72]: Structured Programming, O.-]. Dahl, E. W. Dijkstra, C. A. R. Hoare, Aca-
demic Press, London, 1972.

78



KoMMeHTapum

He xomMenTHpYiiTe M710X01 KO/ — IEPENHuIInTe ero.

bpaitian Y. Kepnuean u I1. /. Ilnaysp!

HuuTto He moMoraet Tak, Kak yMeCTHBII KoMMeHTapuii. Hu4uto He 3arpoMmoskiaet
MOJIyJIb TaK, Kak OeccogepsKaTejbHble U OGe3anesuisgioHHble KoMMenTapuu. Huuro
He MPUHOCUT CTOJIBKO BPEJIa, KaK CTapbIi, yTPATUBIINI aKTyaTbHOCTh KOMMEHTAPUH,
PacCIpOCTPaHSIONINIA JIOXKD U Ie3uH(pOPMAIIUIO.

K()MMGHTapI/II/I — He CITMCOK HlI/IHI[JIG[)a. He cTouT OTHOCUTHCS K HUM KaK K «abCOJIIoT-
HOMY ]IO6py>>. Ha camom JlejiIe KOMMEHTapru B JIYUIIEM CJIy4dae SABJIAIOTCA nensbex-
HbBIM 3710M. Eciu Obl A3bIK1 IIporpaMMHrpoOBaHurA ObLIN JOCTATOYHO BbIPAa3UTEJIbHBIMHA
WM ecan ObI MBI yYMeEJIN UCKYCHO ITOJIb3OBATbHCSA 3TUMU A3bIKaMU JIJISI BbIPAKEHUA

! [KP78], p. 144.
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CBOWX HAMePEHWH, TO MOTPeGHOCTh B KOMMEHTAPHSIX PE3KO CHU3MIACH ObI, & MOJKET,
1 BOBCE COIILJIA <Ha HET».

I'pamoTHOE TpUMEHEHNE KOMMEHTApHUEB JI0JIKHO KOMIIEHCUPOBATD HAIIly HEy/lavy
B BBIPa/KEHUU CBOMX MbIcjieil B koge. OOparuTe BHUMaHUE Ha CJIOBO «HEYIauys.
s1 abecomotHo cepbesto. KommenTapuii — Beerja npusHak Heyaadu. Mbl BBIHYK/IE-
HBI UCIIOJIb30BATh KOMMEHTAPHH, IIOTOMY YTO HaM HE BCET/Ia Y/IAeTCs BBIPA3UTh CBOU
MBICITH 6e3 HUX, OTHAKO TOPANTHCS 3/1ECH HEUEM.

Wrax, BbI OKa3aJaiCh B CUTYAIMU, B KOTOPOU HEOOXOAUMO HAIIMCATH KOMMEHTapUEi?
XOpoIIeHbKo oyMaiTe, HeJib3sl I TIOUTH TI0 JIPYTOMY ITyTH U BBIPA3UTh CBOM Ha-
Mepenust B Kozie. Kaskibiit pas, Koria BaM yIaeTcs aTo cieaTh, — MOXJonaiTe cebs
1o Ttevy. Kask/plii pas, Kor/ia Bbl ITUIIETe KOMMEHTApUii, — IIOMOPIIUTECH 1 Oy TUTE
CBOIO HEyZAUy.

[Touemy 4 Tak HacTpoeH npoTuB komMeHTapues? [Toromy yto onu aryr. He Bcerna
U He TIPeHAMEPEHHO, HO 3TO MPOMCXOUT CJAUITKOM 4acTo. YeM apeBHEe KOMMEH-
Tapwuii, YeM JTabllle OH PACIOTIOKEH OT OTMCHIBAEMOTO MM KOZIa, TeM GOJIbIIIe BEpO-
ATHOCTDb TOTO, YTO OH IIPOCTO HeBepeH. [IpuynHa mpocra: mporpaMMHUCTbl HE MOTYT
HOPMAaJIBHO COTIPOBOKAAThH KOMMEHTapUN.

[TporpamMmMHBIil KO/ U3MEHSIETCS M ABOMIONIMOHNPYeT. ETo hparMeHThI iepeMeniaoTces
13 OJIHOTO MEeCTa B JIPYTOE, Pa3BANBAIOTCS, PA3MHOKAIOTCS U canBaioTcs. K coskaire-
HUIO, KOMMEHTapUU He BCEr/ia COIIPOBOXKAAIOT UX — U HE BCETa Mo2ym COLIPOBOXK AT
nx. CJIUNIKOM 4acTO KOMMEHTAPUU OT/IEJSIOTCS OT ONUCHIBAEMOTO UMH KOJ/IA U TIpe-
BPAIAIOTCS B TTOMETKH HEMOHSITHON MTPUHA/JIESKHOCTH, € TIOCTOSIHHO CHUZKAloIIeics
TOYHOCTBIO. [locMOTpUTE, YTO MPOM3OIIIO C TUM KOMMEHTAPUEM U TOI CTPOKOM,
KOTOPYIO OH JIOJIPKEH OIUCHIBATD:
MockRequest request;
private final String HTTP_DATE REGEXP =
"[SMTWFICa-z1{2}\\ ,\\s[0-91{2}\\s[JFMASOND]I[a-z]{2}\\s"+
"[0-91{4}\\s[0-91{2}\\:[0-91{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"
JIpyrie niepeMeHHble 9K3eMILIsIpa (BEPOsITHO, J0OaBJIEHHBIE TT03/IHEE) BKIMHIIICH
Mesky KoHcTanToi HTTP_DATE REGEXP u OSICHUTEIbHBIM KOMMEHTAPUEM.

Ha 210 MOKHO BO3PasuTh, YTO POrPAMMECTBI JIOJIKHBI ObITH IOCTATOUHO JAUCIATLIIN-
HUPOBAHHBIMHE, YTOOBI MOAAEPKUBATH B CBOEM KOJIE AKTyaJIbHbIE, TOUHbIE U PEJIEBAHT-
uble komMenTapun. CorsaceH, noskubl. Ho st 661 nipezimoydest, 4To6bI BMECTO HTOTO
MIPOTPAMMHUCT TTOCTAPAJICS CAeIaTh CBOI KO/ HACTOJIBKO YeTKUM W BBIPA3UTEIbHBIM,
4TOGBI KOMMEHTAPUH OBIJIH TTOMTPOCTY HE HY/KHBI.

Hetounbie koMMeHTapuu ropas/io Bpe/Hee, 4YeM MOJTHOE OTCYTCTBUE KOMMEHTAPUEB.
Onn o6MaHbBIBAOT 1 cOMBAIOT ¢ TOAKY. OHM CO3/AI0T Y MPOTPAMMMUCTA HEBBITTIOJTHUMbIE
oxkupanysg. OHM yCcTaHaB/AMBAIOT yCTapEBUINE [TPABUIIA, KOTOPBIE HE MOTYT (WM He
JIOJIKHBL) COOJIIOAATHCS B OYIyIIEM.
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Mcruny MOXKHO HailTU TOJILKO B OHOM MecTe: B Kozie. TOIbKO KOJl MOYKeT IIPAaB/uBO
COODIIUTE, UTO OH JIEJIAeT. ITO AUNHCTBEHHDBIN HCTOYHUK JCHCTBUTETHHO IOCTOBEPHOIN
uHbopmary, Takum 06pa3oM, XOTst KOMMEHTAPUH HHOT/Ia HEOOXO MBI, MbI IOTPa-
TUM HEMAJIO YCUJIHIL JIJIS TOTO, YTOOBI CBECTH MX UCIIOJIb30BAHIE K MITHUMYMY.

KoMMeHTap1uu He KOMNEeHCUpYHoT
naoxoro koga

OjiHO# U3 pacHpoOCTPAaHEHHBIX PUYNH JIJIsI HAITMCAHUS KOMMEHTAapUEB SIBJISIETCS
HU3KOe KauecTBO Kojia. Bbl muIieTe MOLYJIb M BUJIUTE, YTO KOJ| TIOJIYUHUJICS 3aIyTaH-
HBIM U GecriopsoYHbIM. Bbl 3HaeTe, 4To pa3odpaThCs B HEM HEBO3MOKHO. [ToaToMy
BbI ToBOpHTE cebe: <O, fa 5T0 cTOUT IpoKoMMeHTHpoBaTh!» Het! Jlyuiie ucnpassre
cBol Kox!

SAcHbIll 1 BBIPa3UTETLHBIN KOJ] ¢ MUHIMYMOM KOMMEHTAPUEB TOPA3/I0 JIydIlle TPOMO3]I-
KOTO, CJIOXKHOTO KOJa ¢ OOJIBIIMM KOJIMYECTBOM KOMMeHTapues. He Tparbre Bpemst
Ha HallMCaHue KOMMEHTapueB, 00bICHIIONMX CO3aHHYIO BAMU IIyTaHUILY, — JIyYIle
[OTPAThTE €ro Ha UCIIPaBJIeHHE.

O6bsicCHUTE CBOM HaMepeHus B Koae

U Bce Xe B HEKOTOPBIX CUTYAIIUAX KO/ OKA3bIBAETCS HE JIYUITUM CPEICTBOM [IJis
obbsacuenuit. K coxanennio, MHOIME MPOTPAMMUCTDBI BOCIIPUHUMAIOT 9TOT (haKT
MHaye: OHU IOJIAraloT, YTO KOJ HUK020a He SIBJISETCs XOPOLIMM CPEACTBOM AJIs 00b-
SICHEHWH. A 370, padymeercst, Heripas/a. C KakuM Gbl KOJIOM BbI MTPEAIOWIN paboTaTh —
C TAaKUM:
// TlpoBepuThL, MONOKEHa N PabOTHUKY MOMHAA Npemus
if ((employee.flags & HOURLY FLAG) &&

(employee.age > 65))
Wnu ¢ Takum:
if (employee.isEligibleForFullBenefits())
Yro6bl 00BACHUTD GOJIBIIYIO YACTD BAlIMX HAMEPEHUI B KOJIE, I0CTATOYHO HECKOJIbKUX
cexkynz. Hepeako 3ajaua cBOAUTCS ¢ CO3MaHNI0 (DYHKIIMM, KOTOPas COOOIIAeT TO e,
YTO U KOMMEHTapUii, KOTOPBIii BbI COOMPAETECH HAIIMCATD.

Xopouwve KOMMeHTapum

BripoueM, HEOOXOUMbIE U TT0JIE3HBIE KOMMEHTAPUH BCE XKe CyIIecTBYIOT. Mbl pac-
CMOTPHM HECKOJILKO TTPUMEPOB, KOTOPBIE, Ha MOH B3TJISI/I, CTOSIT 3aTPAYE€HHBIX Ha HUX
6urtoB. U Bce ke cieyer IIOMHHUTD, YTO [T0-HACTOSAIIEMY XOPOLIii KOMMEHTapUil —
TOT, 6€3 KOTOPOTO BaM YAacTCsT OOOUTHCH.
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fOpMAM‘-IECKMG KOMMEHTapum

WHuor/a KoprnopaTuBHbIE CTAHAAPTHI KOAMPOBAHNS 3aCTaBJSIOT HAC BCTABJATh KOM-
MEHTapHUU MO I0PUIMIeCKUM coobpaskenusam. Hanpumep, 3assienne 06 aBTOPCKUX
mpaBax — HeOOXOAMMasT NHGMOPMAITHS, KOTOPAst BIOJTHE MOKET PA3MEIATHCS B KOM-
MEHTApUHU B HayaJe Kax/10ro daiijia ¢ MCXOHBIM KOJIOM.

Huzxe mpuBesieH cTaHIapTHBIN 3ar0JI0BOK KOMMEHTAapUs, KOTOPBIN BCTaBJISETCS B Ha-
yajo Kaxaoro ucxoanoro ¢aisa B FitNesse. K cuactbio, nama IDE aBromatnyeckn
CBOPAYMBAET HTOT KOMMEHTAPHIi, YTOOBI OH He 3arPOMOKIAI dKPAH.

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

// Tybnukyetcs Ha ycnosusx nuuen3nn GNU General Public License sepcun 2 1 Bbllle.
Takye KOMMEHTapUU He JOJIKHBI IIPEACTABIATh COO0N KOMMEHTAPUHU WA IOPUIK-
yecKue TpakTaThbl. BMECTO TOro uTOObI IIEPEUYHCIATH B KOMMEHTAPUN BCE YCIOBHS,
110 BO3MOKHOCTHM OTPAHUYBTECH CCHIIKOU HAa CTAaHAAPTHYIO JUIIEH3UIO WJIN JPYTOU
BHETTHUH JIOKYMEHT.

NHdopMaTMBHbIE KOMMEHTapumn

MHorza GbIBaeT MOJIE3HO BKIIOYNTH B KOMMEHTapHii mosicHeHue K Koiy. BosbmeM cJie-
YOI KOMMeHTapHii, 00bICHAIOIII BO3BpAIlaeMoe 3Hadenne abCTPAKTHOTO Me-
TozA:

// Bo3BpauwaeTt TecTupyeMblii aK3emnnap Responder .

protected abstract Responder responderInstance();

Takne KoMMeHTapuy OBIBAIOT TOJIE3HBIMH, HO TaM, TZIe 9T0 BO3MOKHO, MH(POPMAIIIO
Jrydiiie riepejiaBaTh B UMeHn (pynkimn. Hampumep, B 1aHHOM TIpuMepe BITOJIHE MOYKHO
06oiiTHCh 1 6€3 KOMMEHTapUsA — JOCTaTOYHO IleperMeHoBaTh (DYHKIIMIO B responder -
BeingTested.

A BoT ApyTO#i, H0JIEE YMECTHBIN TPUMED:
// Nouck no Qopmaty: kk:mm:ss EEE, MMM dd, yyyy
Pattern timeMatcher = Pattern.compile(

S\NNAF AN AN \Nwx, \Nwr ANdx, A\NdxT)
Ha sToT pa3 koMMeHTapuit COOOIIAET, UTO PETYIISIPHOE BLIPAKEHIE TTPETHAZHAYEHO IS
uaeHTU(UKAIIY BpEMEHN U JaThl, 0ThopMaTupoBanibix gyukimeit SimpleDateFormat .
format ¢ sajarHOIt opMaTHON cTPOKOiL. V1 Bee ke Koz cTas Obl sryuiiie (U OHITHEE),
ecyiu GBI MBI TIEPEMECTIITH ATOT KOJL B CTIEIUATbHBIN KITace, mpeoGpasyomuii hopMarst
natel 1 BpeMeru. Torjaa KOMMEHTAapUi, BEPOSITHO, CTaJl ObI U3JTHIITHUM.

MpeacraBnieHne HaMepeHun

WNuorpa koMMeHTapuii BBIXOAUT 32 PAMKU TT0JI€3HOM MH(pOPMAINHT 0 Peain3arii
U OIIMCBIBAET HAMEPEHNs, 3aJI0KeHHbIe B pelienue. B ciepyioniemM npuMepe Mbl BUIUM
WHTEPECHBII TTPUMEP apXUTEKTYPHOTO PElieHUs, JOKYMEHTUPOBAHHOTO B KOMMEHTA-
pun. ABTOD PeIInJI, 4TO IIPU CPaBHEHUH JABYX 0OBEKTOB OGBEKTHI €0 KJIacca J0JKHBI
HAXOJMThCS B OPSIZIKE COPTUPOBKH BBIIIIE, 4eM 0ObEKThI JII0O0TO APYTOro Kaacca.
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public 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; // bonblie, MOTOMY Y4TO OTHOCMTCS K MpPaBWIIbHOMY Tumy.

}

N ppyroii, eme gyunmii mpuMep. Bo3aMoKHO, BBI HE COTJIACUTECH C TeM, KaK Mpo-
IPaMMHUCT pernaeT mpobJaeMy, HO Mo KpaiiHell Mepe Bbl 3HaeTe, YTO OH MBITAETCS Cle-
JIaTh.

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

// Mbl mbITaeMCS CNpOBOUMPOBATL "COCTOSIHME TOHKKM'",
// co3paBas 6onbwoe KOMMYECTBO MPOrpaMMHbIX MOTOKOB.
for (int i =0; 1 < 25000; i++) {
WidgetBuilderThread widgetBuilderThread =
new WidgetBuilderThread(widgetBuilder, text, parent, failFlag);
Thread thread = new Thread(widgetBuilderThread):
thread.start();

1
assertEquals(false, failFlag.get())

NMposcHeHue

MHOr/Ia CMBICTT 3aTa[JOYHOTO apTYMEHTa UJIH BO3BPAIIAeMOT0 3HAYEHUsI ObIBaeT y100-
HO IIpeoGpaszoBath B yaobounTaemyto hopmy. B obmieM ciydae jiydiie nogayMaTh, Kak
c/lesiaTh TaK, 4TOObI TOT apryMeHT WM BO3BpalllaeMoe 3HayeHue TOBOPUJIM CaMK 3a
cebst; HO eCJI OHM SIBJISTIOTCS. YaCThlO CTAHAAPTHON OMOIMOTEKN WU UCIIOTb3YHOTCS
B KOJIe, KOTOPBII BbI He MOKETE U3BMEHUTD, TO MTOSICHUTEIbHBII KOMMEHTapUil MOKET
OBITH BECHMA ITOJIE3HBIM.

public 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 ==
assertTrue(a.compareTo(b) !'= 0); //al=Db
assertTrue(ab.compareTo(ab) == 0): // ab == ab
assertTrue(a.compareTo(b) == -1); // a<b
assertTrue(aa.compareTo(ab) == -1); // aa < ab
assertTrue(ba.compareTo(bb) == -1); // ba < bb
assertTrue(b.compareTo(a) == 1); // b >a

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

}

KoHeuHo, TPy TOM BO3HUKAET CYIECTBEHHBIN PUCK, UYTO TIOSICHUTEIbHBI KOMMEH-
Tapuii OKaskeTcst HeBepHbIM. [IpocMoTpuTe KO/ IpuMepa U yOeanTech, Kak TPYAHO
MTPOBEPHUTD €70 MPABUIBHOCTD. ITO OOBSICHIET KaK HEOOXOANMOCTD MOSICHEHNH, TaK
U CBSI3aHHBINA ¢ HUMU PUCK. VITaK, Tpex/ie YeM ucaTh Takue KOMMEHTapuu, yoe -
TECh B TOM, YTO JIYUIIErO criocoba He CYIIECTBYET, U €llle BHUMATEIbHEE CJIEIUTE 3a
WX MTPaBUIBHOCTBIO.

MpenynpexxaeHusi 0 NocneacTBUAX

Muorga GbiBaeT MOJE3HO MPEAYHPEAUTH
JPYTUX IIPOrPAaMMUCTOB O HeXKeJaTeJbHbIX
HOCJIE[ICTBUSX OT Kakux-aubo geiicreuil. Ha-
IpUMeED, CIEAYIONUI KOMMeHTapuii 06bsic-
HSeT, ToueMy KOHKPETHBIN TeCTOBBIN ClleHa-
PHii OBLIT OTKJIFOUYEH: o
// He 3anyckailTe, ecnu TONMbKO He pacnonaraete
// w3nuwkamm CBOBOJHOrO BPEMEHW.
public void _testWithReallyBigFile() W
{ it
writelinesToFi1e(10000000);
response.setBody(testFile);
response.readyToSend(this);
String responseString = output.toString();
assertSubString("Content-Length: 1000000000", responseString);
assertTrue(bytesSent > 1000000000) :

}

Komeuno, B Hallle BpeMsi TeCTOBbIH ClieHapUil C1ef0Bal0 Obl OTKIIOUUTH IIPU TOMOIIIN
aTpubyTa @Ignore ¢ COOTBETCTBYIONIEH HOSCHUTEIBHOI CTPOKOIL: @Ignore (" CUWKOM
nonro BuinonHsetcs"). Ho no nosisinenust JUnit 4 3anuck ¢ HauaJbHbIM CUMBOJIOM TIO/I-
YepKUBaHUS TTepejl UMEeHeM MeTofla CIMTaIach cTaHAapTHON. KomMmenTapuit, mpu Beeit
€r0 HECEPHEZHOCTH, XOPOLIO JOHOCUT CBOE COOOILEHNE 10 YUNTATEIS.

A BOT IpyTOH, 60JIee BBIPA3UTEIbHBIN PUMED:
public static SimpleDateFormat makeStandardHttpDateFormat()

// Knacc SimpleDateFormat He sBnseTcs MOTOKOBO-6e30MacHbIM,
// no3aToMy IK3EeMMnApbl NOMKHbI CO3JaBaTbCS 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;

}

Bo3M0sKHO, BBI BO3pasnTe, UTO ¥ 3ajlaui €CTh 1 GoJiee yaauHbie perneust. [Tokamnyii,
s1 corsantych ¢ BaMu. OIHaKO KOMMEHTApHil B TOM BUIe, B KOTOPOM OH 3/IECh IIPHUBE-
JIEH, BBITJISIAUT aOCOMIOTHO pasyMHo. ITo KpaiiHell Mepe OH [OMeIaeT U3JIUIITHE PeTH-
BOMY ITPOrPAMMHUCTY HUCIIOJIb30BATh CTATUYECKII MHUIIMATIU3ATOP 110 COOOPaKEeHUSIM
acdexTuBHOCTH.

KomMmeHTapum TODO

MHora GbIBaeT TOJE3HO OCTABUTD 3aMETKU «Ha Gy/ytiee» B (hopMe KOMMEHTApPHER
//TOD0. B caremytomem npumepe kommenTtapuii TODO o6bsicHsier, mouemy (hyHKIUsS
HMMEET BBIPOKACHHYIO PEATH3AIIAI0 U UTO OHA JIOJIKHA IeJIaTh B OYIYIIEM.

// TODO - Ha naHHblii MOMEHT 3Ta (QYHKUMS HE MCNOnb3yeTcs.

// CuTyauus W3MEHWTCS Npu nepexofe K OTNafo4YHOW MOpenu.
protected VersionInfo makeVersion() throws Exception

{

return null;

}

KommenTtapum TODO namomMuHaoT 0 TOM, 9YTO, IO MHEHUIO TIPOTPAMMHUCTA, CAETATh
HeOOXOIMMO, HO 110 KaKO¥i-To NpUYKHe HeJIb3s CAeIaTh IpsiMo ceityac. Hampumep,
KOMMEHTAPHi MOKET HATOMHUTD O HEOOXOMMOCTH yAQJICHUS yCTapeBIneil (hyHKIN
WJIN IIPEJIOKUTD KOMY-TO APYTOMY [IOY4acTBOBATh B PELIEHIH IPOOJIEMbI — CKasKeM,
npuayMaTh Oojiee yauHoe UMs MM BHECTU U3MEHEHMUs], 3aBUCSIINE OT 3allJIaHUPO-
BaHHOTrO coObITUA. Bripoyem, uem Ob1 1 Ob11 koMmmenTapuii TODO, 510 He 0BOJ
OCTAaBJISITD IIJIOXOU KOJI B CUCTEME.

B namm anu B 0000 Xopoiueii pabodeil cpese umeercs (PyHKIMS IOUCKA BCEX KOM-
MentapueB TODO, tak 4yTo moTepsT TAaKMX KOMMEHTapueB MajioBeposiTHa. U1 Bce ke
KOJl He TOJIKEH 3arPpOMOXKAAThes JUIHUMU KomMeHTapusamu TODO. PeryssapHo
MIpoCMATPUBAITE UX W yIAJSIATE T€, KOTOPBIE MOTEPSIA aKTYyaJIbHOCTb.

YcuneHuve

KomMeHTapuii MOJKET MouepKUBATh BAKHOCTh 0OCTOSTEILCTBA, KOTOPOE Ha TIEPBBII
B3TJISIT K&KETCS HeCYTIeCTBEHHBIM.

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

// BbizoB trim() odyeHb BaweH. OH ynanseTt HavanbHble npobensi,
// 4TOBbI CTPOKA YCMEWHO MHTEepNpeTUpoBanach Kak CMUCOK.
new ListItemWidget(this, TlistItemContent, this.level + 1);
return buildList(text.substring(match.end()));
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KommeHTapum Javadoc B o6wenocrynHbix API

C X0poIIo I0KYMEHTUPOBaHHBIM 0011e10CTYITHBIM API IpUSATHO 1 Jierko paboTaTh.
Hoxymentanusa Javadoc 1 crangapTHOl 6uOinoTexu Java yOeauTeNbHO J0Ka3bl-
BaeT 310 yTBepsKAcHue. Bes Hee mucarh Java-mporpaMmbl ObLIO OB B JIyUIIeM crydae
HETIPOCTO.

Ecsm Bo1 pazpabatsisaere API 1151 0011€r0 110/1b30BaH s, HECOMHEHHO, /IS HETO CJIe-
JlyeT Hammcarthb xopotire KommeHTapun Javadoc. OnHako He 3a0biBaiiTe 06 OCTATBHBIX
coserax 91oi riaBbl. Kommenrapuu Javadoc MOTYT OBITh TAKMMU K€ M HELOCTOBEP-
HBIMU U JIZKUBBIMU, KaK 1 JIIOObIE JIPYrie KOMMEHTaPUH.

NMnoxune KOMMeHTapuu

BoJIbIIMHCTBO KOMMEHTAPHEB OTHOCUTCSI UMEHHO K 9TOl Kateropun. OObIYHO TaKue
KOMMEHTAPUH TTPEACTABISIOT OO0 «TTOATOPKU» 7SI HEKAYECTBEHHOTO KOJIa WJN
OTIPaB/IaHMsT COMHUTEIbHBIX PellleHni, a UX TeKCT HAllOMUHAET PacCy>K/IeHNs BCIYX
€aMOTO IIPOTPAMMMUCTA.

bopMoTaHue

He crour jienuThb KOMMEHTapUU «Ha CKOPYIO PYKY» TOJILKO IIOTOMY, 4TO BaM KaKeT-
CsI, 4TO ATO YMECTHO UK ATOTO TpebyeT mpottecc. Ecin yik BbI pelaere HAMHCATh KOM-
MEHTapuii, He JKajeliTe BpeMeHU 1 HATTUIIIUTE JIyUIIUH 13 BCceX BO3MOKHBIX KOMMEH-
Tapues.

Hanpumep, caexyiomunii pparment st ooHapysxkua B FitNesse. B camom aeie, koMm-
MeHTapuil 3/1ech Obl IpUroauics. Ho aBTop TO Ji TOPOIUJICS, TO JIX HE TPUIAI
0co60r0 3HAYEHHUS TOMY, UTO OH muinetT. Ero GopMoTaHie OCTaBJIsIeT YuTaTest B He-
JOYMEHUU:

public void ToadProperties()

{
try

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

FileInputStream propertiesStream = new FilelnputStream(propertiesPath);
ToadedProperties.load(propertiesStream);

}
catch(IOException e)

{

// Ecnu HeT Qaitna CBOWCTB, 3arpymalTCA HAaCTPONKW MO YMOMYaHui

}
}

Yro o3HayaeT KoMMeHTapuil B 6s1oke catch? OueBHIHO, OH YTO-TO O3HAYAJ [/t aBTOPA,
HO JIJII YATATEJIs 9TOT CMBICI He TOXOAnT. Bumnmo, ecaim Mbl iosrydaem 10Exception,
3TO O3HAYAEeT, YTO (hailJl CBONUCTB OTCYTCTBYET; B 9TOM CJIydae JIOJKHBI 3arPyKaThCS
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BCe HACTPOMKM 110 ymMosdaHuio. Ho KTo 3arpyskaet atv HacTpOiku? bwuin i oHn
3arpysKeHbl Tiepesl BhI3oBOM 10adProperties.load? WMam Bb13oB loadProperties.load
[ePeXBaThIBAET UCKIIIOUEHIIe, 3arPYIKAET HACTPOIKU 110 YMOJIYAHWIO, & 3aTeM Iepe/ia-
eT UCKJIIoYEHKEe HaM, 4TOObI Mbl MOTJIM €ro IpourHopuposarh? Mau ToadProperties.
1oad 3arpyskaeT HACTPOUKH TI0 YMOJIYAHUIO /[0 TOTO, KAK BbI MOTIBITAIUCH 3aTPY3UTh
(aiin? ABTOp TBITAJICS YCIOKOUTH ¢ebst OTHOCUTENTBHO TOTO (DaKTa, YTO OH OCTABULII
610K catch mycteiM? Mim — 1 910 camast yraoniast BOSMOKHOCTD — aBTOP XOTEJ
HATTOMHUTD cebe, UTO Mo3/IHee HYKHO BEPHYTHCS U HATTHCATD KOJ[ 3aTPY3KHI HACTPOEK
110 YMOJTYaHUTO?

Yro6bl pazobpaThest B POUCXO/AIIEM, HAM OCTACTCS TOJBKO U3YUUTh KO/ APYTUX
vacreil cucteMbl. JIIOOOH KOMMEHTAPHil, CMBICJT KOTOPOTO IIPUXOIUTCS UCKATh B JIPY-
TUX MOJYJISIX, HE HECET MOJIe3HOH nHMOPMAIINK U He CTOUT GUTOB, 3aTPAueHHBIX Ha
€ro HalMcaHwue.

N36bITOUYHbIE KOMMEHTapuMn

B suctunre 4.1 npusesena npocrast GyHKIMS ¢ COBEPIIEHHO JIUIIHUM 3aT0JI0BOYHBIM
KOMMeHTapueM. BeposiTHO, uTeHre KOMMEHTAPHsT 3aiiMeT GOJIbIIe BDEMEHH, YeM UTe-
HII€ CaMOro KOJia.

Jinctuur 4.1. waitForClose

// BcnoMoraTtenbHblii METOA; BO3BpaWaeT ynpasneHue, Korpa 3Hayenue this.closed mcTuHHO.
// WHWMUMMpYeT WCKSloYeHWe npu JOCTUMEHWN TaliM-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 riesin octuraet atot kommeHrTtapuii? KoHeuHo, o Hecet He 0oJibIie nH(OopMa-
MU, 9eM TTPOTPaMMHBIH Kofi. OH He 06BICHIET KOJI, He PE0CTABIsIeT 0600CHOBAHUI
U He PacKpbiBaeT Hamepenuii. OH YUTAETCsI He MPOIIle, YeM caM KofI. bosiee Toro, koMm-
MEHTapI/If/’I yCrynaeT KoAy B TOYHOCTH 1 HaBA3bIBAET YUTATEJ/IIO OTY HETOYHOCTD B3aM€H
UCTUHHOTO MoHuMaHust. OH HAIOMUHAET JKYJIMKOBATOTO TOPTOBIA MMOJIEPsKAHHBIMU
MAIUHAMH, YBEPSIOIIETO, YTO BAM HE3AUeM 3arJISIIBIBATH MO/ KAIIOT.

A Terepb pacCMOTPHM JIETHOH OGECITIOJIE3HBIX, M30BITOUHBIX KOMMeHTapueB Javadoc us
JINCTUHTA 4.2, T03aMCTBOBAaHHBIX 13 Tomcat. DT KOMMEHTAPUHU TOJIBKO 3arPOMOSK-
JIAIOT KO/ ¥ CKPBIBAIOT €T0 CMbICJI. HUKaKoil mMoIb3bl /7151 JOKYMEHTUPOBAHUS OT HUX
HeT. UTo elrie XysKe, s IPUBEJT TOJbKO HECKOJIBKO HAUAThHBIX KOMMEHTAPUEB — B ATOM
MOJLyJie UX HAMHOTO OOJIBIIIE,
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JNInctuHr 4.2. ContainerBase.java (Tomcat)

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

/~k~k
* 3afjepkKa npoueccopa ANna 3TOr0 KOMMNOHEHTa.
*/
protected int backgroundProcessorDelay = -1;

/**
* [lognepxka COObITUA KM3HEHHOTO UMKNA N9 3TOr0 KOMMNOHEHTA.
*/
protected LifecycleSupport Tifecycle =
new LifecycleSupport(this);

/**

* CnywaTeny KOHTEWHepHbIX COObITUIA N8 3TOr0 KOHTElHepa.
*/

protected ArrayList Tisteners = new ArraylList();

/**

* Peanuaaums 3arpysynka, CBA3aHHAA C KOHTENHEPOM.
*/

protected Loader Toader = null;

/**

* Peanu3alns KypHanbHOro KOMMOHEHTa, CBA3aHHAA C KOHTEiHepom.
*/

protected Log Togger = null;

/~k~k

* IMA KypHANBbHOTO KOMMOHEHTA.
*/

protected String logName = null;

/**

* Peannsaunma MeHelwepa, CBA3AHHAA C KOHTEHEpOM.
*/

protected Manager manager = null;

/**

* Knactep, CBA3aHHbI C KOHTENHEPOM.
*/

protected Cluster cluster = null;

/**

* Ynoboyntaemoe uMMA KOHTelHepa.
*/

protected String name = null;
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/**

* POANTENbCKUIT KOHTEHEP, MO OTHOWEHMIO K KOTOPOMY
* [IAHHbIA KOHTEHED ABNAETCA NOYEPHMM.

*/

protected Container parent = null;

/~k~k

* 3arpys34nKk poanNTEeNbCKOro Kfacca, 3afaBaeMblii Npu Ha3HAY4eHUM 3arpysynka.
*/

protected ClassLoader parentClassLoader = null;

/**

* 06veKkT Pipeline, cBA3aHHbIA C JaHHbLIM KOHTEAHEPOM .

*/

protected Pipeline pipeline = new StandardPipeline(this);

/**

* (00beKT Realm, CBA3aHHbII C KOHTENHHEPOM.
*/

protected Realm realm = null;

/~k~k

* 00beKT pecypcos DirContext, CBSI3aHHbIi C KOHTENHHEPOM
*/

protected DirContext resources = null;

HepocroBepHble KOMMEHTapum

Wuoraa ¢ caMbIMu JIyIIIAMUA HAMEPEHUSIMU TTPOTPAMMUCT JIeJIaeT B KOMMEHTAPUSIX
3asiBJIEHUS, HETOYHbIE U HE COOTBETCTBYIOIINE ucTule. Ellle pa3 B3rjsiHuTe Ha CO-
BEPIIEHHO JIMIITHUHN, HO IIPU 3TOM CJIErKa BBOASAIINIA B 3201y KIeHIE KOMMEHTAaPHA
n3 aucTunra 4.1.

A BBI HAIIUIH, B Y€M 3TOT KOMMeHTapuii oOMaHbIBaeT untaresisi? MeTo He BO3Bpalaer
yTmpasJienne, kozda 3uauenne this.closed cranoBures metuHHbiM. OH BO3BpaIaer
yIIpaBJieHue, ecid 3HadyeHue this.closed HCTUHHO; B IPOTUBHOM CJly4yae MeTO/| OKH1-
JlaeT UCTeYeHsT TalilM-ayTa, a 3aTeM MHUIINIPYET UCKI0YeHNe, ecii 3HaueHne this.
closed Tak 1 He CTAJI0 UCTUHHbBIM.

Jra KpolevHad jge3nHbopMaIig B KOMMEHTapUU, KOTOPBIN YUTAeTCA XysKe, UeM caM
KO/, MOKET 3aCTaBUTh JPYTOTO TTPOrPAMMUCTA BBI3BATH (DYHKITUIO B ITPE/IITOTIOXKEHNH,
YTO OHa BEPHET yIIpaBJieHne cPa3y ke, Kak TOJbKO 3HaueHue this.closed ctaner uc-
TUHHBIM. TTociie 3ToTo GeHBIN TPOrPaMMIECT OY/IET 0JITO OTJIaKIBAThH TIPOTPAMMY;,
IIBITAsICh TIOHATD, IOYEMY €TI0 KOJI BBIIIOJIHSAETCS TaK MEJJIEHHO.
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Ob6si3aTesibHble KOMMEHTapum

[TpaBuia, roBopsIHe, 9YTO Kakaas GYHKIN TOJKHA IMETh KoMMeHTapuil Javadoc
WJIM 9TO KayK/iash epeMeHHast J0JKHA ObITh OMeUeHa KOMMEHTapueM, — 0ObIYHas
TJIyTIOCTh. Takne KOMMEHTapHUH TOJBKO 3aTPOMOK/IAIOT KO/, PACIIPOCTPAHSIOT HEJO-
CTOBEPHYT0 MH(MOPMAIUIO U BBI3BIBAIOT OOIIYIO MYy TAHUILY U JI€30PUCHTAIIHIO.

Hanpumep, tpeboBanue o0sg3aTeIbHOr0 KoMMmenTapus Javadoc 1ist Kask ol (hyHKIK
TIPUBOJIUT K TTOSTBJIEHUIO MOHCTPOB Bpojie MMCTHHTA 4.3. BeccMbicieHHbIe KOMMEHTa-
pUU He IIPUHOCAT HUKAKOH 10J1b3bl. OHM TOJIBKO 3aILyTHIBAIOT KO/, TIOBBINIAS PUCK
obMaHa 1 HeJlopa3yMeHU.

Juctunr 4.3.
/**
*
* @param title HasBaHune aucka
* @param author AsTOp aucKa
* @param tracks Konn4ecTBO [JOPOKEK Ha AUCKe
* @param durationInMinutes MpogONKMTENbHOCTL BOCNPOU3BENEHNA B MUHYTAX
*/
public 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);

XXypHanbHble KOMMEHTapum

HexoTopbie IporpaMMUCTbI JOOABJISIOT KOMMEHTAPHil B HAYAJI0 MOLYJISI TIPH KasKA0M
ero pegakTpoBanuu. Takie KOMMEHTapuyU HaKAILIMBAIOTCSI, 0Opasys CBOETo poza
JKypHAJ BCeX BHOCUMBIX M3MeHeHU . S Bujier Moy i, B KOTOPBIX 9TH sKypHATbHBIE
3alUCU PACTATUBAINCH HA IECATKU CTPAHUIL.

* N3meHenna (HauuHas c 11 oktabps 2001)

*11.10.2001 : PeopraHu3auua Kjacca u ero nepeMeueHne B HOBbIA NakeT
* com. jrefinery.date (DG):

*05.11.2001 : [JlobaBnenne metopa getDescription(), ycCTpaHeHue Knacca
* NotableDate (DG);

*12.11.2001 : C ycTpanennem knacca NotableDate IBD TpeGyet BKMo4eHMs
*

*

*

*

*

metofa setDescription() (DG); wcnpasnexue ownboK
B metopax getPreviousDayOflWeek(), getFollowingDayOfheek ()
n getNearestDayOfWeek () (DG);

05.12.2001 : Wcnpasnexne ownbKku B Knacce SpreadsheetDate (DG);
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*29.05.2002 : [lepemMeweHne KOHCTAHT MecaleB B OT[AENbHbI UHTepheic

* (MonthConstants) (DG);

* 27.08.2002 : Wcnpasnenne ownbku B meTome addMonths() ¢ nopaum N???Tevka Petr
(DG);

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

*13.03.2003 : Peanusauna Serializable (DG);

29.05.2003 : Wcnpasnexne ownbku B MeTope addMonths (DG);

04.09.2003 : Peanusauus Comparable. 06Hosnenne isInRange javadocs (DG);
05.01.2005 : WcnpasneHue ownbkn 8 Metone addYears() (1096282) (DG);

* X o

Korma-to coszanue u conpoBoskeHNe KypHAIbHBIX 3alliCell B Hadase KaskKJoro Mo-
yJist OBIJIO OTIPABAAHO. Y HAC eflle He OBIITO CHCTEM YIIPABJIEHUS HCXOIHBIM KOIOM,
KOTOpBIE JleJIalld 9TO 3a HAc. B Halm AHM VIMHHDIE XKy PHAJIBI TOJILKO 3aTPOMOSK/IAIOT
U yCJOXKHSIOT KoJI. VIX cie/lyeT oJIHOCTBIO YAQIUTh U3 BalIUX IIPOrPAMM.

LymMm

Taxke B mporpaMMax HEPeIKO BCTPEUATCI KOMMEHTapUH, He co/iepsKaliie HU4Iero,
KpoMme «irryMay. OHY JIUIIb YTBEPKAAIOT OUE€BU/THOE, HE TIPEIOCTABIISIS HUKAKON HOBOM
uHpOpMaIUN.
/**

* KOHCTPYKTOP N0 YMONYaHMIO.

*/
protected AnnualDateRule() {
[la meyzxenu? A kak HacyeT 9TOTO:
/** [leHb mecaua. */

private int dayOfMonth:

W naxoneit, anodeos u30bITOYHOCTH:
/**

* BosBpawaeTt f[eHb Mecqua.
*

* @return pgeHb Mecsua.

*/

public int getDayOfMonth() {
return dayOfMonth;

}

It KOMMEHTap HaCTOJIbKO 66CHO]I€3HBI, YTO MbI YYUMCS HE 06pau1aTb Ha HUX BHH-
Manwus. B Iporiecce 4TeHnA Ko/Jia Halll B3TJIAL ITPOCTO CKOJIbSUT MUMO HUX. Pano nan
ITO3HO KO/l BOKPYT TaKUX KOMMEHTAapUeB U3SMEHAETCS, 1 OHU HAYNHAIOT JIraTb.

[TepBbiii KOMMeHTapHii B TUCTHHTE 4.4 KaskeTcsa yMecTHbIM. OH 00bsICHSIET, IOYeMY
6J10K catch urnopupyercs. Ho BTopoil KoMMeHTapuii He HeceT 10J1e3HOM MH(MOPMAIHH.
Bunmo, mporpaMMHUCT HACTOJTBKO BBITIET U3 ceOsT IPU HATTMCAHUY 9TUX OJIOKOB try/
catch B 9T0#t (DYHKITMU, 4TO My MOHAZTOOUIOCH «BBITYCTUTD Map».
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JinctuHr 4.4. startSending
private void startSending()

{
try

{
doSending();

}

catch(SocketException e)

{

// HopmaneHo. KT0-TO nmpepBsan 3amnpoc.

}

catch(Exception e)

{
try

{

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

catch(Exception el)

{

// Hy xBatut yme!

}
}
}

BmecTto TOTo 4TOOBI TaBaTh BBIXO/ YYBCTBAM B OECIIOJIE3HOM KOMMEHTAPHH, MIPO-
TPAMMUCTY CJIEIOBAJIO TIOHATD, YTO Pa3/ipakeHne MOKHO ObIJIO CHATH YIYYIIeHUEM
CTPYKTYPbI Ko/ia. EMY cTOMJIO HAITPaBUTH CBOIO 9HEPTUIO HA BBIZEJIEHUE TTOCTETHETO
610Ka try/catch B oTenpHyto GyHKINNIO, Kak MOKA3aHO B TUCTHHTE 4.5.

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

{
try

{
doSending();

}

catch(SocketException e)

{

// HopmanbHo. KTO-TO npepsan 3anpoc.

}

catch(Exception e)

{

addExceptionAndCloseResponse(e) ;

}
}

private void addExceptionAndCloseResponse(Exception e)

{
try
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{

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

}

catch(Exception el)

{
}
}

VcKyleHne cosath 0YePeIHOi «IIyMOBOil KOMMEHTapUil» CJIeyeT 3aMeHUTh pe-
HMIMMOCTBIO OUUCTUTH KOJ. BbI caMu yBUaKTE, UTO TO ceaer Bairy pabory GoJee
MPUATHOU U 9(PDEKTUBHOM.

OnacHbIN WyM

Kommenrapuu Javadoc Toske ObIBAIOT «IIyMOBBIMIT». KaKyto MO/Ib3y MPUHOCST CIIELy-
IOII1Ie KOMMeHTapyuu (13 XOPOIIO U3BECTHON OGUOIMOTEKH, PACIIPOCTPAHSIEMOIL ¢ OT-
KPBITBIM KOoM)? OTBeT: HUKaKOU. DTO U30BITOUHBIE TIIyMOBbIE KOMMEHTAPHH, BbI-
3BaHHbIE HEYMECTHBIM JKeJIaHUEM KaK-TO JIOKYMEHTUPOBATh CBOU JEHCTBNUS.

[** Uus. */

private String name;

/** Bepcus. */

private String version;

/** HazsaHue nuueHsun. */

private String TicenceName;

/** Bepcus. */

private String info;

[TpouwnTaiiTe 9TH KOMMEHTAPUK MOBHUMATEIbHEE. 3aMETHIIN OMUOKY KOTUPOBAHUS/
BcTtaBku? Eciii aBTOPBI He cJIesAT 32 HUMU B MOMEHT Hanucanus (MJiv BCTaBKH ), TO
KaK MOKHO OXKHU/IATh, YTO 3TU KOMMEHTAPUU IIPUHECYT T10JIb3y YUTATEIO?

He ncnonb3yiite KOMMEHTapum TaM, rae MOXHO
MCNob30BaTb (PYHKLMIO MU NEPEMEHHYIO

Bosbmem ciieptytonuii hparMeHT Kojia:

// 3aBUCUT M MOAYNb M3 rNoGasbHOrO CAUCKa <mod> OT MOACUCTEMS,

// 4aCTbl) KOTOPOW ABNAETCA Haw Kop?

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

Ero MoxH0 6b110 ObI TIepedpasupoBath 6e3 KOMMEHTApUs B CJAEAYIOIEM BUJIE:
ArrayList moduleDependees = smodule.getDependSubsystems();

String ourSubSystem = subSysMod.getSubSystem() :

if (moduleDependees.contains(ourSubSystem))

Bo3aMo:xHO (XOTS 1 MalOBEPOSITHO ), aBTOP MCXOAHOTO KOJIa CHavas a HaIMcal KOM-
MEHTapHUH, a 3aTeM — COOTBETCTBYIONHIT eMy Koz Ho 1ocsie 9Toro aBTop A0JKEH ObLT
nepepaboTaTh CBOM KOJI, KaK 9TO cJieJIal 51, 4TOObI KOMMEHTapHii MOKHO ObLIO YIAIITh.
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94 Fnasa 4. KoMMeHTapun

Mo3nLUMOHHbIE MapKepbl

Hexkoropsie porpaMMUCTBI JIFOOIT OTMEYATh OTIPe/IeJeHHbIE TIO3UIUI B MCXOIHBIX
(aitax. Harpumep, HeaBHO st 00HAPY/KUJI B OJHOM U3 IIPOCMATPUBAEMBbIX IIPOIPaAMM
CJIEZIYIOLLYIO CTPOKY:

[/ Dedcteus /111 1117177711TTTTETTTTTTTTTTTTTTT

B oraenbHbIX ciaydyasx oobeanHenrne HYHKIMIT O TAKUMHU 3aTOJIOBKAMU MMEET
cvpicst. Ho B 061mieM cirydae OHU COCTABIAIOT GAJIACT, OT KOTOPOTO CIeAyeT n3ba-
BHUTbHCSI — OCOOEHHO OT Ha30MJIMBOM CePUM KOCBIX Y€PT B KOHIIE.

Bsruanure Ha €10 110J TaKUMM yTJIOM: 3aT0JI0BKU IIPUBJIEKAIOT BHUMaHKUe TOJIbKO
B TOM CJIy4ae, eCJIM OHU BCTPeyaloTcs He CAUIIKOM YacTo. Vcnoub3yiiTe uX ymMepeHHo
U TOJIBKO TOT/Ia, KOT/Ia OHU ITPUHOCAT ONyTUMYIO 110J1b3Y. [Ipu caniiikom yactom yro-
TpebJIeHUH 3aT0JIOBKOB YHTATEIb BOCIPUHUMAET UX KakK (DOHOBBIN IIyM 1 TIEPeCTaeT
obpariarh Ha HUX BHUMAHME.

KoMmmMmeHTapum 3a 3akpbiBarowen ¢purypHou ckobkom

MHuorza mporpaMMHUCTBI Pa3MeNIAoT CIIeIUaTbHble KOMMEHTAPUU 32 3aKPBIBAIOIIN-
MU (GUTYPHBIMU CKOOKaMU, Kak B JiucTuHre 4.6. [IpuMeHeHne TaKuX KOMMEHTapHeB
OTIPAB/AHO B AVIMHHBIX (DYHKINSIX C MHOTOYPOBHEBOH BIOKEHHOCTBIO, HO OHU TOJIBKO
3arpOMO’KIAIOT KOMIIAKTHBIE CIIEIUATU3UPOBAHHbIE (DYHKIINU, KOTOPHIM MbI OT/AET
mpeanouTerne. Vtak, ecan y Bac BO3HUKACT KeJlaHNe TIPOKOMMEHTHPOBATh 3aKPHI-
Barolue GurypHsie CKOOKH, JTydlile TOCTapaiTeCh YKOPOTUTH CBOU (DYHKITHIL.

JinctuHr 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 += Tline.length():
String words[] = Tine.split("\\W");
wordCount += words.Tength:

} //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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CcbiJZIKM Ha aBTOpPOB

/* [lobaBneHo Puxom */

CucremMbl KOHTPOJIS UCXO/THOTO KOJIA OTJIMYHO 3aAlIOMUHAIOT, KTO U KOT/Ia BHEC TO WUJTH
nHoe ucnpasienre. HeT HeoOXOMMMOCTH 3aTPSI3HATH KO MOTOOHBIMI CCHLITKAMH.
MozkeT 1oKasaTbCs, YTO TaKue KOMMEHTAPUH TIOMOTAOT PYTUM OINPEIETUTh, C KeM
caenyet 006CyRIaTh TanHbii hparMent koga. OnHAKO B IEHCTBUTENLHOCTH 9TH KOM-
MEHTapUU OCTAIOTCA B KOJIE Ha JIOJITHE TO/Ibl U CO BDEMEHEM CTAHOBATCS BCe MeHee
TOYHBIMU U aKTYaJbHBIMU.

U cHOBa Ty UM UCTOYHUKOM MOZ00HOM MHMDOPMAITUH SIBJISICTCS CHCTEMa KOHTPOJISI
MCXOTHOTO KOJIa.

3aKOMMEHTUPOBaHHbIN KOA

B nporpaMMupoBaHiK PeAKO BCTPEYAIOTCS IPUBLIYKN O0Jiee OTBPATUTE/IbHbIE, YEM
3aKPbITHE KOMMEHTAPUSIMI HEUCIIOIb3yeMoTo koja. Hukorna ve nemaiite aToro!
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 mporpaMMHUCTOB, BUASIINX 3aKOMMEHTUPOBAHHBIN KOJI, HE XBaTacT Xpa-
6poctu yuaiauth ero. OHU HOJIATaioT, YTO KO/ OCTABJIEH He 3P U CIIMIIKOM BaxKeH JJIsk
yaaneHus. B utore 3akOMMEHTUPOBAHHBIN KO/ CKAIIJTUBACTCS, CJIOBHO OCA/IOK HA JTHE
Gy TBIJIKH IIJIOXOT0 BUHA.

Cuenyromuii Koz B3sT U3 o01mux MoyJieil 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;

[Touemy aTH 1Be cTpoKHM Kojia 3akoMMeHTUPOoBaHbl? OHu BaskHbl? VX ocTaBUIM Kak
HAMOMUHaHNE 0 OYAyIINX U3MeHEeHUsAX? VI 9T0 «XJ1aM», KOTOPbIN KTO-TO 3aKOMMEH-
TUPOBAJI CTO JIET Ha3ajl ¥ He YAOCYKIICA yOpaTh 13 IPOrPaMMbI?

B 60-€ rojipl 3akOMMEHTHPOBAHHBII KO/ MOT OBITh JIefiCTBUTEIbHO T10JIe3eH. Ho ¢ Tex
MOp y HAC JIABHO TTOSIBUJINCH XOPOIIIHE CUCTEMbBI KOHTPOJIST UCXOTHOTO KOJA. TH CUCTe-
MBI 3a[IOMUHAIOT U3MEHEHUs B KoJie 3a Hac. Ham yske He Hy>KHO 3aKPbIBATh UX KOMMEH-
tapusimu. [IpocTo ynanmure HeHyskHbi Ko, OH HUKY/Ia He rcue3HeT. YecTHOe CII0BO.
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96 Fnasa 4. KoMMeHTapun

KomMmeHnTapun HTML

Kak Bugno n3 caenytomiero pparmernta, HTML B koMMeHTapusax K MCXOJAHOMY
KOJIY BBITJIAIUT OTBparuTeabHo. OH 3aTpyAHAET YTeHue KOMMEHTApHeB NMEHHO TaM,
T7le OHM JIOJIKHBI JIETKO YnuTaThess — B peaktope/IDE. Ecam koMmMeHTapum 107KHBI
M3BJIEKAThCS BHEIITHUM HHCTpyMeHTOM (Harnpumep, Javadoc) i otobpaxkenust B BeO-
CTpaHNIle, TO 32 YKpalleHne KoMMeHTapueB cooTBeTcTByIomnM KojgoM HTML nossken
OTBEYATh HTOT MHCTPYMEHT, a HE IIPOTPaMMUCT.
/**

* 3apaya ANng 3amnycka TecTosB.

* 3apava 3anyckaet TecTbl fitnesse u nyOauKyeT pesynbTathl.

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

0R

* &1t ;taskdef classpathref=&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;

*

*

* % ok X X

classpathref=&quot;classpath&quot; /&gt;
</pre>
*/

HenokanbHas nHgpopmauums

Eciiu BBl JOJKHBIL HATIKCATH KOMMEHTAPUI, TIPOCIIEINTE 3a TeM, YTOObI OH OIIMChIBAJI
HaxoaAmuics nobiusoctyt Koi. He ussaraiite nHGOPMALNIO CHCTEMHOTO YPOBHS
B KOHTEKCTE JIOKAJIbHOTO KOMMeHTapus. [IpuMepom ciyKUT npuBeieHHbII HUKe
kommMmeHTapuil Javadoc. He cunras Toro dakra, 4To KOMMEHTApUii yiKacarolle ns-
OBITOYEH, B HETO TAK/KE BK/II0YeHA MH(OPMALUS O IIOPTE [0 YMOJIYAHHIO, IIPUTOM YTO
(YHKIIHST HHKOUM 00pa3oM He MOKET YIIPABJISATH 9TUM 3HaueHneM. 11 KoHeuHO, HUITO
HE TapaHTUPYET, YTO KOMMEHTapuil OyaeT u3MeHeH TPU N3MEHEHUH KO/, B KOTOPOM
3TO 3HAUEHUE OTIPE/IETISIETCS.

/**

* [lopT, Ha KoTopom OyneT pabotate fitnesse. o ymonyanuo <b>8082</b>.
*

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

{

this.fitnessePort = fitnessePort;

}
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Mnoxue KOMMeHTapun 97

C/MLIKOM MHOro uHcgopMaummn

He BriovaiiTe B KOMMEHTApUU MHTEPECHBIE UCTOPUYECKUE AUCKYCCUU WJIM OTTH-
caHus 1oApoOHOCTEl, He oTHOCAIUecd K aeny. Craeaylomuil KoMMeHTapuil ObLI
U3BJICUEH U3 MOJIYJIsI, KOTOPBIN JOJKEH ObLI TPOBEPSITh, YTO (DYHKIIUS KOAUPYET
U Jgexoaupyer HanHble B hopMaTe base64. Ynrarenio Koga COBEPIIEHHO He HyKHA
3ayMHast nH(GOPMaIIKs, COIEP/KAIIASICS B 9TOM KOMMEHTAPUU, — BIIOJIHE JIOCTATOYHO
nomepa RFC.

/*

RFC 2045 - Multipurpose Internet Mail Extensions (MIME)

YacTe 1: GopmaT Ten coobueHni

pasgen 6.8. KopnpoBaHue [aHHbX Base6d

B npouecce KoanpoBaHna 24-paspsaHble TPynmbl BXOAHbIX OWTOB NpPeACTaBnAnTCA

B BMOE BbIXONHbIX CTPOK M3 4 3aKOAMPOBAHHbIX CUMBOJOB. Chnesa Hanpaso 24-pas3panHas
BXOQHAA rpynna o0pasyeTrca NOCPEACTBOM KOHKATeHauuu 38-pas3pafHbiX BXOMHbIX TPYN.
flanee a1 24 OuTa WHTEPNPETUPYITCH KAK 4 KOHKATEHWUPOBAHHbLIX 6-Pa3PAAHbIX TPYMMbl,
Kaknas 13 KOTOpbIX npeobpasyeTcd B OAHY uudpy andasuta base64. [lpu KoaMpoBaHuu
NnoToKa OUTOB B KOAMPOBKEe base64d npepnonaraetcsd, YTO OMTOBbIA NMOTOK YNOPAAO4MBAETCH
OT CTapuwero 3Hayauero OuTa. MHaye roBops, nepebiM OUTOM NOTOKA OyaeT CTapumin out
nepsoro 8-6MToBOro 06anTa, a BOCHMbIM - MiafwwiA OUT nepsoro 8-6utoro Ganta u T. A.

*/

HeouyeBnaHble KOMMEHTA pumn

CBsI3b MEK/y KOMMEHTAPHEM U KOJIOM, KOTOPBII OH OTUCBIBAET, I0JUKHA OBITH OUe-
BuzHo. Ecymi yk BbI Gepere Ha cebst XJIOTOThI, CBSI3aHHbIE ¢ HAllMCAHWEM KOMMEHTa-
pus, TO IO KpaiiHell Mepe YnTaTesb J0JKEH ITOCMOTPETh Ha KOMMEHTApUl U Ha KOJI
U TIOHSTb, O YeM TOBOPUTCS B KOMMEHTapuu. /[y mpuMepa Bo3bMeM CJIEYIONUi
KOMMeHTapuii u3 o01mx Mozyieit Apache:
/~k
* HauyaTb C Maccuea, pasmep KOTOPOrO [OCTATOYEH [N18 XPAHEHN:
* Bcex nukcenos (nmoc GaiTel gunbTpa), nawc ewe 200 6anT
* QN4 JaHHLIX 33rO00BKa
*/
this.pngBytes = new byte[ ((this.width + 1) * this.height * 3) + 2007;
Yro takoe «6aiiTbl puibrpar? OHM Kak-TO cBst3anbl ¢ +1? Vi ¢ *3? U ¢ tem u ¢ apy-
rum? OJUH TUKCEN cOOTBETCTBYET ogHOMY Oaiity? U ouemy 200? Iesnb komMeHTa-
puist — OOBSICHUTD KOJI, KOTOPBIH He 0ObsicHsieT caM cebst. [110X0, Koria caM KOMMEH-
Tapuil HYXK/aeTCsA B OObSCHEHMSIX.

3arosioBku (hyHKLHNH

Kopotkue hyHKINN He Hy/KAAIOTCS B IOATHX OMUCAHUSAX. XOPOIITO BRIOPAHHOE MM
KOMITaKTHO# (DYHKIIMHU, KOTOPas BBIIOJHSAET OJIHY OIepaIiio, 0OBIYHO JIyUIlle 3ar0-
JIOBKA C KOMMEHTApHEM.
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98 Fnaea 4. KommeHTapum

3arosioBku Javadoc BO BHYyTPEHHEM Kope

[Tpu Bceil mosesnoct kommenTapues Javadoc aist API o61ero mosib3oBaHust He
[IPUMEHSIITE UX B KOJIe, He IIPeHa3HAYeHHOM JJis1 0011iero notpebienust. [enepupo-
BaHue cTpaHull Javadoc /it BHYTPEHHUX KJIACCOB U (DYHKIIMH CHCTEMbI OOBIUHO He
MPUHOCUT PEATbHOI TTOJTB3bI, a (hopMan3M KoMMeHTapreB Javadoc TOJbKO OTBIEKaeT
IHITATeJs.

Mpumep

Moumy.ib B iuctunre 4.7 GbLI HAITICAH 15 TIEPBOTO yueOHOTO Kypca « X P Immersions.
[Ipeamomarazoch, YTo OH SIBASETCST TIPUMEPOM TLTOXOTO KOTMPOBAHUS 1 CTUIIST KOM-
menTupoBanus. Kent Bek nepepaboran aTot Koj B Kyaa 6osee pusaTHyo hopmy
TIepe/T HECKOTbKIMHU JIECSITKAMI YBJIEIEHHBIX caayTmaTeseii. [To3mmee s mpucmocoomn
9TOT IpuMep s cBoeii kauru «Agile Software Development, Principles, Patterns, and
Practices» u crarbu B sxypHaiie «Software Developments. JTF0GOIBITHO, 4TO B TO BPEMst
MHOTHE M3 HAC CYUTAIN TOT MOJYJb «XOPOIIO JOKYMEHTHPOBAHHBIM»>. Terepb MbI
BU/IM, UTO OH TIPECTaBIIsAET cOO0it epanant. [TocMOTPUM, CKOJIBKO PasHBIX ONMOOK
KOMMEHTHPOBaHMs BAM yIaCTCS HAWTH.

Jlncturr 4.7. GeneratePrimes.java

/**

Knacc reHepupyeT npoCTble YuCna B AMANA30HE [0 MAKCUMANBHOTO 3HAYEHNS,
3a0aHHOTO Nofib3oBaTeneM, no anroputmy "PeweTa dpaTocheHa".

<p>

JpatocheH KupeHCkuit, 276 rof n0 H.3., Juena -- * 194 rop no H.3., AnekcaHapus.
[lepBblii y4eHblid, BbIYUCIMBWWA [JWHY 3EMHOrO MepuanaHa. W3BecTeH CBOWMU paboTamu
0 KaneHaapax C BUCOKOCHbIM TOAOM, 3aBefoBaf ANEKCAaHAPUACKOA OMONNOTEKON .

<p>

ANropuTM BecbMa NpocT. bepem MAcCWB UENbIX YUCEN, HayuHaa C 2, 1 BbIMEPKUBAEM
N3 HEero BCe 4ucna, KpaTHble 2. Haxoaum cnefynuee HeBbYEpKHYTOe 4uCno

! BbIYEPKMBAEM BCE €ro KpaTHble. [OBTOpAEM [0 Tex Nop, NOKa He foiinem

N0 KBAAPATHOrO KOPHA BEpXHEl rpaHuubl ANana3oHa.

% ok o 3k % 3k o X % X % X

@author AnbhoHc

* @version 13 ¢espans 2002 u
*/

import java.util.*;

public class GeneratePrimes

{

/**

* @param maxValue - BepxHAA rpaHuua AMANA30HA.
*/
public static int[] generatePrimes(int maxValue)

{

if (maxValue >= 2) // EQMHCTBEHHO AOMYCTUMbIA ChyYail
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Mnoxue KOMMeHTapun 99

// 00baBNEHU

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

int 1;

// VHMuManu3npoBaTh MAacCuB 3Hayexuamn true.
for (1 =0; 1 <s; i++)
f[i] = true;
// YpanuTe yucna, 3aBefoMO He ABMALWAECH NPOCThIMU.
fL0] = f[1] = false;

// Otces

int j;

for (i = 2; 1 < Math.sqrt(s) + 1; i++)

{
if (f[11) // Ecnn 9neMeHT 1 He BbIYEpKHYT, BLIYEPKHYTb KpaTHble eMy.
{

for (J=2*1; jJ<s;J+=1)
f[j] = false; // KpaTHble yucna He ABNANTCH NPOCTHIMA.
}

}

// CKONbKO MPOCTbIX YMCEN OCTaNOCh?
int count = 0;
for (1 =0; 1 <s; i++)

if (f[i])
count++; // Tlpupalienne cyeTymka
}
int[] primes = new int[count];

// TlepeMeCTuTb NPOCTbIe 4MCNa B pesynbTaT
for (1 =0, j=0;1<s; 1+

if (f[iD) // Ecnn npocToe
primes[j++] = 1;
}
return primes; // BepHyTb NpoCTble 4ucna

else // maxValue < 2
return new int[0]; // BepHyTb NyCTOW MAcCWB Npu HEQOMyCTMMbIX BXOMHbIX MAHHbIX.

B nmctutre 4.8 nipuBesieHa nepepaboTaHHast BepCust TOTo jke MoyJist. ObpaTuTe BHU-
MaHue: IprMeHeHe KOMMEHTapUeB CTaJlo HaMHOTo GoJiee orpaHuueHHbIM. Bo BceM
MOJTyJI€ OCTAJIOCh BCETO IBA KOMMEHTAPUS MOSCHUTEILHOTO XapakTepa.
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JInctmHr 4.8. PrimeGenerator.java (nepepaboTtaHHas Bepcusi)

/

*%*

* Knacc reHepupyeTt MpOCTble YWUCNA [0 MAKCUMANbHOTO 3HAYeHus, 3a4aHHOTO

* nons3osatenem, no anroputmy "Pewera OpaTocheHa".

* bepeM MacCuB UEMbIX YUCEN, HayuHas C 2, M BbYEPKUBAEM

* 3 Hero BCe 4ucna, KpaTHble 2. Haxoaum Chnefyouee HeBblYepKHYTOe YUCNo

* 1 BbYEpPKMBAEM BCE 4MCNA, KpaTHble eMmy. [lOBTOpAeM [O Tex nop, noKa U3 Maccuea
* He OyAyT BbIYEPKHYTbl BCE KpaTHbIE.

*/

pubTic class PrimeGenerator

{

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

public static int[] generatePrimes(int maxValue)
{
if (maxValue < 2)
return new int[07];
else
{
uncrossIntegersUpTo(maxValue);
crossOutMultiples()
putUncrossedIntegersIntoResult();
return result;

}
}

private static void uncrossIntegersUpTo(int maxValue)
{
crossedOut = new boolean[maxValue + 1];
for (int i = 2; i < crossedQut.length; i++)
crossedOut[i] = false:
!

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

}

private static int determinelterationLimit()
{
// Kakpoe KpaTHOe B MAacCuBe MMeeT MPOCTOW MHOKMTENb, O0NbWMA NUOO PaBHbIN
// KBAAPATHOMY KODHIO W3 pa3mMepa MaccuBa. CNefoBaTeNbHO, BbIMEPKMBATb 31EMEHTHI,
// KpaTHble 4uCnaM, Mpesblliainuyx KBaApaTHLIA KOPEHb, HE HYKHO.
doubTle iterationLimit = Math.sgrt(crossedOut.length);
return (int) iterationLimit;

private static void crossOutMultiplesOf(int 1)

{

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

}

private static boolean notCrossed(int i)

{

return crossedOut[i] == false;

}

private static void putUncrossedIntegersIntoResult()

{

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;

}
}

MO’KHO BO3Pa3UTh, YTO IEPBbIA KOMMEHTAPUI N30bITOYEH, IOTOMY YTO OH IIPAKTHYE-
CKU TIOJTHOCTBIO TIOBTOPSIET KO camMoil (hyHKiuu generatePrimes. U Bce ke st cuuraio,
YTO ATOT KOMMEHTAPHIl YIIPOIIaeT MOHUMAaHIe aJITOPUTMA TT0JIb30BaTEEM, TOITOMY
s CKJIOHEH OCTaBUTDb €ro.

Bropoii KoMMeHTapuii mouYTH cTONpoIeHTHO HeoOXoaM. OH 00BICHSIET CMBICI HIC-
[I0JIb30BAHUS KBA[PATHOTO KOPHS KaK BepxHel rpanulibl nukiaa. Mue He yaanoco
HATU HU TIPOCTOTO UMEHU MTEPEMEHHON, HU JPYTOil CTPYKTYPBHI KOJA, KOTOPBIE ObI
HATJISITHO TIePeIaBai 910 06¢TosATebeTBO. C IPYTOi CTOPOHBI, CAMO MCTIOIB30BAHTE
KBaJ[PaTHOI'O KOPHS MOsKeT ObITh Wito3ueil. JleiicTBUTEIbHO JIM OrpaHYeHre UK/
KBaJIPATHBIM KOPHEM CTTOCOOHO CHKOHOMUTH BpeMsa? He yiier i Ha ero Bhrauce-
Hyie GOJIBIIE BPEMEHH, ueM st 9KOHOMITI0? O6 aToM cTouT mogyMarh. Mcnoib3oBamie
KBa/[PATHOTO KOPHSI B KaueCTBe BEPXHE TPAHUIIbI IMKJIA TEIIUT MOW HAKJIOHHOCTH
craporo xakepa, paborasiiero Ha C u accembiiepe, HO 51 He YBEPEH, YTO OHO OTIPABAET
BPEMs U YCHUJIVS, HeOOXOMMbIE UUTATEIISAM KOJA JIJIst eT0 TIOHUMAHHSL.

JintepaTtypa

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

101



dopMaTUpoBaHue

MpbI XOTHM, YTOOBI YUTATETb, 3ATJISTHYBIINUI «I10JI KAIlOT» TPOTrPaAMMBI, ObLI MOPakKeH
YBUICHHBIM — Hallledl aKKypaTHOCTBIO, IOTUYHOCTBIO ¥ BHUMAHUEM K MeJIOYaM.
MbI X0THM, 4TOOBI HAa HETO TIPOU3BEJIA BIEYATIEHHE CTPOMHOCTD KOa. MBI XOTHUM,
9TOGBI OH YBKUTEIBHO TIOHSLI OGPOBY TIPH TIPOCMOTPE MOy e, MBI XOTUM, 4TOGB!
Haia paboTa BbITJIsIiesa TPodecCHOHANbHO. ECii BMECTO 3TOTO YUTATENb BUIAUT
GecmopsIIOYHYT0 MAcCy KO/, CIOBHO HATTHCAHHOTO MAKON THhSHBIX MATPOCOB, TO
OH 3aKJIIOUUT, YTO TaKOe JKe HeyBaKeHHe K MeJo4yaM MTPOHUKIIO U BO BCE OCTAJbHBIE
ACIIeKTLI IIPOEeKTa.

Bbl 10/5KHBI T103a00TUTBCS O TOM, YTOOBI Balll KO ObLJI XOPOIIO 0TGOPMATHPOBAH.
Boibepute HabOP TPOCTHIX MTPABUI, OMIPEAETAIONINX (hOPMAT KO/A, U OCIIEI0BATETHLHO
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npuMeHsiiiTe ux B cBoeii pabore. Eciin Bbl paboTaere B cocTaBe TPYILIIbL, TO TPYIIIIA
JI0JIKHA BBIPAOOTATh COrJIACOBAHHbII HaGOP MpaBuJI GOPMAaTUPOBAHUS, COOJIOIAEMBIX
BCeMU y4acTHUKaMU. Takike MOJIe3HO MMETD CPEICTBA aBTOMATU3AIINH, KOTOPBIE TTPU-
MEHSIOT TpaBuia JopMaTUPOBAHMS 32 BaC.

Llenb popMmaTpoBaHma

[Tpesxe Bcero s TBep/Io 3asIBIISIO: (hopMaTpoBaHMe Koja BaskHO. OHO CIIUIIKOM BaK-
HO, YTOOBI He 06paIaTh Ha HETO BHUMAHUS, U CJAUIIKOM Ba)KHO, YTOOBI OTHOCHUTHCS
K HEMY C PeJUTHO3HbIM IblsioM. DopmMaTnpoBaHye Kojla HAIIPaBJIEHO Ha Tepeaady
nndopmainny, a nepegadya MHOOpMAIUU ABJIAETCS IePBOOYEPEHOM 3aaueil Ipo-
(heccnoHaIbHOTO pazpaboTdnKa.

Bo3MO0sKHO, BBI [yMaJIl, 4TO [IePBOOUYEPEHAs 3a/1aua PO eCcCHOHAIBHOTO Pa3paboT-
yKKa — «cJeJaTh Tak, 4YToObl IporpaMma sapaboraia». Hamgeloch, K 9ToMy MOMEHTY
KHHTA y’Ke 3aCTaBUJIa BAC OTKA3aThCs OT ATUX npescTapienuil. OyHKIIMOHAIBLHOCTb,
CO3/TaHHAasI CETOJIHSI, BIIOJIHE MOKET U3MEHUTHCS B CIEAYIONIEN Bepcu, HO yao60-
YUTAEMOCTD BAIIETO KOJIA OKAKET CUJIbHOE BO3/IEHICTBIE HA BCE UBMEHEHUS, KOTOPbIE
Korza-n6o OyayT BHeceHbl. CTHIIb KOAUPOBAHUS U YA0O0UNTAEMOCTD CO3/AM0T Mpe-
1[e/ICHTDI, KOTOPbIE MTPOJ0JIKAIOT BJAUATH HA COIIPOBOXKAAEMOCTb U PACIIUPSEMOCTD
KOJla yKe TIocJie TOTO, KaK UCXOHBIH KO/l U3MEHUJICS 10 Hey3HaBaeMocTH. CTuiib
U IUCIUIIIMHA TPOrPAMMUPOBAHUS ITPOOJIKAIOT JKUTD, JIaKe eCJIn Balll KOJI OCTAJICS
B TIpotioM. Tak Kakue ke acteKThbl (popMATUPOBAHUSA TIOMOTAIOT HAM JIy4llle repe-
JIaTh CBOW MBICIN?

BepTukanbHoe popMaTUpPOBaHUE

Haunewm ¢ BepTuKaIbHBIX pazmMepoB. Hackorbko GoIbINM T0KeH GBITh HCXOMHBIN
aiin? B Java pasmep aiisia TecHO cBsI3aH ¢ pa3MepoM Kiacca. MBI TTIOTOBOPUM O pas-
Mepax KJIaccoB, KOT/a peyb TOH/IeT 0 Kaccax, a MoKa JaBaiiTe 3aliMeMcs pa3MepoM
aiinos.

Hackosbko 60/IbIINMK JOJKHBL ObITh MeXOAHbIe (ailibl Java? OKkasblBaeTcst, Cylie-
CTBYET MIMPOYANIINI AMATIa30H pa3MePOB W BeCbMa 3aMETHbIE PA3JIMuus B CTHUJIE.
HekoTopble 13 9TUX pas3Jnduil oKasaHbl Ha puc. 5.1.

Ha pucyHke n3o06pasxeHbl ceMb pasHbix mpoektos: Junit, FitNesse, TestNG, Time and
Money (Tam), JDepend, Ant u Tomcat. OTpesku, MPOXOASIIIE Yepe3 IPSIMOYTOJIb-
HUKH, TIOKa3bIBAIOT MUHUMAJIBHYIO M MAKCUMAJIbHYIO JUTUHY (hailia B KasKIOM IIPOEKTe.
[TpssMOYTOTBHUK M306paskaeT MPUOTUUTETHHO OMHY TPETH (CTAHAAPTHOE OTKJIO-
Henue') ot auamnasona piauH daitnos. CepearHa IPSIMOYTOIbHIKA COOTBETCTBYET

! TIpAMOYTOTBHUK MPEICTABIISIET AUATIA30H «CUTMa/2» BBIIIE U HIDKE CpeHero 3nadenust. /la,
S 3HAI0, YTO pacupezesaeHue It GailaoB He SABISeTCsS HOPMAJIbHBIM, T09TOMY CTaHAAPTHOE
OTKJIOHEHHUE HE MOKET CUNTATbCS MaTeMaTHyeckn To4HbIM. Ho s 1 He cTpeMsioch K TO4YHOCTH.
41 Xouy nub 1aTh NpejcTaBIeHne O IPOUCXOAIIEM.
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104 Fnaea 5. ®opMaTMpoBaHue

cpenteMy apudmerrdeckomy. Takum 00pasoM, cpesHuii pasmep (daiia B IIpoeKTe
FitNesse cocrasisieT 0koJI0 65 CTPOK, a OK0JIO TpeTH (hailioB nMeet pasmep ot 40 10
100+ crpok. Haubosbummit daiin FitNesse sanumaer okosio 400 cTpok, a HauMeHb-
muii — Beero 6 ctpok. OOpaTuTe BHUMaHKE: Ha rparKe UCIOJb3YeTCst JToTaprubMu-
YyecKast MKajia, Mo3TOMY He3HaYNTeTbHbIE U3MEHEHUST B BEPTUKATIBHON KOOPMHATE
MO/IPa3yMeBaloT OUeHb OOJIbINE U3MEHEHUsT B aGCOIIOTHOM pa3Mepe.
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Junit Fitnesse  TestNG Tam Jdepend Ant Tamcat

Puc. 5.1. Pacnpegenenvie anvH $aiinos no norapudM1MUYeckon LWwkane
(BbICOTaA NPSMOYrOMIbHMKA = CUrMa)

Junit, FitNesse u Time and Money cocTosT u3 0THOCHTEIbHO HebGoabunx (aiiios. Hu
oiuH pasmep daiina He npesbiiaer 500 cTpok, a 60IbIIMHCTBO (hAIIOB He IPEBbIIIAET
200 ctpok. HampoTus, B Tomcat m Ant BcTpedaioTcst Gaitrbl M3 HECKOIBKUX THICSY
CTPOK, 2 OKOJIO TIOJIOBUHBI UMeeT JtuHy 6osiee 200 cTpok.

Y0 ato o3Hauaet Jist Hac? To, 4To OCTaTOUHO cephestyto cucteMy (06bem FitNesse
npubkaercs k 50 000 ¢cTpoK) MOKHO MOCTPOUTD U3 (BailJIoB, TUIIHYHAS AJINHA KO-
Topbix coctasisieT 200 cTpok, ¢ BepxuuM rpezesiom B 500 ctpok. X0oTs 9TO He [0/KHO
CUMTATHCS PAa3 M HABCET/Ia YCTAHOBJIEHHBIM MPABUJIOM, TaKUe MTOKa3aTean BechMa
JKeaTebHbl. Masenbkue Gailsibl 06braHO GoJiee TOHSTHBI, YeM OOJIbIIHE.

Fa3eTHas Metacdopa

IIpeacraBbre cebe XOPOIIO HAIMCAHHYIO Ta3eTHYIO CTaThio. ECTEeCTBEHHO, CTaThs 4n-
TaeTcs 1o BepTukaau. B caMoM Havajie 0OBIYHO PACIIOIATAETCS 3aTOJIOBOK ¢ 00TIeil
TEMOU CTaThH; OH TIOMOTAET BaM PENINTh, TPE/ICTABIISIET JIU CTAThsT UHTEPEC /IS Bac.
B nepBoM ab3alie IpUBOAUTCS KPATKOE U3JI0KEHNE CIOKETa Ha YPOBHE OOLIMX KOH-
HeIuii, 6e3 MpuBeIeHNsT KaKuX-1nu60 nmoapobHocTeil. T1o Mepe MpoABIKEHNS K KOH-
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Llenb dhopMaTupoBaHus 105

Iy cTaTbun 0bbem AETAJIN3aI[UN HEIIPEPBIBHO PAaCTET, ITOKA Bbl HE Y3HAETE BCE AaThl,
nMeEHa, IIUTaTbl U T. /1.

Wcexonubiil (haiiin JoJKeH BBIMJISAETh KaK Ta3eTHas cTaThs. VM daiiia 10KHO ObITh
[IPOCTHIM, HO cozepKaTeabHbiM. OIHOTO UMEHU JOJKHO ObITh J0CTATOYHO /IS TOTO,
4TOOBI YUTATEIIb [IOHSLI, OTKPBLJI JIM OH HYKHBII MOzyJib uiu Het. HauasbHble 6JI0KU
MCXOJTHOTO (haiiia OMUChIBAIOT BHICOKOYPOBHEBbBIE KOHIIETITNY U airOpuTMbl. CTelieHb
JleTaTN3aIuy yBeJNUNBAETCs TIPU TiepeMelieHnn K KOHITY (daiisa, a B caMOM KOHIIe
cobupaiorcs Bee GYyHKIUU U OAPOOHOCTH HUBIIETO YPOBHS B UCXOAHOM (aiie.

[asera cOCTOUT M3 MHOKECTBA cTaTel, B OOJILIIMHCTBE CBOEM 0YeHb KOPOTKHUX. [Ipyrie
CTaTbU YyTh JUIMHHee. V1 Tuiiib HeMHOTHE CTaThU 3aHUMATOT BCIO TA3€THYIO CTPAHUILY.
CoOCTBEHHO, UIMEHHO 9TUM Ta3eThl TaK yAOOHBI. Ec/m Obl OHU COCTOSIN U3 OQHOIL
JUTHHHOU CTaThU ¢ HEYTOPSIIOUEHHOI MOA00PKOiT (haKTOB, AT ¥ IMEH, TO MbI ObI TIPO-
CTO HE CMOTLJIM UX YUTATh.

BepTukasibHOe pa3fesieHne KoHUenumin

HpaKTquCKH BECHb KOJ[ YUTAETCA CJI€Ba HAIIPABO M CBEPXY BHUS3. Kamnaﬂ CTPOKa
IMPpEACTaBJIAECT BbIpa)K€HUE NJIN YCJIOBUE, a KayK/1asl TPYIIIa CTPOK MPEACTABJISAECT 3a-
KOHYEHHYIO MBICJIb. OTHU MBICJIN CJIeayeT OTACJIATD APYT OT ApyTra ITyCTbIMU CTPOKAMU.

Jlnst mpuMepa BosbMeM JucTUHT 5.1, OObsiBICHNE TaKeTa, AUPEKTUBaA(-bI) UMIIOPTA
1 Bce QYHKIUH PA3IEJISTIOTCS TyCTBIMU CTPOKAMU. JTO YPE3BbIYAITHO IIPOCTOE TIPa-
BUJIO OKa3bIBAeT TIIyOOKOe BO3/EHCTBIE Ha BU3YAJTBHYIO CTPYKTYpPY Koza. Kaxmas
MyCTast CTPOKA CTAHOBUTCS 3PUTEIBHON MOCKA3KOM, YKAa3bIBAIOIIEH Ha HAUATI0 HOBOM
CaMOCTOSATEIbHON KOHIIENU. B Xo1e ipocMOoTpa IMCTUHTA BAll B3TJISA TPUBJIEKAET
mepBast CTPOKa, CIEAYIONAs 3a MyCTOIH CTPOKOI.

Jinctuur 5.1. 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

b

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

npodoicenue
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JinctmHr 5.1 (npoaomkeHue)
public String render() throws Exception {
StringBuffer html = new StringBuffer("<b>");
htm1.append(childHtm1()).append("</b>");
return html.toString();

}
}

Ynanenue ITYCTBIX CTPOK, KaK B JINCTUHTE 52, nMeEeT BeCbMa TAXKEJIbIe ITOCJIECTBUA
I leO60‘-II/ITa€‘MOCTI/I Koza.

Jinctmur 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();

}
}

Abdext cranoBuTCs ete Gosee 3aMETHBIM, €CJTH Ha CEKYHY OTBECTH TJa3a OT Jiu-
cruHra. B miepBoM mpuMepe rpyIipoBKa CTPOK cpasy OpocaeTcst B IJiasa, a BTOpPoi
MpUMeEp BBITJISUT KaK CIJIONTHAS Kallla, IPUTOM YTO /[BA JIMCTUHTA PA3JNYAIOTCS
TOJIBKO BEPTUKAJIBHBIMU PA3/ICIUTEIISMU.

BepTukanbHoe cxaTue

Eciin BepTuKaIbHbIE TIPOITYCKH PA3/IEJISIOT KOHIIEIIIH, TO BEPTUKAIBHOE CKATHE TIO0/-
YEPKUBAET TECHBIE CBA3U. TaKM 00pa3oM, CTPOKH KO/A, MEXK/TY KOTOPBIMHU CYIIECTBY-
€T TeCHast CBsI3b, JIOJKHBI OBITH «CKaThl» M0 BepTukaan. O6paTuTe BHUMAHIE HA TO,
KaK 6ecrosie3Hble KOMMEHTAPUU B JIMCTUHTE 5.3 HAPYIIAIOT IPYTITUPOBKY JBYX TIEpe-
MEHHBIX 9K3€MILISPOB.

Jinctuur 5.3
public class ReporterConfig {

/**
* Jma knacca cnywartens
*/
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private String m className;
/**

* CBOWCTBA Chywatens
*/
private List<Property> m properties = new ArraylList<Property>();

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

Jluctunr 5.4 ynraercsa ropasno npomte. OH HOPMaTbHO BOCIIPUHUMAETCS «C OJHOTO
B3LJISIIa> — 110 KpaiiHell Mepe, 1 MeHsL. S CMOTPIO Ha HEro U cpas3y BUIKY, UTO IIepe-
IO MHOM KJIACC € ABYMST TIEPEMEHHBIMU 1 OJIHUM METOJIOM; JIJIst TOTO MHE He TIPUXO0-
JINTCS BEPTETH TOJI0BOI MK GeraTh [0 CTPOYKaM IJiazaMu. B npeapiayleM JUCTuHre
IUISL JOCTHZKEHM TOTO Ke YPOBH: IIOHUMAHUS IPUXOAUTCS IOTPYAUTHCS HAMHOTO
6oJIbIIIE.

Jinctuur 5.4

public class ReporterConfig {
private String m_className;
private List<Property> m properties = new ArrayList<Property>();

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

}

BepTu KaJibHbl€ PaCCTOAHUA

Bam korza-HuOyb J0BOAUIOCH METATHCS 110 KJIACCY, IIPbIrasg OT OAHON (hyHKIUK
K JPYToii, MPOKPyYHBask UCXOAHBIN (hailyl BBepX-BHUS, MBITAsCh PazodpaThCs, Kak
(YHKIMU CBSI3aHbI APYT € APYTrOM M KaK OHM PaboTaioT, — TOJBKO JJIs TOIO, YTOOBI
OKOHYATEbHO 3abJIyIUThCS B €TO 3alyTaHHBIX HarpoMoskaeHusx? Kormga-uubyab
MCKaJH oripeziesienre (GyHKIIMY WU TIePEMEHHON 110 TleTtoYKaM HacJiefoBanust? Bee
9TO KpaliHe HEMPUSITHO, TIOTOMY YTO BBI CTAPAETECh MOHSTD, KaK PadOTAeT CUCTEMA,
a BMECTO 3TOTO BaM MPUXOJUTCS TPATUTHh BPEMsT M WHTEJIEKTyaJbHbIe YCUIUS Ha
MTOUCKY 1 3aTIOMUHAHUE MECTOHAXOK/IEHUS OTAETbHBIX (hPArMEHTOB.

KoHtiemnmuu, TeCHO CBSI3aHHBIE JIPYT C IPYTOM, IOJLKHBI HAXOAUTHCST TOOJU30CTH JAPYT
ot apyra o seprukaiu [ G10]. Pasymeercst, 910 1paBuJio He paboTaet /s KOHIEIIHHT,
HaxondIuXxcd B pa3ubix ¢aiyiax. Ho TecHO cBsA3aHHbIe KOHIENIINT U HE TOJIKHBI
HAXOUTHCS B PA3HBIX (Daiiax, ecii TOIBKO 3TO He 0OBSICHSIETCS OYeHb BECKUMU 10-
Boslamu. Keraru, aTo ojiHa U3 IPUUKH, 0 KOTOPOU cJiefyeT n3berath 3alUiieHHbIX
MepPeMEHHBIX.

Ecyin koHIENIMY CBsI3aHbI HACTOJBKO TECHO, YTO OHU HAXOASATCS B OJJHOM MCXOHOM
(baitre, MX BepTUKAIbHOE pas3jiesieHue JTOJKHO TTOKA3bIBaTh, HACKOJIbKO OHU BaKHbBI
JUTSE TOHUMAaHWS IpyT apyra. He 3actaBisiiTe ynuTaTesiss IpbIraTh Tya-cro/a Mo mc-
XO/THBIM (paiijiaM M KJIaCCaM.
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OO0bsBIeHHS NepeMeHHbIX. [lepeMentbie cielyeT OObIABIATh KaK MOKHO OJIMKe
K MECTY UCIOJIb30BaHU. Tak Kak Mbl UMEEM JIeJIO C OYeHb KOPOTKUMU (PYHKITUSIMH,
JIOKQJIbHbIE TIePEMEHHbIE JIOJIKHbBI [TEPEYUCTIATHCA B HAYas e KaK/I0U (PyHKIINU, KaK
B cJIefiytonieM mpumepe u3 Junit 4.3.
private static void readPreferences() {
InputStream is= null;
try {
is= new FilelnputStream(getPreferencesFile())
setPreferences(new Properties(getPreferences())):
getPreferences().load(is);
} catch (IOException e) {
try {
if (is = null)
is.close()
} catch (IOException el) {

}
}
}

praBJIHIOH.[I/Ie IIepeMEHHbIC ITUKJJIOB OOBIYHO OOBABIAIOTCS BHYTPU KOHCTPYKIIUU
ITNKJIa, KaK B CJIeI[yIOHIeI';I CUMITATUYHOI MaJIeHbKOM (I)yHKHI/II/I 13 TOI'O K€ MCTOYHUKA.

public int countTestCases() {
int count= 0;
for (Test each : tests)
count += each.countTestCases();
return count;

B oTzesbHbIX ciydasx nepeMeHHas MOKeT OObSBIAThCS B Hadajie GJIOKa WU Helo-
CPEICTBEHHO TIepe]] IIMKJIOM B IJTMHHOM hyHKIN. [IpruMep Takoro 00bsABIEHIS TIPE/I-
CTaBJIEH B cJleyionieM parmMente ouenb AaUHHON GyHkiny 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, HAIIPOTUB, AOJIZKHbBI 00DBABIATHCA B Havase Kaacca.
ITO HE YBEJIWYNBACT BEPTUKAJIBHOE PACCTOAHNUE MEKIY IMEPEMEHHBIMU, ITOTOMY YTO
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B XOPOIIO CITPOEKTUPOBAHHOM KJlaCCE€ OHU MCIOJIb3YIOTCA MHOTMMH, €CJIN HE BCEMU,
METO/IaMH KJj1acca.

Pasmelnienue nmepeMeHHbIX 9K3eMILISIPOB CTAHOBUJIOCH ITPUYMHON 03KECTOUEHHBIX
ctiopoB. B C++ 06BIYHO TIPUMEHSITIOCH TAK HA3BIBAEMOE MPABULO HOJCHUY, TIPH KOTO-
POM Bce [lepeMeHHble 9K3eMILIAPOB pasMelaiorcd Buusy. C apyroii cTOpoHbl, B Java
OHU 0OBIYHO PA3MENIAIOTCS B HaUaJIe Kiaacca. S He BISKY MPUUKH JIJIST HCTIOJIb30BAHUST
Kakux-Ju00 APYTUX KOHBEHIIMIL. 3/1eCh BasKHO TO, UTO MTEPEMEHHbIE DK3EMILISIPOB
JOJGKHBI OOBSIBJISITHCST B OJTHOM XOPOIIIO M3BECTHOM MecTe. Bee I0JIKHbI 3HATD, T/ie
CJIe/lyeT UCKaTh 00bsIBJICHNUSI.

[ mpumepa paccmorpuM crpannbiil kiaace TestSuite n3 JUnit 4.3.1. S ocHoBarenbHO
COKPATHJI DTOT KJIACC, YTOOBI JIyYllle BhIPA3UTh CBOIO MbICJIb. [71e-T0 B cepeuHe Jiu-
CTWHTA BAPYT OGHAPYKUBAIOTCST OOBSBICHUS [IBYX MEPEMEHHBIX 9K3eMILISIPOB. Eciu
ObI aBTOP CO3HATEJIBHO XOTEJI CIIPSATATh UX, TPYIHO HAWTH O0JIee MOAXOIIIEE MECTO.
Yuraresb KoJa MOKET HATKHYThCS Ha 9TU OObSBICHIS TOJbKO CIy4aliHO (KaK s1).

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

}

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

pubTlic 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 dyukiun. Eciu onna GyHKIUsS BBI3BIBAET IPYTYIO, TO 3TH DYHKIIIH
MOJIKHBI PACTIONATATLCS BOJIM3Y JPYT OT APYTa MO BEPTUKAIIH, 2 BBHI3BIBAIONIAST (PYHK-
U JIOJDKHA HAXOJUThCS HAJl BbI3bIBAEMOI (€CJIM 9TO BO3MOXKHO). Tem cambiM hop-
MUPYETCS eCTECTBEHHasT CTPYKTypa porpaMMHoro kozia. Ecii ato npasuiio Gyaer
MOCJIE/IOBATEHHO COOJIOATHCS, YNTATENN KOIa OY/IyT YBEPEHDI B TOM, UTO OIpe/e-
JieHust (GYHKIMH CIe/IyIoT HeMolalieKy OT UX BbI30BOB. /7151 prMepa Bo3bMeM (par-
menT FitNesse us juctunra 5.5. O6parute BHUMaHUe Ha TO, KaK BEPXHssS (QYHKIU
BBI3BIBAET HUJKHUE, U KaK OHU, B CBOIO OUepe/lb, BBI3BIBAIOT (DYHKIMK GoJiee HU3KOTO
ypoBus. Takag cTpyKTypa 103BoJIsIeT JIeTKO HalTH Bbl3biBaeMble (DYHKIIMU U 3HAYU-
TEJIBHO YJIYYIIAeT yI060UUTAEMOCTh BCETO MOJLY IS,

JNnctuur 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);
}

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

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;

3a01THO 3TOT (PparMenT JaeT XOPOIIUi TPUMEP XPAHEHUS KOHCTAHT Ha COOTBETCTBYIO-
mem yposte [G35]. Koncranty «FrontPage» MoKHO ObL10 Gbl 00BIBUTH B DYHKIIMN
getPageNameOrDefault, HO TOr/IAa XOPOIIO U3BECTHAA U OKUIaeMasi KOHCTaHTa OKa3a1ach
6b1 TOrpeGeHHOI B (QYHKITMI HEYMECTHO HU3KOTO YPOBHsL. JIydIiie TIepeMeCTUTh 3Ty
KOHCTAHTY BHU3 — OT TOTO MECTa, I/l €€ CJE0BAI0 Obl BBECTH, K MECTY ee (hakThnue-
CKOTO MCTIOJIb30BAHNUS.

Konuenryaasnoe poacreo. Hekotopbie pparMeHTsI Kojia mpebyrom, 4ro0bl UX pas-
MecTum BOIM3K OT APYruX hparMenToB. Takue GpparMeHTsl 06Ia1aI0T OTPEIETIeH-
HBIM KOHIIETITYaJIbHBIM POACTBOM. UeM cuiibHee POJICTBO, TEM MEHbIIIE IOJKHO OBITh
BEPTUKAJIbHOE PACCTOSIHUE MEXK/Y HUMU.

Kax MbI yzke BUIETH, POACTBO MOKET OBITH OCHOBAHO
Ha MPSAMOI 3aBUCUMOCTH (KOT/Ia OiHa (DyHKIINS BbI-
3BIBAET JIPYTYI0) WM HA MCIIOJb30BAaHUU TIepeMeH-
HbIX B yHKIMAX. OHAKO CYIIECTBYIOT U IpyTHe
PasHOBUIHOCTH pojicTBa. Hampmmep, poacTtso Bo3-
HUKAET B TOM CJIydae, eCIu rpyimna hyHKIUI BbI-
TOJTHSET aHAJIOTUYHBIE ollepanui. Bo3sMmeM cirezyio-
it parMenT koja u3 Junit 4.3.1:

public class Assert {
static public void assertTrue(String message,
boolean condition) {
if (!lcondition)
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);
}

Itu GYHKIMK 00J1aaf0T CUJIBHBIM KOHIETITYaJIbHBIM POACTBOM, IIOTOMY YTO OHU
UCIIONB3YIOT €AUHYIO CXeMY BbIOOPA MMEH U BBIIIOJHSIOT Pa3Hble BAPUAHTHI OLHON
6azoBoil onepanuu. TOT (HakT, YTO OHU BBI3BIBAIOT APYT APyTa, BropuueH. Jlaxe
6e3 Hero aTu MYHKIUKU BCe PABHO CJIEL0BANO0 Obl Pa3MeCTUTh MOOJIM30CTH APYT OT

pyTa.

BepTukanbHoe ynopsaoyeHue

Kak mpaBmiio, B3amM03aBUCHMbIe (DYHKITUN JTOLKHBI Pa3MEIIaThesl B HUCXOSAIIEM
nopske. Mnaye ropops, BbisbiBaeMas (hyHKIMS JI0JIKHA PACIIOIaraTbCsl HUKE Bbl-
3piBatotieil pynkiuu . Tak hopMupyeTcs JOrnaHask CTPYKTYpPa MOLYJISE HCXOTHOTO
KOJIa — OT BBICOKOTO YPOBHSI K 60J1€e HU3KOMY.

Kax v B Ta3eTHBIX CTAaThsIX, YUTATETb OKHIAET, YTO cCaMble BasKHbIe KOHIEMIUU Oy-
JyT U3JIOKEHBI CHAYaja, MPUIeM ¢ MUHUMAJIHHBIM KOJIMYECTBOM BTOPOCTEIEHHBIX
netaneil. HuskoypoBHeBble MOAPOOHOCTH €CTECTBEHHO MPUBOAUTH B TOCIEAHION
ovepeib. ITO TO3BOJISIET HaM GErJio IPOCMATPUBATH MCXO/HbIE (hailJibl, U3BJIEKAS
CYTh M3 HECKOJIbKUX HauyalbHBIX (DYHKIMH, 6e3 MorpyKeHus B moapobHocTH. Jlu-
CTUHT 5.5 MMeeT MMEHHO TaKylo CTPYKTYpy. BoaMoxkHO, ele Jydinre mpuMepst
BCTpedaioTces B sinctunre 15.5 va ¢. 299 u B muctunre 3.7 wa c. 75.

FropusoHTanbHoe popMaTUpPOBaAHNE

Hackosbko mmpokoii 1o/kHa 6biTh cTpoka? UToObl OTBETUTH Ha 9TOT BOIPOC, Mbl
MMPOAHAJIIU3NUPYEM IMMUPUHY CTPOK B TUMUYHBIX TTporpamMmax. Kak u B mpeabiayiem
caydae, OyyT IpoaHaIM3MPOBAHbI CeMb PasHbIX IpoekToB. Ha puc. 5.2 mokasaHo pac-
npeieieHre IJINH CTPOK BO BCEX CEMU MTPOEKTax. 3aKOHOMEPHOCTD BITIEUYATIISIET, OCO-
Gertio okoto 45 cumBosoB. MaxTaeckn KaxIbiin pasmep ot 20 10 60 cooTBETCTBYET
IIPUMEPHO OAHOMY IPOLIEHTY OT 00ILEro Koaudectsa cTpok. Llesbix 40 mpoueHTos!
BosmoskHo, etite 30 IPOIIEHTOB COCTABJISAIOT CTPOKH € JTMHON MeHee 10 cMMBOJIOB.
[TomHUTE, 4TO HA rpadUKe UCIIOJIB3YETC s JJorapubMUIecKast HIKaja, T09TOMY pasdpoc
B objiactu csbitie 80 CUIMBOJIOB O4eHb BaskeH. IIporpaMMUCTBI SIBHO IPEAIIOYHTAIOT
6oJiee KOPOTKHE CTPOKH.

ITO HABOJUT HA MBICJb, YTO CTPOKH JIyUIIIE JeJaTh 110 BO3MOKHOCTH KOPOTKHUMU.
YcranoBienHoe X0JIepUTOM cTapoe orpannderne B 80 CMMBOJIOB BBITJISINT U3JIUIITHE
JKeCTKNM; T HUYETO He MMeloT TPpoTuB cTpok auHoi B 100 u gaske 120 cumBosos. Ho
6oJiee JJIMHHBIE CTPOKH, BEPOSITHO, BHI3BAHBI HEOPEKHOCTHIO IIPOrPAMMUCTA.
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Puc. 5.2. PacnpeneneHve WnpuHbI CTPOK B Java

TIpesk/ie st MCIoIb30BaJ 9TO MPABKJIO, YUTOOBI MHE HE TIPUXO/IJIOCH TPOKPYUHBATH ITPO-
rpaMMHBII Ko7 BIIpaBo. Ho coBpeMeHHble MOHUTOPBI CTAJIN HACTOJIBKO ITUPOKUMHU,
a MOJIOJIbIE TIPOTPAMMHUCTBI BBIOGUPAIOT HACTOJIBKO MEJIKIE IIPU(DTHI, 4TO Ha SKPAHE TI0-
Mmemraercst 1o 200 cumBosios. He memaiite aToro. JIN4HO g ycTaHOBUII cebe «BEPXHIOK0
mianky» B 120 cuMBOJIOB.

FoOpu3oHTaNIbHOE pa3fAesieHne U oKaTue

lTopusoHTambHBIE POITYCKN UCITOJAB3YIOTCS /IS TPYIIUPOBKY B3aUMOCBSI3aHHbIX
3JIEMEHTOB U pa3/ieJIcHUs Pa3HOPOAHBIX 3JIeMEHTOB. PaccMoTpuM cienyionryio
bynKIIIO:
private void measurelLine(String Tine) {

TineCount++;

int TineSize = line.length();

totalChars += lineSize:

TineWidthHistogram.addLine(TineSize, TineCount);

recordWidestLine(1ineSize);

3HaKM MPUCBaWBaHUsST OKPY/KEHBI TPoGeTaMu, 00eCIeUnBAIIUME X BU3YaIbHOE
Bblesienre. OrepaTopsl IPUCBANBAHNS COCTOAT U3 /IBYX OCHOBHBIX 3JIEMEHTOB: JICBOI
u paBoit yacteil. [Tpobesibl HATJISIIHO MOAYEPKUBAIOT 9TO PasjieIeHIe.

C z1pyroii CTOPOHBI, 1 He CTaJl OTAESATh UMeHA (DYHKIMIT OT OTKPHIBAIOIIIX CKOOOK.
IT0 06YCIOBIEHO TeM, YTO UMst (DYHKIMM TECHO CBA3AHO C ee aprymenTamu. II1pobe-
JIBIL MB0JIUPYIOT UX BMECTO TOTO, YTOOBI OOBEAUHSATD., S TaKKe Pas/Iesil apryMeHTbI
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B CKOOKax mpobeiaMu, 4TOOBI BBIJIEJUTD 3AISAThIE U MOAYEPKHYTh, 4TO aPIYMEHTHI He
3aBUCAT JPYT OT JIPyTa.

ITpo6estbl TaksKe TPUMEHSIIOTCS JJIsl BU3YaJIbHOTO 0003HAYEHUS IPHOPUTETA OTIepa-
TOPOB:
pubTic class Quadratic {
public static double rootl(double a, double b, double c) {
doubTe determinant = determinant(a, b, c);
return (-b + Math.sqrt(determinant)) / (2*%a);

}

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

}

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

}

O6paTuTe BHUMaHUE, KAK XOPOIIIO YUTAIOTCS (hOPMYJIbL. Meskly MHOKUTENAME HET
po0EeJIOB, TIOTOMY YTO OHU 06JIaIal0T BBICOKUM IpuoputeToM. Ciiaraemble pasjielisi-
10TCsI TIPO6GEIaMH, TaK KaK CJIOKEHUE 1 BIYMTAHUE UMEIOT H0Jiee HU3KUI TIPHOPHTET.

K coxanenuio, B G0JIbIIMHCTBE TPOTPaMM (GOPMATUPOBAHUST KOJIA IPUOPHUTET OIIe-
pPaTOpPOB HEe YYUTBIBAETCS, U BO BCEX CIIydassX MPUMEHSIOTCST OJTNHAKOBBIE MTPOITYCKH.
HerpuBnasnbhble U3MEeHEHUST PACCTOIHUN, KaK B IPUBEIEHHOM IIPUMepe, TePAIoTCs
mocse epeopMaTHPOBAHIL KOMTA.

FopusoHTasbHOE BbipaBHUBaHUe

Korga g 6b1 acceMOJiepHBIM POTPAMMUCTOM ', TOPU3OHTAIBHOE BblpAaBHUBAHUE
HCIIOJTh30BAJIOCH [IJIsT BUBYAJIbHOTO BhIJIeJIEHNS HEKOTOPBIX CTPYKTYp. Koria g nepe-
men na C, C++, a B KOHIle KOHIIOB ¥ HA Java, s IPOJI0JIXKaJl BBIPABHUBATH BCe NMEHA
MePEMEHHBIX B TPYNIax 00bsBJCHUN MM BCE TPABOCTOPOHHKE 3HAYECHUS B TPYIITIaX
KOMaH/[ TpucBanBanud. Moii Ko/l BBITJISA/e] TPUMEPHO TaK:

public class FitNesseExpediter implements ResponseSender

{

private  Socket socket;

private  InputStream input;

private  OutputStream output;

private  Request request;

private  Response response;

private  FitNesseContext context;

protected long requestParsingTimelLimit;
private Tong requestProgress;

! Koro st mprtaioch 00ManyTh? S Tak m octasicst acceMOJIepHBIM MTPOrpaMMuCToM. TTapHst MokHO
PasJIyYUTDb C «METAJIIOM», HO B JIyIlle «METAJL/I» BCE PABHO JKUBET!
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private  long requestParsingDeadline;
private  boolean haskrror;

public FitNesseExpediter(Socket s,
FitNesseContext context) throws Exception

{
this.context = context;
socket = S;
input = s.getInputStream();
output = s.getOutputStream() ;

requestParsingTimeLimit = 10000;
1

Onnakxo moTOM 51 06HAPY/KIJI, YTO TAKOe BBIPABHUBAHME He IPUHOCUT I101b3bL. OHO
BU3YaJIbHO BBIIEJISIET COBCEM HE TO, UTO TPEOYETCs, U OTBJIEKAECT YUTATENsI OT MOUX
UCTUHHBIX HaMepeHuil. HampuMep, B IpUBeIeHHOM BBIILE CIIUCKe OObIBICHIIT YiTa-
TeJIb IPOCMATPHUBACT MMEHA [IePEeMEHHBIX, He 0Opalias BHUMAaHK Ha UX TUIIbI. AHAJIO-
TUYHBIM 00pPa30M B CIIMCKe KOMAH I IIPUCBauBaHUs BOSHUKAET cO0JIa3H IPOCMOTPETh
[IPaBOCTOPOHHKE 3HAYEHU, He 3aMedasi oleparopa npucBauBanust. Curyaius ycy-
ry0JIsieTcst TeM, YTO CPeCTBA aBTOMATHYECKOTO (DOPMATUPOBAHKS OOBIYHO YAJSAIOT
110/100HO€E BbIPpaBHUBAHUE.

[TosTtomy B utore s1 oTKazajucst ot aToro ctusst hopmarupoBanus. Ceituac s oTaaIo
[IPEATIOUTEHe HEBBIPOBHEHHBIM OOBSIBJICHUAM U IPUCBAUBAHUAM, KaK B CJIEIYIO-
meM ¢parMenTe, TOTOMY YTO OHU ITOMOTAIOT BBISBUTH OJMH BakHBIN fnedekt. Ecin
B HporpaMMe BCTpe‘IaIOTCH JJIWNHHBIC CITMCKU, Hy)KIIaIOH_[I/IeCH B BpraBHI/IBaHI/II/I, TO
rpobJieMa KpoeTcst B JJIMHE CIIMCKa, a He B OTCYTCTBUM BbIpaBHUBaHMs. [yinHa cIiu-
ckoB 00baBennii B knacce FitNesseExpediter HABOAUT Ha MBIC/Ib, YTO 3TOT KJIacc
HEOOXOIMMO PA3IEIIHUTh.

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

Wcxonublit dailn nMeeT uepapxudeckylo cTpyKTypy. B Hem npucyrcrByer nu-
opmarnus, orHocsascs K (aitay B 11€10M; K OT/IeJIbHBIM KJ1accaM B (haiisie; K MeTo-
TlaM BHYTPH KJIACCOB; K OJIOKaM BHYTPH METO/IOB M PEKYPCUBHO — K GJIOKAM BHYTPU
61oxoB. Kaxkpiii ypoBerb aT0il nepapxun o6pasyer 06JacTb BUAUMOCTH, B KOTO-
PO MOTYT OOBSBISITHCS UMEHA U B KOTOPOIl MHTEPIPETUPYIOTCS UCTIOTHIEMbIE
KOMAH/IbI.

Yro6bl CO3/1aTh HATIISITHOE TIPEICTABIEHUE STON HEPAPXUH, MbI CHaGKaeM CTPOKHU UC-
XOJTHOTO KOJIa OTCTYTIAMHM, Pa3Mep KOTOPBIX COOTBETCTBYET UX TO3UINU B MePAPXUU.
Komanpl ypoBHs (aiiia (Takue, Kak O0JIbIIMHCTBO OOBABIEHIIT KJTACCOB) OTCTYIIOB
He uMeloT. MeTo/Ibl B KJIaccax CABUTAIOTCS HA OJIUH YPOBEHb BIIPABO OT YPOBH:I KJIac-
ca. Peajimsaiiuu aTHX METOIOB CABUTAIOTCS Ha OJMH YPOBEHB BIIPABO OT OOBSABJICHUS
KJacca. Peasmzarun GJIOKOB CIBUTAIOTCST HA OJIMH YPOBEHD BIIPABO OT CBOMX BHUIITHUX
GJIOKOB U T. L.

[IporpaMMUCTBI MMTUPOKO UCITOTB3YIOT 3TY CXEMY PACCTAHOBKU OTCTYIIOB B CBOE pa-
6ote. YToObI OIIPeNEINTD, K KaKOi 001aCTU BUAMMOCTH [IPUHALJIEKAT CTPOKH KOZA,
OHU BU3YaJbHO IPYMIUPYIOT CTPOKH TI0 JIEBOMY KpPak. DTO MO3BOJISIET UM OBICTPO
IPOIyCKaTh 001aCTH BUAUMOCTH, He OTHOCAIINECS K TeKyllell cuTyaiuu (Harmpumep,
peayzanuy komanz it 1 while). Y seBoro kpast uiyTcs 00bsBIeHUS HOBbIX METO/OB,
HOBBIE TTepEMEHHbIE U JIaKe HOBbIE KJacchl. be3 oTcTymmoB mporpaMmMa cTaHOBUTCS
MPaKTUYEeCKN HeunuTaemMoii i jozeit. Crenyioniye mporpaMMbl UEHTUYHBI C CUH-
TaKCMYECKOH M CEMaHTUIECKON TOUKH 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;
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();
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catch (Exception e) {
e.printStackTrace();

}
}
}

Haime spenne GbICTPo 0OXBaThIBAaET CTPYKTYPY haiina ¢ orcrymamu. Mbl IOYTH MTHO-
BEHHO HaXO/IUM TIepeMeHHbIe, KOHCTPYKTOPBI M METO/bI. Bcero 3a HECKOJBbKO CeKYH/I
MOZKHO TIOHSITh, 4TO KJIACC IIPEJOCTABJISIET IPOCTOM nHTEP(dEiic 111 pabOThI C COKETOM,
¢ oIepsKKOI TaiiM-ayTa. C Apyroil CTOPOHbI, pa3oOpaThCs B BEPCUH 6e3 OTCTYIIOB
6e3 TIIaTeJTbHOrO aHAIM3a IPAKTUYECKU HEBO3MOKHO.

Hapymenust orctynos. MHorna Bo3HUKaeT coOIa3H HAPYIIUTH TIPABUIAa PaccTa-
HOBKHM OTCTYIIOB B KOPOTKMUX KOMaH/aX if, KOPOTKUX IUKJIaX while M KOPOTKUX
dbynkimax. Ho xaxablii pas, Korja s 1no/1aBajics 9ToMy UCKYIIEHUIO, 5 IIOYTH Beer/a
BO3BPAIIAJICS] U PACCTABJISLI OTCTYIIbL, KAK MOJI0KEHO. Takum 00pazoM, st crapaioch He
CBOpAYMBATH OJIOKU B OHY CTPOKY, KaK B 9TOM (hparMeHTe:

public class CommentWidget extends TextWidget

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

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

Bwmecro atoro g IIpeaIIovYnTao pa3BepHyTbhIC OJIOKN C IIpaBUJIbHBIMU OTCTYIIAMMU:

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)XAeHHble 0671acTM BUAUMOCTH

WNnorpa teno mukia while man KoMaHAbl for He COAEP:KUT KOMaHI, TO €CTh ABJISETCS
BBIPOKICHHBIM, KaK B cieytonieM gpparmente. S He 06110 TakUe CTPYKTYPhI 1 CTa-
paioch m3beraTh ux. A KOrja 5T0 HEBO3MOKHO, s 110 KpaiiHeil Mepe CJIexkKy 3a TeM, YTOObI
IIYCTOE TEJIO UMEJIO MTPABUJIBHBIE OTCTYIIBI U OBLIO 3aKJIFOUEHO B (PUTypPHBIE CKOOKH. BbI
He [IPeCTaBJIsgeTe, KaK YacTo MeHs 0OMaHbIBajIa TOUKA € 3alIATOMH, MOIYAJIIBO IIPSAUY-
masics B KOHIIe IUKJIa while B TOM Jke cTpoke. Eciii He ciesiaTh 3Ty TOUKY XOPOIIIO 3a-
METHOM, PAa3MECTHB €€ B OT/IEJTHHOI CTPOKE, ee TIOMPOCTY CJIUIITKOM CJIOKHO Pa3TJIs/IeTh:
while (dis.read(buf, 0, readBufferSize) != -1)
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MpaBuna ¢popMaTUpoOBaHUA B rpynnax

Y KakI0TO MPOTPaAMMICTA €CTh CBOM JII0OW-
Mble TIpaBuyia GopMaTUPOBAHUS, HO €CJIU OH
paboTaeT B TPyTITie, TO TOJUKEH PYKOBOACTBO-
BaThCsI TPYINIIOBBIMU ITPaBUJIAMU.

I'pynna pazpaboTYMKOB COrJIacyeT eAnHbIi
CTUIH (POPMATUPOBAHMS, KOTOPHIH B JaJTh-
HelIIeM IPUMeHSeTCsl BCeMU YYaCTHUKAMMU.
Kom mporpaMMHOTO TIPOAYKTA AOJIKEH OBITH
ocdopmiren B equaoM ctuie. OH He 0JKEH BBITISAAETH TaK, CIOBHO GbLI HAMHCAH
HECKOJIBKUMU JIMYHOCTSIMU, PACXOAAIIUMUCSA BO MHEHUAX IO MTOBOLY O(DOPMIIEHUS.

B nauase pabotsl Haj mpoektoM FitNesse 8 2002 ro/y st IpoBes BCTpeUy ¢ TPYIHON
111 BBIpAaboTKY 001IIero CTHIIs porpamMupoBanus. Ha ato morpeboBaioch okoso 10
MuHYT. MbI peruiu, rjie OyeM pacCcTaBisiTh GUTYPHBIE CKOOKH, KaKUM OYIET pazMep
OTCTYIIOB, 110 KaKOW cxeMe Oy/IyT ITPUCBANBAThCS MMEHA KJTACCOB, IEPEMEHHBIX U METO-
JIOB 1 T. JI. 3aTeM 3TH [TPABIJIA OBLIN 3aKOIMPOBAHBI B CHCTEMe (DOPMATHPOBAHUS KOJIA
Harteil paboueil cpejibl, U B JaJbHEHIIEM MBI HEYKJIOHHO MTPUIEPKUBAIACH UX. DTO
OBIITN He T TIPABHUIIA, KOTOPbIE TIPEATTIOYUTAIO JIMIHO $1; 9TO ObLIH MTPaBUIIA, BEIGPAHHbBIC
rpynmnoit. U s, Kak y4aCTHUK IPYIIITbI, HEYKJIOHHO COOJTIOAT UX TIPU HATHCAHUH KOJIa
B mmpoekTe FitNesse.

Xoporias IporpaMMHast CCTeMa COCTOUT U3 Habopa y10609UTaEMbIX IOKYMEHTOB,
0(OPMIIEHHBIX B €ITHOM, COTJIACOBAHHOM cTHJe. duTaTe b J0JKEH OBITH YBEPEH
B TOM, 4TO (hopMaTHbIE aTPUOYTHI, BCTPEUAIOIIHECS B OJTHOM HCXOHOM (haiiie, OyxyT
WMETDb TOUHO TAaKOM e CMBICJ B pyrux (daitiax. Hu B koeM ciryuae He yCaoKHAHTE
HCXO/HBIHM KOJ, JjoltycKas ero opopMIeHUEe B HECKOJIbKUX Pa3HBIX CTUJIAX.

Mpasuna cbopmaTupoBaHus ot asarowkn boba

HpaBI/UIa, KOTOPbIE€ UCITOJB3YIO JIMYHO A, OYE€HDb ITPOCTBI; OHU TIPEACTAaBJIEHbI B KO/I€
Juctunra 5.6. Hepeﬂ BaMU IIPUMEP TOT'O, KaK CaM KO/l CTAHOBUTCA JIYYIIINUM IOKYMEH-
TOM, OIIMCBIBAIOMIUM CTaHAaPTbl KOAWUPOBaHUI.

Jinctuur 5.6. CodeAnalyzer.java

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

public CodeAnalyzer() {
TineWidthHistogram = new LineWidthHistogram():

}
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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.TlistFiles()) {
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 Tine;
while ((Tine = br.readLine()) != null)
measureLine(line):
}

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

}

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

public int getLineCount() {
return TineCount;

}

public int getMaxLineWidth() {
return maxLineWidth;

}

public int getWidestlLineNumber() {
return widestLineNumber:;

}

public LineWidthHistogram getLineWidthHistogram() {
return TineWidthHistogram:

}

npodoicenue
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JInctmHr 5.6 (npogomkeHue)

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

}

public int getMedianLineWidth() {

Integer[] sortedwWidths = getSortedwWidths()

int cumulativeLineCount = 0:

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

return width;
1

throw new Error("Cannot get here"):

}

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

private Integer[] getSortedWidths() {
Set<Integer> widths = TineWidthHistogram.getWidths()
Integer[] sortedWidths = (widths.toArray(new Integer[0]1)):
Arrays.sort(sortedWidths);
return sortedWidths:
1
}
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O61beKTbl U CTPYKTYPbI
AaHHbIX

CyH.[eCTByET BeCKasd IpuYrHa JJIdA OrpaHuvdeHy:A JTOCTYIIa K IIEPEMEHHBIM B IIPOTpaM-
MaX: Mbl HE XOTHUM, YTOOLI Apyrue 1nporpaMMHUCTbI 3aBUCEJIN OT HUX. MbI XOTUM UMETh
BO3MOJKXHOCTb CBO60lIHO MEHATDH TUII WJIN peaJn3alluio 9TUX IMIEPEMEHHDBIX TaK, KaK
CYUTaeM HYKHBIM. TOI‘ZI& Io4yeMy Ke MHOTrue IporpaMMuCTbl aBTOMaTHUY€CKU BRJIIO-
YaiOT B CBOU OOBEKTEI METOAbL ‘{TCHI/IS;[/SaHI/ICI/I, TIPpeaOCTaBIAA JOCTYII K IIPUBATHBIM
NEPEMEHHBIM TakK, CJIOBHO OHU ABJIAIOTCA OTKprTbIMI/I?

A6CTpaKumMsa AaHHbIX

JlaBaiite cpaBHUM Mesky coOoit iuctuaru 6.1 1 6.2, B 060ux cirydasix KOJ| pecTaB-
JIIET TOYKY Ha JIEKapTOBOI miockocTr. OIHAKO B OHOM CJIydae Peasn3aliis OTKPHITa,
a B /IPyroM OHa ITOJIHOCTbIO CKPbITa OT BHEIITHETO ITOJIb30BaTEIA.
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Jlncturr 6.1. KoHkpeTHas peanusauus Point

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

1

JInctnHr 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):

}

DJIETaHTHOCTD PellleHns U3 JTUCTUHTA 6.2 3aKJII0YAETCST B TOM, YTO BHENTHUI MTOJTH30-
BaTesb He 3HAET, KaKNe KOOPUHATHI UCTIOTHb30BAHBI B PEATU3AIIUN — TIPSIMOYTOTbHbIE
WK TIOJIIpHbIe. A MOsKerT, elle Kakue-HuoOynb! Tem He MeHee unTepdeiic 6e3yci0BHO
HATIOMUHAET CTPYKTYPY TaHHBIX.

O/1HaKo OH IIPEJCTABIIsIeT HEeYTO OoJIbliiee, YeM OOBIYHYIO CTPYKTYPY AaHHBIX. ETO
METO/[bl YCTAHABIUBAIOT IIOJIUTUKY JOCTYIIA K IaHHBIM. [losb30BaTeb MOXeT YUTaTh
3HAUEHU KOOPANHAT HE3aBICUMO JIPYT OT APYyTa, HO IPICBanBaHNe KOOPIUHAT JJ0JK-
HO BBIIOJIHATBLCS OJJHOBPEMEHHO, B PesKUMe aTOMAapHOI oliepaiuu.

C npyroit croponsl, aucTuHT 6.1 ABHO pean3oBaH B IPIMOYTOJBbHBIX KOOPANHATAX,
a TI0JTb30BATENb BBIHY KIEH PabOTATD € ITUMI KOOPANHATAMH He3aBUCHMO. Bostee Toro,
TaKoe PeleHne PACKPHIBACT PEATH3AIIIIO JIasKe B TOM CITy4dae, eCITH Obl TlepeMeHHBIE ObLITH
0OBSIBJICHDI TIPUBATHBIMI, U MBI HCIIOJIb30BAJIN OJJMHOYHbBIE METO/[BI UTECHVISI /3ATIHCH.

CKpbITHE pPeaTu3aliy He CBOJIUTCS K CO3ZIAHMIO MMPOCIOWKN (DYHKIMI MeXIy Tiepe-
MerHbIMU. CKPBITHE pealnu3anuy HarpasjieHo Ha popmuposanne aberpakimiil Kinace
He TTPOCTO OTPAHMYMBAET JIOCTYI K MEPEMEHHBIM Yepe3 MeTO/bl YTeHUS /3allUCH.
BwmecTo aT0TO OH MpeocTaBisieT abcTpakTHBIE HHTEPGENHCHI, MTOCPEACTBOM KOTOPBIX
TIOJIb30BATEb OTIEPUPYET C CYUHOCMBIO TAHHBIX. SHATH, KaK 9T JIAHHBIC PEATN30BaHbI,
eMy TIPH 3TOM He 00s13aTeJIbHO.

Bossmewm mmctunrn 6.3 n 6.4. B mepBom cyuae it nosrydeHust mHGopManum o 3a-
ace TOILIMBA UCIOJIB3YIOTCSI KOHKPeTHbIe (hU3MUYeCKIe IOKA3aTeN M, 2 BO BTOPOM —
abCTpaKTHBIE TIPOIIEHTHI. B MepBOM, KOHKPETHOM CJIyYae MOKHO ObITh YBEPEHHBIM
B TOM, YTO METOJIbI TIPEACTABJISIOT COOOH 0OBIYHBIE METO/BI IOCTYTIA K EPEMEHHBIM.
Bo BTOpOoM, aGCTPAKTHOM CJTy4ae T0JIh30BATEND He NMEET HI MAJTEHTIIET0 TPeCTaB-
JieHns o hakTUIecKoM hopMaTe JaHHbIX.

JInctuHr 6.3. KoHkpeTHas peanunsaums Vehicle

public interface Vehicle {
double getFuelTankCapacityInGallons();
double getGallonsOfGasoline();

}

122



AHTUCUMMETPUS AaHHbIX/06bEKTOB 123

JinctuHr 6.4. AbctpakTHas peanusaums Vehicle

Abstract Vehicle
public interface Vehicle {
double getPercentFuelRemaining();

}

B o6onx mpumMepax BTopast peansaliust iBIsSIeTCS MPEATTOYTUTETbHOM. Mbl He XOTHM
PACKpPBIBATD TTOAPOOHOCTH CTPOEHMSI JAHHBIX. BMECTO 3TOTO KeJIaTebHO HCIIOIb30-
BaTh MPEICTaBJIEHUE TAHHBIX Ha a0CTPAKTHOM YPOBHE. 3ajiaua He PeIiaeTcs MPOCThIM
UCIIOIb30BaHeM HHTeP(ENCOB 1,/ M METOLOB YTeHus1/3anucy. YTo0bl HaiiTh Jy4d-
LKl coco6 MpeACTaBAeHNs JAaHHbIX, COAEPKAIMXCA B 00bEKTe, HEOOXOUMO CEPbe3-
HO TIOPa3MbICINTh. Be3aymHuoe 1o6aBieHne METOI0B UTEHVS U 3aTIUCH — XY/IINH U3
BCEX BO3MO’KHBIX BAPUAHTOB.

AHTUCUMMETPUSA AaHHbIX/06beKToB

JIBa mpebILy INX MPUMEpPa TIOKA3BIBAIOT, YeM 00BEKTHI OTIHYAIOTCS OT CTPYKTYP JaH-
HbIX. OOBEKTHI CKPBIBAIOT CBOU JIAHHbIE 32 AGCTPAKIIUSIMU 1 IPEIOCTABISIOT (PYHKIUH,
paboratoiiue ¢ aTuMu JaHHbIMUA. CTPYKTYPBI IAHHBIX PACKPBIBAOT CBOM JIAHHBIE U He
HUMEIOT OCMBICTICHHBIX (DYHKIMI. A Terepb ellle pa3 IepeyuTanTe 9TH OIpeesIeHus.
O6paruTe BHUMaHUE HA TO, KAK OHU JIOTIOJHSIOT IPYT APYTa, (DAKTUYECKH SIBJISISICh
MTPOTUBOTIOJNIOKHOCTIMU. Pa3mamst MOTYT 1TOKa3aThCsd TPUBUATBbHBIMH, HO OHU TIPU-
BOJISIT K IQJIEKO UJIYIIIUM TIOCJIE/ICTBUSIM.

BosbmeM 1porieaypHbiil ipumep u3 Jjuctunra 6.5. Kinace Geometry paboraer ¢ Tpemst
KJlaccaMu reomerpudeckux uryp. Kiacesl ¢puryp npeacrasisitor coboil mpocTbie
CTPYKTYPBI JJAHHBIX, JUIIEHHbBIC KaKOro-1160 moBeienust. Bee mosenenue cocpemno-
TOYEHO B KJ1acce Geometry.

JInctuHr 6.5. MpoueaypHble Gurypobl

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

}

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

}

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

}

npodoicenue
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JInctmHr 6.5 (NpoaomkeHne)

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();

}
}

OGBEKTHO-OPUEHTIPOBAHHBII TPOrPAMMUCT HEJIOBOJIBHO TIOMOPIIUATCS U TIOKATYETCST
Ha MPOIEAYPHYIO TIPUPOY peanusanuu — u Gyaer npas. Ho BO3MOXKHO, ero mpe-
3pHUTeNbHAS yCMeITKa He obocHoBaHa. [Toaymaiite, 4TO MTPOU30HIET MPU BRIIOYEHIN
B Geometry dynkiuu perimeter(). Kiacent ¢uryp ocraiorca neusmennoiMu! 11 Bce
OCTaJIbHBIE KJIACCHI, 3aBUCSAIINE OT HUX, TOXKe ocTaloTcsa HemaMmenubiMu! C apyroit
CTOPOHBI, IPH J0OABJICHUN HOBOW PasHOBUAHOCTH (GUTYP MHE TIPUAETCS U3MEHSITh
Bce hyukmu Geometry, ¥ro6bI oYM Morau paborars ¢ Hell. [lepeunTaiite etie pas.
OG6paruTe BHUMAHUE HA TO, YTO ITH JIBA YCJIOBUS JHAMETPAIBHO TIPOTHUBOIIOTIOKHBIL.

Tenepb paccMOTPUM 0OBEKTHO-OPUEHTHPOBAHHOE PellieHne U3 auctuHra 6.6. MeTto
area() aBjgeTcs HOJIUMOPQHBIM, Kaace Geometry cranoBurcs aumHuM. JobasieHue
HOBOIT (DPUTYPBI HE 3aTParkBaeT HU OHY U3 CYIIECTBYIONINX (yHKYULL, HO TPU T00aB-
JIEHUU HOBOM (DYHKITMH TPUXOIUTCST UBMEHSITH BCe (huzypoi!t

JInctuHr 6.6. MonmmopdHble hurypsbl
Polymorphic Shapes
public class Square implements Shape {
private Point topleft;
private double side;

public double area() {
return side*side;

}
}

'Y npobieMbl cynecTBYIOT 00XOAHbBIE PEIIEHNUsT, XOPOIIO U3BECTHBIE OMBITHBIM 00bEKTHO-
OpPUEHTUPOBAHHBIM TIporpammuctaM: Haripumep, nmarrepa [IOCETUTEJID wiu aoitnas auc-
neryepusaiyst. Ho y aTux npuemMoB UMetoTcst COGCTBEHHbBIE U3JEPKKH, K TOMY K€ OHU 00BIUHO
BO3BPAIAIOT CTPYKTYPY K COCTOSTHUIO POLIELyPHOI IIPOrPAMMBL.
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public class Rectangle implements Shape {
private Point topleft;
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;

}
}

W croBa MbI Ha6n1011aeM B3aNMO/IOTIOJIHATONIYIO IPUPO/LY ITUX ABYX OHpelIe]IeHHﬁ.
B atom IIPOABJIAETCA OCHOBOIIOJIaratoIasa JNXOTOMUA MEKIY obbeKTaMu U CTPYKTY-
paMu JaHHBIX.

IIpouedyprviil kK00 (K00, UCROIL3YIOWUTE CIMPYKMYPLL OAMHBIX) N0360Jem 1ezko 000a6-
JSMb HOBbLE PyHKUULU 6€3 USMEHeNUs. CYUeCMBYIouUX cmpykmyp darvix. Obsexmio-
OPUEHMUPOBAHHBLTL KOO, HANPOMUE, Ynpouaem 000asieHue HOBbIX KIACCO8 0e3 usme-
HENUS CYULECTBYIOUGUX (DYHKIUUIL.

O6paTHble yTBEPAK/IEHMS TAKKEe UCTUHHBI.

IIpouedyprwiii ko0 ycaoxctsem 0006asienue HOBbIX CIMPYKMYP OaHHbLX, NOMOMY UMO OHO
mpebyem usmenenus écex Qynxuuii. O6oexmmuo-opuenmuposantvlii Koo YCroHCHAC
dobasnenue 1oevLx PYHKYULL, NOMOMY UMO 0L 3M020 OONCHDL USMEHUMDCS 6CC KAACCHL.

Taxum 06pazom, To, 4to ¢iokHO B OO, TIPOCTO B IPOIEyPHOM ITPOTPAMMUPOBAHUH,
a TO, 4TO CJIOKHO B ITPOIE/lyPHOM IIporpamMmmuposanun, mpocto 8 OO!

B 11060i1 CJI0KHOIT cucTeMe BO3HUKAIOT CUTYalllU, KOrJa BMECTO HOBBIX (DYHKIIMIL
B cucTeMy TpeOyeTCst BKIIOUNTH HOBbIE THITBI IAHHBIX. JIJIst TAKUX CUTYaIHil 0GBEKTHI
1 0ObEKTHO-OPUEHTHPOBAHHOE [IPOrPaMMUPOBAaHUE 0COOEHHO YMECTHBI. Bripouem,
ObIBaeT 1 0OpaTHOE — BMECTO HOBBIX TUIIOB JAaHHBIX Tpebyercs H00aBUTh HOBbIE
dbyurumu. Toraa Jydiie MOAXOAUT TIPOIEAYPHBIN KOI U CTPYKTYPbI JAHHBIX.

OT1bITHBIE TTPOTPAMMHUCTBI XOPOTIIO 3HAIOT: MTPEJICTABJIEHNE O TOM, YTO BCE JIAHHBIE
JIOJIKHBI TIPEACTABIATHCS B BUJe 00bEKTOB — Mugh. VIHOIIA NPEAIOYTHTEIbHbI IIPO-
CThI€ CTPYKTYPHI JAHHBIX U IIPOLEAYPHI, PabOTAOIINE C HUMU.
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3akoH [leMeTpbl

XO0pOIIIo U3BECTHOE IBPUCTUYECKOE TTPABUJIO, HA3BIBAEMOE 3AKOHOM /[emempbl!, TIacHT,
YTO MOJIYJIb HE JI0JIKEH 3HATH BHYTPEHHEE YCTPOMCTBO TeX 0GBEKTOB, ¢ KOTOPHIMU OH
pabotaer. Kak Mbl BUIEIU B IPEABIAYIIEM pasjiesie, 00bEeKThl CKPhIBAIOT CBOU JaHHbIE
1 IIPEIOCTABIIAIOT ONlEePAMK A1k pabOThI ¢ HUMK. DTO 03HAYAET, YTO OOBEKT He J0JI-
JKE€H PACKPBIBATh CBOIO BHYTPEHHIOIO CTPYKTYPY Yepe3 MeTO/IbI I0CTYTIA, TOTOMY YTO
BHYTPEHHIOIO CTPYKTYPY CJI€/IyeT CKPbIBATh.

B Gostee TouHOiT hopMynupoBKe 3akoH JleMeTpbl I1acuT, 4to MeToz f kaacca C IoJKeH
OrpaHUYNBATHCS BHI30BOM METOOB CJIEAYIOMINX OOBEKTOB:

QO G

O 006BEKTHI, cO3aHHbBIE f;

O 006BEKTHI, IiepelaHHbIe f B KAaUeCTBE apTyMEHTa;

O 00BEKTDI, XPAHSIIIECS B TIepeMeHHOI sK3emiLisipa C.

Merton e doadcern BbI3BIBATH METOAbl 0OBEKTOB, BO3BPALIAEMBbIX JTIOOBIMY 13 Pas-
pettieHHbIX (YHKIUI. J[pyruMu cjioBaMu, pa3roBapuBaTh MOKHO C IPY3bsIMU, HO He
C Uy’KaKaMHu.

Cremyromuii Ko HapytiaeT 3akoH /[emMeTpsl (cpeint poyero), MOTOMY YTO OH BBI3bI-
Baet pynkiumio getScratchDir() ns BozBpaiaemoro 3nauenus getOptions(), a 3arem
BbI3bIBaeT getAbsolutePath() ama Bo3BpalaeMoro 3HaueHud getScratchDir().
final String outputDir = ctxt.getOptions().getScratchDir().getAbsolutePath();

KpyweHue noesna

[Togo6Hast cTPYKTYpa KOJa 4aCTO HA3bhIBAETCS «KPYIIEHUEM I10€e3/a», IOTOMY YTO
IIETIOYKN BBHI30BOB HAIOMHMHAIOT CIETJIEHHbBIE BATOHBI TI0€3/1a. Takue KOHCTPYKIINH
CUMTAIOTCS IPOSBJIEHUEM HEOPEKHOIO CTUJISL IPOTPAMMUPOBAHNS M UX CJIEAyeT 13-
6eratb [ G36]. OOBIUHO [EMOYKH JIyUIlle PA3IeJUTh B CJIEAYIONEM BUIE:

Options opts = ctxt.getOptions();

File scratchDir = opts.getScratchDir();

final String outputDir = scratchDir.getAbsolutePath();

Hapymrator vt a1 1Ba (hparmMeHTa 3aKoH
[lemerpbni? Hecomuenno, BMemnaomun
MOJTYJTh 3HAET, 9TO 00HEKT KOHTEKCTa Ctxt
COJZIEPKUT 3HAYEHUS TTAPAMETPOB, B UNCJIO
KOTOPBIX BXOAWT U BPEMEHHBIH KaTaor,
obsragatonuii abCOMOTHBIM IIyTeM. JTO
ZOBOJILHO OOJBIION 00beM UHbOPMALIUT

Uhttp://en.wikipedia.org/wiki/Law_of Demeter
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NIt OfTHOM (byHKIMK. BoiprBatoniast (hyHKIUS A0JKHA 3HATD, KaK ITePEeMeaThCs
MESK/Ly MHOKECTBOM PasHbIX 0OBEKTOB.

Hapyaer s atot koz 3akoH /lemerpsl uin HeT? Bee 3aBUCUT OT TOTO, UM SIBJISTIOTCS
ctxt, Options u ScratchDir — ofbeKTaMu WM CTPYKTYPaMU TaHHBIX. Ecan 910 065-
€KTbl, TO MX BHYTPEHHSISI CTPYKTYPa JA0JIKHA CKPBIBATHCS, TI09TOMY HEOOXO0ANMOCTb
undopmaiu 06 UX CTPOEHUU SIBJISIETCS] IBHBIM HapyllleHHeM 3akoHa JleMeTpbl.
C npyroii cropoHsl, ecaiu ctxt, Options u ScratchDir mpeacraBasior coboii 0ObIYHbIE
CTPYKTYPBI JaHHBIX, He 00JIafalolNye MOBEeIeHUEM, TO OHI €CTECTBEHHBIM 00pa3oM
PACKPBIBAIOT CBOIO BHYTPEHHIOIO CTPYKTYPY, a 3aKOH /leMeTphl Ha HUX HE PacIpo-
CTpaHsieTcs.

[Tpumenenue GyHKIUI ocTyna 3aTpyAHsieT cutyaruio. Ecau Ob1 Koj ObLT 3ariucan
caieyonmM 06pasoM, BEPOSITHO, Y HAC He BO3HUKAIO OBl BOTIPOCOB IO MTOBOJY Hapy-
nienud 3akona Jlemerpsr:

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

CuTyarust CymecTBeHHO YIPOCTUIACH GBI, €CJIi ObI CTPYKTYPbI IaHHBIX ITPOCTO CO-
JlepKaJi OTKPBITHIE TlepeMeHHble 6e3 (DyHKIMIT, a 00bEKThl — IPUBATHBIE TIEPEMEHHbBIE
¢ OTKPBITBIMU (hyHKIMIMUA. OTHAKO HEKOTOPbIE CYIIECTBYIONNE HWH(PPACTPYKTYPHI
u crangapThl (HarpumMep, Beans) TpebyioT, 4ToObI laske IPOCThIe CTPYKTYPBI IAHHBIX
MMeJI MeTO/Ibl UTEHUST 1 3aITNCH.

f6puabl

Best ata Hepazbeprixa WHOT/IA TPUBO/INT K TIOSIBJIEHIIO THOPU/HBIX CTPYKTYP — HAIIO-
JIOBUHY 0OBEKTOB, HAMOJIOBUHY CTPYKTYP JAaHHBIX. [HOPUIIBI coepKaT Kak (hyHKITHN
JI7IS1 BBITIOJIHEHUST BAKHBIX OIlepalliii, Tak U OTKPbITbIE lepeMeHHbIe U OTKPbIThble
METO/IbI YTE€HNSI /3aMICH, KOTOPbIE BO BCEX OTHOIIEHUSIX JeJIal0T TPUBATHBIE TIepeMeH-
HbIe OTKPBITBIMU. /[pyruM BHEITHUM (DYHKITMSAM IIpe/lJIaraeTcs NCI0JIb30BaTh ATH Iie-
peMeHHbIE TaK, KaK B IIPOIELYPHBIX TPOTPAMMAX HCIIOJIb3YIOTCS CTPYKTYPBI JTAHHBIX .

IToxo6HbIe THOPHIBI YCIOKHAIOT Kak [00aBIeHNne HOBBIX (DYHKI[UH, TaK 1 HOBBIX
crpykTyp Aanubix. O 06BEANHAIOT Bee Xyuiee 13 obenx Kareropuii. He ucmosns-
gyiite tuGpupl. OHU SBJSIOTCS TPU3HAKOM CYMOYPHOTO TIPOEKTUPOBAHMUS, ABTOPBI
KOTOPOTO He YBEpeHbI (UJIH ellle XYiKe, He 3HAIOT), YTO OHU COOUPAIOTCS 3alUIIATE:
(byHKITMY WiIn TUITBL.

CKpbiTHE CTPYKTYPpbI

A ecsm ctxt, options m scratchDir mpeacraBiasiior cob60i 0OBEKTBI ¢ PeaJbHbIM TI0Be-
nervem? TTOCKOTBbKY OGBEKTHI IOTKHBI CKPBIBATH CBOIO BHYTPEHHIOO CTPYKTYPY, MbI
HE CMOJKeM TIePeMeNaThCst Mesk/ly HUMU. Kak ske B 9TOM ciry4ae y3HaTh abCOMOTHBIN
ITyTh BPEMEHHOTO KaTajora?

! Mrorma oo HasbiBaeTcs «(pyHKIMOHATbHOMN 3aBucThio» (Feature Envy) — us [Refactoring].
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ctxt.getAbsolutePathOfScratchDirectoryOption();

TN
ctx.getScratchDirectoryOption().getAbsolutePath()

ITepBblii BapuaHT IIpUBEAET K padpacTanuio Habopa MeToJoB o0bekTa ctxt. Bropoi
BapuaHT Ipeanosaraer, 4ro getScratchDirectoryOption() Bo3Bpaliaer CTpyKTypy
JIaHHbIX, a He O6’beKT. Hu O/IVH U3 BapMaHTOB HE BbI3bIBAET 9HTY3Ha3Ma.

Ecim ctxt sgBiseTcst 0GbEKTOM, TO Mbl JI0JIZKHbI IIPUKA3ATH €MY BBIIOJIHUTD HEKYIO OIle-
paIuio, a He 3arpaiimBaTh y Hero nHGOPMAIINIO O er0 BHYTPEHHEM yCTPOHCTBe. 3a-
yeM HaM HOHaZ00MICs aGCOIIOTHBII Iy Th K BPEMEHHOMY KaTajIory? UTo Mbl cobupa-
eMCsI ¢ HUM JiesiaTh? PaccMoTpuM ciemyromuil (pparMeHT TOTo ke MOyJIst (pacioso-
JKEHHBIN Ha MHOTO CTPOK HUKeE):

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

BufferedOutputStream bos = new BufferedOutputStream(fout):

Cwmerrenne pasubix ypoBHeit getanusanuu [ G34][ G6] BBITIAINT HEMHOTO TIyTaIoIIe.
Toukw, KOChIE YePThI, paciiipeHus (HailioB 1 0O0bEKTHI File He JOJKHBI TaK OeCIieqHO
HepeMeNIBaThCs MEKLY co00ii 1 ¢ OKpysKaomuM KogoM. Ho eciu He oOpamars Ha
HTO BHUMAHWUSI, MBI BUIIUM, UTO aOCOJIOTHBIN ITyTh BPEMEHHOTO KAaTaJIOTa OMPEIEIISIIICS
JIIST CO3/IAaHUST BpDEMEHHOTO (haiijia ¢ 33/JaHHBIM NMEHEM.

Tax mouemy Obl He IIPUKa3aTh 00BEKTY CtXt BBIIOIHUTH 3Ty OIEePALUIO?
BufferedOutputStream bos = ctxt.createScratchFileStream(classFileName);

Borrsstur BriosiHe pasymuo! Takoe periierue mo3BossieT 06bEeKTY Ctxt CKPBITh CBOE
BHYTpPEHHEe CTPOeHNe, a TeKyIell (yHKIMKI He TTPUXOIUTCS HapyliaTh 3aKoH [leme-
TPBI, TEPEMETIASCH MEKTY OOBEKTaMM, O KOTOPHIX € 3HATDH He TTOJI0KEHO.

061beKkTbl Nnepeaaym AaHHbIX

KBunTaCCEHIMEN CTPYKTYPDI JAHHBIX SIBJSIETCS KJIACC C OTKPBITHIMU IT€PEMEHHBIMU
u 6e3 pyukIiwil. IHoTIa Takyie CTPYKTYPBI HA3BIBAIOTCS 006eKMamiL nepedai OantuLx,
n DTO (Data Transfer Object). Crpyxrypst DTO upe3BbuaiiHo moJie3Hbr, 0coOOeH-
HO TIpu paboTe ¢ 6azaMu TaHHBIX, pasbope cooOIeHn 13 coKeToB U T. /. C HUX 4acTo
HaunHaeTcst cepust (ha3 mpeobpasoBaHUst HU3KOYPOBHEBBIX JIAHHDIX, TOJYYEHHDIX U3
6asbl, B 00BEKTHI KOJIA TPUJIOIKEHISL.

Heckoubko Gostbiiiee pacmpocTpaHeHte mosydria hopMa bean-KOMIOHEHTOB, TIPe/I-
cTaBjieHHas B iucTrHTE 6.7. Bean-KoMIOHEHTBI COCTOST U3 TPUBATHBIX IEPEMEHHDIX,
oTIepaIiii ¢ KOTOPBIMHU OCYIIECTBJSIOTCS TPU TTOMOTIIN METOZOB UTEHUS /3aITHCH.
[Momo6Hast hopMa MCeBAONHKATICYISAINH MOHUMAET HACTPOEHUE HEKOTOPHIM G110~
crutesisiM aucToThl OO, HO 00BIYHO HE UMEET IPYTHX MPEUMYIIECTB.

JInctuHr 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 streetkxtra,
String city, String state, String zip) {
this.street = street;
this.streetExtra = streetbExtra;
this.city = city:
this.state = state;
this.zip = zip;
}

public String getStreet() {
return street;

}

public String getStreetExtra() {
return streetkExtra;

}

public String getCity() {
return city:

}

public String getState() {
return state;

}

public String getZip() {
return zip;

}
}

AKTUMBHbIE 3anucu

Axrtusnbie zanucu (Active Records) cocrasisiior ocobyio pasHosugHocts DTO. Ouu
TOKE TPEICTABJISIIOT COOO# CTPYKTYPbI JAHHBIX ¢ OTKPBITBIME TIePEMEHHBIMU (UJIH T1e-
PEMEHHBIMU ¢ bean-10cTynom), Ho 0OBIYHO B HUX MPUCYTCTBYIOT HABUTAI[OHHBIE Me-
TOJIbI — TaKUe, Kak save mwin find. AKTUBHBIE 3aIIUCH Yallle BCETO SIBJISIOTCS Pe3yJIbTa-
TaMU TIPSIMOTO TIpeobpa3oBaHuist TabJuI] 6a3 JaHHBIX WIH APYTUX NUCTOYHUKOB JaHHBIX.

K coxasieHuto, pazpabGoOTYNKN YaCTO IBITAIOTCS HHTEPIPETUPOBATH TAKUE CTPYKTYPbI
JTaHHDbIX, KaK O6'b€‘KTbI, 1 BRJIIOYAIOT B HUX METO/Ibl, pe€aJn3yIoline 61/13H€C-JIOI‘I/IKy.
OptHaKO TaKOM MOAXO/] HESKEJIATEICH, TAK KaK OH CO3/aeT THOPH/ MEKIY CTPYKTYPOI
JMAHHBIX U OGBEKTOM.

Koneuno, npobjieMa peraercst MHade: ak TUBHbIE 3alIMCH MHTEPIPETUPYIOTCS KaK
CTPYKTYPbI JaHHBIX, a B IPOrPAMMe CO3/Ial0TCSI OTAETbHbIE 00BEKThI, KOTOPbIE CO-
nepsKar OU3HEC-JIOTHKY U CKPhIBAIOT CBOU BHYTPEHHUE JaHHble (KOTOPbIE, BO3MOKHO,
[IPEACTABIAIOT COO0i 0OBIYHBIE DK3EMILISPBI KJIacCa aKTUBHON 3aIIiCh ).
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130 FnaBa 6. O6bLEKThI Y CTPYKTYPbl AAHHbIX

3aK/ilouyeHue

OG6bEKTHI TTPEIOCTABIISAIOT MOBECHNE 1 CKPHIBAIOT JAHHBIC. ITO MO3BOJISET POTPAM-
MHUCTY JIETKO T0OABJISITH HOBBIE BU/IBI OOBEKTOB, HE M3MEHSIST CYIIECTBYOIIETO MOBEIe-
must. C IpyToit CTOPOHBI, 0GBHEKTHI YCTOKHSIOT T0OABIEHNE HOBOTO MOBEIEHHS K CY-
mectBytonuM o0berTaM. CTPYKTYPbI JAHHBIX TPEIOCTABJISIIOT IAHHbIE, HO He 06J1a-
MAIOT CKOTBKO-HUOYL 3HAYUTETBHBIM moBemeHreM. OHI YIPOIAIOT T00aBIeHIe HO-
BOTO TIOBEJIEHUS B CYIIECTBYIONIIE CTPYKTYPbI IAHHBIX, HO 3aTPYAHSIOT 100aBJIeHIE
HOBBIX CTPYKTYP JIAaHHBIX B CYIIECTBYIONINE (DYHKITUN.

Ecnu B HEKOTOPOW crcTEME HAC TIPEKE BCETO MHTEPECYET THOKOCTD B TOOABIEHU
HOBBIX TUIIOB JIAHHBIX, TO B 3TOH YaCTU CHUCTEMBI TIPEANIOUTEHIE OTAACTCS OObEKTHON
peanuzaruu. B Ipyrux cydasx Ham Hy;KHA THOKOCTD PACIIMPEHSI TIOBEIEHNSI, U TOT-
J1a B 9TOM YaCTH UCTIOIB3YIOTCS TUITBI TAHHBIX U TIPOTIELYPbI. XOPOIIUH TPOTPAMMUCT
OTHOCUTCH K 9T0ii IpobJieMe 6e3 1pepyOesKieHus: U BbIOMpaeT TO pelleHre, KOTopoe
JIy4IIie BCETO MOAXOAUT /ISt KOHKPETHON CUTYATIN.

JintepaTtypa

[Refactoring]: Refactoring: Improving the Design of Existing Code, Martin Fowler
et al., Addison-Wesley, 1999.
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O6paboTka owumnbok

Maiixn @usepc

Ha nepsblil B3rJisi/ r1aBa, nocssinerHas 00paboTke onboK, B KHUTE 0 YUCTOM KOJIe
BBITJISAAUT HeMHOTO cTpanio. O6paboTka onmboK — OjIHA M3 TeX PYTUHHBIX Bellei,
KOTOPBIMU HAaM BCEM MIPUXOIUTCS 3aHUMATHCS TTPU TporpamMmMupoBanuu. [Iporpamma
MOZKET MOJIYYUTh aHOMAJIbHble BXOAHbIE JAHHbIE, HA YCTPOICTBE MOTYT IIPOM30NTH
c6ou. Kopoue ToBopst, BBITIOJHEHNE TTPOTPAMMbI MOJKET MONTH 110 HEBEPHOMY MY TH,
n eCJjinh 9TO C.quaeTCH, MDbI, HpOrpaMMI/ICTbI, JOJIZKHDBI H03a6OTI/ITbCH, qTO6bI HaIIl KO/T
ClleJ1aJI TO, YTO eMY IIOJIOKEHO CENATD.

OjHAKO CBSA3b ATUX JABYX TeM — 06paboTKM OMMOOK U YUCTOTO KOJla — OUYEBU/HA.
Bo MHOTHX KOI0BBIX Oa3ax 06paboTKa OMIMOOK BBIXOAUT Ha MEPBBIH 11aH. S BoBce
HE XO4y CKasaTh, YTO KOJ[ HE JIEJIAeT HIUYETO MOJIE3HOTO, KPoMe 06paboTKY OMInGOK;
ST UMEI0 B BUJLY, 4TO M3-3a PasOPOCAHHON MOBCIOLY 06pabOTKY OMUOOK MTPAaKTHYECKH
HEBO3MOJKHO MOHATH, YTO Ke feaer Koga. O6paboTka ommboK BaskHa, HO €CJI OHI
3aCJIOHAIOT COGOM JIOTHKY IPOTPaMMbl — 3HAYUT, OHA PEATM30BAHA HEBEPHO.

B ar0ii r71aBe mpeicTaBIeHbl HEKOTOPbIE COOOPAKEHUST M TPUEMBI, KOTOPBIE TIOMOTAIOT
CaTh YUCTBINA M Ha[EXKHbIH KO, TO €CTh KO, B KOTOPOM OIINOKK 00pabaThiBaloTCsa
CTUJIBHO U 3JIETAHTHO.
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132 FnaBa 7. O6paboTka onboK

Ncnonb3yuTe UCKIIOUEeHUNA
BMeCTO KoAoB ownbok

B nasiexom mpoiisioM MHOTHE SI3bIKU TIPOTPAMMUPOBAHMS HE TTO/IIEPAKUBAIIN MEXAHU3-
Ma 00pabOTKM NCKIIOYEHNH. B TakMX sA3bIKax BO3MOKHOCTH 00PaOOTKI U TONY9eHNUST
undopmanuu 00 ommbkax GLin orpanuyensl. [Iporpamma 6o ycranasiusaia dJar
ombKu, b0 Bo3Bpallaia Ko, KOTOPbI IIPOBEPsIICS Bbi3biBalolieil cropoHoil. O6a
croco6a IpoEeMOHCTPUPOBAHDL B JIcTUHTE 7.1.

Jinctmur 7.1. DeviceController.java
pubTic class DeviceController {

public void sendShutDown() {
DeviceHandle handle = getHandle(DEV1);
// TlpoBEpUTL COCTOAHME YCTPOICTBA
if (handle != DeviceHandle.INVALID) {
// COXpaHnTb COCTOSHWe YCTPOWCTBA B Mofie 3anucu
retrieveDeviceRecord(handle);
// Ecnnm yCTpOWCTBO He NpPUOCTAHOBAEHO, OTKINYMTL €ro
if (record.getStatus() != DEVICE_SUSPENDED) {
pauseDevice(handle);
clearDeviceWorkQueue(handle);
closeDevice(handle);
} else {
logger.Tog("Device suspended. Unable to shut down");

} else {
logger.log("Invalid handle for: " + DEV1.toString()):

}
}

VY 060oux perieHuii uMeercs OOIIMiT HeIOCTATOK: OHM 3arPOMOIKAAIOT KO/ Ha CTOPOHE
BbI30BA. BhI3bIBaoNIas CTOPOHA JOJIKHA IIPOBEPATH OIMOKKM HEMEIJIEHHO MOCJIE Bbl-
soBa. K coxasenuio, 06 aToM Jierko 3a0biTh. 110 910l IpuymHe Ipu 0OHAPYKEHUN
oLMOKM Jiyulile UHUIMUPOBATh McKodenue. Ko Bbi3oBa craHoBUTCS OoJiee IIOHAT-
HBIM,  €r0 JIOTMKA He CKPBIBAETCS 32 KOJ0OM 00pabOTKU OIUOOK.

B sucTunre 7.2 npeacrasieH TOT jKe KOJI ¢ BblAadeil MCKIIOUYeHHIT B METO/axX, CIIoco0-
HBIX OOHAPYKUBATH OMIHOKH.

O6parure BHUMaHUE, HACKOJIBKO YHIIE CTal KO/ [Ipruyem e aske He B 9CTETHKE.
KauecTBo KOZa BO3POCIIO, IOTOMY 4TO JIBa aClleKTa, KOTOPbIe Mpesk/ae ObLIN TeCHO
MePEJIeTeHbl — aJTOPUTM OTKJIIOUEHUST YCTPOiicTBa 11 06paboTKa OIMHOOK, — TeTeph
M30JIMPOBAHBI IPYT OT Apyra. Bl MOKeTe pacCMOTPETh UX 110 OTAEJIBHOCTH U Pa3o-
6paTbCH B KaK/IOM 13 HUX HE3aBUCUMO.
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HauyHuTe c HanucaHus KoMaHabl try-catch-finally 133

JNnctuHr 7.2. DeviceController.java (c nckno4eHnsaMm)
public class DeviceController {

public void sendShutDown() {
try {
tryToShutDown() ;
} catch (DeviceShutDownError e) {
Togger.log(e):
1
}

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

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

}

private DeviceHandle getHandle(DevicelD id) {

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

HayHuTe C HanucaHnUs KOMaHAbl
try-catch-finally

VY ucKII04eHnH ecTh O/{Ha MHTEPECHAsE 0COOEHHOCTD: OHU OIPEESIOT 00IaCTh BU/U-
MOCTH B Bailel nporpamme. Pazmerias Koj B cekiuu try komanet try-catch-finally,
BbI YTBEPKIAETE, YTO BBIIIOJHEHKE [IPOrPAMMBbI MOKET IIPEPBAThC B JIIOOOM TOYKE,
a 3aTeM IPOJIOJKUTHCS B CEKIUU catch.

Bioku try B KakoM-TO OTHOIIIEHUH HATTOMUHAIOT Tpan3akinu. Cekiug catch 1osKHa
OCTaBUTH TPOTPAMMY B IIEJIOCTHOM COCTOSTHUH, U4TO ObI U IPOU3OIILIO B CEKITUH try.
[To aT0i1 IpHYMHE HanIMCaHKe KO/, KOTOPbII MOXKET MHUIIMUPOBATD NCKJIIOUEHUS, Pe-
KOMEH/IyeTCst HAUMHATD ¢ KOHCTPYKImu try-catch-finally. 9To momMoxkeT BaM oripeie-
JINTH, YeT0 OJUKEH OJKUATh MOTh30BaTE b KOJIa, UTO OBl HU MTPOU3OIILIO B KOJIE try.

JonycTuM, TpedyeTcs Halucath Ko, KOTOPbIil OTKpbIBaeT (ailJl 1 YnTaeT U3 Hero
cepuan30BaHHbIe 00ObEKTBL.
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134 FnaBa 7. O6paboTka onboK

HaureMm ¢ MOyJIbHOTO TeCTa, KOTOPBIN IIPOBEPSIET, YTO IIPU HEYa4HOM OOpalieHun

K haiiny OyaeT BbIIaHO UCKJIIOUYEHHE:

@Test(expected = StorageException.class)

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

}
ﬂ]lH TeCTa H€06XOZII/IMO CO3/1aTh CJIEAYIOUIYIO ITPOTPAMMHYTO 3arIyiKy:

public List<RecordedGrip> retrieveSection(String sectionName) {
// TlyCTo, NOKa He NoABUTCA peasibHaA peanu3auus
return new Arraylist<RecordedGrip>();

Tect 3aBepmaercs HeyaueH, TOTOMY YTO KO/l He MHUIINUPYET UCKIIOYeHNs. 3aTeM
MBI M3MEHSIEM CBOIO PEAIM3aIMIo TaK, YTOObI OHA TIOMBITATIACH OOPATUTLCS K HECYIIe-
cTByMotemy daiiy. [Ipy mompITKe BBIMOJTHEHNUS TPOUCXOANUT UCKIIOUEHNE:

public List<RecordedGrip> retrieveSection(String sectionName) {
try {
FilelnputStream stream = new FilelnputStream(sectionName)
} catch (Exception e) {
throw new StorageException("retrieval error", e);

}

return new ArraylList<RecordedGrip>();
Tenepb TeCT MPOXOUT YCIEIIHO, TOTOMY 4TO MbI IlepexBaTU/IN HckIoueHne. Ha atoit
CTaJiuy MOKHO TIepepadoTaTh Ko/ THIT MepexBaThIBAEMOTO UCKIOUEHUSI CY/KAETCST
J10 TUIIQ, peajibHO MHULIMUPYEMOTI0 KOHCTPYKTOPOM FilelnputStream, To ects FileNot-
FoundException:

public List<RecordedGrip> retrieveSection(String sectionName) {
try {
FileInputStream stream = new FileInputStream(sectionName):
stream.close();
} catch (FileNotFoundException e) {
throw new StorageException("retrieval error", e);

}

return new ArraylList<RecordedGrip>();
1
Omnpeenus 06/1acTh BUAXMOCTH TIPH MTOMOIIN CTPYKTYPbI try-catch, MbI MOKEM ¥C-
0JIb30BaTh MeToA0JI0r1i0 TDD 171 MOCTPOEHUsT OCTAIbHON HEOOXOAUMOIT JIOTHKH.
ITa JIOTUKA Pa3MeIaeTcs MexK/Ly co3fianueM FilelnputStream m 3akpbITHEM, a B €€ KoJie
MOKHO CYMTATh, YTO BCE OIepalliil ObLIU BbIIIOJHEHBI O€3 OIINGOK.

[TonpoOyiiTe HaMCcaTh TECTDI, IPUHYANTEIBHO MHULMUPYIONIIE NCKIIIOYEHS, 4 3aTeM
BKJIIOYMTE B 00pabOTUYKK HOBeJeHNe, 0OeCIIednBaoliee IPOX0KIEHNE TECTOB. DTO 3a-
CTaBHT BAC IIOCTPOUTDH TPAH3AKIIMOHHYIO 06J1aCTh BUAMMOCTH OJIOKA try M MOMOKET
COXPaHUTD €€ TPAH3AKIMOHHYIO IPUPOLIY.
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Mcnonb3ayiiTe HENpoBepsiEMbIE UCKITHOUEHNS 135

Ncnonb3yiTe HenpoBepsieMble UCK/THOYEHUSA

Bpems criopos npoiio. Java-nmporpaMMUCThI ToAaMyu 00Cy K /aln IPEeUMYyILeCcTBa
1 HeocTaTKU posepsieMbix nckodennii (checked exceptions). Kora nposepsiembie
MCKJIIOYEHUS TIOSABUIINCH B IIEPBOI Bepcuu Java, BCeM Ka3ajioCh, 4TO HTO OTJIMYHAsS
nzest. B curnaTtype Kajkaoro MeTofia JOJKHBL ObITh [EPEYNCIeHbl BCE NCKIIOYeHNs],
KOTOPBIE MOTYT MepelaBaThCs BhI3bIBaomeil cropone. DakTaeckn NCKIIOIEHUS
CTAaHOBMJIMCh 4aCThIO TUIIA MeToja. Ec/iu curnarypa He COOTBETCTBOBa/la TOMY, YTO
IPOMCXONT B KOJIE, TO TIPOTPAMMa MPOCTO HE KOMITUJIMPOBAIACK.

B TO BpeMs1 MBI ¢ 9HTY3Ma3MOM OTHOCHUJIMICH K TTPOBEPSIEMBIM MUCKJIIOYEHHSIM; B CAMOM
niesie, oHM GBIBAIOT TToJIe3HBIMU. Ho ceiivac cTaio sicHO, 4TO OHU He SBJISIIOTCS He0HX0-
JTUMBIMU JIJTST CO3/IAHMS HaJIeKHBIX TporpamM. B C# HeT TpoBepsieMbIX UCKIIOUEHUT],
U HECMOTPS Ha Bee 00ecTHbIe TONBITKH, B C++ OHM Tak U He MOABWINCE. VX Takke
ser B Python u Ruby. Tem He MeHee Ha Bcex 9TUX SI3bIKAX MOKHO [TUCATH HAJIEKHbIE
MporpaMMbl. A pa3 Tak, HaM TTPUXOJIUTCST PETaTh, ONPAB/BIBAIOT JIM TTPOBEPsEMBbIe
UCKJIIOYEHUS TY 1IeHY, KOTOPYIO 32 HUX IIPUXOAUTCA MJIATUTb.

Kaxyio 1ieny, cipocute Bbi? [leHa npoBepsieMbIX UCKIIOUEHUI — HApyIIeHUe TTPUH-
IUTIa OTKPBITOCTH /3aKkpbiTocTu [Martin]. Ecsiv oI mHUTIMUpYeTe mTpoBepsieMoe uc-
KJTIOUEHHE U3 METO/Ia CBOETO KO/IA, a Catch HAXOAUTCST TPEMST YPOBHSIMH BBIIIIE, TO 3TO
HCKJIFOUEHUE 0JKHO OBITh OOBSBICHO B CUTHATYPAX BCEX METOIOB MEK/IY BalllUM
MeTtozioM u catch. CienoBaresibHO, H3MeHEHNE HA HU3KOM yPOBHE IIPOrPAMMHOTO
[IPOAYKTA IPUBOANUT K U3MEHEHUSIM CUTHATYP Ha MHOIMX 00Jjiee BbICOKUX YPOBHSIX.
W3meHeHHbIE MOYJIU TIPUXOJUTCSI CTPOUTH U Pa3BEPTHIBATH 3aHOBO, TIPUTOM UYTO
B IIpOrpaMMe He M3MEeHUJIOCh HUYEero, YTo ObLI0 Obl CYIEeCTBEHHO /IS HUX.

[TpescTaBbre MEPApXUI0 BBI3OBOB 0OJIBINON cucTeMbl. DYHKITMI BEPXHETO YPOBHS
BBI3BIBAIOT (DYHKIMK HIZKEJIEKAILErO YPOBHSI, KOTOPBIE, B CBOIO OUEPE/lb, BHI3bIBAIOT
byHKITMY HU3KUX ypoBHEN U T. /. Ternepb 0MyCTUM, YTO OJIHA U3 HU3KOYPOBHEBBIX
dYHKIMI N3MEHMIaCch TAKMM 06pa3oM, YTO OHA J0JKHA MHUIIMUPOBATH UCKTIOUEHHE.,
Ecau aTo uckimouenve sBJsieTCs MPOBEPSIEMBIM, TO B CUTHATYPY (DYHKIIUM JIOJIKHA
OpITh 00aBaeHa ceknus throws. Ho Torma kaskaas GyHKIINS, BbI3BIBAIOIASA HATITY
U3MeHEeHHYIO (DYHKIIMIO, TOKe NOJIKHA ObITh U3MEHEHA C IIepeXBATOM HOBOIO UC-
KJIIOYEHNUS WA IPUCOENHEHIEM COOTBETCTBYIOMIEN CeKIUM throws K ee CUTHATYpe.
U Ttak po 6eckoHeyHOCTH. B TOre MBI MMeeM KacKaj M3MeHEeHUH, TPOOMBAIOIIIXCS
€ HIJKHUX YPOBHEH ITPOTPAMMHOTO TTPOMyKTa Ha BepxHue ypouu! IIpu sTom Hapy-
HTa€TCA MHKAIICYJIAINA, IIOTOMY 4TO BCE (byHK]_[I/II/I Ha ITyTH MHUIMWPOBAHWA TOJKHBI
pacroiaraTh noApobHoit nHbopManueil 00 3TOM HU3KOYPOBHEBOM MCKIIOYEHUN. YUu-
TbIBast, YTO [JIABHOM 1[EJIbIO UCKIIIOYEHWIT ABJISETCS BO3MOKHOCTD 0OpabOTKY OMIMOOK
«Ha PacCTOSTHUU», TAKOE HapyllleHHe HHKAIICY/IALIN IPOBEPIeMbIMU UCK/II0UEeHUSIMU
BBITJISZIUT OCOOEHHO [TOCTBIIHO.

ITpoBepsieMblie UCKJIUEHUSI HHOTAA MOTYT MPUTOAUTHCS MIPU HAUCAHUU 0COOO
BKHBIX OUOIMOTEK: TPOTPaMMHUCT 06s3aH TiepexBatuTh nxX. Ho B obimem ciaydae
Pa3pabOTKU MPUIIOKEHUHN TPOOIEMBI, CO3/IaBAEMbI€ 3aBUCUMOCTSIMU, TIEPEBENINBAIOT
HIPEUMYIIECTBA.
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MepenaBaiiTe KOHTEKCT C UCKJTHOUEHUSAAMU

Kasoe nckiouenue, THUIIMUPYEMOE B IIPOTPAMMe, JIOJIZKHO COIEPKATD IOCTATOUHO
KOHTEKCTHOU HWH(MOPMAIINH JJIsI OTPEIETIEHIST HICTOUHUKA U MECTOHAXOKIEHIST OTITHO-
ku. B Java u3 106010 UCKII0UeHNsT MOKHO MOJYYUTh JaHHbIE TPACCHPOBKU CTEKA;
OJTHAKO 110 TPACCUPOBKE HEBO3MOXKHO Y3HATh, C KAKOM 11eJ1bI0 BBITTOJIHIACH Ollepaliys,
3aBeplIuBLIAsICS HeyAadeil.

Cospmasaiite cogepskaresbHbie cooOIIeHrs 00 OIMOKaX U HepejaBaiTe UX co CBOUMU
UCKJIIOUeHNsMU. BKaodalite B HuX cBegenus o cOOMHOI onepanuu u tume cHos.
Ecau B mpuioxennn BeseTcs sKypHaJ, repeziaiTe MHOOPMAINIO, TOCTATOYHYTO /11
perucTpanuy OmMOKY U3 ceKuu catch.

OnpegensiitTe Ki1acCbl UCKJIHOUEHUMN
B KOHTEKCTe noTpebHocTen
Bbi3blBaloOLL e CTOPOHDI

CyrecTByer MHOTO ¢ioco6oB Kiraccudukalun ommbok. Harpumep, ormmbKu MOKHO
KJTaccuUIIMPOBATD M0 UCTOYHUKY, TO €CTh 110 KOMITIOHEHTY, B KOTOPOM OHH MPOU-
souwin. Takxke BO3MOKHA KaaccupUKALMs 110 TUILY: ¢OOM YCTPOUCTB, ceTeBble cOou,
OMMOKK MPOTpaMMUPOBaHus U T. 2. OTHAKO TIPY OTIPE/IeJIEHU I KITACCOB UCKITFOYEHII
B IPUJIOKEHUSAX IyMaTh HEOOXOAUMO IIPEXKIE BCEIO O TOM, KaK oHu 0yoym nepexea-
Mmoul8amuCs.

PaccmoTpuM mpuMep HeyauHOM Kiraccudukanuu nckiaodenuil. /lamee mpuBoautcs
KOHCTpYKLus try-catch-finally mus croponneil 6ubnnoreunoii dyukuun. OHa y4u-
TBIBAET BCE UCKIIIOUEHNUST, KOTOPBIE MOTYT OBITH MHUIIMUPOBAHBI TIPU 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.log("Unlock exception", e);
catch (GMXError e) {
reportPortError(e);
logger.log("Device response exception");
} finally {

.

KoHeTpyKIns comepsKuT MHOKECTBO TIOBTOPEHNUH, U 9TO HEYAUBUTENHLHO. B 601b-
IIUHCTBE CUTYAITHiA TPU 06pabOTKe UCKITIOUEH I BBITOJHAIOTCS OTHOCUTEBHO CTAH-

—

——
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OnpepensiTe Knacchbl UCK/TIOYEHNI B KOHTEKCTE NOTPe6HOCTEN 137

JIApTHBIE ICHCTBYS, He 3aBUCAIINE OT UX PEATBHOM TPUIMHBL. MbI I0JIZKHBI COXPAHUTD
OIOKY ¥ YOEMUTBCS B TOM, 4TO paboTa MPOrpaMMbl MOJKET OBITE TIPOI0JIKeHa. B aTOM
cilydae, TIOCKOJIbKY BBITIOJIHsIEMast paboTa octaercst HoJiee Wil MeHee MOCTOSTHHON
HE3aBHCUMO OT MCKJIIOUEHUS, KO MOKHO CYIIECTBEHHO YIIPOCTUTD — JIJIST TOTO MBI
cosraeM «00epTKy» i BhizbiBaeMoil (hyHkimn APT 1 obGecriedrnBaeM BO3BpalieHme
CTAHAAPTHOTO TUTIA NCKJIIOUEHILS:

LocalPort port = new LocalPort(12);

try {
port.open();

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

} finally {

=

Kuace LocalPort mpeacrasisier co6oii MpocTyio 06epTKy, KOTOpast epexBaThiBaeT
U ipeoOpasyeT UCKIUEHUST, HHUITUUPOBAaHHbIE KiaccoM ACMEPort:

public class LocalPort {
private ACMEPort innerPort;

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

}

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

} catch (DeviceResponseException e) {
throw new PortDeviceFailure(e);
catch (ATM1212UnTockedException e) {
throw new PortDeviceFailure(e);
catch (GMXError e) {
throw new PortDeviceFailure(e);

— e

.

O06epTKr — BPOJE TOM, KOTOPYIO Mbl OIpeaesian st ACMEPort, — GbIBaloT 0YeHb 110-
JIe3HBIMU. BoJiee Toro, MHKATICYISATUS BBI30BOB CTOPOHHUX AP IPUHAJIEKUT K YUCITY
crangapTHbix premoB. CospaBast 06epTKY It CTOPOHHETO BbI30BA, BbI COKPAIIAETEe
110 MUHMMYMa 3aBHCUMOCTD OT HETO B CBOEM KOJIE: B OYLYIIEM BBl MOKETE TI€PEKITIO-
YUTHC Ha APYryio 6ubanoTeKky 6e3 cKoAbKO-HIOyAb 3aMeTHBIX pobiem. O6epTKu
TaKKe YIPOIAIOT MMUTAIIMIO CTOPOHHMX BBI30BOB B XO/I€ TECTUPOBAHMUS KOJIA.

[Mocenee MPeNMYTIECTBO 0GEPTOK 3aKTIOYAETCS B TOM, UTO BBI HE OTPAHNYNBAETECH
apXUTEKTYPHBIMU pelenusiMu pazpaborunka APIL. Bel moskere onpenennts o API,
KOTOPBIH BaM y00€eH. B mpeniayieM mpuMepe MBI OTIPEIETAIN /7SI BCeX cOOEB TTOpTa
OJIMH THUII UCKJIIOUEHUS, U KOJL OT 3TOTO CTAJl HAMHOTO YHIIIE.
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138 Fnaea 7. O6paboTka owmnboK

YacTo B OIpeIesieHHol 001acTi Kozia ObIBAET IOCTATOYHO OTHOTO KITACCA HCKITIOYEHNS.
Nudopmariug, nepeaBaemMasi ¢ HCKIIOYEHUEM, TI03BOJIIET Pa3inyaTh PasHble BU/IbI
otmmbok. Vcrosb3yiite pa3Hble KJIACCHl HCKJIIOUEHUN TOJBKO B TOM CJIy4ae, eCJid Bbl
HaMepeHbI TIePeXBaThIBATh OJHU NCKJIIOYEHNSI, pa3peliast TPOXOsK/IeHe IPYTUX TUTIOB.

OnpepenuTe HOpMaJibHbiA NYTb BbIMOJIHEHUS

Boimonnenne pexoMmeHaauii m3 mpeabi-
AYIUX Pa3iesioB 06eceunBaeT Xopoliee
paszeienne GU3HEC-JIOTUKU U Koja oOpa-
60tku omubok. OCHOBHON KO TIPOrpaM-
MbI HAUMHAET BBITJISZIETH KaK MPOCTOH aJI-
TOPUTM, HE OTSITONEHHBII TOCTOPOHHUMU
BeraBkaMu. OHAKO B pesybraTe Koz 00-
Hapy’KeHus: olMOOK CMeIIaeTcs Ha Iepu-
depurto Barreit mporpaMmbl. Bl co3maeTe
obeprku 11 Buemnux API, 4ToObI UMeTH
BO3MOKHOCTD MHUIIMIPOBATH COOCTBEHHbBIE UCKIIOUEHNS, 1 olpeesere 00paboTuuK,
KOTOPbIiI HAXOAUTCS HaJl OCHOBHBIM KOJIOM ¥ ITO3BOJISIET CIIPABUTHCS C JIFOOBIM TIpe-
pbiBaHKeM BbrancaeHnit. OObIYHO TaKOE PelieHre OTAUYHO PadOTAET, HO B HEKOTOPIX
CUTYAIUsIX TIPEPbIBAHNE HEXKETATETHHO.

W

PacemoTpum koHKpeTHBI TprMep. B cietyionieM, 10BOJIbHO HEYKITIOKeM (hparMenTe
CYMMUDPYIOTCA KOMaH/UPOBOYHbBIE PACXO/bI Ha IIUTaAHUE:
try {
MealExpenses expenses = expenseReportDAO.getMeals(employee.getID());
m_total += expenses.getTotal();
} catch(MealExpensesNotFound e) {
m total += getMealPerDiem();

}

Ecoit paboTHUK MPEABSBUI CYET TIO 3aTpaTaM Ha MUTAHKE, TO CYMMa BKJIIOYAETCSI
B 061Ut utor. Ecan cuer oTCyTCTBYET, TO PaOOTHUKY 32 9TOT JIeHb HAUUCIISETCS
ompeziesieHHast cymMma. VIckimoueHne 3arpoMosK/IaeT JIOTHKY MPOrpaMMbl. A ecii Obl
yaanock oboiitrch 63 06paboTkn 0c060T0 cirydas? ITO MO3BOIMIO OB 3aMETHO
YIIPOCTUTD KO

MealExpenses expenses = expenseReportDAO.getMeals(employee.getID());

m total += expenses.getTotal();

MoskHO 1 yIpoCcTUTb KO 10 Takol hopmbl? OKkasbiBaeTcst, MOXKHO. MbI MOJKeM 13-
MEHUTD KJ1acc ExpenseReportDAQ, uToObl OH Beeria Bo3Bpaliai o0bekT MealExpense. Ipu
OTCYTCTBUU TIPEbSIBJIEHHOTO cueTa Bo3Bpalaercs oObekT MealExpense, y KOTOPOTO
B KauecTBe 3aTpaT yKa3aHa cTaHjapTHas CyMMa, Hauuc/sgeMad 3a J1eHb:

public class PerDiemMealExpenses implements MealExpenses {
public int getTotal() {
// BepHyTb CTaHOapTHble eXeHeBHble 3aTpaTsl Ha MUTaHue
}

}
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He Bo3Bpatuaiite null 139

Taxoe pemreHne mpezcTasisieT coboil peanmsario marrepua OCOBBIN CIYYA
[Fowler]. TIporpaMMuct cosaeT Kiace ni HacTpauBaeT 00beKT Tak, YToObl OH 06pa-
GaTbIBaJI 0COOBII CITydail 3a Hero. JTo MO3BOJIsIeT U30eKaTh 06PabOTKU UCKITIOUUTEb-
HOTO MOBEJICHUS B KJIIMEHTCKOM Kojie. Bee HeoOXoanMoe MoBe/IeHIe HHKATICYTUPYETCsT
B 00bEKTE 0COOOTO CaIydasl.

He Bo3BpawauTte null

Ha moii Baruisi, npu Jo0bix 06CysKaeHUsAX 06paboTKK OIUO0K HEOOXOAUMO YIIO-
MSIHYTb O HEIIPaBUJIbHBIX JAEHCTBUAX IIPOrPAMMKUCTOB, IIPOBOLMUPYIONUX OIIUOKH.
Ha nepsom MecTe B 9TOM CIIMCKe CTOUT BosBpamienue null. S Bujen Gecunciaennoe
MHO3KECTBO IIPUJIOKEHUN, B KOTOPBIX €/[Ba JIM He KaK/1asl CTPOKA HAUMHAJIACD C IIPO-
Bepku null. XapakTepHbIi TpUMeEp:
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):
}
}
}
}

Ecsri Batiia Ko/1oBast 6aza COAEPKUT TMOJOOHBIN KO, BOBMOKHO, BBl HE BUJIUTE B HEM
HITYETo MI0X0TO, HO 9TO He Tak! Bossparas null, Mbl hakTHUeCcKn cos3maeM s cebst
JIMIIHIO paboTy, a Ui BBI3BIBAIOIIEH CTOPOHBI — JuiitHue podaeMbl. CTOUT Mpo-
IIYCTUTD BCETO OJIHY IPOBEPKY Nul 1, N MPUIOKECHHUE «yXOJUT B IITOIIOP».

A BBI 3aMeTHUJIN, UTO BO BTOPOI CTPOKe BJIOKEHHOUW KOMaH/bpl 1T mpoBepka null ot-
cyTcTByeT? YTO Mpou30ii/ieT BO BpeMs BBITIOJHEHUS, €CJIM 3HaYeHue persistentStore
okaskercst paBubiM nul1? TIpousoiiger uckmodenne Nul 1PointerException; in6o KTo-To
[IepeXBATUT er0 Ha BepXHeM yPOBHE, 1100 He HepexBaTuT. B 0001x ciayuasx Bce Oyger
mioxo. Kak pearupoBath Ha uckiouenue NullPointerException, Bo3Hukiiee riae-To
B rJ1yOMHAX BaIIero MPUI0KEHNs ?

Jlerko ckasarh, 4ToO IPOGIEMBI B IPUBEACHHOM KOJI€ BOSHUK/IN U3-32 IIPOIYIIEHHON
npoBepku null. B geficTBUTEIbHOCTH IPUYUHA B IPYTOM: 9THX MTPOBEPOK CAUUKOM
muozo. Eciiv y Bac BO3HUKaeT KejlaHue BepHyTh null U3 MeTo/1a, paCCMOTPUTE BO3-
MOKHOCTD BBIJIAYM UCKTIOUEHUS MJIH BO3BPAIleHust 00beKTa «0co60ro ciydast». Ecium
Balll KO BbI3bIBaeT MeTO/I cTOpoHHero API, ciiocobHbIil BepHYTh null, cospaiite ajs
Hero 00epTKy B BIE METOAA, KOTOPBI NHULUUPYET UCKIIOUEHNE I BO3BPAIAET
00BEKT 0CO6OTO Caryvast.

JIOBOJIBHO YacTO 0OBEKTHI 0COOBIX CJIyUaeB JIErko peniarot mpobemy. Jomycrum, y Bac
UMeeTCsT KOJI CIeYTOIIEeTo BU/IA:

List<EmpToyee> employees = getEmployees():
if (employees !'= null) {
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140 FnaBa 7. O6paboTka onboK

for(Employee e : employees) {
totalPay += e.getPay():

}
}

Ceituac metoz getEmployees MoskeT BO3Bpaliath null, HO Tak JiM 9TO HEOOXOIUMO?
Ecam usmennts getEmployee Tak, 4To6bI METOZ BO3BPAILAJI IIYCTOM CIIMCOK, KO CTaHeT
Yulie:
List<EmpToyee> employees = getEmployees():
for(Employee e : employees) {

totalPay += e.getPay();
}
K cuacrbio, B Java cyiectByet metos; Collections.emptylist(), KOTOpbIii BO3BpaaeT
3apaHee OIpeieIeHHBINT HEM3MEHSIEMbIN CITMCOK, ¥ MBI MOKEM BOCITOJTb30BAaThCS UM
JUISI CBOUX I1€JIEN:
public List<Employee> getEmployees() {

if( .. there are no employees .. )

return Collections.emptylList();

}

Taxoe peliieHre CBOIUT K MUHUMYMY BEPOSITHOCTD nosgBJeHust Nul1Pointerkxception,
a KO/l CTAHOBUTCSI HAMHOTO YHIILE.

He nepenasauTe null

Bosspamars null 13 MeTOI0B TIJI0X0, HO Tiepe/iaBaTh null pu BeI30Be etie Xy:xe. [To
BO3MOKHOCTH u36eraiiTe mepeayn null B cBoeM Kojie (MCKIII0UEHUE COCTABIIAIOT Pa3Be
4TO MeTO/bI cTOPOHHUX API, 1ipH BBI30BE KOTOPHIX O€3 Hee He OOOUTHCH).
Cueytomuii mpuMep MOsICHSET, TIoUeMy He cJietyet niepeziasathb null. BosbmeMm mpo-
CTOM MeTO[ /ISl BBIYUCJIEHUS METPUKH 10 IBYM TOYKaM:

public class MetricsCalculator

public double xProjection(Point pl, Point p2) {
return (p2.x — pl.x) * 1.5;

}
.

Yo 1pousoiiier, e/ Ipu BbizoBe OyIeT nepejan aprymenT null?
calculator.xProjection(null, new Point(12, 13)):

Koneuno, BosuukneT nckaodenne NullPointerException.

Kax ncnipaButs ero? MoxHO co3/1aTh HOBBIN THIT UCKITIOUEHUST M MHUIIUUPOBATDH €TO
B METO/IE:

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;

}
}

Crano nyumie? [oxkamyii, smyure, yem NullPointerException, HO BcriomHuUTE: /7151 IN-
validArgumentException npuxoaurcs onpeneastb oopaboruuk. YTo Jo/KeH aenaTh
aTOT 06paboTunK? BoszbMerech MPe/IoKUT XOPOIIYIO HEO?

CyuiecTByeT Apyras aJbTepHATHBA: MOKHO BOCIIOAb30BATHCA HAOOPOM IIPOBEPOYHBIX
JIUPEKTUB assert:
public 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;

}
}

Hertoxo ¢ TOUYKY 3peHUst JOKYMEeHTHUPOBaHUsI, HO pobsiema He perieHa. Ecau pu
BbI30Be Hepenath null, Mpou3oiaeT omnbKa BpeMEHH BBITIOJTHEHMSI.,

B GosbInHCTBE SI3BIKOB MPOrPAMMHUPOBAHUS HE CYIIECTBYET XOPOIIEro crnocoba
CIPABUTBCA CO CAyYalHON nepenaveii null ¢ BbI3bIBAIOIIEH CTOPOHBI. A pa3 Tak,
PasyMHO 3allpeTUTh nepegady null mo ymonrdatnuro. B atoMm ciydae Bbl Oyziere 3HaTBh,
YTO MPUCYTCTBUE NUTT B CIIUCKE apIYMEHTOB CBUETEJILCTBYET O BO3HUKIIEH 1TPO-
61eMe; 9TO Oy/IET CITOCOOCTBOBATH YMEHBIIIEHUIO KOJIUIECTBA OMMOOK, CETAHHBIX 10
HEOCTOPOKHOCTH.

3aK/iloueHue

YHCTBIA KO XOPOIIO YATAETCS, HO OH TaK/Ke JOJKEH OBITh HaJeKHBIM. JTH I/ He
KOH(MJIMKTYIOT APYT ¢ ApyroM. YToGbl HamMcaTh HaJeKHbIA U YUCTBIA KOJ, CIELyeT
paccMaTpuBarh 00pabOTKY OIIMOOK KaK OTAENbHYIO 3a/[a4y, PElIaeMyio HE3aBUCUMO OT
OCHOBHOM JIOTMKHM ITPOrpaMMBL. B 3aBMCMMOCTH OT TOTO, HACKOJIBKO HaM 3TO yIaCTCS,
MbI CMO3KEM [IPOpadaThiBaTh €€ pealusalliio He3aBUCUMO OT OCHOBHOM JIOTUKU IIPO-
IPaMMBI, @ 9TO OKaKET CYMIECTBEHHOE MOJIOKUTENBHOE BIUSHUE HA YIOOCTBO COTPO-
BOK/ICHMS HAILIETO KOJIA.

JintepaTtypa

[Martin]: Agile Software Development: Principles, Patterns, and Practices, Robert
C. Martin, Prentice Hall, 2002.
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Penko korza Becb TporpaMMHBIN KO/ HAIIIMX CUCTEM HAaXOUTCS TI0/] HAIITUM TTIOJTHBIM
KOHTpOJIeM. VIHOT/Ia HaM TIPUXOUTCS TOKYTIATh TTAKEThI CTOPOHHUX Pa3paboTUNKOB
WJIM UCTIOJIb30BaTh OTKPBITBINA KOJI. B APYTrUX ciyvasix Mbl 3aBUCUM OT JIPYTUX TPYIII
Harell KOMITAHUH, TTPOU3BOSATIINX KOMIIOHEHTHI MJIN TTOICUCTEMBI /IJIs HAIIeTo Mpo-
exrta. U 3TOT BHENTHWIT KOJl MBI JIOJDKHBI KAKUM-TO 00Pa30M YeTKO WHTETPUPOBATH

CO CBOWM KOJIOM. B 3TO#1 T/1aBe paccMaTpuBaIOTCSI TTPUEMBI M METO/IbI «COXPAHEHUS
YIICTOTBI» TPAHMUIL HAIIIETO TPOTPAMMHOTO KOJ.
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Ucnonb3oBaHMe CTOPOHHEro Koaa

Mesxy OCTaBIIMKOM U 10JIb30BaTeJeM MHTepdeiica cyniecTByeT ecTecTBeHHAd
HanpsKeHHOCTh. 1locTaBIMMUKN CTOPOHHUX TTAKETOB M NH(MPACTPYKTYP CTPEMSTCA
K YHIUBEPCATHHOCTH, YTOOBI WX MPOAYKTHI PAOOTATN B Pa3HbIX cpeaax u ObLIn 06pa-
IIeHbI K MUPOKOH ayautopun. C Ipyroit CTOPOHBI, TI0Jb30BATENH KEJIAIOT MTOJTYIUTh
uHTepdeEiic, CHEMUATU3UPYIONIMNACS HA WX KOHKPETHBIX TOTPEOHOCTSX. DTa HaIpsi-
JKEHHOCTD [TPUBOJIUT K MOSIBJIECHUIO TPOOJIEM HA TPAHUIAX HAIIMX CHCTEM.

[l mpuMepa Bo3bMeM kirace java.util.Map. Kak Buano us puc. 8.1, Map umeer oyenb
HIMPOKKIA mHTEPdEIic ¢ MHOrOUUCIEHHBIMKA BO3MOKHOCTAMU. Koneuno, Morb u rub-
KOCTh KOHTeHHepa I0JIe3HbI, HO OHU TaK/Ke CO3[af0T HEKOTopbie Heyo6cTBa. Jory-
CTUM, HaIlle TPUIOKEHIE CTPOUT 00BEKT Map U TIepeiaeT ero ApyruM cropoHam. [Tpu
HTOM MbI He XOTHM, YTOOBI IoJIydaresn Map yaassiii JaHHble U3 TI0J1yYeHHOI0 KOH-
teitnepa. Ho B caMmoM Havasie crimcka crout Metoi clear(), 1 1o6oii nojb3oBaresib Map
MOJKET CTEPETh TEKYIIee COAEPKUMOe KOHTelHepa. A MOKET ObITh, Hallla apXUTEKTY-
pa 1oJpasyMeBaeT, 4To B KOHTEHHepe JOJKHbI XPAaHUThCSE 00BEKTHI TOJIBKO OIIpejie-
JIEHHOTO THIIA, HO Map He o6JaaeT HalesKHBIMU CPEACTBAMU OTPAHUYEHKS TUIIOB CO-
XpaHsieMbIX 00beKTOB. JII060I HaCTONYMBHIIA T0JIb30BATEIb CMOKET PAa3MECTHUTH B Map
9JIEMEHTHI JII0O0TO THIIA.

. clear() void - Map

. containsKey(Object key) boolean - Map

o containsValue(Object value) boolean - Map
o entrySet() Set - Map

. equals(Object o) boolean - Map

o get(Object key) Object - Map

. getClass() Class<? extends Object> - Object
. hashCode() int - Map

. isEmpty() boolean - Map

o keySet() Set - Map

. notify() void - Object

. notifyAl1() void - Object

o put(Object key, Object value) Object - Map
. putAl1(Map t) void - Map

. remove(Object key) Object - Map

. size() int - Map

. toString() String - Object

. values() Collection - Map

. wait() void - Object

o wait(long timeout) void - Object

. wait(long timeout, int nanos) void - Object

Puc. 8.1. Metoabl Map

Ecii B mpustoskernu Tpebyercs KOHTeHep Map ¢ a1eMeHTaMu Sensor, ero MOsKHO CO-
31aTh CJIEAYIOMNIM 00pa3oM:
Map sensors = new HashMap():
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144 FnaBa 8. MpaHuLbl

Korza apyroit yactu Kojga noHazobuTcs 00paTUThCS K 2JIEMEHTY, MbI BUAUM KOJL CJIe-
JIYIOIIETO BU/IA:
Sensor s = (Sensor)sensors.get(sensorld ):

[Ipuyem BuMM eTo He TOJIBKO B 3TOM MECTe, HO CHOBA M CHOBA TI0 BceMy Koy. KimeHT
KO/Ia HeceT OTBETCTBEHHOCTD 3a 1osydenue Object us Map 1 ero npuse/ieHue K TPaBUJIb-
Homy tuiy. Takoe penieHue paboTaer, HO «4KCTbIM» €r0 He HazoBellb. Kpome Toro,
HTOT KO/l He MU3JIaTaeT CBOI0 UCTOPUIO, KaK €My MOJIOKEHO. YI000unTaeMoCTh Kojia
MO’KHO ObLI0 ObI 3aMETHO YJIYUIIATh IIPU IIOMOIIH MA0JI0HOB (IIapaMeTpPU30BaHHbIX
KOHTENHEPOB):

Map<Sensor> sensors = new HashMap<Sensor>():

Sensor s = sensors.get(sensorld ):

Ho n Takag peanusaius He peraer npobsieMbl: Map<Sensor> mpegocraB/isieT HAMHOTO
60JIbllIe BO3MOXKHOCTEI, 4eM HaM XOTeJIOCh Obl.

CBoGojHas mepeada Map<Sensor> 1o cucTeMe 03HAYAeT, YTO B CJydae U3MEHEHST
unTrepdeiica Map ncIpaBIeHNs IPUAETCS BHOCUTh BO MHOKecTBe MecT. Kasasoch 0bl,
TaKue U3MeHEeHUs] MaJIOBEPOSITHBI, HO BCIIOMHUTE, UTO UHTeP(ENC U3MEHUJICS TIPU
noGaBJIeHUN TOMMEPIKKY abJIoHOB B Java 5. B camoMm JieJie, Mbl BUAETH CUCTEMBI,
PaspabOTYNKU KOTOPBIX BO3AEPKUBAINCH OT UCIIOIb30BAHUS IA0JI0HOB 13-3a O0JIb-
IIIOTO KOJMYECTBaA ITOTCHIIMAJIbHDBIX I/ISMGHGHI/Iﬁ, CBA3aHHBIX C YaCTbIM MCIIOJIb30Ba-
HueMm Map.

Huske nipesicrassien apyroii, GoJiee YMCThIil BapuaHT ucnosib3osatus Map. C Touku 3pe-
HIIST TIOJTB30BATEIST SeNSOrs COBEPIITEHHO He BaKHO, HCTIOTB3YIOTCS TAOIOHbI WITH HET.
IT0 petierue cTayno (1 Beer/a J0JKHO ObITh) TTOAPOGHOCTHIO PEaTU3aIIUH.

public class Sensors {
private Map sensors = new HashMap();

public Sensor getById(String id) {
return (Sensor) sensors.get(id);

}

/...
Ipannunbiii maTepdeiic (Map) cKpBIT OT 1MoIb30BaTesA. OH MOKET Pa3BUBATHCS He-
3aBUCUMO, [IPAKTUYECKU He OKa3blBasl HUKAKOT'O BJMAHUS HA OCTAJIbHbIE YACTH IIPU-
noxenus. [puMenenue mabaoHOB yKe He co3/1aeT mpobJeM, MOTOMY uTo Bee Tpeod-
pas3oBaHusl TUIIOB BBIIIOJIHAIOTCS B KJIacce Sensors.

IToT nHTEpdeiic TakKe MPUCTIOCOOTIEH 1 OTPAHUYEH B COOTBETCTBUH € TOTPEOHOCTSI-
Mmu npusiokenust. Kog craHoBUTCst O0J1e€e TIOHSITHBIM, 8 BO3MOKHOCTH 3JI0yIIOTpebie-
HUI CO CTOPOHBI TIOJB30BaTEsT COKparaioTest. Kmace Sensors MoskeT obecrednBarh
BBITIOJIHEHHE aPXUTEKTYPHBIX TpeboBanuii 1 TpeGoBaHUi GU3HEC-TOTHKH.

[ToiiMuTe MpaBUJIBHO: MBI He TIPe/lJIaraeM MHKAICYJIUPOBATh KayK/l0€ MPUMeEHEH e
Map B aToil (hopme. CKopee, Mbl PEKOMEH/IyeM OrPaHUINTh Tiepegauy Map (uim irboro
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JIPYroro rpannuHoro uHrTepdeiica) 1mo cucreme. Eciiv Bbl UCIIOJIb3yeTe TPAHUYHbBIM
nuTepdetic Bpose Map, IepsKUTe ero BHYTPH Kiacca (MM TECHO CBI3aHHOTO CeMeliCTBa
KJIACCOB), B KOTOPbIX OH KUCIOJIb3yeTrcs. F3beraiite ero Bo3BpalleHust UK [epeiadm
B apryMEHTax IPHU BbI30BaX METO0B 00mea0cTymHbIX APT.

UccnenoBaHue U aHa/IM3 rpaHuly

CTOpOHHMI KOJI TOMOTAET HaM PeaTH30BaTh O0JIbIIe (hYHKITMOHATLHOCTH 32 MEHbITEE
Bpems. C yero HauMHATD, €CJIM Mbl XOTUM HCII0JIb30BaTh cTOpoHHUil naker? Tectu-
pOBaHMe 4y;KOr0 KOJIA He BXOJUT B HAIIU 00sI3aHHOCTHU, HO, BO3MOJKHO, HAIIMCAHIE
TECTOB JIJIsT CTOPOHHETO KOJa, MCMOJIb3yeMOT0 B HAIINX TTPOAYKTAX, B HAINX JKe
UHTEpecax.

JlomycTiM, BaM He SICHO, KaK UCII0JIb30BaTh CTOPOHHIOI0 6ubanoTeKky. MosKHO oTpa-
TUTb JieHb-ABa (W 6osiee) Ha YTeHUe JOKyMEeHTalluy U IIPUHSITHAE PELIeHUil O TOM,
kak paGoraTh ¢ 6UOAMOTEKOM. 3aTeM BbI UIIETE KOJ, UCIIONb3YIOUIMI CTOPOHHIOI
O6UGIMOTEKY, U CMOTPUTE, AETAET JIM OH TO, YTO OKUAATOCH. Jlajiee BbI, CKOpee BCETo,
IOIPSIBHETE B JOJITMX CEAHCaX OT/IALKM, IIBITAsSICh Paso0paThCsl, B UbeM KO BO3HUKAIOT
oKOKK — B CTOPOHHEM MJIU B BallleM COOCTBEHHOM.

Wsyyenue 4y»xoro kojia — Henpocras ajgaya. Mnrerpanus 4y»Koro Koja Toxe CJI0XKHa.
OnHoBpemeHHOE peliieHne 060UX 3a/[a4 CO3/IAeT IBOUHBIE CIOKHOCTU. A 4TO, €CJiu
MOUTH TIO APYTOMY TyTH? BMeCTO TOTO 9TOOBI HKCTTEPUMEHTHPOBATD U OTIPOHOBATDH
HOBYIO GUOIMOTEKY B KOJIE TIPOAYKTA, MOKHO HATUCATH TECTBI, TPOBEPSAIONINE HAIIIE
noxHuManue cropoatero kona. kum Hotokupk (Jim Newkirk) HaspiBaer taxue Tectbt
«yuebubiMEu TecTamu» [ BeckTDD, pp. 136—137].

B yueOHBIX TecTax Mbl BbI3bIBaeM MeTO/bl cTopoHHero API B TOM Bujie, B KOTOPOM
HaMepeBaeMCsT MCIOIb30BaTh UX B CBoeM TpuioskeHnn. DaKkTHIecKu BHITIOTHSIETCST
KOHTPOJIMPYEMBIH 9KCIIEPUMEHT, IIPOBEPSTIONINIA Hallle ToHnMaHne ctopoHHero API.
OcHoBHOE BHIMaHUE B TeCTaX HaIllPaBJeHO Ha TO, YETO Mbl XOTHM JA0OUTHCS [IPH 110-
moru API.

NU3yueHue log4j

JlomycTim, BMECTO TOTO YTOOBI IIHCATh CHEI[HATH3UPOBAHHBII Ky PHAIBHBII MOJIYJIb,
MBI XOTHUM HMCII0Jb30BaTh nakeT apache 10g4j. Mbl 3arpyskaeM makeT ¥ OTKPbIBaeM
CTpaHUILy BBOAHOI fokyMeHTayu. He 0coOeHHO BUNTHIBASCH B Hee, Mbl IIUIIEM CBO
[IEPBbIil TECTOBBIN ClleHapHUi, KOTOPBIH, KakK Mpeioaraercs, OyaeT BhIBOAUTD Ha
KOHCOJIb cTPoKy <hello».
@Test
public void testlLogCreate() {

Logger Togger = Logger.getlLogger("MyLogger"):

logger.info("hello");
1
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ITpu 3amycKe *KypHAJIBHBINA MOLYJIb BBIIAET OITHOKY. B omncanmy onOKu TOBOPUTCS,
YTO HAM TIOHAZOOMTCS HeuTo Moz HaszsaHueM Appender. TTocsie HENPOLOKUTETbHBIX
[TOUCKOB B JIOKyMeHTAIUu 0OHapysKuBaeTcst kirace ConsoleAppender. COOTBETCTBEHHO,
MBI co31aeM 00beKT ConsoleAppender 1 TPOBEPSIEM, YAATOCH JIH HAM PACKPBITH CEKPETHI
BbIBOJIA JKyPHaJIa Ha KOHCOJIb:
@Test
public void testlLogAddAppender() {

Logger Togger = Logger.getLogger("MyLogger");

ConsoleAppender appender = new ConsoleAppender();

logger . addAppender (appender) ;

logger.info("hello");
}
Ha aror pas BoisicHsieTcst, 4To y 00bekTa Appender HeT BBIXOHOTO 1oToKa. CTpaHHO —
JIOTHKa TIOJICKA3BIBAET, UTO OH JI0JKeH ObiTh. [Tocste HeGoubioi momoru ot Google
oIpoOyeTcs: ClIeIyIollee PelleHune:
@Test
public void testlLogAddAppender() {

Logger Togger = Logger.getLogger("MyLogger");

logger . removeAl1Appenders();

logger . addAppender (new ConsoleAppender(

new PatternLayout("%p %t ZmZn"),
ConsoleAppender.SYSTEM OUT));
logger.info("hello"):

3apaboTajio; Ha KOHCOJIM BBIBOAMTCS coobuienue co ciaoBoM <hello»! Ha nepsbiii
B3IJIsI] IPOUCXO/SIIIEE BBITJISIIT HEMHOTO CTPAHHO: MBI JIOJIKHBI YKas3biBaTh Console-
Appender, uTO JJaHHbIE BBIBOJATCS HA KOHCOJIb.

Eirte uatepecHee, uTo npu yaajaeHun aprymenTa ConsoleAppender. SystemOut coobimerme
<hello» Bce paBHo BhiBoaUTCS. HO ecotn yOpaTh aprymeHT PatternLayout, cHOBa Hauu-
HAIOTCSI SKAJI00BI HA OTCYTCTBHE BHIXOHOTO MIOTOKA. BCe aTO BBIMJISUT OUeHb CTPAHHO.

ITocie GoJsice BHUMATENBHOTO YTEHUS JOKYMEHTAIIMY MBI BUAUM, YTO KOHCTPYKTOP
ConsoleAppender 110 yMOJTUaHUTO «HE NMeeT KOH(pUTYpalluiy — BeCbMa HEOUEeBUITHOE
u GecriosiesHoe perienne. [Toxoxe, 310 ommbKa (UK 1Mo KpailHel Mepe HEJIOTHYHOCTD )
B log4].

[Tocsie HEKOTOPBIX MOUCKOB, YTEHUS JJOKYMEHTAIIMU M TECTUPOBAHNS MBI IIPUXOJUM
K sucTrHTy 8.1. IlomyTHO MBI TIOJIYYUIM MHOTO 0JIe3HON nH(OPMAIUU O TOM, KaK
paboTtaetr 10g4j, 1 3aKOUPOBAJIH ee B HaGope MPOCTHIX MOLYJIbHBIX TECTOB.

JNuctunr 8.1. LogTest.java

public class LogTest {
private Logger logger;

@Before

public void initialize() {
logger = Logger.getlLogger("logger"):
logger . removeAl 1Appenders ()
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Logger.getRootLogger() .removeAl1Appenders();

}
@Test

public void basiclLogger() {
BasicConfigurator.configure():
logger.info("basicLogger"):

}

@Test
public void addAppenderWithStream() {
logger . addAppender (new ConsoleAppender(
new PatternLayout("%p %t Zm%n"),
ConsoleAppender.SYSTEM OUT));
logger.info(“addAppenderiithStream”);

}

@Test
public void addAppenderWithoutStream() {
1ogger.addAppender (new ConsoleAppender(
new PatternLayout("%p %t Zm&n"))):
logger.info("addAppenderiithoutStream");

}

Tenepns MBI 3HAEM, KaK MHUITUATU3UPOBATH IIPOCTENUTITII KOHCOJBbHBIN BBIBOJ M MOKEM
BOILIOTUTH 3TU 3HAHUS B CIEIUATU3NPOBAHHOM JKYPHAJIBHOM KJIACCE, YTOOBI M30JIH-
POBATH OCTAIBHON KOJI TPUTOKEHUS OT 'PaHUIHOTO nHTepdetica 1094 .

YyebHble TecTbl: BbirogHee, yeM 6ecnnaTtHo

VueGHble TecTbl He cTosAT Huuero. API Bce paBHO TIPUXOANTCS U3yUaTh, a HAITHCAHIE
TECTOB SIBJISIETCS IPOCTBIM CIIOCOOOM MOTyYEH ST HEOOXOAUMON HH(POPMAITIN, B M30-
JISAAR OT pabouero Koja. YueOHbIe TeCThI ObLITM TOYHO MOCTABIEHHBIMU SKCIIEPUMEH-
TaMU, KOTOPble IOMOIJIN HaM PACHIMPUTD IPAHULIBI CBOETO IIOHUMAaHUSL.

YuebHble TECTBI He TIPOCTO GECTIIATHBI — OHU IPHHOCAT JAOTMOJTHUTETBHYTO TPUOBIITh.
ITpu BBIXO/IE HOBBIX BEPCHUil CTOPOHHUX TTAKETOB BbI CMOKETE TIPOBECTU YUEOHDIE TECTHI
1 BBISICHUTD, HEe NU3MEHUJIOCH JIU TI0BE/[EHIE TTaKeTa.

YueGHble TeCThI IIO3BOJSIOT YOSAUTHCA B TOM, YTO CTOPOHHUE IIAKETHI, CIIOJIb3Ye-
MbI€ B KOjie, paboTaloT KMEHHO TaK, Kak Mbl OjkujaeM. HeT HUKaKMX TapaHTUii, 4To
CTOPOHHWUIT KO, HHTErPUPOBAHHBIN B HALIM [TPUJIOKEHUSsI, Beerna OyIeT COXPaHsITh
COBMECTUMOCTD. HaHpI/IMep, aBTOpr MOI‘yT NU3MEHUTD KO/l B COOTBETCTBUU C KAKUUMU-
TO HOBbBIMU HOTp€6HOCTHMI/I. I/IBMCHCHI/IH TaK>Ke MOI‘yT HpOI/ICXOIII/ITb n3-3a I/ICHpaB-
JieHust omuboK 1 JoOABIEHI HOBBIX BO3MOKHOCTEN. BbIxo/ Kax a0l HOBOIT Bepcun
COTIPS’KEH C HOBBIM pUCKOM. Ecii B cTOpoHHEM MakeTe TMOSBATCS M3MEHEHUS, HECO-
BMECTHMbIE C HALIMMU TECTAMU, Mbl CPa3y y3HaeM 00 9TOM.

BupoueM, HE3aBUCHMO OT TOTO, HYKHA JiM BaM yyeGHast nHbopMaIius, noaydaemMast
B XO/I€ TECTUPOBAHN:A, B CICTEME JIOJDKHA CYIIECTBOBATD YeTKAsA TPAHNUIlA, KOTOpas IO/~
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JIEPAKUBACTCS TPYTIION UCXOSAIINX TECTOB, UCTIOIB3YIONUX MHTEPMENC 110 aHATIOTUN
C KOJIOM IIPoJIyKTa. bes epanuunvix mecmos, ynpomaonmx npolecc MUrpaiuu, y Hac
MOSIBJISTIOTCST IPUYUHBI 33/I€PKATHCST HA CTAPOil BEPCUU [OJIbIIIEe HEOOXOAMMOTO.

Mcnonb30BaHWe HECYLLECTBYIOLEro Koaa

Taxske cylecTByerT elle o/iHa PasHOBUAHOCTb IPaHuLl, OTJeJdIolas U3BeCTHOe OT He-
u3BecTHOro. B kojie yacTo BCTpeyaloTcsl MecTa, B KOTOPLIX Mbl He paciioJiaraeM [oJIHOH
nudopmarueil. Inorza to, 4To HaX0IUTCS Ha JAPYTOI CTOPOHE TPAHUIIBI, OCTAETCS He-
M3BECTHBIM (110 KpalfHell Mepe B JaHHBI MOMEHT). VIHOT/1a MBI HaMEpPEeHHO He KeaeM
3arJIs/1bIBATD JIaJIbllle TPAHUIIDIL.

Heckospko et Hazaz s paboTas B TPYIINe, 3aHUMABIIENC pa3paOOTKOI IporpaMM-
HOTO 0OECTIeUeH S 75T CUCTEMBI PAIMOCBsA3U. B HatreM poykTe GbiTa mocucTeMa
«Ilepesatunks», 0 KOTOPOM MbI TOUTH HUYETO HE 3HAJU, a JIIOJU, OTBETCTBCHHBIE 32
Pa3paboTKy HTOM MOACHCTEMDI, eTlle He AOTILIHN 0 OTPeIeTeHrst CBOeTo nHTepdetica.
Mpbi He XOTeJH MPOCTAUBATH U TI0ITOMY Hadau paboTaTh MOaJIbIe OT HEM3BECTHON
4acTH KO/a.

MbI HEITOXO TPEACTABIISLIN cebe, /e 3aKaHUNBalach Hallla 30HA OTBETCTBEHHOCTH
U HauMHaJIaCh Yyskas TePpUTOpHs. B xo1e paboThl Mbl HHOIJIA HaTAJIKUBAJIUCh Ha
rpanuily. XoTs TyMaHbl U 00JlaKa He3HaHWs CKPbIBAJIM Meii3ak 3a TPaHuULeil, B X0/e
pabOThI MbI Haua/Id TIOHKMAaTh, KAKKM J0JIKEeH ObITh rpaHUYHbIi nHTEpdeiic. [Tepe-
JATYMKY JOJIKHBI ObLINM OTAABAThCs PACHOPSAKEHUS CIIEAYIONIEro BH/Ia:

Hacmpoumw nepedamuux na 3a0anmyro 4acmomy u omnpasums andiozo80e npeocmas-
JleHue 0amnolx, NOCIMYNAIOUUX U3 CLeOYioue20 NOMoKa.

MbI TOr/1a MOHATHS HEe UMEJIH, Kak 3To OyeT fesaThes, motomy uto API ere e 6oL
cripoektupoBat. I1oaToMy noApoOHOCTH ObLIO PEIIEHO OTI0KUTH Ha OyyIee.

YT00bI HE OCTaHABJIMBATD pa60Ty, MBI OIIpEIeTNIIN coOCTBEHHDII unrepdeiic ¢ 6p0—
ckuM umenem Transmitter. Unrepdeiic cogepskan meros transmit, kKoropomy 1pu
BBI30BE MEPeIaBAIMCh YACTOTA U TIOTOK JAHHBIX. DTO ObLI TOT HHTEPdEIC, KOTOPbINA
HaM XOTEJIOCh ObI IMETh.

¥V aroro unrepdeiica ObLIO OJHO BaKHOE JOCTOUHCTBO: OH HAXOIMJICS IO HAIIAM
KOHTpoJieM. B pesyJibrarte KIMEHTCKII KO JIydIile YNTAJICs, a Mbl B CBOEH paboTe
MOIJIM COCPELOTOYUTHCS HA TOM, Y€r0 CTPEMUJIICH TOOUTHCSL.

Ha puc. 8.2 mbl Bujiiim, uTo KJsiaccet CommunicationsController otnenenst ot API nepe-
Jaryrka (KOTOPbII HaXOUJICS BHE HAIIero KOHTPOJIS M OCTaBAJICS HEOIIPEIE/ICHHDIM ).
Wcnonb3oBanme KOHKpeTHOTO MHTepdelica HAIero MPUI0KEeHNS TT03BOJUIIO COXpa-
HUTDb YUCTOTY U BbIPA3UTeIbHOCTL Koga CommunicationsController. ITocse Toro xak
npyrag rpyrrma onpenesnnaa API nepenatunka, Mbr Hamrcanu kiaace TransmitterAdapter
st «uaBeznenus moctoB». AJJAIITEP! unkancynuposan B3aumoneiictsue ¢ API
U co3/laBaJl eluHOe MeCTO JIJig BHeceHusl u3MeHeHui B ciaydae pasputusg APL.

Takast apxuTeKTypa TakKe co3/1aeT B KOJIe OUe€Hb ya06HHﬁ <CTBIK » JIJISI TECTUPOBAHUSI.
Ucnonw3ys nogxomsamuii FakeTransmitter, Mbl MOKEM TeCTUPOBATH KJacchl Communi -

! Cm. onmcanue narrepua A/IAIITEP B [GOF].
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cationsController. Kpome Toro, cpa3sy e 1ocJe mosiBjienust TransmitterAPT MoKHO
CO3/1aTh TPAHUYHBIE TECTHI JIJIsT TTPOBEPKH MPABUIBHOCTH McToTb30Banms API.

«interface»

Transmitter

Y

Communication
Controller

+transmit(frequency, stream)

&

Fake Trasmitter g «future»
Trasmitter Adapter | Transmitter API

Puc. 8.2. MporHo3upoBaHve nHTepdelica nepeaaTymka

Yucrblie rpaHuLbl

Ha rpaHuIiax mporcxouT MHOTO HHTEPECHOTO. B 4acTHOCTH, CTOUT yAEgUTH 0c0H0e
BHUMaHNE USMEHCHUAM. B XOpOLHeﬁ HpOFpaMMHOﬁ APXUTEKTYpP€ BHECECHUE I/ISMeHeHI/If/’I
o6xoauTcs 6e3 3HaUNTEIbHBIX 3aTPaT U yCUIUi 10 1mepepaboTke. Ecim B mpopykTe
UCTIOJIB3YETCST KO/, HAXOSATIUIICS BHE HAIETO KOHTPOJIS], IPUMHUTE 0COOBIE MEPBI
110 3all[UTe KAlUTaJI0BIOKEHUI U 1103a60TBTECh O TOM, YTOOBI Oy AyIINe U3MEHEHUSsT
00XOIMIINCH HE CIIUIIIKOM JJOPOTO.

JlJtst TpAaHMYHOTO KOJla HEOOXOAMMO YeTKOEe pasjieJiecHre CTOPOH U TECThI, ONpee-
JIFIONIIE OKUAAHUs 110Jb30BaTe s, IloctapaliTech, 4TOOBI Balll KO/ IIOMEHbIIE 3HAJ
0 crieru(pUIeCcKIX TOAPOOHOCTSIX PEATH3AIUU CTOPOHHETO Kofia. JIydliie 3aBUCeTh OT
TOTO, UTO HAXOAUTCS TIOJI BAIIUM KOHTPOJIEM, UeM OT TeX (DAaKTOPOB, KOTOPBIE BbI He
KOHTpoJmpyere (a To, 4ero JoOporo, OHM HAYHYT KOHTPOJIMPOBATH Bac).

YT06bI rPAaHUIIBI CO CTOPOHHUM KOJIOM He CO3/[aBajid PO0JIeM B HAIIMX IPOEKTAX,
MBI CBOZINM K MUHUMYMY KOJTHYECTBO 0OpaIeHuit K HuM. JIJIst 9TOTO MOKHO BOCTIOJNb-
30BaThCst 06EepTKaMu, Kak B puMepe ¢ Map, wiu peannsosath narrepH AJJATITEP
JUISL COTJIACOBAHMS HAIllero njiealbHOro nurepdeiica ¢ peajabHbIM, OJLYYEHHBIM OT
paspaboTurkoB. B 060ux BapraHTax KOJI CTAHOBUTCS GOJIee BHIPA3UTEIbHBIM, 06e-
CTIEYNBAETCS BHYTPEHHS COTIACOBAHHOCTD OOPATIEHIH Yepes TPAHUIIHI, & UBMeHeH e
CTOPOHHETO KO/Ia TPeOYeT MEHBIINX 3aTPAT HA COIPOBOK/IECHIE.

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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MoAay/ibHble TeCTbl

B,

[
Z‘;

N

3a nocJieiHNE JIECSTD JIeT Hallla podeccus mpotiia goaruii nytb. B 1997 rogay nukro
He cybixai o Merogosorun TDD (Test Driven Development, To ectb «paspaboTka ye-
pes rectupoBanues ). JLJis IOAaBIAONEro 6oIbITMHCTBA PA3pabOTUMKOB MO/YIbHbIE
TECTBI TIPEACTABJISAI OO0 KOPOTKHE PparMEHTHI BPEMEHHOTO KOJIa, TPH MOMOIIN
KOTOPOTO MBI YOEK/IAJICH B TOM, UTO HAIIIK TPOTPAMMbI «paboTaioTs. Mbl TIaTETIbHO
BBITTUCHIBAJIN CBOM KJTACCHI M METOJIBI, & TIOTOM TTOJMENTMBAJIN CIIEIUATU3TPOBAHHBIN
KOJI /U1 UX TecTHpoBaHusa. Kak mpaBuiio, TPy TOM MCIOIb30BAIACh KaKasi-HUOYIb
HECJIOJKHAS YIIPABJISAIONIAS IIPOTPAMMa, KOTOPas MO3BOJIsIA BPYUYHYTO B3aUMOJIEHCTBO-
BaTh C TECTUPYEMBIM KOJIOM.

[Tommio, B cepenune 90-x 51 mammucan mporpamMmmy Ha C++ /1519 BCTPOEHHON CUCTEMBbI
peasibHOro Bpemenu. IIporpamma npejcrasisiia coOoii IIpocToi TaiiMep co Clemyoleit
CUTHATYPOI:

void Timer::ScheduleCommand(Command* theCommand, int milliseconds)
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Wnes 6b11a mpocTa; MeTox Execute Kmacca Command BBITIOMHSIICS B HOBOM ITPOTPAMM-
HOM IIOTOKE € 33JJaHHON 3a/IepKKOI B MuJLncekyHaax. OcraBanoch MOHATD, Kak ero
TECTUPOBATD.

S1 cOOpyINIT TIPOCTYIO YIIPABJISIONLYIO TPOTPAMMY, KOTOPAst TPOCIYIITHBAIA COOBITHS
knaBuatypsl. Kakiplil pa3, korjga Ha KJIaBUaType BBOJUIICS CUMBOJI, IIPOTPaMMa
[JIAHUPOBAJIA BHITIOJIHEHUE KOMAH/IbI, TIOBTOPSIONIEN 3TOT K€ CUMBOJI IISITh CEKYH/T
CTYCTsI. 3aTeM ST HACTYJaJsl Ha KJAaBUATyPe PUTMUYHYIO MEJIOJUIO U MO0, TIOKA
aTa MEJIOJIUS «TIOSIBUTCS» HA 9KPAHE CITYCTSI MSTh CEKYH/IL.

«MHe... Hy;KHa TaKasi [IeBYIIKa... KaK Ta... KOTOPYIO HallleJI MOl CTapblil J0OPbIii Mara...»

4 mameBan 9Ty MEJIOJNIO, HAYKNMaA KJIAaBUILY «.», a IIOTOM IIPOIIEJI €€ CHOBA, KOT/la
TOYKH HaYaJIU TMMOABJIATBCA Ha 9KpaHeE.

U 510 6611 Bech Tect! S yOennsics B ToM, 4To iporpaMma paboTaet, HoKa3asl ee CBOUM
KOJIJTETaM 1 BBIKMHYJI TECTOBBIN KO/,

Kax s yske roopuJi, Hama mpodeccust npoiia goruii myTh. Ceityac st 6bl Hanmcasn
KOMILIIEKCHBIN TECT, IIPOBEPSIOIINIA, 4TO BCE YIJIbI U 3aKOYJIKH MOEro Kojia paboTaior
MMEHHO TaK, KaK 110JI0KeHO. 51 ObI 30 IMPOBaJl CBOU KO/ OT OIIePaIliOHHON CHCTEMBI,
He I0JIarasch Ha CTaHAAPTHOE BhINOJHEHHE 110 TaiiMepy. 51 ObI CaMOCTOATENBHO pea-
JIM30BAJI XPOHOMETPaK, 4TOOBI TECTUPOBAHUE IIPOXO/IIIIO 10, MOUM IIOJIHBIM KOHTPO-
JieM. 3allaHMPOBaHHbIe KOMaH/Ibl yCTaHaBAUBaIu Obl jormdeckue (hJiari, a IIoToM
TECTOBBIN KOJ BBIIOJIHAI Obl MOIO IIPOrPaMMY B IIONIArOBOM pesKuMe, HabJonas 3a
cocTosiTHuEM (DJIaroB M WX MEPEXOJaMU U3 JIOKHOTO COCTOSTHUSI B UCTUHHOE TI0 TIPO-
XOKIEHUN HYKHOTO BPEMEHH.

Korma y Mens Hakonujcst Obl IIakeT TECTOB, s Obl 103a00TUIICS O TOM, YTOOBI HTU
TeCThI ObLIN YAOOHBIMMU /151 JIIOOOTO APYTOro MPOrPAMMHUCTA, KOTOPOMY HOTpPeOyeTCst
paboTaTh ¢ MOMM KOZOM. S ObI IPOCIEIII 3 T€M, YTOOBI TECTHI U KOZ, IIOCTABJISLIIChH
BMECTE, B OJHOM NCXOJ[HOM TTaKeTe.

[la, Mbl IponIx 10T Iy Th; HO JIopora elie He IpoiijeHa 10 konua. /IBukenus
rubxux Merogosaoruii 1 TDD moompsioT MHOTHX IIPOrPAMMUCTOB IIHCATh aBTOMA-
TU3WMPOBAHHBIE MOYJIbHBIE TECTHI, & UX PSAbI €KeJHEBHO MOMOJIHSIOTCS HOBBIMA
cropoHHUKaMu. OIHAKO B JIMXOPAJ0YHOM CTPEMJICHIN UHTEIPUPOBATH TECTUPOBAHUE
B CBOIO pabOTy MHOTHTE TTPOTPAMMUCTBI YITYCKAIOT H0sTee TOHKNE U BaKHBIE ACTIEKTHI
HAIMCAHUS XOPOIIUX TECTOB.

Tpw 3akoHa TTD

B Hammm JHM KayKI0My U3BECTHO, UTO 110 TpebGoBaHuAM MeToosorun TDD Momyib-
Hble TeCThI JOJLKHBI MMUCAThCS 3apaHee, ellle 0 HalucaHus Kofa npoaykra. Ho ato
[IPaBUJIO — BCETO JIMIIb BEPXYyIKa aiicbepra. PaccMoTpuM ciieyroriye Tpu 3akoHal:

! Professionalism and Test-Driven Development, Robert C. Martin, Object Mentor, IEEE Software,
May/June 2007 (Vol.24,No.3), pp.32—36; http://doi.ieececomputersociety.org/10.1109/MS.2007.85
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IlepBnsrii 3akon. He niuimute Ko TPOAYKTa, TOKA He HATTUAIIIETE OTKA3HOW MOy TbHBIT
TECT.

Bropoii 3akon. He nuinre MomyibHbIi TecT B 0ObeMe 00JIblIeM, YeM HEOOXOAMMO
JUTsT oTKa3a. HeBO3MOKHOCTD KOMITUIISIIIAH SIBJISIETCST OTKA30M.

Tpernii 3akoH. He mummTe Koz MPOAYKTa B 00BbEM GOJIBIITEM, YeM HEOOXOANMO JIJIST
MPOXOXKICHUS TEKYIIETO OTKa3HOTO TECTa.

ITU TPU 3aKOHA YCTAHABJIMBAIOT PAMKU Pab0OUYEro MUKJIA, [JIUTEIbHOCTH KOTOPOTO
cocTaBJigeT, BeposTHO, okoJio 30 cexyna. TecTsl 1 Ko IPOJyKTa MUIIYTCS BMECTE,
a TeCTbl Ha HECKOJIbKO CeKYyH/I ollepeskaloT Ko/l IIPOLyKTa.

[Ipu Taxoit opranusanuu paGoThI MbI TTUIIEM JIECATKH TECTOB €5KEJHEBHO, COTHU Te-
CTOB €KEMECSIYHO, THICSYU TECTOB €Kero/iHo. [Tpu Takoii opranusanuy paGoThl TECTbI
OXBATBIBAIOT TIPAKTHYECKN BCE aCIIEKThI KOJa NPOAYKTa. [poMaiHblii 00beM TECTOB,
CPAaBHUMBIH € 0GBEMOM CaMOTO KOJIa POLYKTA, MOJKET CO3/aTh HEMAJIO OPraHU3aIH-
OHHBIX IIPOOJIEM.

O yucrorte TecroB

HeckoubKo JieT Haza i MHE MPETIOKILIN 3aHATHCST 00yUeHUEM TPYIIIbI, KOTOPast PEelIy-
JIa, YTO TECTOBBIN KOJI He I0JIZKEH COOTBETCTBOBATH TEM K€ CTaH/IapTaM KadeCTBa, YTO
W KOJI TPOJYKTA. YYACTHUKH IPYTIIIBI CO3HATEIBLHO PA3PEIIUIIN IPYT IPYTY HAPYIIATh
IpaBUJIa B MOJYJIbHBIX TecTax. «Ha ckopylo pyky» — BOT KaKUM JIeBU30M OHM PYKO-
BOJICTBOBAJIMCH. Pa3yMHO BBIOMPATH MMEHA TIEPEMEHHBIX He 00513aTE/IbHO, KOPOTKIE
U COfiepIKaTeNbHbIE TECTOBBIE (hYHKINN He 06sg3aTebHbL. KauecTBeHHO TPOEKTHPOBATH
TECTOBBII KOJI, OPraHU30BATH €70 TIPOYMAHHOE JIOTUIECKOE JeJieHHe He 00513aTeIbHO.
TectoBbIil Ko paboTaeT, OXBAaTHIBAET KO MTPOAYKTAa — U 9TOTO BIIOJHE JOCTATOUHO.

[Tosxamnyii, HEKOTOpBIE YNTATENN COUYBCTBEHHO OTHECYTCS K 9TOMY pelleHuio. Bos-
MO’KHO, KTO-TO B IIPOIIJIOM IIHCAJ TECTbl Hallo4o0ue TeX, KOTOPbIe S HalluCaJl JJIst
cBoero kiacca Timer. [IpyMUTUBHBIE «BpeMEHHBIE» TECTHI OT/IEJIEHBI OTPOMHBIM pac-
CTOSTHMEM OT TIAKETOB aBTOMATU3MPOBAHHOTO MOJIyJIbHOTO TeCTUPOBanus. MHuorue
TTPOTPAMMHUCTHI (KaK 1 Ta TPYIITIA, B KOTOPOH $1 MPENo/[aBajl) TOJAraiT, YTO TeCThI «Ha
CKOPYIO PYKy» — JIy4dlIile, YeM ITOJTHOE OTCYTCTBUE TECTOB.

Ho na camom jiesie TeCThI «Ha CKOPYIO PYKY» PABHOCHJIBHBI IOJIHOMY OTCYTCTBHUIO
TECTOB, eCJIM He XysKe. [[eJ10 B TOM, YTO TeCTbl JL0JIKHbI U3MEHATLCS 110 Mepe Pa3BUTUS
KO/Ia MPOIyKTa. YeM NPUMUTUBHEE TECTBI, TEM TPy/iHee X U3MEHATh. Eciu TecToBbIN
KO/l CUJIbHO 3allyTal, TO MOKeT 0Ka3aTbCs, YTO HallicaHue HOBOro Koja IIPoLyKTa
3afiMeT MEeHbIIIe BDEMEHH, YeM MOTIBITKI BTHCHYTh HOBBIE TECTHI B OGHOBJICHHBII MTAKeT.
ITpu nu3MeHeHn N KO/Ia TIPOJIYKTa CTAPbIE TECTDI TIEPECTAIOT TIPOXOJIUTD, a Hepasbepruxa
B TECTOBOM KO/I€ He TO3BOJISIET OBICTPO Pa306paThCst ¢ BOSHUKIIUMHY Tpobaemamn. Ta-
KM 06Pa3oM, TeCThl HAUMHAIOT PACCMATPUBATHCSA KAK OCTOSTHHO PACTYIIHiT Hasiact.

Ot Bepcum K BepCUM 3aTPAThl HA COMPOBOK/ECHUE TECTOBOTO NAKeTa HEIIPEPBIBHO
pociit. B KOHEYHOM MTOTE TECTHI CTAIU TJIABHON MTPUYMHON /7151 sKamob pazpaboTyi-
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KoB. Korzia pyKoBo/ICTBO CIIpAIINBAIIO, MoYeMy paboTa 3aHUMAeT CTOJBKO BPEMEHH,
paspabOTUYMKN BUHUJIM BO BCEM TeCThl. KOHUMIOCH BCe TeM, YTO OHU MOJHOCTBIO OT-
Ka3aJIiCh OT TECTOBOIO MaKeTa.

Onnako 6€3 TeCTOB MPOrPAMMUCTBI JTUITIINCH BO3MOKHOCTH yOEANTHCSA B TOM, UTO
u3MeHeHHs B KOZ0BOM Gase paboTaloT Tak, Kak 0KUAAN0Ch. Bes TecToB oHu yxke He
MOTI'JIN yI[OCTOBepI/ITbCH B TOM, UYTO USMEHECHUAI B O[[HOI?I JaCTU CUCTEMbBI HE HapyH_[aIOT
paboty apyrux yacreit. KommdaectBo ommboK CTazo Bo3pactaThb. A ¢ POCTOM KOJIMYE-
CTBa HEIPe/IBU/IEHHBIX /Ie(PEKTOB IIPOrPAMMUCTBI HAUaIu ofacaThest uamenenuii. Ouum
HepecTanu YUCTUTh KO MPOAYKTa, TIOTOMY 4TO OOSINCH: He Oy/ET JIM OT N3MEHEH WA
Gosble Bpesia, yeM noab3bl? Ko npogykra cras sarnuBarh. B utore rpyrmna ocraiach
6€e3 TeCToB, C 3aIlyTaHHON M KUIallel omnbOKaMy KOL0BOM 6a30ii, ¢ HeJlOBOJIbHBIMU
KJMEHTAMI ¥ C 9yBCTBOM, YTO BCE YCUJIMS 110 TECTUPOBAHMIO HE IPUHECTH HUKAKOM
I10JIb3BbI.

U B onpejiesieHHOM CMbICJI€ OHU OBLTH TIPaBbl. VIX YCUJIUST 10 TECTUPOBAHIIO Jeticmau -
menvio okazaauch GecronesubiMu. Ho BUHOM BeeMy OBLIO UX pelienne — HeOPeRHO
HAIMCAHHbBIE TECTHI IPUBEH K KatacTpode. Eciiut Obl rpyIiiia OTBETCTBEHHO TIO/IOIILIA
K HaIllUCAHUIO TECTOB, TO 3aTpauyeHHOe BpeMs He Mporano Obl gapoM. 51 ToBOpIO 06
3TOM BIIOJIHE YBEPEHHO, TIOTOMY YTO paboTas (M MPernogaBail) BO MHOTHX TPYIIIax,
JMOGUBIIUXCS yCIEXa ¢ aKKyPaTHO HATIMCAHHBIMU MOJIYJIbHBIMU T€CTAMU.

Mopasib IpocTa: mecmosoiil K00 1e menee saxcen, uem koo npodykma. He cumraiite ero
«KOJIOM BTOPOro copTay. K Hanmcanuio TeCTOBOTO KOJIa CJIelyeT OTHOCUTHCS BILyM-
4YUBO, BHUMATEIbHO U OTBETCTBEHHO. TeCTOBBIN KOJI J0JIKEH ObITh TAKMM K€ YUUCTDIM,
KaK U KOJI TTPOJIYKTa.

TecTbl Kak cpeacTBo ob6ecneyeHns U3MeHeHUMn

Eciin He mojiepKuBaTh YICTOTY CBOMX TECTOB, TO BbI X JIMIIATECHh. A 6€3 TeCTOB
YTPauMBaETCS BCE TO, YTO OGecrednBaeT rtOKOCTh Kofa Ipoaykra. [a, Bl He ommo-
Jiich, IMEHHO MOJLYJIbHBIE TECTHI 0GECTIEUNBAIOT THOKOCTD, YI0OCTBO COTPOBOKIACHMUS
U BO3MOKHOCTD IIOBTOPHOIO MCIOJIb30BAHUS HALIETO KOAA. DTO 00bSICHAETCS IIPOCTO:
ecJIM y Bac eCTh TECTbI, BbI He GOMTECh BHOCUTD U3MeHeHus B koj! bes Tectos so6oe
U3MEeHeHUe CTAHOBUTCS MTOTEHIIUATLHON oinbkoil. Kakoil Obl ruOKoi Hu Obliia Ballia
apXUTEKTyPa, KAKUM Obl Ka4eCTBEHHBIM HHI OBLIO JIOTUYECKOEe AeJIeHIe Ballell apXu-
TEKTYPBI, 6€3 TECTOB BbI OYI€TE COMPOTUBJIATHCS M3MEHEHUSAM U3 OTTaCEHUIl, YTO OHU
IPUBEYT K IIOABJIEHUIO CKPBITBIX ONIIOOK.

C TectamM¥ 3TH OTIACEHUS TPAKTUYECKH MMOJHOCTHIO Mcye3aloT. YeM 1mupe oxBaT
TECTUPOBAHMUS, TEM MEHBIIE BaM IIPUXOINTCST OMacaThCs. Bbl MoKeTe MpaKTUYecKu
cBOOOJIHO BHOCUTH U3MEHEHUST JIasKe B MMEIOINH IAJIEKO HE UCATbHYIO aPXUTEKTYPY,
3aIlyTaHHbII 1 MATIOTTOHSATHBIH KO/ TAKUM 06PasoM, BbI MOKETE CIIOKOWHO YJIyIaTh
ApXUTEKTYPY U cTpoeHue Koza!

I/ITaK, Ha/In4re aBTOMAaTU3NPOBAHHOI'O ITaKeTa MO/YJbHbBIX TECTOB, OXBAaTbIBAIOIINX
KO TIPOAYKTa, UMEECT BaskKHelTIee 3HAYEHTE LA YACTOTBI 1 ACHOCTU apXUTEKTYPDI.
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A IIpUYMHA 3aKJII0Ya€TCA B TOM, YTO TECTbI 00€eCIeYnBAIOT BO3MOKHOCTh BHECEHU
N3MCHCHMA.

Taknm O6p3.30M, €CJIN Ballli TECTbI HEIOCTATOYHO YHMCThI 1 HpOpa6OTaHbI, Ballli BO3-
MOJKHOCTH 110 USMEHEHUWIO KO/la COKPAI[AiOTCA 1 Bbl JIMITAETECH BO3SMOKXHOCTHU yJIy4-
HieHus CTpPYKTYPpbI KO/ia. HekauecTBeHHBIE TECTDI IIPUBOJAUT K HEKAYECTBEHHOMY KO/1Y
IIPO/IYKTa. B koneunom urtore TEeCTUPpOBaHUE BOO6IlIe CTaHOBATCA HEBO3MOJKHDBIM, 11 KO
TIPOAYKTA HAYMHACT 3arHNBaTh.

Yucrbie Tecrtbl

Kakumu oT/imynTeibHBIMU TIPU3HAKAMY XapaKTepPU3YeTcst YuCThIi TecT? Tpemst: yio-
6OYMTAEMOCTBIO, YI0O0UUTAEMOCTHIO U yI060UUTaeMOCThI0. BeposiTHO, yro6ourTae-
MOCTb B MOJYJIbHBIX TECTaX UTPaeT elile 6osree BasKHYIO POJIb, YeM B KOJ€ TIPOIYKTa.
Yro gesaer TecToBbIM Ko yrobounTaeMbiM? To e, 4TO [esaer yao604nTaeMbiM
JII000H APYTOH KO ICHOCTD, TIPOCTOTA ¥ BBIPA3UTEIBHOCTh. B TecTOBOM KojIe He-
00X0IMMO TIepeiaTh MAaKCUMYM HH(MOPMALIMY MUHUMYMOM BbIPa3UTEIbHBIX CPE/CTB.

B smuctunre 9.1 nmpusesien hparmenT koja u3 mpoekrta FitNesse. Itu Tpu Tecta Tpy/1-
HBI /U1 IOHMMAaHUs; HECOMHEHHO, UX MOXKHO yCOBepllleHCTBOBaTh. [Ipexae Bcero,
MOBTOPHbIE BbI30BbI addPage u assertSubString comeps;kaT OrpoMHOE KOJIUYECTBO I10-
Bropstotierocs kKoga [G5]. Uro elie BaskHee, KO MTPOCTO 3a0UT BTOPOCTENECHHBIMU
MOAPOOGHOCTAME, CHUKAIONIUMHU BHIPA3UTEIBHOCTD TECTA.

JinctmHr 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 =
(SimpleResponse) responder.makeResponse(
new FitNesseContext(root), request);
String xml = response.getContent():

assertEquals("text/xm1", response.getContentType());
assertSubString("<name>PageOne</name>", xml);
assertSubString("<name>PageTwo</name>", xml);
assertSubString("<name>ChildOne</name>", xml);

}

pubTic 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():

assertbquals("text/xml", response.getContentType());
assertSubString("<name>PagelOne</name>", xml);
assertSubString("<name>PageTwo</name>", xml);
assertSubString("<name>ChildOne</name>", xml);
assertNotSubString("SymPage", xml):

public void testGetDataAsHtml() 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/xml", response.getContentType()):
assertSubString("test page", xml);
assertSubString("<Test", xml):

Hampumep, mpucMorpuTech K BbisosaM PathParser, peoGpasy oM CTPOKHU B 9K3€MILIs -
pbi PagePath, ucrionbayembie obxounkamu (crawlers). Ito ipeobpasoBarme abCOMOTHO
HECYIIECTBEHHO JIJIs [eJiell TeCTUPOBaHMS U TOJIbKO 3aTEMHSIET HAMEePEHHUsT aBTOPa.
Bropocrenennbie mogpoOHOCTH, OKPY’KAIOLINE CO3AaHKE OTBETYNKA, 8 TAKKE COOP 1 IIpe-
06pa3oBaHue OTBETA TOKE IPEACTABIISIOT cOG0I 00bIYHbIIH 1TyM. Takske 0OpaTuTe BHUMA-
HIe Ha HEeYKJIIOKUIT crtocob moctpoenus URL-aapeca sarpoca 13 pecypca 1 apryMeHTa.
(A yuacTBOBaJI B HAIIMCAHUY 3TOTO KOJIA, [I0OITOMY CUMTAIO, YTO BIIPABE KPUTUKOBATD €T0. )
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B o01riem, 9TOT KOJT He TIpefHa3HAYACS [7Tst uTenus1. Ha HecqacTHOTO YnTaTess 00-
PYIIHBAETCS TEIBII BOAOMA/ METOUEH, B KOTOPBIX HEOOXOIUMO Pa3obpaThest, YT0Ob!
VJIOBUTD B TECTAX XOTb KAKOH-TO CMBICJI.

Terepb pacCMOTPUM yCOBEPIICHCTBOBAaHHBIE TecThl B auctunTe 9.2. OHNU fnesaoT
abCoJTIOTHO TO JKe caMoe, HO Kot ObLI iepepaboTad B GoJiee SICHYIO 1 BHIPA3UTENBHY IO

bopmy.

JInctmHr 9.2. SerializedPageResponderTest.java (nepepaboTaHHas Bepcus)

public void testGetPageHierarchyAsXml() throws Exception {
makePages("PageOne", "PageOne.ChildOne", "PageTwo"):

submitRequest("root", "type:pages"):

assertResponselsXML();
assertResponseContains(
"<name>PageOne</name>", "<name>PageTwo</name>", "<name>ChildOne</name>"
)
1

public void testSymbolicLinksAreNotInXmlPageHierarchy() throws Exception {
WikiPage page = makePage("PagelOne");
makePages("PageOne.ChildOne", "PageTwo"):

addLinkTo(page, "PageTwo", "SymPage");
submitRequest("root", "type:pages");

assertResponselsXML();
assertResponseContains(
"<name>PageOne</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 ctpykrype TectoB oueBuHo Botuionien nattepua [IOCTPOEHUE-OITEPAIIVIN-
ITPOBEPKA'. Kaskabrit TecT 4eTKO IeTUTCS Ha TPY YacTu. [lepBast vacTh CTPOUT Te-
CTOBBIE JAHHbIE, BTOPAsI YACTh BBITIOJTHSIET OIIEPAIMU C TECTOBBIMU TAHHBIMH, A TPEThS
4acTb IIPOBEPSET, UTO OTIEPAITHS TIPUBEJIA K OKUIAEMBIM PE3yJIbTaTaM.

! http://tnesse.org/FitNesse.AcceptanceTest Patterns.
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Ob6parute BHUMaHME: OOJIBIIAST YACTh Pa3ApakaoluX MeJovell ncuessa. TecTbl He
JeJIal0T HITYero JIMIIHEro, U B HUX MCIOJIb3YIOTCS TOJNBKO AeCTBUTEIBHO HEOOX0MU-
Mbl€ TUIIBI IAHHBIX U (DYHKIUU.

JI10601 IPOrPaAMMUCT, YUTAMOIINAN 9T TECTHI, 04€Hb OBICTPO Pa3dEPETCST B TOM, UTO
OHU JICJIAIOT, He COMBASICH C ITYTH ¥ HE YBS3HYB B JIUIITHUX TTOAPOOGHOCTSIX.

NpeaMeTHO-OPUEHTUPOBAHHbIMN
A3blK TECTUPOBAHMUS

Tectpl B iuctunre 9.2 1eMOHCTPUPYIOT METOJUKY IIOCTPOEHUS [IPEAMETHO-OPUEH-
TUPOBAHHOTO SI3bIKA JIJI IPOrPAMMUPOBaHKS TeCTOB. BmecTo BbizoBa hynkinii API,
HCTIO/Ib3YEMBIX TTPOTPAMMUCTAMHE JIJIT MAHUITYJISIIIAI ¢ CHCTEMOM, MBI CTPOUM Hab0P
dyHKIMiT U cyskeOHBIX TIporpamMM, ucnosibayonwx APT; aTo ynporaer Hanucamme
u ureHue TecToB. Harmm GyHKINMT 1 cIy:KeOHbIE TIPOrPaMMbl 00Pa3yIOT CIIEIHAIH-
3upoBaHHbIil AP, TO ecTbh TI0 CyTH — SA3BIK TECTUPOBAHUS, KOTOPBIN TPOTPAMMUCTBI
UCIIONB3YIOT JIJIs YIPOIEeHusT PaOOThI HAJl TECTAMHU, & TAKKE YTOOBI TIOMOUYD J[PYTHM
[IPOrpaMMHUCTaM, KOTOPbIe OY/IyT YNTATh STH TECTHI TTO3/IHEE.

Tecrobiii API He nipoekTupyercs 3apanee; OH pa3BuBaeTcst Ha 6a3e MHOTOKPAaTHOM
nepepaboTKH TECTOBOTO KOJIA, MEPETPYKEHHOTO HEHYKHBIMU TT0APoOHOCTIMU. [To
AHAJIOTUU C TeM, Kak 5 rnepepaboras suctudr 9.1 B auctunr 9.2, AMCHUIIMHUPOBAHHbBIE
paspaboTunKy epepabaThIBAIOT CBOI TECTOBbI KO B G0JIee TAKOHUYHBIE 1 BHIPA3H-
TeJbHBIE (POPMBI.

[lBOMHOMN cTaHAApT

Ipytia, 0 KOTOPOIi 51 yIIOMUHAJ B HAauaJie 9TOM TJIaBbI, B ONPEIETIEHHOM CMbICIE ObLia
npasa. Koy rectoBoro API nounHsieTcsi HECKOJIBKO MHBIM TEXHUYECKUM CTAH/IAPTAM,
yeM KoJ 1poaykTa. OH TaksKe JOJKeH ObITh IIPOCTBIM, JAKOHUYHbBIM U BbIPa3UTE/Ib-
HBIM, HO OT HeTo He Tpebyercs Takast 9ahHEeKTUBHOCTD. B KOHIIE KOHI[OB, TECTOBBII KO/
paboTaeT B TECTOBOII Cpejie, a He B CPefie PealbHOI dKCILIyaTallly IPOLYKTa, a 9TU
Cpe/ibl BEChbMa 3aMETHO PAa3/IMyaiOTCs 110 CBOUM IIOTPEOHOCTSIM.

Pacemorpum Tect u3 srctuara 9.3, §1 Hammcast ero B xojte pabOTHI Hal IPOTOTHIIOM CH-
CTeMbI KOHTPOJIST OKpYsKatolieil cpesibl. He BIaBasich B oJApOOHOCTH, CKAXKY, YTO TECT
3TOT TIPOBEPSIET, UTO TIPH CAUIIKOM HU3KOI TeMITepaType BKII0UAeTCST MEXaHU3M OTOo-
BEIEHNUs O HU3KOU TeMIiepaType, 060rpeBaTesib 1 CHCTeMa MOJIaul HArPETOro BO3yXa.

JNInctuur 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());
npodosicenue
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JinctmHr 9.3 (NpoaomkeHne)

assertFalse(hw.hiTempAlarm());
assertTrue(hw.ToTempAlarm());

}

KoHeuHo, 9TOT JIUCTUHT COAEPKUT MHOKECTBO HEHY/KHBIX MoipoOHOCTel. Harpumep,
uTo sestaer GyHKIuA tic? 51 Obl Ipeanoyest, yToObl YUTATENb He 3ayMbIBAJICA 00 9TOM
B XO/le uTeHus Tecta. Yutaresb J0JKEH AyMaTh O IPYTOM: COOTBETCTBYET JI KOHEUHOE
COCTOSTHME CUCTEMBI €T0 TPEICTABICHUSM O «CJUIIKOM HU3KO» TeMIlepaType.

O6parute BHUMAHWE: B XOJI€ YTEHHSI TECTA BAM TIOCTOSTHHO MTPUXOUTCS IEPEKITIOUATh-
Cs1 MEXX/Ty Ha3BaHIEM ITPOBEPSIEMOTO COCTOSIHIIS U YCIOBHEM IpoBepKu. Ber cMoTp-
Te Ha heaterState (cocTosiHue 060TpeBaTes ), a 3aTEM Balll B3MJISA CKONB3UT HAJIEBO
K assertTrue. Bor cmoTpute Ha coolerState (cocTogHue OXJIamuTesid ), a Balll B3I/
oTcTylaer k assertfalse. Bee aTu nepemelienns yToMUTeNbHbI U HeHaexKHbl. OHI
YCJIOXKHSIIOT UTEHIe TeCTa.

B suctunre 9.4 npencrasiena HoBast (hopMa TeCTa, KOTOpasi YUTAETCS TOPa3zIo MPOTIIE.

JNnctuHr 9.4. EnvironmentControllerTest.java (nepepaboTaHHasi Bepcus)

@Test
public void turnOnLoTempAlarmAtThreshold() throws Exception {
wayTooCold():;
assertEquals("HBchL", hw.getState());
}

Koneuno, s ckpbL1 GyHKIMIO tic, cosnas 6osee oHATHYIO GyHKIMIO wayTooCold. Ho
0c000TO BHUMAHYST 3aC/IYKUBAET CTPAHHAS CTPOKA B BBI30Be assertEquals. Bepxumit
PerucTp 03HavaeT BKIIOUEHHOE COCTOSTHUE, HIKHI PETHCTP — BBIKIIOYEHHOE COCTOSI-
HUe, a OYKBbBI BCET/Ia CIEAYIOT B ONPEAETIEHHOM MOPSifIKe: {000epesamens, nodaua 603-
yxa, oxaadumeny, CUZHAL 0 BbICOKOU MEeMNEPAMYPe, CUZHAL 0 HUSKOU memnepamype;.

Xotst Takast hopma 6IM3Ka K HAPYIIEHUIO MTPABHUIIA O MBICTIEHHBIX MTPEOOPA30BaAHI-
ax!, B JaHHOM CJIy4ae OHA BBITJISIAUT yMeCcTHOU. Ecii BaM M3BeCTeH CMBICJ ITUX
0603HAYEHU{T, BATIT B3TJIS/T CKOB3UT TIO CTPOKE B OJHOM HATIPABJIEHWN 1 BBl MOJKETE
GBICTPO UHTEPIIPETHPOBATH PE3YJIBTATEL. UTEeHME TAKUX TECTOB TIOYTH UTO JIOCTABJISIET
yIoBoObCTBIE. Barmsiture #a muctunr 9.5 u yoennTech, Kak JETKO MOHSITH UX CMBICT.

JinctuHr 9.5. EnvironmentControllerTest.java (pacluMpeHHbIi Habop)
@Test
public void turnOnCoolerAndBlowerIfTooHot() throws Exception {
tooHot () ;
assertEquals("hBCh1", hw.getState());

}

@Test
public void turnOnHeaterAndBlowerIfTooCold() throws Exception {
tooCold():

! Cm. «M36eraiite MbICJEHHBIX TPe0OpazoBaHmii», ¢. 47.
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assertEquals("HBch1", hw.getState());
}

@Test

pubTlic void turnOnHiTempAlarmAtThreshold() throws Exception {
wayTooHot () ;
assertEquals("hBCH1", hw.getState());

}

@Test

public void turnOnLoTempAlarmAtThreshold() throws Exception {
wayTooCold():
assertEquals("HBchL", hw.getState()):

}

Oynkius getState npusenena B aucruire 9.6. O6parure BuuMane: a(pGHeKTUBHOCTD
ATOTO KOJIa OCTABJISIET JKeqaTh Jydinero. ITobsr caenath ero 6oJee ahdOEKTUBHBIM,
BEPOSITHO, MHE CTOMJIO UCIIOJIb30BaTh KJacc StringBuffer.

JInctuur 9.6. MockControlHardware.java

public String getState() {

String state = ""

state += heater ? "H" : "h";
state += blower ? "B" : "b";
state += cooler ? "C" : '
state += hiTempAlarm ? "H" : "h";
state += loTempAlarm ? "L" . "1"
return state;

}

Kiace StringBuffer Hekpacus u HeymobeH. Jlaxke B KoJie TIPOAYKTA 51 cTapatoch usde-
raTh €r0, eCJIM 9TO He IIPUBOAUT K GOJIBLINM IIOTEPSAM; KOHEYHO, B KOJE U3 JucTIHTa 9.6
norepu HeBeIMKHU. OTHAKO CJIeIyeT YIUTBIBATD, YTO TIPUJIOKEHNE TTUTIETCS [T BCTPO-
€HHOI CUCTEMBI PEATTHHOTO BPEMEHH, B KOTOPOII BEIYUCIUTETbHbIE PECYPCHI U TIAMSITh
cuibHO orpannyenbl. C IPyroii CTOPOHbI, B CPeJIe TECTUPOBAHUS TAKMe OrPAaHUYeHM
OTCYTCTBYIOT.

B atom mposisiisieTcst mpupoza ABOHOTo cranaapTa. MHOroe U3 Toro, 4To Bbl HUKOT/A
He CTaHeTe IeJIATh B CPeJie IKCTLTYATAITHH TPOAYKTA, A0COTOTHO HOPMATHHO BBITIISITAT
B cpefie TectupoBanus. OGBIYHO pedb WET O 3aTpaTaxX MaMsTH Win 3(hHEKTHBHOCTH
paboThI TIPOIECCOPa — HO HUK020A O TIPODIEMAX YUCTOTHI KOJIA.

OaHa npoBepKa Ha TecCT

Cy1iecTByeT ToYKa 3peHus!, COrIacHO KOTOPOH KakIasi TeCToBast (YHKIIUS B TECTe
JUnit moskHa comepskaTh OIHY — U TOJIBKO OIHY — AUPEKTUBY assert. Takoe mmpaBuiio

1 Cwm. 3anuch B 6s10ore [leiiBa Acresa (Dave Astel): http://www.artima.com/weblogs/viewpost.
jsp?thread=35578.
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MO’KET TT0KA3aThCs U3JIHUINHE )KEeCTKNUM, HO €T0 MPENMYIIeCcTBA HATJISITHO BU/THEI
B siuctunre 9.5. TeCTh MPUBOAAT K OJTHOMY BBIBOJLY, KOTOPBIE MOXKHO OBICTPO 1 JIETKO
MOHSATD IIPU YTCHWH.

Ho uto BbI ckazkere o juctrare 9.2? B HeM 00be/IiHEHA TPOBEPKA JIBYX YCIOBHIAL UTO
BBIXO/IHbIE JIaHHbIe TIpejicTaBeHbl B popmate XML 1 onu cosepkaT HeKOTOpBIE 11071~
cTpoku. Ha nepBblil B3IJIs1/] TaKOe pellieHre BBITISIIUT COMHUTEbHO. BripoueM, TecTt
MOJKHO PasOMTh Ha JIBa OTAECJHbHBIX TECTa, KAJKIbIil U3 KOTOPBIX UMEET COOCTBEHHYTO
JIMPEKTHUBY assert, Kak oKa3aHo B Juctunre 9.7.

JNInctuHr 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>"
)

O6parure BHUMaHUE: 1 IEPEUMEHOBAT (DYHKIIMU B COOTBETCTBUU CO CTaHAAPTHOI
cxemoii given-when-then [RSpec]. 9to eme cumbHee yrpoinaer yrenue tectoB. K co-
JKaJIEHWIO, TAKOE Pa3dueHue MPUBOAUT K TMOABIEHUIO GOJIBITOTO KOJTNYECTBA yOIIH-
PYIOIIET0CsT KOJA.

Y0661 u36exkatTh LyOIMpPoBaHUst, MOKHO BOCIIOIb30BaThes naTrepuom IITABJIOH-
HBIN METO/I [GOF], BritounTh yacTu given/when B 6a30Bblii Kjacc, a yacTu then —
B pasJIMUYHbIE TTPOU3BOIHDBIE KAACCHL. A MOKHO CO3/aTh OT/IETBHBIN TECTOBBIN KJacc,
TIOMECTUTD YacTu given u when B (pyaknmio @Before, a vactn then — B Kaxk/ayto GpyHK-
1uio @Test. Ho moxoske, Takoii MEXaHU3M CJIUIITKOM CJIOKEH JIJIST CTOJIb HE3HAYNTEb-
HOU TIpoOJsieMbl. B KOHEUHOM HWTOTE 5T IPEATIOUENT PELIEHHE ¢ MHOKECTBEHHBIMHE [TH-
pexkTuBaMu assert uz sucruara 9.2.

S1 mymaro, 4To TIPaBIIIO «OIHOTO asserts sJsiercs xopolueii pexkomengaiuein. O6b4HO
s CTApaloCch CO3/1aTh PEIMETHO-OPUEHTUPOBAHHBIN SI3BIK TECTUPOBAHUS, KOTOPBIN
9TO IPABUIIO MOAAEPKMUBAET, Kak B JucTrHre 9.5. Ho pu aToM 91 He 60I0Ch BKJIIOYAThH
B CBOU TeCTbl HoJiee OLHON AUPEKTUBBI assert. BeposTHo, jydiiie BCero ckasarb, 4To
KOJIMYECTBO JUPEKTHB assert B TecTe JA0JIKHO ObITh CBEAEHO K MIHUMYMY.
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OaHa KoHUenuusa Ha TecTt

[Moskamyii, GoJiee TTOJE3HOE IPABIIIO [JIACKT, YTO B KaXK/0i TeCTOBOM (DYHKIIUM JOJIKHA
TECTHPOBATHCS OJIHA KOHIENMA. MbI He XOTHM, YTOOBI AJIMHHbIE TECTOBbIE (DYHKIIMN
BBITIOJTHSIJIA HECKOJIBKO PA3HOPOIHBIX TIPOBEPOK OJIHY 3a JpyToil. Jluctuar 9.8 co-
JEPKUT TUIIUYHBINA IPUMEP TAKOTO pofia. ITOT TeCT CIeA0Baa0 Obl pa3OUTh Ha TPU
HE3aBUCHMbIX TECTA, [IOTOMY UTO B HEM BBITIOJIHSIOTCS TPU HE3aBUCUMBIX ITPOBEPKU.
OGbennHeHre UX B OAHON (DYHKIMY 3aCTaBJISIET YATATEIS FalaTh, IOUeMY B (QDYHKIIIIO
BKJIIOYAETCS KaXK/Iasl CEKITHS, U KAaKOe YCJIOBUE ITPOBEPSIETCST B OTOM CEKITUU.

Jinctuur 9.8
/**
* TecTol ana metofa addMonths().
*/
public void testAddMonths() {
SerialDate dl = SerialDate.createlnstance(31, 5, 2004);

SerialDate d2 = SerialDate.addMonths(1, dl):
assertEquals(30, d2.getDayOfMonth()):
assertEquals(6, d2.getMonth());
assertkEquals(2004, d2.getYYYY());

SerialDate d3 = SerialDate.addMonths(2, dl);
assertEquals(31, d3.getDayOfMonth());
assertbquals(7, d3.getMonth());
assertEquals(2004, d3.getYYYY());

SerialDate d4 = SerialDate.addMonths(1l, SerialDate.addMonths(1, dl1));
assertEquals(30, d4.getDayOfMonth()):

assertEquals(7, d4.getMonth());

assertbEquals(2004, d4.getYYYY());

}

Bepositho, Tpu TecTOBbBIE (DYHKITUU JIOJIKHBI BBITJISIZETD TAK:
O Given: mocaennuii 1eHb Mecsia, cocrosiiero us 31 aus (Hanpumep, Maii).
1) When: 1pu 106aBIEHNN OJHOIO MECSIIA, OCAEIHUM JHEM KOTOPOI'O SBJISIETCS
30-e uncsio (HalpuMep, UiOHb ), JaTOMH H0JKHO ObITh 30-€ YKCII0 9TOr0 MecsIa,
ame 31-e.
2) When: iput 106GABJIEHUY IBYX MECSIIEB, KOT/IA MOCIEIHUM THEM BTOPOTO MecsIa
apJigeTcs 31-e yucio, aTol 10KHO OBIT 31-e unco.
O Given: mocJsieHuii lenb Mecsia, coctosiiero u3 30 gHeit (HanpuMep, UIOHb ).
1) When: 1pu 1o6aBIEHNN OJHOIO MECSIIA, OCAEHIUM JHEM KOTOPOIO SBJISIETCS
31-e yncJio, 1aToit KOJKHO OBITH 30-€ YMCII0 3TOTO MecAIa, a He 31-e.
B takoii (opMyIMPOBKE BUIHO, UTO CPEAM PA3HOPOIHBIX TECTOB CKPBIBAETCSI OTHO
obuiee npasuio. Ipu yBearmueHnn Mecsiiia ata He MOKET [IPEBLICUTH IOC/Ie[Hee YKC-
J10 HOBOTO Mecsita. CreioBaTeIbHO, B pe3yJibTaTe yBeJndeHue Mecsina jiuist 28 dhespaiist
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JOJKHA OBITH MoJiyueHa fara 28 Mapra. B Tekyiieil Bepcuu aTo yCJ0BUE He TPOBEPSI-
eTcsl, XOTS TaKOii TecT ObLI OBl MOJIE3EH.

Takum 06paszoM, IpobIeMa He B MHOKECTBEHHBIX IUPEKTHBAX assert B pasHbIX CEKIIH-
ax aucrunra 9.8. TIpobiema B TOM, 4TO TeCT IIpoBepseT bojiee OAHON KoHenu. Tak
YTO, BEPOSITHO, JIy4IIle BCEro c(HhOPMYJIUPOBATD ATO TIPABUJIO TAK: KOJMYECTBO IUPEKTUR
assert Ha KOHIEIIUIO TOJIPKHO ObITh MUHUMAJIBHBIM, U B TECTOBOM byHKIIMY TOJKHA
MPOBEPSTHCST TOJIBKO O/IHA KOHIIEITITHS.

F.I.R.S.T.!

YucTble TECThI JOJKHBI 06JIa1aTh €IIe TSIThI0 XapaKTePUCTUKAMHU, HA3BAHUST KOTOPBIX
06pa3yioT MPUBEIEHHOE COKPAIIICHHUE.

Beicrpora (Fast). TecTbl Z0/KHBL BBIIOIHATHCS OICTPO. EC/IN TECTHI BBIIOIHAIOTCS
ME/JICHHO, BaM He 3aX04eTCs 4acTo 3allyckarb ux. bes yacroro 3aiycka Tectos 11po-
6J1eMbI He GYIyT BBISIBAATHCS HA JIOCTATOYHO PaHHEH CTajnu, KOr/a OHU 0COOEHHO
JIETKO UCIIPaBJIAOTCS. B uTore Bbl yoke He Tak CIIOKOMHO OTHOCUTECHh K YUCTKE CBOELO
KO/Ia, 1 CO BpeMeHeM KO/l HAaYMHaeT 3arHuBaTh.

Hesasucumocts (Independent). TecTsl He JOJKHBI 3aBUCETh APYT OT Apyra. OauH
TeCT He JIOJDKEH CO3/[aBaTh YCIOBUS /IS BBIOJTHEHNUS CJIe/IyIOMIero TecTa. Bee TecTs
TOJIKHBI BBITIOTHATHCS HE3aBUCHMO U B JTIOOOM TTOPSI/IKe Ha Baiie yeMorpenue. Ecm
TECTBI 3aBUCST JPYT OT JPYTa, TO [IPU MIEPBOM OTKA3€ BO3HUKAET IIEJIbII KacKaj COOEB,
KOTOPBII YCJIOKHSIET IUArHOCTUKY U CKPBIBAET e(PEKThI B 3aBUCUMBIX TECTaX.

ITorTopsiemoctp (Repeatable). TecTbl 10/KHBI 1aBaTh OBTOPsIEMbIE PE3YJIbTAThI
B /110001 cpejie. Bbl 10JIKHBI KIMETh BO3MOKHOCTD BBIIIOJHKUTD TECTHI B CPEJIe PEaibHOM
DKCILIyaTallH, B CPejie TECTUPOBAHKS UK Ha BallleM HOYTOYKe BO BpeMsl BO3Bpalile-
HUST IOMOiT ¢ paboTbl. Ecyiu Batiu Tecthbl He OYyT IaBaTh OJIHO3HAYHBIX PE3YJIHTATOB
B JITOOBIX YCJIOBUSIX, BbI BCET/IA CMOKETE HAWTH OTTOBOPKY JIist OObSICHEHUST Hey/Iau.
Takoke Bbl JIMITUTECh BO3MOKHOCTH IIPOBO/IUTL TECTUPOBAHUE, €CJIN HYKHAs cpesa
HeIOCTYTTHA.

OuesumHocts (Self-Validating). PesyabsraToM BBITTOTHEHMST TeCTa TOJKEH OBITH JTO-
ruyeckuii mpusnak. Tect mubo npoures, aubo e npoiresr. UtoObl y3HATH PE3YJIbTaT,
M0JIb30BATENh HE TOJIKEH YUTATh JKYPHATIBbHBIN (haiiyn. He 3actaBiisiiTe ero BpyYHYIO
CPaBHUBATD J[BA Pa3HBIX TEKCTOBLIX (haitia. Ecau pesysbrar TecTa He 0UEBH/IEH, TO
OTKa3bl IPUOOPETAIOT CyGHEKTUBHBIN XapaKTe], 8 BBITOJHEHIE TECTOB MOKET MOTpe-
60BaTh J0JITON PYUHOU 00PaBOTKI JAHHBIX.

Ceoespemennocts (Timely). TecTbl H0IKHbI CO3aBaThCsI CBOEBPEMEHHO. MOLYJIb-
HBIE TECTBI MTUIITYTCSI HENOCPEOCMEEHHO Neped KOJOM TPOLYKTa, 00eCIIeUnBAIOIINM UX
poxoskaeHue. Eciv BbI nuiiere TeCcThl Mocie Koja MpPOILYKTa, BbI MOYKETE PEIIUTD, YTO
TECTUPOBAHUE KOJIA IPOJIYKTA CO3/[AeT CIUIIKOM MHOTO TPYHOCTE, a BCe 13-3a TOTO,
4TO y700CTBO TECTUPOBAHUS HE YUMTHIBAJIOCH TPH TIPOEKTHPOBAHUN KOJIa TPOLYKTA.

! Vuebubie matepuansl Object Mentor.
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3aK/iloueHue

B aroli ri1aBe Mbl e/1Ba 3aTPOHYJIU TEMY TECTUPOBAHUSA. S lyMalo, YTO HA TEMY YUCTbLX
Mecmog MOKHO ObLIIO ObI HATIICATD METYI0 KHUTY. J{JIsT «3/I0POBbs> MPOEKTaA TECTHI He
MeHee BaKHBI, YeM KOl POAYKTa. A MOXKET ObITh, OHHU €llle BaXKHee, TOTOMY UTO Te-
CTBHI COXPAHSIIOT M YJIy4IIA0T THOKOCTH, YAI00CTBO COMTPOBOKIEHUST U BO3MOKHOCTH
[IOBTOPHOI'O UCIIOJIb30BaHus Koja IpoayKTa. IlocTosanHo ciepure 3a YUCTOTON CBOUX
tecToB. [TocrapaiiTech ciieiaTh UX BHIPA3UTEIbHBIMI U IAKOHUYHBIMU. VI306peTaiite
TectoBbie API, KOTOPBIM OTBOAMUTCS POJIb TPEIMETHO-OPUEHTUPOBAHHOTO SI3bIKA Te-
CTHUPOBaHUs, YIIPOIIAIONIETO HATNCAHNE TECTOB.

Ecou BbI Gyziere npeHebpeskuTebHO OTHOCUTLCS K TeCTaM, TO U Balll KOJI HaYHeT 3a-
rauBath. [lofiep:xuBaiiTe YMCTOTY 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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1 O Knacchbl
Cosmecmmo c /[rcedpgpom Jlanzpom

Jlo HacTosIIIero MOMEHTA Hallle BHUMaHue ObLIO COCPEOTOYEHO UCKIIUUTETBHO Ha
TOM, KaK KaueCTBEHHO HaIlCaTh CTPOKHU U GJIOKK Kozia. MbI pa3so0pasinch ¢ IPaBUIb-
HOI KoMIIO3uIrei GyHKIMNA 1 X B3auMocBazsami. Ho kakuMu Obl BbIpa3uTe/IbHbIMU
HY OB QYHKIUK 1 COAEPIKAIIMEcs B HUX KOMaH/Ibl, Mbl HEe J0ObeMCS YHCTOThI KOZIa
JI0 TeX T10p, TI0Ka He 0OpaTuM BHUMaHKE Ha GoJiee BRICOKHE YPOBHU OpraHu3alii KOJIa.
B aT0i1 T71aBe peub MOWIET O YNCTOTE KJIACCOB.

CtpoeHuMe Knacca

ITo CTaHIaPTHBIM ITpaBUJIaM Java KJlacC JOJIKEH HAUYMHATHCA CO CITMCKa ITEPEMEHHDBIX.
Chavamna NMEPEUNCIAIOTCA OTKPDIThIE CTaTUYECKNE KOHCTAHTDI. [[aJIee CJIeAYIOT Ipu-
BaTHbIE CTaTUYECKHE IIEPEMEHHDbIE, a 3a HUMUW UAYT IIPpUBAaTHbIE IIEPEMEHHDbIE OK3EM-
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1istpoB. OTKPBITHIX MIEPEMEHHBIX OOBIYHO HET, TPY/HO HAUTH BECKUE TPUUYMHBI JIJIsT
WX HCIIOJIb30BaHUA.

3a CIMCKOM TIEPEeMEHHBIX OOBIYHO CJAEAYIOT OTKPBIThIE (hYHKIMU. MBI TIpeanodnTa-
€M pa3MeniaTh MPUBATHBIE BCIIOMOTATEeIbHBIE (DYHKITNN, BHI3BIBAEMBIE OTKPLITBIMU
(byHKIIMSAMY, HETTOCPEACTBEHHO 32 CaMOl OTKPBITON (hyHKIMEl. Takoe pa3merienue
COOTBETCTBYET MPABUJIY TIOHUKEHUs], B PE3YJIbTATE Y€ro IPOTPaMMa YUTAETCS KaK
ra3eTHas CTaThsI.

MHkancynsauusa

Mbr ipeziounTaeM OObSIBISATH TIEPEMEHHBIE U BCTIOMOTATETbHbIe (DYHKIIUU MPUBAT-
HBIMH, HO OTHOCHUMCST K HUM 0e3 (hanarusma. THOT/a mepeMeHHY 0 U BCIIOMOTATE b+
HY10 QYHKIUIO MPUXOAUTCS 00BSIBIIATH 3alUIEHHOI, YTOOBI IMETh BOZMOKHOCTD
o6patuThest K Hell u3 Tecta. C Haleil TOUKU 3PEHUsT TeCThl UCKITIOUNTENLHO BAsKHBL.
Ecymi tecT 13 TOTO 7Ke MaKeTa J0JKEH BbI3BaTh (DYHKIIUIO I 0OOPATUTHCS K TIEPEMEH-
HOI1, MBI UCIIOJIb3yeM 3alllUIIeHHbII MM [TaKeTHbIH ypoBeHb gocTyna. Tem He MeHee
HAYMHATD CJIEAYET C MOUCKA cIocoba, COXpaHsIoNiero npuBaTHocTh. OcabieHne
MHKATICYJISIIIUN BCEr/a J0JKHO OBITh MOCIeAHE MepOil.

Knaccbl 4omxKHbI 6bITb KOMMNAKTHbIMU!

ITepBoe 1paBUJIO: KJACCHI JOJKHBL ObITh KOMIIAKTHBIMU. BTOpoe npaBuio: Kiaccol
JOJIKHBI OBITH elle KoMiaktHee. Het, Mbl e cobupaeMcst IOBTOPSTh TEKCT U3 IJIABHI 3.
Ho kak u B carydae ¢ (hyHKIMSMEU, KOMIIAKTHOCTD JIOJKHA CTATh OCHOBHBIM MTPABIIIOM
MTPOEKTUPOBAHUST KJTaccoB. U JUIst KJ1accoB HAUMHATD CJIEYET C BOIPOCA: «A HACKOJIBKO
KOMITAKTHBIMU 7>

Pasmep QyHKIIT ompesiesisieTcst KOMMIecTBOM (PI3MUECKUX CTPOK. B kitaccax memoss-
3yeTcs pyrasi MeTPUKa; Mbl IOZICYUTBIBaeM omeemcmeennocmu [RDD].

B smcrunre 10.1 npencrasien kiace SuperDashboard, npepocraiistiorniuii okosio 70 ot-
KPBITBIX METOA0B. BOJIBIIMHCTBO pazpaGOTYNKOB COTJIACUTCS € TEM, YTO 3TO TIepebop.

Jinctmur 10.1. CIMILIKOM MHOTO OTBETCTBEHHOCTEMN

pubTic class SuperDashboard extends JFrame implements MetaDataUser
public String getCustomizerLanguagePath()
public void setSystemConfigPath(String systemConfigPath)
pubTic String getSystemConfigDocument()
public void setSystemConfigDocument(String systemConfigDocument)
public boolean getGuruState()
pubTic boolean getNoviceState()
public boolean getOpenSourceState()
public void showObject(MetaObject object)
public void showProgress(String s)
public boolean isMetadataDirty()
public void setIsMetadataDirty(boolean isMetadataDirty)
public Component getlLastFocusedComponent()

public void setlLastFocused(Component TastFocused)
npodoicenue
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Fnasa 10. Knaccel

JNnctmur 10.1 (npogomkeHne)

public
pubTic
pubTic
pubTic
pubTic
pubTic
pubTic
public
pubTic
pubTic
public
pubTic
pubTic
pubTic
pubTic
pubTic
pubTic
public
pubTic
pubTic
pubTic
pubTic
pubTic
pubTic
public
pubTic
pubTic
public
pubTic
pubTic
pubTic
pubTic
pubTic
pubTic
public
pubTic
pubTic
public
MetaOb
pubTic
pubTic
public
pubTic
pubTic
public
pubTic
pubTic
pubTic
pubTic
pubTic
pubTic

void setMouseSelectState(boolean isMouseSelected)
boolean isMouseSelected()

LanguageManager getlLanguageManager()

Project getProject()

Project getFirstProject()

Project getlLastProject()

String getNewProjectName()

void setComponentSizes(Dimension dim)

String getCurrentDir()

void setCurrentDir(String newDir)

void updateStatus(int dotPos, int markPos)

Class[] getDataBaseClasses()

MetadataFeeder getMetadataFeeder()

void addProject(Project project)

boolean setCurrentProject(Project project)

booTean removeProject(Project project)
MetaProjectHeader getProgramMetadata()

void resetDashboard()

Project ToadProject(String fileName, String projectName)
void setCanSaveMetadata(boolean canSave)
MetaObject getSelectedObject()

void deselectObjects()

void setProject(Project project)

void editorAction(String actionName, ActionEvent event)
void setMode(int mode)

FileManager getFileManager()

void setFileManager(FileManager fileManager)
ConfigManager getConfigManager()

void setConfigManager(ConfigManager configManager)
ClassLoader getClassLoader()

void setClassLoader(ClassLoader classlLoader)
Properties getProps()

String getUserHome()

String getBaseDir()

int getMajorVersionNumber()

int getMinorVersionNumber()

int getBuildNumber()

MetaObject pasting(
ject target, MetaObject pasted, MetaProject project)
void processMenultems(MetaObject metaObject)

void processMenuSeparators(MetaObject metaObject)
void processTabPages(MetaObject metaObject)

void processPlacement (MetaObject object)

void processCreatelayout(MetaObject object)

void updateDisplayLayer(MetaObject object, int layerIndex)
void propertyEditedRepaint(MetaObject object)

void processDeleteObject(MetaObject object)
boolean getAttachedToDesigner()

void processProjectChangedState(boolean hasProjectChanged)
void processObjectNameChanged(MetaObject object)
void runProject()
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public void setAcowDragging(boolean allowDragging)

public boolean allowDragging()

public boolean isCustomizing()

public void setTitle(String title)

public IdeMenuBar getldeMenuBar()

public void showHelper(MetaObject metaObject, String propertyName)
// ... W elle MHOTO APYTUX, He-OTKPbITbIX METOMOB. . .

A ecin 6b1 KJ1ace SuperDashboard cogepskall TOJIbKO MeTO/Ibl, IPUBEJEHHbIE B JIMCTHH-
re 10.27

Jinctuur 10.2. [1oCTaTOYHO KOMMAKTHO?

public class SuperDashboard extends JFrame implements MetaDataUser
pubTic Component getlLastFocusedComponent()
public void setlastFocused(Component lastFocused)
public int getMajorVersionNumber()
public int getMinorVersionNumber()
pubTic int getBuildNumber()

[T METOIOB — HE CIAUITKOM MHOTO, He Tak Jiu? B HallleM cyvae CAUIIKOM, TOTOMY
YTO HECMOTPS Ha MaJoe KOJUYeCTBO METOJI0B, Kjacc SuperDashboard mo-npeskaemy
MMeeT CJIUIITKOM MHOTO OTBETCTBEHHOCTEI.

Nms knacca 10JKHO ONMKMCBIBATD €0 OTBETCTBEHHOCTU. B CyNIHOCTH, MMS TOJIZKHO
CTaTh MEPBBIM (haKTOPOM, CTIOCOOCTBYIONINM OTIPEIETEHIT0 pa3Mepa Kiracca. Ecan
JUIS KJIacca He yaercst mogo6parh 4eTKoe, KOPOTKOE UMsl, BEPOSTHO, OH CJIUIITKOM
BesnK. UeM Tymanmee UMsI KJIacca, TeM GOJIbIITE BEPOSTTHOCTD, YTO OH MMEeT CJIHIII-
KOM MHOT'O OTBETCTBEHHOCTEH. B yacTHOCTH, IPUCYTCTBUE B HMEHAX KJIACCOB CJIOB-
poHbIp «Processor», «Manager» 1 «Supers 4acTo CBUIETETbCTBYET O HEXKETATETLHOM
00OBeIUHEHIH OTBETCTBEHHOCTEM.

Kpatkoe onucanme Kaacca JOJKHO YKIAABIBATHCS IPUMEPHO B 25 €JI0B, 6e3 BbIpaske-
HUIL «€CIN», <U», <WIH» U <HO». Kak Obl Bbl onucau kiaacce SuperDashboard? «Kimace
MPEJIOCTABJISIET TOCTYTT K KOMIIOHEHTY, KOTOPBII TIOCTEIHUM UMeN (DOKYC BBOJIA, U TTO-
3BOJISIET OTCJIEKUBATh HOMepa Bepcuu 1 cOopku». [lepBoe «u» yKasblBaeT Ha TO, 4TO
SuperDashboard mMeeT CIUITKOM MHOTO OTBETCTBEHHOCTEN.

MpuHUMN eanHOM OTBETCTBEHHOCTU (SRP)

[Tpunmun exunoit orBerctBennoctu (SRP') yTBepkmaer, 4To Kracc wim MOIYJIb
JIOJKEH UMETb OJIHY — M TOJIBKO OJHY — IPUYUHY I/ U3MEHEHUSA. DTOT IIPUHIIUTL
JlaeT HaM Kak olipejieJieHrie OTBETCTBEHHOCTH, TaK M KPUTEPHI /IJIsT OIIEHKU pa3Mepa
KJsacca. Kiraceol 1oJIKHBL UIMETD OJIHY OTBETCTBEHHOCTD, TO €CTh OJIHY IIPUYMHY [
U3MEHEeHUH.

! 3a Gouiee moapoGHOIT nHMOpMalueii 06 aTom npuHImie obpamaiitecs k [PPP].
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He6oub1moit, kazasoch Obl, kiiace SuperDashboard B smmctunre 10.2 uMeeT JBe IPUYUHBI
U1t U3MeHeHU . Bo-11epBbIX, OH OTC/IeKIBAET BEPCUIO, KOTOPas, BEPOSTHO, OyaeT
M3MEHSATHCS IIPU KayK0M OOHOBJIEHUU TIPOAYKTa. BO-BTOPBIX, OH YIIPaBJIsSeT KOMIIO-
HeHTaMu Java Swing (TIOTOMKHM KJjracca JFrame, IpeficTaBsioniero rpadguieckoe OKHO
BEpXHEro ypoBH: B Swing). HecomuenHo, HOMep BEPCUH I0JKEeH OOHOBIATHCS IIPU
JIEOOBIX UBMEHEHUSIX Kojla SwWing, Ho 00paTHOE He BCeT/la BEPHO: HOMEP BEPCUH TaKIKe
MOJKET U3MEHSIThCSI BCJIE/ICTBUE U3BMEHEHUI B IPYTOM KOJIe CUCTEMBI.

[MonbiTky penTUGUKAIIUKY OTBETCTBEHHOCTEN (ITPUYUH JIJII U3MEHEHUST ) YaCTO I10-
MOTaIOT BBISIBUTH 1 CO3/1aTh GoJiee KaueCTBEHHbIe aOCTPaKIMK JIJIsI Hatero Koza. Bee
Tpu MeToza SuperDashboard, oTHOCSIIIUECST K BEPCUH, JIETKO BBIAEISIOTCS B OTAEIBHBII
knacce ¢ umenem Version (smcrunr 10.3). Kiace Version o6/aaer XopoIum oTeHI1a-
JIOM JIJIsI TIOBTOPHOTO MCIIOJIb30BAHMUS B IPYTUX TTPUIIOKEHUSX !

JNinctudr 10.3. Knacc ¢ eAMHoN OTBETCTBEHHOCTbIO

pubTic class Version {
public int getMajorVersionNumber()
public int getMinorVersionNumber()
pubTic int getBuildNumber()

[Ipunnun eguHoO OTBETCTBEHHOCTU — OJHA M3 CaMbIX Ba)KHBIX KOHIIEMIIUN
B 0ObEKTHO-OPUEHTUPOBAHHOM IIPOEKTUPOBaHUU. KpoMe TOro, ero 0THOCUTENbLHO
HECJIOJKHO TIOHSATh 1 cobonaTh. Ho Kak HU CTpaHHO, IPUHIIKII €IMHON OTBETCTBEH-
HOCTH 9aCTO OKA3bIBAETCS CAMBIM HapyIIaeMbIM IIPUHITATIOM TPOEKTUPOBAHUS Kac-
coB. MBI TOCTOSTHHO BCTpedaeM KJIacChl, KOTOPBIE AeJaf0T CJAUITKOM MHOTO BCETO.
[Touemy?

3acTaBUTh MPOrpaMMy padoTaTh M HAMUCATH YUCTHII KOJ| — COBEPIIEHHO Pa3HbIe
Ben. OGBIYHO MBI [yMaeM MPeK/Ie BCETO O TOM, YTOOBI HaIll KO 3apaboTal, a He
0 €ro CTPYKTYpe 1 urcToTe. V1 910 abCOM0THO 3aKOHHO. Pas/ieieHre OTBETCTBEHHOCTH
B paboTe MPOrpaMMICTa UTPAECT He MEHee BasKHYIO POJIb, YeM B HAIIKMX MTPOTPAMMaX.

K coskanenuio, caMIIKOM MHOTHE U3 HAC 110JIaraloT, 4TO 110CJIe TOro, KaK IIporpaMmma
3apaboTaet, nx paboTa 3akoHUeHA. MbI He MEePEKIT0YaeMCsi Ha YCOBEPIIEHCTBOBAHIE
ee CTPYKTYPBI M YUCTOTBL. MBI TIEPeX0IuM K CIIeAYoIIeil 3ajaue BMECTO TOTO, YTOOBI
clIeIaTh Iar Ha3a/l U PaszeuTh pa3dyxiime KJIacchl Ha OT/eJbHbIe OJOKU ¢ eIMHON
OTBETCTBEHHOCTBIO.

B 10 ke BpeMst MHOTHE pa3pabOTUNKHU OMACAIOTCS, YTO MHOJKECTBO HEGOJBINX Y3KO-
CIeIUAIN3UPOBAHHBIX KJIACCOB 3aTPY/AHUT NOHUMaHKe ob1ell KapTuHbl. VX 6ecrioko-
UT TO, YTO UM TIPUAETCS MEPEXONTH OT KTACCa K KIACCY, ITOOBI pPa3odpaThCst B TOM,
Kak peraercsi 6oJjiee KpyIHast 3a/1a4a.

OmHako cucTeMa ¢ MHOXKECTBOM MAaJIBIX KJIACCOB UMeeT He GOJIbIIe «MOABUKHBIX
JacTed», Y€M CHCTEMA C HECKOMLKUMHU OONBITUMHU KJaaccaMi. B mociemnneit Toxe
npueTcs pasdrparbest, U aTo OyAeT HU4yTh He mpoiie. Tak 4To BOTPOC 3aKI0YaeT-
Cs1 B CJIEYIONIEM: XOTUTE JIH BbI, YTOOBI BAITH WHCTPYMEHTBI OBLIN PA3JI0KEHBI 10
SMUKAM C MHOKECTBOM HEOOIBIINX OTAETEHUH, COAEPIKAIIIX YETKO OMpe/eIeHHbIe
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" IoAIINCanHbIe KOMIIOHEHTBI? VIju BbI IIpeArnouYnTaeTe HECKOJIbKO 6OIBIITUX ANTUKOB,
B KOTOPbIE MOJKHO CBaJINBAaTbh BCE HOZIpEIlI?

Kaxmas kpylHas cucreMa coaepKuT O0binoil 00beM pabodeil JToruKu 1 06j1agaeT
BBICOKOU CJIOKHOCTBHIO. [lepBooUepeHOT 11eb10 YIIPaBIeHUS 9TOU CIOKHOCTDHIO SIB-
JISIETCS POpMUPOsae CMpPYKMypol, IPU KOTOPOIi pa3pabOTYKK 3HAET, i€ UCKATh TO,
410 eMy Tpebyercs, U B 000 MOMEHT BPEMEHU MOKET JJOCKOHAJIbHO 3HATh TOJbKO
TY 9aCTh CUCTEMBbI, KOTOPasi HEMOCPEACTBEHHO OTHOCUTCS K ero pabore. Hanporus,
B cucTtemMme C 6OJIbHH/IMI/I, MHOTr o1 eJ/JIeBbIMU KJIaCCaMU HaM HeI/I36e>KHO IIPUXO/IUTCA Pa3-
OGUPAThCsT ¢ MHOKECTBOM aCIIEKTOB, KOTOPbIE B JAHHBII MOMEHT HAC HE HHTEPECYIOT.

E1te pas BbLes110 OCHOBHbIE MOMEHTBI: CUCTEMa JI0JKHA COCTOATD U3 MHOKECTBA MeJI-
KHX KJIACCOB, a He 13 HeOOIbINoro unciaa 6oabimx. Kakplii Kiace HHKaIcympyer
OJIHY OTBETCTBEHHOCTD, UMEET OFIHY MPUINHY 15T U3MEHEH!sT 1 B3aUMO/IeHiCTBYeT
C IPYTUMU KJIaCCaMU /ISl peau3aliii sKeJ1aeMoro OBeIeHUsI CUCTEMDI.

CBA3HOCTb

Knaccor JLOJIZKHbI UMETb 1e60JIbIIoe KOJIMYEeCTBO IIEPEMEHHBIX 9K3EMILJISAPOB. Ka)KHbeI
METO/ KJ1acCa JIOJIZKEH OIIEpUpPOBaTh C OTHOM MM HECKOJTbKUMU U3 9TUX TIepEMEHHDBIX.
B 06HIGM cJiydae, 4yeM C GOJIBIINM KOJTHYECTBOM IIEpEMEHHBIX pa60TaeT METO/[Z, TEM
BbIIII€ CBA3HOCTD 3TOT'O METO/la CO CBOUM KJIaCCOM. KJIaCC, B KOTOPOM KayKaasd 1epe-
MCHHas NCITOJIb3YETCA KasKAbIM METO/I0M, 06JIaZIaET MaKCHUMAaJbHOH CBSI3HOCTHIO.

Kaxk npaBuiio, co3ziaBaTh KIacchl ¢ MAKCUMAJIBHON CBSI3HOCTHIO HE PEKOMEH/IYETCHL. .
a ckopee Bcero, 910 HepeanbHo. C APyroil CTOPOHBI, CBI3HOCTH KJIacca J0JKHA ObITh
BBICOKOT. BhIcOKast CBSI3HOCTH O3HAYAET, YTO METOBI 1 TIepeMeHHbIE KJIacca B3amMo-
3aBUCHMbI U CYIIECTBYIOT KaK €/[HHOE 1eJI0E.

PaccmoTpuM peasusariuio creka 13 Juctuara 10.4. ItoT kmace 06afaer 0ueHb BbICO-
KOU CBSI3HOCTBIO. V13 TPEX ero MEeTOIOB TOJIBKO Size() He HCMOMb3yeT 0be epeMeHHbIE.

JinctuHr 10.4. Stack.java — K/1acc ¢ BbICOKOM CBA3HOCTbIO

pubTic 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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JNInctmur 10.4 (npogosmkeHne)

int element = elements.get(--topOfStack):
elements.remove(topOfStack);
return element;

Crparerust KOMIaKTHBIX (DYHKITUI 1 KOPOTKUX CIIUCKOB ITAPAMETPOB MHOT/IA TIPUBO-
JIUT K POCTY TIEPEMEHHBIX HK3EMILISIPOB, UCIIOJIB3YEMBIX TTOJMHOKECTBOM METO/IOB.
ITO TOUTH BCET/IA CBUIETEIBCTBYET O TOM, UTO TI0 KpaiiHell Mepe O/INH KJIacc TbiTa-
eTcs BbIAEAUThCS 13 GoJiee KPYIHOTo Kiaacca. Ilocrapaiitech pasaeanuTh nepeMeHHble
1 MeTO/bI Ha /1Ba 1 OoJiee Kjacca, YToObl HOBbBIE KJAcChl 00J1aiain 6osee BbICOKON
CBSI3HOCTBIO.

NMoaaep)xaHue CBA3HOCTU NPpUBOAMT
K YMEHbLIEHHUIO KJ/1aCCOB

Cawm axr pasbuenust 60bInX (DYHKIIUN HA MEHBIITIE TIPUBOIUT K POCTY KOJTUYECTBA
KiaccoB. Jlomyctum, mmeetcst 6ombinast GYHKINS, B KOTOPOl 0OBIBIEHO MHOTO
MepeMEHHBIX. Bbl XOTUTE BBIIEUTD OIMH HEGOBIINOI (hparMeHT aToil GYHKIMHU B OT-
nenpHyio GyHKIo. OMHAKO BBIIEIIEMBIH KO NCTIOTb3YET YETHIPE TePEMEHTBIE, 00
ABJICHHbIE B MCXO/HOW (pyHKIIMU. MoXKeT, lepesiatb Bce YeTblpe IepeMeHHble HOBOM
byHKIIMY B BU/Ie apryMeHTOB?

Hu B xoewm ciyuae! IIpeo6pa3oBas 9TH YeTHIPe TIEPEMEHHDIE B TIEPEMEHHBIE IK3EMILIIS-
POB KJIacca, Mbl CMOKEM BBIZIEINTH KO/ 6e3 Tiepeiaun epeMeHHbIX. Takum o6pasom,
pasbuenne (hyHKIINU Ha MEHbBIITIE (PPAarMEHTHI YITPOTIAETCSL.

K coskanenmnio, aTo Tak:ke 03HAUAET, UTO HAIIN KJIACCHI TEPSIIOT CBS3HOCTD, TOTOMY
4TO B HUX HAKAIJINBAETCS BCe GOJIBINE MEPEMEHHBIX 9K3EMILISIPOB, CO3/[aHHBIX UC-
KJIIOYUTETHHO JIJIST TOTO, YTOOBI OHM MOTJIH COBMECTHO MCTIOMB30BATHCS HEOOTBITIM
noaMHOkecTBoM GyHKImiL. Ho nocroiire! Ecim rpynna dyHkumii qosskHa paboraTh
C HEKOTOPBIMU TIEPEMEHHBIMHE, He 00Pa3yIOT Ji OHU KJacc camu 1o cebe? Koneuno,
o6pasyior. Eci kaccesl yTpaunBaior CBI3HOCTD, pasbetire nx!

Takum o6pasoM, pasbuenne 6oJIbLIION GYHKIUU Ha MHOTO MEJIKUX (DYHKIMN TaKKe
YaCTO OTKPBIBAET BO3MOKHOCTD JIJISI BbIIEJIEHUS HECKOJIBKUX MEHBITUX KIACCOB.
B pesysbrate cTpoeHne mporpaMMBbl YIyUIIaeTCs, a e CTPYKTYpa CTaHOBHUTCS GoJiee
MPO3pavyHON.

[t IeMOHCTpAIK MBI BOCTIOJIb3yeMCs TIPOBEPEHHBIM BPeMeHeM TTPUMEPOM U3 3a-
MeuatesbHOi KHUTH KHyTa «Literate Programming» [Knuth92]. B sucrtunre 10.5
npencTaBiena mporpamMma Knyra PrintPrimes, mepeBesiennas Ha Java. CripaBeiiinBo-
CTH PAJIM CTOUT OTMETUTD, YTO ATO HE Ta IPOTPaAMMa, KOTOpyio Hamucan KuyT, a Ta,
KoTOpYyIo BeIBOAUT ero yrusuta W EB. { Bocnosb3yioch elf, moTomy 4To oHa SABISET-
Cs1 OTJIMYHOU OTIPABHON TOUKOW jiJist pasbreHust GOMbIIoN (HYHKIIMY HA HECKOJIBKO
MEHbBINNX (PYHKIMI 1 KJIACCOB.

170



CTpoeHue knacca 171

Jinctuur 10.5. PrintPrimes.java
package literatePrimes;

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[ORDJ;
MULTLORD - 17 = J:
1
N=2;
JPRIME = true;
while (N < ORD && JPRIME) {
while (MULT[N] < J)
MULTLN] = MULTLN] + P[N] + P[N];
it (MULTIN] == J)
JPRIME = false;
N=N+1;

1
} while (!JPRIME);
K=K+ 1;
PIK] = J:

npodoicenue
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JNnctmur 10.5 (npogomkeHne)

PAGENUMBER = 1:
PAGEOFFSET = 1:
while (PAGEQFFSET <= 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:

}
}
}
}

3amucaHHast B BU/E OJHON (DYHKIMHU, 9Ta TIPOTPaAMMa MPECTABIAET cOO0H MOTHYIO
Hepazbepuxy. MHOTOYPOBHEBAst BJAOKEHHOCTh, MHOKECTBO CTPAHHBIX TTEPEMEHHBIX,
CTPYKTYpa C KeCTKOi MpuBs3koil... ITo kpaliHeit Mepe, oHY 0OJIbIIYI0 (YHKIIHIO
caeryer pasbuTh Ha HECKOJIBKO MEHBINX (DYHKIHIL.

B nucrunrax 10.6—10.8 mokaszaHo, 4To mosrydaercst mocJie pa3oueHust Kojia U3 JIMCTHH-
ra 10.5 Ha MeHbIIIMe KIacchl U (DYHKIN, ¢ BBIOOPOM OCMBICTIEHHBIX UMEH JIJISI KJIACCOB,
byHKRIIMI 1 IEpEMEHHBIX.

Jinctmur 10.6. PrimePrinter.java (nepepaboTaHHasi Bepcus)
package literatePrimes;

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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JNInctmHr 10.7. RowColumnPagePrinter.java
package literatePrimes;

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 lastIndexOnPage =
Math.min(firstIndexOnPage + numbersPerPage - 1,
data.length - 1);
printPageHeader(pageHeader, pageNumber);

printPage(firstindexOnPage, lastIndexOnPage, data);

printStream.printin("\f");
pageNumber++;
1
}

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
}
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JNnctmur 10.7 (npogosmkeHne)

private void printRow(int firstIndexInRow,
int lastIndexOnPage,
int[] data) {
for (int column = 0; column < columnsPerPage; column++) {
int index = firstIndexInRow + column * rowsPerPage;
if (index <= TastIndexOnPage)
printStream. format("%10d", data[index]);
1

}

private void printPageHeader(String pageHeader,
int pageNumber) {
printStream.printin(pageHeader + " --- Page " + pageNumber);
printStream.printin("");

}

public void setOutput(PrintStream printStream) {
this.printStream = printStream;
1
}

Jinctuur 10.8. PrimeGenerator.java
package TiteratePrimes;

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);

}

private static void checkOddNumbersForSubsequentPrimes() {
int primelndex = 1;
for (int candidate = 3;
primelndex < primes.length;
candidate += 2) {
if (isPrime(candidate))
primes[primelndex++] = candidate;
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private static boolean isPrime(int candidate) {
if (isLeastRelevantMultipleOfNextLargerPrimeFactor(candidate)) {
multiplesOfPrimeFactors.add(candidate);
return false;

}

return isNotMultipleQfAnyPreviousPrimeFactor(candidate);

}

private static boolean

isLeastRelevantMultipleOfNextLargerPrimeFactor(int candidate) {
int nextlLargerPrimeFactor = primes[multiplesOfPrimeFactors.size()];
int TeastRelevantMultiple = nextlLargerPrimeFactor * nextlLargerPrimeFactor;
return candidate == leastRelevantMultiple;

}

private static boolean
isNotMultipleOfAnyPreviousPrimeFactor(int candidate) {
for (int n = 1; n < multiplesOfPrimeFactors.size(); n++) {
if (isMultipleOfNthPrimeFactor(candidate, n))
return false;
1

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;

}
}

IIpeske Bcero GHpocaeTest B Ta3a, YTO MPOTPaMMa CTasla 3HAUNTENbHO funiHee. OT
OJIHO¥ ¢ HEOOJIBIIMM CTPAHUIBI OHA PA3POCIACH TIOUTH JI0 TPEX CTPAHUIL. ITO 00b-
SICHSIETCST HECKOJIBKUMU MTPUYHAME. Bo-TIepBbIX, B TIepepabOTaHHOI TIPOrpaMMe UC-
MOMTB3YI0TCS GoItee JUTHHHBIE, Gostee colepsKaTeTbHbIe IMEHA TIePeMEHHBIX. BO-BTOPBIX,
00bsiBJIeHUsT PYHKIUI U KJIACCOB B IIepepadOTAaHHON BEPCHH UCIIOJIB3YIOTCS JIJIsST
KOMMEHTHPOBAHUS Kojia. B TpeTbux, IpoOesibl U A0MOJHUTEIbHOE (hOPMATUPOBAHIE
obecreunBaioT y10604rTaeMOCTh TIPOTPAMMBbL.

O6paTuTe BHUMAaHUE Ha JIOTUYECKOE pazbreHure POrpaMMbl B COOTBETCTBUY C TPe-
M$ OCHOBHBIMM BUJIaMU OTBEeTCTBeHHOCTH. OCHOBHOW KO/ TIPOTPAMMBI COJIEPIKUTCS
B KJacce PrimePrinter; o oTBeuaeT 3a ympaBjeHUU cpeoll Boimonnenud. MiMmenno
ATOT KO/l MI3BMEHUTCS B CTydae CMEHBI MEXaHU3Ma BbI3oBa. Hampumep, ecii B Gyaytiem
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nporpamma Oyzer npeobpasosana B ciaysk0y SOAP, To usmenenus OyayT BHECEHDI
B Koz PrimePrinter.

Kiacc RowColumnPagePrinter cniermanusupyercst Ha GOPMATUPOBAHUY CITUCKA YUCET
B CTPAHUIIBI C OTPEIETEHHBIM KOJTNYECTBOM CTPOK 1 cToab1oB. Ecan morpebyercst
nU3MeHUTDb (hopMaT BbIBO/IA, TO U3MEHEHUS 3aTPOHYT TOJBKO 3TOT KJIACC.

Kiace PrimeGenerator criernann3upyercst Ha IOCTPOEHUH CIIMCKA TPOCThIX uncedt. Co-
3/[aHNe 9K3eMILTSIPOB 3TOTO KJIacca He mpesosaraeTcs. Kiace Bcero JIIIb onpesiesiseT
yI06HYI0 067aCTh BUAUMOCTH, B KOTOPOH MOKHO OOBSBIISITH ¥ CKPBIBATH MEPEMEHHBIE.
OH U3MEHUTCS TPU UBMEHEHUHN AJITOPUTMA BBIYUCTIEHUS TPOCTBIX YU CEJI.

ITpu sTOM TIPOrpaMMa He Oblia Tiepenrcanal Mbl He HaunHAIN PaboTy «C HYJIsI» U HE
HucaJu KoJl 3aHOBO. B camoM ziesie, BHUMATEIbHO ITPUCMOTPEBIINUCH K IBYM IIPO-
rpaMmaM, Bbl YBU/IUTE, YTO OHU UCIIOJIb3YIOT OJJMHAKOBBIC AJITOPUTMBI 1 OJUHAKOBYIO
MEXaHWKY /IS PellleHNs CBOUX 3a/iay.

Moaudukarus Hauazach ¢ HATMCAHUST TECTOBOTO TTAKETA, IOCKOHAJILHO TIPOBEPSIBIIE-
TO MOBeJICHIE TIePBOI TPOTpaMMBL. /lasiee B KOJT TOCJIeI0BATEIbHO BHOCUITMCH MHOTO-
YucJIeHHble MeJKkre n3Menenns. [locie kaXk/10ro M3MeHeHUs TPOBOUIIUCH TECTHI, KO-
TOPbIE TIO/ITBEPIKIAJIN, YTO TIOBE/IEHNE IPOTPAMMbI He M3MEHUJIOCH. TaK, 1mar 3a mnia-
TOM, TIepBasi MporpaMMa OunIIAIach U TpaHCHOPMHUPOBATACH BO BTOPYIO.

CTpyKTypupoBaHue C YYETOM U3MEHEHUM

BosbiinHCTBO crcTEM HAXOAUTCS B IIPOIIECCE HETIPEPBIBHBIX U3MeHeHui. Kaxoe ns-
MEHEHWME CO3/[aeT PUCK TOTO, YTO OCTAJIbHbBIE YACTH CUCTEMbI OYyAyT paboTaTh HE Tak,
KaK Mbl O’KuzaeM. B uncToil cucTeMe Kaacchl OpraHu30BaHbl TAKUM 00pa3oM, 4TOObI
PUCK OT MU3MEHEHUN ObLI CBEJICH K MUHUMYMY.

Kumacc Sq1 B muctwaTe 10.9 mcnosb3yercs Ui TOCTPOEHUS TTPABUIBHO C(HOPMHUPO-
BaHHBIX cTPOK SQL 110 COOTBETCTBYOINUM MeTaZaHHbIM. PaboTa elle He 3aBepliieHa,
MOATOMY KJacc He mojep:xkuBaeT MHoTHe GyHKInn SQL (HampuMep, KOMaHIbI
update). Korma mpuser Bpems BKiIIoueHus B Kaacc Sq1 mojyiep:kku update, mpugercs
«OTKPBITb» ATOT KJIACC JIJIsSI BHEeceHUsT uaMenenunii. Ho kak yske ToBOPUJIOCH, OTKPBITHE
Ky1acca cosaer puck. JIOble MBMEHEHMS B 9TOM KJIacce CO3/al0T TTOTEHIIMATbHYO
BO3MOSKHOCTb JIJIs1 HAPYIIEeHs: pabOThl OCTAJIbHOTO KOZa KJlacca, II09TOMY BECh KOJI
TIPUXOAUTCS TIOJTHOCTHIO TECTUPOBATD 3aHOBO.

JinctuHr 10.9. Knacc, KoTopbiit HEO6X0AMMO OTKPbITb [Nt BHECEHWUSI 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)

}

Kiace Sq1 usmensiercs npu nobaB/ieHny HOBOIO THIa KoManabl. Kpome Toro, on Gyaer
HU3MEHSTHCS TIPY U3MEHEHHUH TTOAPOOHOCTEN pealn3aliii yiKe CYIIeCTBYOIIEro THIa
KOMaH/Ibl — CKasKeM, eCJIM HaM ITOHaA00UTCsS M3MEHUTh (DYHKIIMOHAJIBHOCTH select
JUIS TIOZLJIEPIKKU MOAUMHEHHON BBIOOPKU. [IBe IPUYMHDI /I M3MEHEHUST 03HAYAIOT,
4TO KJ1acc Sq1 HapyniaetT NPUHIUIT €IMHON OTBETCTBEHHOCTH.

Hapymienue npuHinna eiMHON OTBETCTBEHHOCTH TIPOSIBISIETCS U B CTPYKTYPE KOJIA.
N3 nabopa MeTo10B Sq1 BUJIHO, YTO KJIACC COAEPIKUT IIPUBATHBIE METOAbI (HAIIpUMEp,
selectWithCriteria), oTHocsIIMECS TOJBKO K KOMaH/aM select.

[IpuBaTHBIE METOBI, JEHCTBIE KOTOPBIX PACIIPOCTPAHSETCS TOIBKO Ha HEOOIBIIOE
MOJIMHOKECTBO KJIACCA, — XOPOIIUI TIPU3HAK JIJIsT TOUCKA TIOTEHIINATbHBIX YCOBEP-
HreHcTBOBaHMiL. TeM He MeHee OCHOBHbIE YCUJIUSA CJAeAYyeT HallPaBUTh Ha U3MEHEeHIe
camoii cucrembl. Ecim Ob1 ki1ace Sq1 BbIMJIsIe)! JIOTHYECKN 3aBEPLUIEHHBIM, TO HAM He
[IPUIILIOCH ObI GECIIOKOUTHCS O PasfieIeHIH OTBETCTBEHHOCTH. Ecin Obl B 0603pUMOM
OyyiieM (QyHKIIMOHAJIBHOCTH Update He IOHamoOMIach, Sq1 MOKHO GbLIO ObI OCTaBUTDH
B nokoe. Ho Kak TOJIbKO BBISICHSIETCS, 4TO KJIACC HEOOXOAUMO OTKPBITh, HY’KHO pac-
CMOTPETh BO3MOKHOCTb YCOBEPUIEHCTBOBAHMS €10 CTPYKTYPBL.

ITouemy ObI He BOCIIOIb30BATHCST PEIIEHUEM, TIpeicTaBieHHbIM B inctunre 10.10? Jlst
KaKJIOTO METOJIa OTKPBITOTO HHTEPdeiica, OpeIeIeHHOTO B PEbIyIIeil Bepcuu Sq]
u3 smctunra 10.9, coznaercs coorBeTCTBYIONMEN Kacc, TpousBonbiit ot Sql. Ipu
3TOM NPUBATHBIE METO/IbI (TaKKe, Kak valuesList) mepeMeniaioTcs: HEoCPeACTBEHHO
Tyza, e onu noHanodarces. Ob1ee MpUBATHOE IIOBEAEHNE U30IUPYETCs B IIape BCIIO-
MoTaTeJIbHBIX KJ1accoB, Where m ColumnList.

JinctmHr 10.10. Habop 3akpbITbiX K1accoB
abstract public class Sql {

public Sql(String table, Column[] columns)
abstract public String generate();

}

public class CreateSqgl 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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Jinctmur 10.10 (npoagomkeHne)

public class InsertSqgl 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 SelectWithMatchSql(
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()

}

Ko ka 1010 Kiacca CTaHOBUTCST JI0 CMETITHOTO TIPOCTBIM. Bpemst, HeoOXo1uMoe st
HOHUMAaHUS KJIacca, I1ajiaeT [oYTH 10 HyJid. BepoaTHOCTb TOro, 4To ojHa U3 GyHKIUI
HapyIUT paboTy APYroi, HUYTOKHO Masia. C TOYKM 3PEHUs TECTUPOBAHKS TIPOBEPKA
Bcex (hparMeHTOB JIOTUKH B 9TOM PEIIEHUH YITPOIIAETCST, TOCKOJIbKY BCE KIACCHI U30-
JINPOBAHBI JIPYT OT APyTa.

Yro He MeHee BasKHO, KOT/Ia TIPUET BpeMst JobaBienus update, Bam He TIPUAETCS U3-
MEHSTh HU OJINH U3 CyIecTBYomuX kiaccoB! Jlormka moctpoennst KoMaH bl update
peanusyercs B HoBoM cyOkmacce Sql ¢ nmenem UpdateSql. DTo usMeHenue He Hapy-
T paboTy APYroro KoJAa B CUCTEME.,

[TepepaboTarHast joruka Sql OJOKUTENbHA BO BeeX oTHOIeHUsX. OHa OJIepKIBaeT
MPUHITUTT eIUHON OoTBeTcTBeHHOCTH. OHA TaK)Ke TO/JIEPKUBAET JIPYTON KJII0YEBON
MPUHIUT TTpoeKTHpoBanus KiaccoB B OOII, Ha3pIBaeMblii IPUHITUIIOM OTKPBITOCTH,/
sakpbitoctu [PPP]: kiracchl 10/IKHBI OBITH OTKPBITHI IJIs1 PACIIHPEHUHN, HO 3aKPBITHI
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Juist Mmoaudukanuu. Hain nepepabotainblii Kaace Sq1 OTKPLIT it 100aBieHs HOBO
(byHKITMOHALHOCTH MTOCPEIICTBOM CO3/IAaHUST IIPOM3BOIHBIX KJIACCOB, HO TIPU BHECE-
HUHW 3TOTO USMEHEHUS BCE OCTAJIbHbIE KJIAaCChl OCTAIOTCA 3aKPbITbIMU. Hosbriit kiacc
UpdateSql mpocTo pasMelnaeTcs B MOJIOKEHHOM MecCTe.

CTpyKTypa cUCTEMBI I0JKHA OBITH TAKOW, YTOOBI 06HOBIEHUE CUCTEMBI (¢ 106aB-
JIEHUEM HOBBIX WJIM U3MEHEHHEM CYTIECTBYIONINX aCIIeKTOB) CO3/IaBaJIO KaK MOXKHO
Membiie mpobseM. B npeane nosas HyHKIMOHATILHOCTD MOJIKHA PEATH30BLIBATHCST
paciImpeHreM CUCTEMbI, a He BHECEHNEM U3MEHEHUI B CYIIEeCTBYIONIUI KO/,

U3onauua namMmeHeHUuu

[ToTpe6HOCTH MEHSTIOTCS CO BPEMEHEM; CJIEZI0BATEIBHO, MEHSAETCS 1 Ko/, B HavaibrHOM
Kypce 00beKTHO-OPUEHTHPOBAHHOIO IIPOrPAMMIPOBAHKS MbI Y3HAJIHU, YTO KJIACCHI
IEJIATCS Ha KOHKPETHBIE, COAEP KaLINe MoAPOOHOCTH peanusanun (Kox ), 1 aOCTpaKT-
HbIE, MPEACTABISIONINE TOJIPKO KOHIENINN. EC/IM KIMEHTCKWI KIacC 3aBUCHT OT
KOHKPETHBIX [I0APOOHOCTEl, TO UBMEHEHHE ITUX MOAPOOHOCTEN MOKET HAPYILIUTH €r0
paborocrnocobHoCTb. UTOODI U30IMPOBATH BO3AEHCTBHE ITUX IIOAPOOHOCTEN Ha KJIacc,
B CHCTEMY BBOZATCS UHTEP(ENCch 1 abCTPpaKTHBIE KJIACCHI.

3aBUCUMOCTH OT KOHKPETUKHU CO3/[aeT TIPOOIEMbI ITPU TECTUPOBAHUY CUCTEMBI. Ecn
MbI cTpouM KJace Portfolio, saBucsiuii ot BHerrHero API TokyoStockExchange st
BBIYUCJIEHHsI TEKYILEeH CTOMMOCTH IOPT(eJIst LIeHHBIX GyMar, HAIllK TECTOBbIE CLeHAPHIN
HAUMHATOT 3aBUCETh OT HEHA/IEKHOTO BHETTHETo (hakTopa. TpyHo HAalmcaThb TecT, ecyin
BBI [TOJIyYaeTe Pa3Hbie OTBETHI KK IbIe TISITh MUHYT!

BMecTo Toro uytoOb! IpoeKTUpoBaTh Portfolio ¢ HpsIMOIl 3aBUCUMOCTBIO OT T0KY0-
StockExchange, Mbl cozgaeM uarepdeiic StockExchange, B KOTOPOM 0O bSBIISETCS OMH
METO/I;:

public interface StockExchange {
Money currentPrice(String symbol);
}

Kracc TokyoStockExchange rnmpoekTupyeTcs ¢ pacueToM Ha peajim3aliuio 3TOTO WH-
tepdeiica. IIpu cepiike Ha StockExchange mepenaercss B apryMeHTe KOHCTPYKTOPA
Portfolio:
public Portfolio {

private StockExchange exchange;

public Portfolio(StockExchange exchange) {
this.exchange = exchange:
}

1/
}
Tenepp Hall TECT MOKET CO3/1aTh IPUTOHYIO [IJI1 TECTUPOBAHUS PeaIU3aIUI0 HHTEP-
eiica StockExchange, amymupytonyto peanbubiii API TokyoStockExchange. TectoBast
peanusanus 3a1aeT TeKYIYI0 CTOUMOCTD Ka/10T0 BU/1a aKIMH, NCIOJIb3YEMbIX IIPU
TecTUpoBaHKuU. Ecim TecT neMoHCTpupyeT mpuodperenue 1Aty akiuii Microsoft, Mbl
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KOJIMPYEM TECTOBYIO PeaM3aIiiio Tak, 9ToOsr st Microsoft Bcerma BosBparmaiach
cronmoctb $100 3a akiuio. TectoBast peasmzarust unrepdeiica StockExchange cBopuTcst
K IIPOCTOMY MOUCKY 110 TabJruite. [locse 3TOro MUIIeTCst TeCT, KOTOPBIN JOJKEH Bep-
HYTb 001Iy10 cTonMOCTh TIopTdest 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());

}
}

Ecom cucrema o6aiaeT 10CTaTOUHO JIOTHYECKOH M30IATIHET /7SI TIO0OHOTO TeCTH-
POBaHMsI, OHA TAKKE CTAHOBUTCS GoJiee THOKO#T 1 GoJiee TTOAXOSIIEHT /7 TOBTOPHOTO
NCHOTB30BaHNsA. OTCYTCTBHE KeCTKUX IIPUBSI30K O3HAUAET, UTO 3JIEMEHTHI CUCTEMBI
JIydliie U30JIUpYIOTCs APYT OT JApyTa U oT u3MeHeHui. V3od1us ypoaer noHuma-
HIe KaK/I0TO 3JIeMEHTA CUCTEMBL.

CBejieHre K MUHUMYMY JIOTUYECKUX TIPUBS30K COOTBETCTBYET JIPYTOMY TIPUHITUITY
IPOEKTUPOBAHUA KJIACCOB, U3BECTHOMY Kak npunyun obpauenus sasucumocmeti (DIP,
Dependency Inversion Principle). ITo cyru DIP riacut, 4to K1acChl CUCTEMBbI [OJIKHBI
3aBUCETh OT aOCTPaKIKii, a He OT KOHKPETHBIX MOAPOOHOCTEN.

BMecTo Toro utobbl 3aBUCETh OT IOAPOOHOCTEl peanusaluy Kaacca TokyoStock -
Exchange, mai xyacc Portfolio rernepnb 3aBucut ot nnrepdeiica Stockkxchange. NMu-
tepdeiic StockExchange npeacrasisger aGCTPAKTHYIO KOHIEIIUIO 3alpoca TeKy e
CTOMMOCTH aKIMii. ta abCTpaKIus N30JUPYET KJIACC OT KOHKPETHBIX IOAPOOHOCTE
HOJTyYEHUsT TAKOM TI€HBI — B TOM YKCJI€ U OT HCTOUHKKA, U3 KOTOPOTO GEPeTest peasib-
Hasg uadopmarus.

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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Cuncrembl

Kesun /lun Yomnaep

— e 5
S=speenst

CroxkaocTh youBaer. OHa BBITSTUBAET KU3HEHHBIE
CHJIBI 13 Pa3pabOTIMKOB, 3aTPY/IHSISI TIJIAHIPOBAHIE,
[OCTPOEHUE M TECTUPOBAHUE TIPOLYKTOB.

Pait O33u, mexnuveckuii oupexmop
Microsoft Corporation
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Kak 6b1 Bbl cTpOMau ropoa?

Cmoruiu Gbl BbI IMYHO pa3paboTaTh ILIaH 10 nocjaeaHeil Mesoun? BeposTHo, Het. Jaxe
yIIpaBJIEHHUE CYNIeCTBYIOIINM TOPOZIOM He MTOJ] CIITY OZTHOMY uesioBeky. /la, ropoaa pa-
6oraoT (B ocHoBHOM). OHM PabOTAIOT, TOTOMY YTO B TOPOJAX €CTh TPYIIIIBI JIO/EH,
VIIPABJIAIONIIE OTIPeIeIEHHBIMU ACIIEKTAMU TOPOJICKOI JKU3HI: BOJIOIPOBOIOM, dJIEK-
TPUYECTBOM, TPAHCTIOPTOM, COOMIOIEHIEM 3aKOHHOCTH, TIPABUIAME 3aCTPOIKY 1 T. 1.
Oy 0TBeYAIoT 32 OOIILYI0 KAPTHHY, IPYTHe 3aHUMAIOTCS MEJIOYaMHU.

Topoyia paboTaroT elife 1 MOTOMY, YTO B HUX Pa3BUJIUCH TIPABIJIbHbIE YPOBHU a0CTPaK-
UM U MOZLYJIBHOCTH, KOTOPbIe obecreunBaioT a(hEKTUBHY0 PpadoTy JHOAEH U «KOM-
MOHEHTOB», HAXOSIIMXCS TTOJ] UX YIPaBIeHUEM, — Aaxke 6e3 MOHUMAHUs TTOJHON
KapTUHBL.

Ipymmst pa3paboTKH TPOTPAMMHOTO 00€CTIeYeHUs TOKE OPTAHU3YIOTCS O aHAJIO-
TUYHBIM PUHITANAM, HO CHCTEMBI, HAJl KOTOPBIMU OHU PabOTAIOT, YaCTO HE UMEIOT
AHATTOTUYHOTO pasfeseHus 00s3aHHOCTeN U ypoBHei abcTpakiun. YucThIil KO
MOMOTaeT JIOCTUYb HTOH 1M Ha HUKHUX YPOBHSIX abcTpakimi. B aToil riiaBe Mbl
MOTOBOPUM O TOM, KaK COXPAaHHUTh YUCTOTY Ha GoJsiee BHICOKUX YPOBHSIX, TO €CTh Ha
YPOBHE CUCMEMDL.

OTaeneHne KOHCTPYMPOBAHUA CUCTEMBbI
OT ee UCNOoJIb30BaHUA

[Ipexxae Bcero HeOOXOAMMO IIOHATD, YTO KOHCTPYMPOBAHKE U UCIIOIb30BAHUE CHCTE-
MBI — JIBa COBEPIIIEHHO Pa3HbIX Tpotiecca. Kora s muiry aTu CTPOKH, U3 MOEr0 OKHA
B Yukaro BuieH HOBbIII cTposinuiicst oreb. Ceiiuac 910 roas GeToHHasE KOPOOKa co
CTPOUTEILHBIM KPAHOM U JI(PTOM, 3aKPEIIEHHBIM Ha HapY/KHOU cTeHe. Bee paboune
HOCIT KaCKK ¥ crielloBKU. Yepes rof-Apyroii crpouTesibetBo Oyuer sapepinero. Kpax
U cIrysKeOHbIH (T ncuesHyT. 31anne OYMCTUTC, 3a01eCTUT CTEKISTHHBIMU OKHAMM
1 HOBO# KpacKoil. Jltomau, paboTaroline U OCTAaHABJNBAIOIIIECS B HEM, TOXKE OYAyT
BBITJISI/IETH COBEPINEHHO NHAYE.

B niporpamMMHbIX crcTeMax (aza MHUIIMATIU3AINHN, B KOTOPOIl KOHCTPYHPYIOTCST OObEK-
TbI IIPUJIOYKEHUS U «CKJIEUBAIOTCA» OCHOBHbIE 3aBUCUMOCTH, TOKE JL0JIKHA OTeJIATbCS
OT JIOTMKWA BPEMEHU BBITIOJIHEHUS, TI0JyYalollell yIIpaBIeHue MOoC/Ie ee 3aBepIIeHNUs.
Dasa unuyuanu3ayuy TPUCYTCTBYET B KAYKIOM MIPUIIOKEHUH. DTO TIepBast U3 001acmet
omeemcmeenrHocmu (CONCerns), KOTOPYIo Mbl PACCMOTPUM B 9TOI IJ1aBe, a cama KOH-
IS Pa30eieHUs: OMEemcmeeHHOCU OTHOCUTCS K YUCIY CAMBIX CTAPBIX U BAsKHBIX
[IPUEeMOB Halllero peMeciia.

K cokasenuio, BO MHOTUX IIPUJIOKEHUSIX TaKoe pasfiesienue orcyTersyet. Koj nnu-
[UATM3AIAN [TUITETCST OECCUCTEMHO U CMEIITMBAETCSI C JIOTHKOM BpEMEHH BBITTOJTHEHUSL.
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TunuyHbIil TpuMep:
public Service getService() {

if (service == null)

service = new MyServicelmpl(...); // WHuumanusaums no yMonyaHuio,
// nogxopAwasa Ans OONbWMHCTBA Cly4aeB?

return service;
1
Upnoma OTJIOKEHHOUM MHUIIUAJIUNI3AIINU obramaer ornpeieJIeHHbIMU
nocTonHcTBaMu. IIpuiioKenue He TPaTUT BpEMEHU Ha KOHCTPYUpPOBaHue 00beKTa
JI0 MOMEHTa ero (haKTHYEeCKOTO UCIIOJb30BAHUS, & 9TO MOKET YCKOPUTD TIPOIlecC
uHrnuanusanun. KpoMe Toro, Mbl ciieumM 3a TeM, 4To0bl (bYHKIUS HIKOI/IA He BO3-
Bpamamta null.

OpHaKo B MporpaMMe MOSIBIISIETCS JKECTKO 3aKOINPOBaHHAS 3aBICUMOCTD OT KJlacca
MyServiceImpl U Bcero, 4to HEOOXOIMMO ISt €T0 KOHCTPYKTOpa (KOTOPHI 51 He TPH-
Bedn). TIporpamma He KOMIUIMPYeETCst 03 PaspelieH st STHX 3aBUCHMOCTEI, TasKe eCJIu
06BEKT HTOTO THTIA HU Pa3y He UCTIOIb3YETCs BO BPEMSI BBITOTHEHHs!

[TpobsiemMbl MOTYT BO3HUKHYTD U 1IpH TecTupoBanuu. Eciu MyServicelmp] mpepcras-
JisteT cOO0I THKETOBECHDIN OOBEKT, HaM ITPUETCS 103a00TUTHCS O TOM, YTOOBI TI€PE/]
BBI30BOM METOJIa B XOJI€ MOJYJIbHOTO TECTUPOBAHUS B MOJIE Service ObLT coXpaHeH
coorsercrayiomuit TECTOBBIN JIYBJIEP [Mezzaros07] unn @UKTUBHBIN
OBDBEKT. A mockosibKy JJOTHKA KOHCTPYHUPOBAHUS CMeITaHa € IOTUKOW HOPMAaTbHOM
06pabOTKH, MBI JIOJIKHBI IPOTECTUPOBATH BCE ITYTH BBITIOJHEHNs (B YaCTHOCTH, TIPO-
Bepky null u ee 6s10k). Hammuue 06enx 00s13aHHOCTEl 03HAYAET, YTO METOJL BBITIOJTHSIET
GoJiee OJIHOIT OTIEpaIlii, a ITO YKA3bIBACT Ha HEKOTOPOE HAPYIICHIE TIPUHITUTIA CINHON
OTBETCTBEHHOCTH.

Ho xyske Bcero Ipyroe — Mbl He 3HaeM, siBJIsteTcst Jin MyServicelmpl paBuIbHBIM 00b-
eKTOM BO BceX ciaydasx. Sl HamekHys Ha aTo B komMeHTapuu. [Touemy kiacc ¢ atum
METO/IOM JIOJIKEH 3HATH TI0OATBHBII KOHTEKCT? MOosKeM I MbI BOOGIIE OTTPEIETITh,
KaKoi 0OBEKT JOJIKEH 37I€Ch UCTIOh30BaThCsA? VI BOOOTIE, MOXKET JIH OJIWH THI OBITH
MOMXOAAIIUM JIJIT BCEX BO3MOKHBIX KOHTEKCTOB?

Kowneuno, oxuo sxoxaerne OTJIOXKEHHOM MHUIIMAJIU3AIINN He cospaer
cepbesHbIX 1pobseM. OIHAKO B IPUJIOKEHUSIX UAMOMBI HHULUATU3AIE 0OBIYHO
BCTPEYAIOTCS BO MHOKECTBO 9K3eMILIAPOB. Takum o6pa3oM, riiobajibHas cTpaTeris
MHUIMAIU3aIuu (eCJIM OHA 3/1eCh BOOOIIE IPUCYTCTBYET) PACIIPEIE/ISETCS 110 BCEMY
HpI/I]IO}KGHI/IIO, C MI/IHI/IMEUII:HOI(/)I MOI[yJIbHOCTbIO 1 3HAYUTEJJIbHbIM I[y6JII/IpOB8.HI/IeM
KOJIa.

Eciu BBl I€HACTBUTEIBHO CTPEMHUTECH K CO3AAHMIO XOPOIIO CTPYKTYPUPOBAHHbIX,
HaJIeKHBIX CHCTEM, HUKOI/A He J0IycKaiiTe, 4To0Obl y00HbIE NAMOMbI BEJIU K Hapy-
MIEHUT0 MOAYILHOCTH. [Iporece KOHCTpyHpoBaHust 0OBEKTOB U YCTAHOBJICHNST CBA3EH
He SBJSETCS UCKIIOYEHHEM. JTOT IIPOILECC A0JKeH ObITh OTAEIeH OT HOPMAJIbHON
JIOTUKI BPEMEHHU BbITIOJHEHUS, 2 BbI JI0JIKHBI [103a00TUTHCS O BBIPAOOTKE I100aIbHOI,
HOCJIEI0BAaTEIbHOM CTPATErny pa3penieHrst OCHOBHBIX 3aBUCUMOCTEH.
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184 Fnaea 11. Cucrembl

OTaeneHue main

Onus U3 crocoboB OT/AEIEHUS KOHCTPYUPOBAHUST OT MCIOTb30BAHUS 3aKIIOYACTCS
B TIPOCTOM TE€PEMEIEeHUH BCEX aCMeKTOB KOHCTPYUPOBAHUSA B main (MM MOIYJTH,
BbI3bIBaeMble 13 Main). /lasee Bech 0CTaIBHOI KO/ CHCTEMBI TUIIETCS B IPEATIONOKE-
HUM, 4TO BCEe OOBEKTHI OBLIK YCIEIHO CKOHCTPYMPOBAHBI U TIPABUIILHO CBS3aHbBI JIPYT
¢ npyrom (puc. 11.1).

2:BbINQMHEHNE(Co)
A -
main » MpunoxeHne
1:nocTpoeHve
y
: 1.1:KOH UpoBaHU . Vi
Builder OHCTpyvMpoBaHue | co HacTpoeHHbIl
» 06beKkT
<<c@3paHue>>

Puc. 11.1. M3019umMs KOHCTPYMPOBaHUS B main

Ha pucynke Xopoiiio BuiHa mocjae0BaTeIbHOCTD epenadn yrnpasienus. OyHKIus
main cTpouT 0OBEKTHI, HCOOXOAMMBIE JIJISI CHCTEMBI, @ 3aTeM IepeaeT UX IPUIoKe-
HUIO, KOTOPOE UX TIPOCTO UCIob3yeT. Obparite BHUMAHKE Ha HAITPABJIEHUE CTPETIOK
3aBUCUMOCTEI, TIEPECEKAIONINX TPAHUILY MEKIY Main u nmpuiokeHueM. Bee crpesnkn
YKa3bIBAIOT B OJTHOM HANPABJIEHUN — OT Main. ITO 03HAYAET, YTO IIPUJIOKEHNE HIYe-
O He 3HAeT 0 Main uJu o mpoiiecce KOHCTPYHUpoBanus. OHO IPOCTO OKUIAET, UTO BCE
06BEKTBI OBLITH TIOCTPOEHBI TPABIIHHO.

Pabpuku

KoHeuHOo, B HEKOTOPBIX CUTYAI[USX MOMEHT CO3/IaHMst 00bEKTA JIOJIKEH OIIPEAEISITh-
cs1 puioykervieM. Hampumep, B cucreMe 06paboTKY 3aKa30B MPUITOKEHUE TOJKHO
CO3/1aTh DK3EMILIAPLI TOBAPOB Lineltem ajg BKIOYEHNA UX B 00bexT 3akasa Order.
B arom ciryuae moskHO Bocmoab3oBarhest marrepuoM ABCTPAKTHAS GABPUKA
[GOF], urobsl IpuIoKeHe MOIJIO CaMO BhIOPAaTh MOMEHT 11 cO3fanust Lineltem,
HO MIPH 9TOM HOAPOOHOCTH KOHCTPYUPOBaHUsE GBI OTIEJIEHBI OT KOJA TIPIIOKEHUST
(puc. 11.2).

U cHoBa obparuTte BHUMAHKE HA TO, YTO BCE CTPEJIKU 3aBUCHMOCTEN BELYT OT Main
K pustoxkeHwio OrderProcessing. To o3HAYAET, UTO TPUJIOKEHIE N30JUPOBAHO OT
noapobHocTeii mocTpoenus Lineltem. Bes undopmanms XpaHuTCs B peajusanun
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LineltemFactoryImplementation, Haxomsrieiicss Ha ctopone main. Tem He MeHee TTpu-
JIOKEHUE MTOJTHOCTBIO YIIPABJIgeT MOMEHTOM CO3/IaHu dK3eMILIIpoB Lineltem n maxe
MOJKET ITepe/laTh apryMeHTbl KOHCTPYKTOPA, clieliupudeckre Jjisi KOHKPETHOTO TIPU-
JIOKEHUSL.

BbInonHeHue(dabpuka) N
main | OrderProcessing
<<cospaHvne>>
A
<<uHTepcpenc>>
Builder > LineltemFactory
+makeLineltem
Lineltem
>
<<cospaHve>>

Puc. 11.2. OtaeneHve KOHCTPYMPOBaHUS C NpuMeHeHneM (abpurku

BHeapeHMe 3aBUCMMOCTEN

Buenpenne sapucumocteii (DI, Dependency Injection) — MOIIHBIN MEXaHU3M OT/Ie-
JIEHUST KOHCTPYUPOBAHUSA OT MCIIOJIb30BAHMS, TPAKTUYECKOE TPUMEHEHUE 00paIeHust
konTtpoist (IoC, Inversion of Control) B o6mactu yrpasienus saucumoctsimu'. O06-
palieHre KOHTPOJIS IePeMeNaeT BTOPUUYHBIE 00SI3aHHOCTH 0ObEKTa B JIPYTHE OObEKTHI,
CO3MAHHbIE CTIETHATBHO JITIST ITOH TEJTH, TEM CAMBIM CTTOCOOCTBYST COOTIONMEHNTO TPUH-
IHTTa €INHON OTBETCTBEHHOCTH. B KOHTEKCTE yIIPpaBAEHHUS 3aBUCHMOCTAMI 0OBEKT He
noJKeH 6parb Ha cebst OTBETCTBEHHOCTD 3a CO3/IaHUE IK3EMILISIPOB 3aBUCUMOCTEN.
BmecTo 3TOTO OH MepenaeT aTy 06sI3aHHOCTD IPYTOMY «YITOTHOMOUYEHHOMY» MeXa-
Hu3My. Tak Kak MHUIHATU3AIUSA SBJASETCSA TI06ATBHOI 061aCThI0 OTBETCTBEHHOCTH,
STUM YIIOJHOMOUYEHHBIM MEXaHIU3MOM OOBIYHO sIBJisteTCst TO0 (QYHKIIUS main, Iubo
CITeIUATTU3UPOBAHHBII KOHmelinep.

[IpuMepoM «yacTUUHOI» peasnsaliuyl BHEAPEHUS 3aBUCUMOCTEN IBJIseTCS 3alpocC
JNDI, korzma o6beKT oOpaiaeTcst K cepBepy KatajioroBoil HHGOPMAIIUU ¢ 3aTPOCOM
Ha TPEJIOCTABJIEHIE «CEPBUCA» C 3a/[AaHHBIM MTMEHEM:

MyService myService = (MyService)(jndiContext.lookup("NameOfMyService"));
BoisbiBafoIuii 00beKT He YIPaBJISET TeM, KAKOH UMEHHO 0ObeKT OyaeT Bo3BpalleH
(KOHEYHO, TIPU YCJIOBUH, YTO 3TOT OOBEKT Peasnusyer MOJIOKEHHBIN nHTepdEIic), HO
TIPU 9TOM TIPOMCXOUT aKTUBHOE Pa3peleHre 3aBUCUMOCTH.

! Hanpumep, cm. [Fowler].
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VcTunnoe BHepeHne 3aBICHMOCTEN HIET elite Ha ojuH miar Brepes. Kiacce me mpes-
IIPUHIMAET HEMOCPEACTBEHHBIX JEHCTBHIT 10 Pa3peNieHnio CBOUX 3aBUCUMOCTEIT;
OH ocTaeTcs abCOJIOTHO IIACCUBHBIM. BMECTO 5TOro OH IPeAOCTaBIseT Set-MeTo/AbI
W/NJIW apTYMEHThI KOHCTPYKTOPA, UCTIOTb3yeMble JIJIs BHEJIPEHUST 3aBUCUMOCTEH.
B nporiecce konctpynpoBanust Kouteiinep DI cosgaer sK3eMILIsipbl HEOOXOMMbIX
06BeKTOB (0OBIYHO IO TPEOOBAHUIO) U MCHOIB3YET apTyMEHTHI KOHCTPYKTOPA UJIN
set-MeTo/Ibl JUIst CKperuieH st 3aBrcuMocTeil. DakTiuyeckn UCrosb3yeMble 3aBUCH-
Mble 0GBEKTDI 3a/IAI0TCS B KOH(BUTYPAIMOHHOM (haiijie Hiu Ha IPOrPAaMMHOM YPOBHE
B CIIEIUATN3UPOBAHHOM KOHCTPYUPYIOIIEM MOLYJIE.

Cawmblii ussectnbiii DI-koHTeiiHep a1 Java npucyTcersyer B Spring Framework!.
IMopkmouaeMbie OOBEKTDI IEPEUUCISAIOTCS B KOHGUTYparimoHHoM (aiiie XML, mo-
cJie 4ero KOHKPETHBIT 0OBEKT 3apanimBaeTcst 1o UMeHH B kojie Java. [Tpumep Gyaer
paccMOTpeH HUKE.

Ho kax e npenmymecrsa OTJIOXKEHHOW MHUIM AN 3AIINN? Dta nanoma
uHOT/Ia OBIBAET TIOJIE3HOT 1 TIPY BHEAPEHUH 3aBUCUMOCTEH. Bo-TIepBBIX, GOJBITHHCTBO
DI-koHTeliHepoB He KOHCTPYUPYET OOBEKTHI 0 TOI'O MOMEHTa, KOT/Ia 9TO CTaHeT He-
06x011MO. BO-BTOPBIX, MHOTHE 13 9TUX KOHTEHHEPOB TPEJOCTABIISIIOT MEXaHI3MbI
UCII0JIb30BaHusT (habpPUK MM KOHCTPYHUPOBAHUS OCPEAHUKOB (pProxies), KOTOpbie
MoryT ucrnospzosarses aust OTIOKEHHOM MHUIIMAIN3AINN u apyrux
AHAJIOTUYHBIX ONITUMU3ATIHIA%,

MacwTtabupoBsaHue

Topo/ia BBIPACTAIOT M3 TOPOAKOB, KOTOPbIE, B CBOIO OYEPE/Ib, TIOSIBJSAIOTCS HA MECTE
nepeBenb. Jloporn cHavasa y3KU M e/[Ba 3aMETHbI, HO CO BpeMEHeM OHM Pacliupsi-
I0TCS U TIOKPBIBAIOTCSI KaMHEeM. MeJIKue CTPOEHUsT U IyCThle MeCTa 3amOJIHSIIOTCSI
GoJiee KPYMHBIME 3[[aHUSIMK, YaCTh U3 KOTOPBIX B KOHEYHOM UTOTEe Oy/IeT 3aMeHeHa
HeGockpebamu.

Ha niepBbIX iopax B ropojie OJHOCTBIO OTCYTCTBYET MH(MPACTPYKTYpa: BOJOIPOBO/I,
9JIEKTPUYECTBO, KaHasmsaiusa 1 (o yxkac!) VuTepHer. Bee ati Bo3MoKHOCTH 106aB-
JIATOTCA TO3/IHEE, C POCTOM HACEJIEHUS 1 MIJIOTHOCTH 3aCTPONKU.

Poct e o6xonutcs 6e3 mpodaem. CKOIBKO pa3 BaM IPUXOAUIIOCH €/[Ba [TOJ3TH B [10-
TOKE MallliH BJOJIb IIPOEKTA 110 «PACIIMPEHUIO JOPOTH», KOT/Ia BbI CIIPAIINBAIKN CEOS:
«ITouemy Hesb3st OBLIO CPa3y MOCTPOUTDH JOPOTY JOCTATOUHON MUPUHBI? !>

Ho nnaue u 6pithb He MOTJI0. KTO cMOKeT 00bACHUTD 3aTPaThl HA CTPOUTENLCTBO 1Ie-
CTHUTIOJIOCHON MaruCTpajau B CEPe/INHE MAJIEHbKOTO rOPO/IKA, KOTOPOMY TIPE/IPEKaloT
paciupenwne? Jla 1 KTo ObI 3aX0TEJI UIMETh TaKYI0 IOPOTY B CBOEM TOpojie?

! Cwm. [Spring] u ormcanue Spring NET.
? He 3a0bIBaiiTe, 4TO OTJIOKEHHAST MHUIITAIMBAINST — BCETO JINIIb PA3HOBU/[HOCTD OITHMU3AIIL. .
U BO3MOYKHO, IIPesKIeBpeMeHHast!
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MacitabupoBaHue 187

B03MOKHOCTD IOCTPOUTD <IIPABUJILHYIO CUCTEMY C IIEPBOTO pasza» — Mud. Bmecto
9TOTO MBI CETOJIHS peajn3yeM TeKylue MoTpeOHOCTH, a 3aBTpa IepepabaThiBaeM
U pacIIupsieM CUCTEMY JISI PEaJIN3aliy HOBBIX MOTpeOHoCTell. B 9TOM 3aK/odaercs
CYTb UTE€PATUBHOM, ONIAroBoii ru6GKoii paspaboTkil. PaspaboTka uepes TecTUpOBaHUE,
pehaKTOPHHT U II0JIyYEHHDIH B pe3yJIbTaTe UX IPUMEHEHUS YUCTBIA Koz obecreunBa-
10T paboTy 9TOI CXEMBI Ha yPOBHE KOJIA.

A Kak ke cCTeMHBIN ypoBeHb? Passe apxuTeKTypa CHCTEMbl He TpeOyeT mpeaBapu-
TeJIbHOTO IIaHupoBanus? He MokeT ke OHA 110OCJI€I0BATENBHO PACTU OT IIPOCTOTO
K CJIOKHOMY?

B 3TOM MpOSIBASIETCS BaXXHEMLIEE OTIMUME NMPOrPAMMHBIX CUCTEM OT Pu3nUeckux. Ap-
XUTEKTYPa MPOrPaMMHbIX CUCTEM MOXKET Pa3BMBaTbCS NMOCiefoBaTeNbHO, ecm obe-
CMEeYUTb NPaBUIIbHOE pa3feNieHne OTBETCTBEHHOCTU.

Kak BbI Bckope yoeaurech, HemMarepuaibHas IPUpPo/a IPOrPaMMHBIX CUCTEM JieJIaeT
3TOo Bo3MOkHBIM. Ho saBaiiTe HauHeM ¢ KOHTPIIpUMepa apXUTEKTYPbl, B KOTOPOH
HOPMaJIbHOE Pa3/ieJieHe OTBETCTBEHHOCTUA OTCYTCTBYET.

Ucxonnbie apxurektypot EJB1 u EJB2 e obecnieunBaii 10JKHOTO pas/iesieHust 06-
JlacTei OTBETCTBEHHOCTH U TIOATOMY CO3/IABAJIH JIUTITHIE Oaphephl /7T €CTECTBEHHOTO
pocra. BosbmeMm xots1 661 Komnonenm-cyugiocms (Entity Bean) aist nocrosianoro (per-
sistent) kymacca. KOMIOHEHTOM-CYTITHOCTBIO HA3BIBACTCSI TIPEICTABIICHIE PEJIITIOHHBIX
MaHHbIX (MHAYE TOBOPSI, 3aIMCH TAOJUI[BI) B TAMSITH.

Jlist Hauasa HeOOXOAUMO OTIPEIETATD JIOKATbHBII (BHY TPHUITPOIIECCHBIN ) UK Y IaJIeH-
HbIi (Ha otesnbHON JVM) nHTepdeiic, KOTOPbIi OyAeT UCIOTb30BaThCS KINEHTaAMHI.
BoamozxHblIit lokanbHbli nHTEpdeiic npepcrasien B auctunre 11.1.

JNuctuHr 11.1. JlokanbHbil nHTepdelic EJB2 ans EIB Bank

package com.example.banking;
import java.util.Collections;
import javax.ejb.*;

public interface BankLocal 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?) 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 BKIOYEHBI HEKOTOPbIe aTpuOyTh azpeca Bank, a TakKe KOJJIEKIIUS
CUETOB, MPUHALJIEKANMX GAHKY; JaHHbIE KajKIOTO CUeTa MPEACTABISIIOTCS OTHe b
ubiM EJB Account. B siuctunre 11.2 npuBezieH cCOOTBETCTBYIONTNI KIacC Peaau3aiuu
KOMITOHeHTa Bank.

Jinctuur 11.2. CooTBeTCTBYIOWAs peann3aums KOMNoHeHTa-cywHoctn EJB2

package com.example.banking;
import java.util.Collections;
import javax.ejb.*;

public abstract class Bank implements javax.ejb.EntityBean {

// BuaHec-noruka. ..

public abstract String getStreetAddrl();:

public abstract String getStreetAddr2();

public abstract String getCity();

public abstract String getState()

pubTlic abstract String getZipCode();

public abstract void setStreetAddrl(String streetl);

public abstract void setStreetAddr2(String street2);

pubTlic 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);

public void addAccount(AccountDTO accountDTO) {
InitialContext context = new InitialContext();
AccountHomelLocal accountHome = context.lookup("AccountHomelocal");
Accountlocal account = accountHome.create(accountDT0);
Collection accounts = getAccounts()
accounts.add(account);

}

// Jloruka KoHTeiHepa EJB

public abstract void setId(Integer id):

public abstract Integer getld();

public Integer ejbCreate(Integer id) { ... }

public void ejbPostCreate(Integer id) { ... }

// OcTanbHble MeTOMbl [AOMKHbI ObiTb pPeanu3oBaHbl, HO OObYHO OCTATCA MyCTbIMA:

public void setEntityContext(EntityContext ctx) {}

public void unsetEntityContext() {}

public void ejbActivate() {}

public void ejbPassivate() {}

public void ejbLoad() {}

public void ejbStore() {}

public void ejbRemove() {}

}

B siuctuHTe He TpUBENleH HU COOTBETCTBYIONMUIA WHTepdeiic LocalHome (o cyTu —
abpuka, UCTOIb3yeMast JI7Ist CO3/IaHust 0OBEKTOB), HU OJINH 13 BOBMOKHBIX METO/IOB
mmoucka Bank, KOTOpbIE BBl MOKETE TOOABUTD.

Haxonerr, BbI TO/KHBI HAMNCATh OJUH WM HECKOJBKO JIECKPUITOPOB B hopmMa-
te XML, K0TOpbBIE OTNPEAEHAAIOT TTOAPOOHOCTH COOTBETCTBUSI MEKTY 00BEKTOM
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" PEIANMOHHBIMU TaHHBIMU, JKEJIA€EMOE TPAH3aKIITMOHHOE ITOBE/ICHNE, OTPaHNMYEHU A
6€3011acHOCTH U T. L.

busnec-noruka tecHo 1npuBsiaHa K «KOoHTeliHepys» npuioskenns: EJB2. Bor goskHb
cyOKJIacCHPOBATh KOHTEITHEPHBIE TUTIBI, & TAKIKE TPEIOCTABITH MHOTHE METOIBI JKU3-
HEHHOTO IUKJIA, HeOOXOMMBIE JIJIst KOHTEHepa.

[IpuBsska K TSKeTOBECHOMY KOHTEHHEPY 3aTPY/AHSIET N30JMPOBAHHOE MOJYThHOE
tecrupoBanue. IIpuxoaurest 16O UMUTHPOBATH KOHTEIHEDP, YTO HEIPOCTO, OO
TPaTUTh MHOTO BpeMeHU Ha pa3BepTbiBanue EJB u tectoB Ha peasbnom cepsepe. Ilo-
BTOPHOE UCTIOJTh30BaHMe 3a MpejiesiaMu apxutektypbl EJB2 npaktuyecku HEBO3MOKHO
13-32 KECTKON TTPUBSI3KU.

Haxomer, Takoe periienye mpoTHBOPEYNT TIPUHITUNAM OOBEKTHO-OPUEHTHPOBAHHOTO
rporpaMMupoBanust. OMH KOMIIOHEHT He MOJKET HACJIeI0BATh OT IPYTOTO KOMITOHEH-
ta. ObpaTuTe BHIUMaHKE Ha JIOTUKY A00aBjaeHust HoBoro cuera. B EJB2 KoMIIOHEHThI
YacTo ONPeesaioT «00beKThl nepegaurt fanubix> (DTO), KoTopble hakTHYECKH TIpe -
CTaBJISIOT CO00IT «CTPYKTYPbI 6e3 moBeeHnst». OOBIYHO 5TO IPUBOAUT K TTOSIBJICHUIO
U36BITOYHBIX TUTIOB, COJEPIKAIIUX 110 CYTH OJMHAKOBbBIE JAHHBIE, 1 HEOOXOAUMOCTH
MCTIOIb30BAHIST CTEPEOTUITHOTO KOJA [I7TsT KOTTMPOBAHUS TAHHBIX MEKIY 00HEKTAM.

NMonepeuHble 06/1aCTV OTBETCTBEHHOCTHU

B HekoTopbix obsacTsix apxurektypa EJB2 npubikaercst K OJTHOIEHHOMY pasie-
JIEHUIO OTBeTCTBeHHOCTH. Hanpumep, skejatesbHoe MoBejieHre B 00JIaCTH TPaH3aK-
[IUOHHOCTH, 6E30MACHOCTU U COXPAHEHUST 00BEKTOB OOBSIBJISETCS B JIECKPUIITOPAX
HE3aBUCHIMO OT MCXOTHOTO KOJIA.

Taxue ob1acTu, Kak coxpaHeHue 00bEKTOB, BBIXOIAT 32 PAMKH €CT€CTBEHHbIX TPAHMIL
00beKTOB TpeaMeTHOI obaactu. Hanpumep, Bce 00beKTbI OOBIYHO COXPAHSIOTCS 110
OJTHOM CTpaTeruu, ¢ ucnosb3oBanreM ornpenesnentoin CYB/I! BMecTo HecTpyKTypupo-
BaHHBIX (haAILJIOB, C OIIPeIeIEHHON CXeMOI BbIOOpa MMeH TabJIuiL 1 CTOJIO10B, €AMHOI
TPaH3aKI[MOHHOI CEMaHTHKOM U T. .

Teopernyecky BO3MOKEH MOJIYJIbHBIN, MHKATICYTMPOBAHHBIN MOJIXO]] K OIIPEIETIEHUIO
crpareruu coxpaHeHust 00beKTOB. OHAKO HA TPAKTHKE BaM TIPUXOAUTCS TOBTOPSITH
[0 CYTH OJMHAKOBBIN KO/, peaji3yIOIiil CTPaTeruio COXPaHeH s, BO MHOTUX 00b-
extax. st mogoOHbIX 006IaCTell UCIIONb3YETCS TEPMUH <NOnepeutvie 00Aacmu om-
gemcmeennocmus. [Ipu 5ToM HHOPACTPYKTYPA COXPAHEHUSI MOKET OBITh MOYJIbHOM,
U JIOTMKa IIPeIMETHOM 06/1acTH, paccMaTpuBaeMast B U30JIAINHI, TOKE MOKET ObITh MO-
nyibHO. TIpoGIeMbl BOSHUKAIOT B TOUKAX TIEpeceveH st aTuX odsacteir. MOKHO cKa-
3aTh, YTO TIOJIXO/I, MCIIOJIb30BAHHBII B apxuTekType EJB 1o oTHOmEeHnIo kK coxpaHeHuio
00beKTOB, OE30IIACHOCTH Y TPAH3AKIIUSIM, IIPEABOCXUTUIL ACHEKIMHO-OPUCHIMUPOBANHOE
npoepammuposanue (AOTI?), koTopoe TpeacTaBiseT coboil YHUBEPCATbHBII MOAXO/
K BOCCTaHOBJIEHUIO MOJIYJIbHOCTH JIJIsI [TONEPEYHbIX 00J1acTell OTBETCTBEHHOCTH.

! Cucrema ynpasiienus 6azaMu JJAHHBIX.
2 3a obmeit nrnpopmarmeii 06 acrnexrax obpamntaiitech k [AOSD], a 3a KOHKpeTHO#T MHbOpMAaIeit
06 Aspect] — k [Aspect]] u [Colyer].
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B AOII criennasibibie MOYJ/IbHbIE KOHCTPYKIUN, HA3bIBAEMbIE ACNEKMAMUL, OTIPeie-
JITIOT, B KAKWX TOYKAX CUCTEMbI TIOBEJECHHE TOIKHO MEHITHCSA HEKOTOPBIM TOCJIE-
JI0BaTeJIbHBIM 00Pa3oM B COOTBETCTBUM C IIOTPEOHOCTSIMU OIIpeAesIeHHO 0buacT
orBercTBeHHOCTH. OMpeiesieHIe 0CyIIeCTBIIETCS Ha YPOBHE JEKIapaTHBHOTO MU
MPOrPAMMHOTO MEXaHU3Ma.

B npumepe ¢ coxpaneHreM 00bEKTOB BbI OObSIBJISIETE, KaKIe OOBEKTBI, AaTPUOYTHI U T. /I
TOJKHBI COXPAHSITBCS, a 3aTeM JIeJIeTHpYeTe 3a/[aui COXpaHEeHUsT CBOei MHPPacTPyK-
Type coxpaHenust. VismeHnenus B oBeeHnn BHOCATCA uudpactpykrypoit AOTII Ges
BMETIATETHCTBA B IETEBOI KO/ PaccMOTpuM Tpu actiekTa (WJIH «acTieKTO-MOM00HBIX>
MeXaHn3Ma) B Java.

NMocpeaHUKu

Iocpednuxu (proxies) XOPOIIO IOAXOAAT JJIst IIPOCTHIX CUTYALUA — HAIIPUMED, ISk
CO3/IaHKUA <OOEPTOK» JIJIsl BHI30BA METOOB OTAEAbHBIX OOBEKTOB MU KaaccoB. Tem
He MeHee IMHaMUYeCcKue IMOCPeqHuKH, cogepxkamueca B JDK, paboraior ToabKO
¢ uarepdeiicamu. UToObI CO3ATh IOCPEAHNUKA IS KJIacca, IIPUXOAUTCS UCIOJIb30BaTh
O6UOJMOTEKH I BBIMTOJHEHUsT MaHUITYJISAIMIA ¢ GailT-kogoM — takue, kak CGLIB,
ASM wunu Javassist?.

B smcrunre 11.3 npusesena 3arotroBka nocpeaauka JDK, obecrieunBaroiiero moi-
MEPAKKY cOXpaHeHUst 00EKTOB B HAIIEM MPUIOKEeHUH Bank (TIpecTaBIeHbI TOJBKO
METO/Ibl YTCHWS/3AITUCH CITUCKA CUCTOB).

Jincrtunr 11.3. Mpumep nocpeaHuka JDK

// Bank.java (nNOpaBNEHWe WMEH NaKeToB. . .)
import java.utils.*;

// ABCTpaKTHOe npeacTasieHne DaHKa.
public interface Bank {
Collection<Account> getAccounts();
void setAccounts(Collection<Account> accounts);

}

// BankImpT.java
import java.utils.*;

// P0JO-00bekT ("Plain 01d Java Object"), peanuayiownii abCcTpakumio.
public class BankImpl implements Bank {
private List<Account> accounts;
public Collection<Account> getAccounts() {
return accounts;
}

pubTic void setAccounts(Collection<Account> accounts) {

' To ectb 6e3 H€O6XO]H/IMOCTI/I PYUHOI'O peIaKTUPOBaHMA 11€JIEBOI'O KO/IA.

2 Cm. [CGLIB], [ASM] u [Javassist].

190



MocpeaHunku 191

this.accounts = new ArrayList<Account>();
for (Account account: accounts) {
this.accounts.add(account);
}
!
1

// BankProxyHandler.java
import java.lang.reflect.*:
import java.util.*;

// Peanuzaums InvocationHandler, Heobxopumas ans API nocpenHuka.
public class BankProxyHandler implements InvocationHandler {
private Bank bank;

public BankHandler (Bank bank) {
this.bank = bank;

}

// Meton, onpepenenHsli B InvocationHandler
public Object invoke(Object proxy, Method method, Object[] args)
throws Throwable {

String methodName = method.getName();

if (methodName.equals("getAccounts")) {
bank . setAccounts (getAccountsFromDatabase())
return bank.getAccounts():

} else if (methodName.equals("setAccounts")) {
bank . setAccounts((Collection<Account>) args[0])
setAccountsToDatabase(bank.getAccounts()):
return null;

} else {
1
}
// TloppoBHOCTH :
protected Collection<Account> getAccountsFromDatabase() { ... }
protected void setAccountsToDatabase(Collection<Account> accounts) { ... }

}

// B npyrom mecre...

Bank bank = (Bank) Proxy.newProxyInstance(
Bank .class.getClassLoader(),
new Class[] { Bank.class }.
new BankProxyHandler(new BankImpl1()));

Mber onipeziesiuu urtepdeiic Bank, KOTOpbIid Gy/IeT MHKATICYIMPOBATHCS TOCPEAHUKOM,
n POJO-o6bekt («Plain Old Java Object», T0 ecTb «00bIUHBII Java-00beKkT ) Ban-
kImp1, peanusyiomuii 6usnec-noruky. (Bekope Mbl Bepremest kK teme POJO-06beKTOB).

[t paboThl mocpeaHnKa HeoOXoauM 00beKT InvocationHandler, KOTOPbI BHI3bIBACTCS
JUISL peain3aliii BCeX BhI30BOB METOIOB Bank, oOpalleHHbIX K mocpeanuky. Haima pea-
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Jmzanus BankProxyHandler ucrosib3yer Mmexanusm pediekcun Java st oToOpaskeHnst
BBI30BOB 0000OTIIEHHBIX METO/IOB HA COOTBETCTBYIOLME MeTO/bI BankImpl.

Ko mosryuaercst secoma 06beMUCTBIM U OTHOCUTEIBHO CIIOKHBIM, JIasKe B 9TOM MPO-
crom ciaydae'. He MeHbIe pobJieM cO3/IaeT U UCTIO/b30BaHue GUOIUOTEK JIJIST Ma-
HUYJISAIAN ¢ 6aiiT-kogoM. O6beM 1 CIIOKHOCTD KOJIa — JIBa OCHOBHBIX HEIOCTATKA
MOCPEIHUKOB. ITH JiBa (haKTOpa YCJAOKHIAIOT co3/lanne YucToro kojga! Kpome toro,
y TMOCPETHUKOB HE CYMIECTBYET MEXaHM3Ma OTIPE/IENIEHUsT «TOUEK WHTepecay obiie-
CHCTEMHOTO YPOBHS, HEOOXOAUMBIX Jjist TTosiHoteHHoro AOTI-perenus?,

AOMN-nHDPaACTPYKTYPDbI HA «YUCTOM>» Java

K cuactbio, 60binas yacTh MabJIOHHOIO KOAA IIOCPEAHUKOB MOYKET aBTOMATUIECKU
06pabaThIBATHCST BCIIOMOTATEIbHBIMU cpeficTBaMu. [T0CPEHUKY HCIIOIB3YIOTCS BO
BHYTPEHHEW peann3aluy HeCKOJIbKUX WHMPACTPYKTYp Java — Hanpumep, Spring
AOP u JBoss AOP — myis1 peasiusaiiuu acreKkToB HEIIOCPENCTBEHHO Ha ypoBHe Java®,

B Spring 6usnec-ynoruka sanucbiBaercs B popme POJO-06bekros. Takue 06beKTbI
MIOJTHOCTHIO COCPEMOTOYEHBI Ha CBOEH TpeveTHOH obmacti. OHM He UMEIOT 3aBH-
CHMOCTEN BO BHEITHUX UHGPACTPYKTypax (M/H JI0OBIX APYIUX 0OJACTAX); COOTBET-
CTBEHHO UM MPUCYIIA OOJIbINAsT KOHIIEITYalbHast TPOCTOTA U YA00CTBO TECTHPOBAHUSL.
Baarogapst oTHOCHTEIbHON TIPOCTOTE BaM OyeT mpotie 06ecnedrnTh MPaBUIbHYIO
peaM3aIuio COOTBETCTBYIONINX MOKETAHUN TOIb30BATENEH, a TAKIKE COTPOBOKIEHUE
U 9BOJIIOIIIO KOJIA TIPYU TIOSIBJIEHUH HOBBIX MOKEJIAHH.

Best Heob6xoauMast nHGPACTPYKTypa MPUIOKEHUS, BKJIIOUas TOTIEpeUHbIe 061acTh
OTBETCTBEHHOCTHU (COXpaHeHne 0OBEKTOB, TPAH3AKIMY, 0E30ITaCHOCTb, KAIIIMPOBAHNE,
IPEO/I0IEHNE OTKA30B U T. JI.), OTIPEeJIIeTCs] IPU MOMOIIH JIEKTAPATUBHBIX KOHMU-
rypanoHHbiX daitnos nian APL. Bo MHOTHX cirydasix BbI (haKTHUECKU OIPEeiseTe
acrektbl Oubsrorek Spring wiu JBoss, a nHdpacTpykrypa 6eper Ha cebs BCIO Me-
XaHMKY MCI0Jb30BaHUs MOCPEAHUKOB Java min 6ubirorek 6aiiT-Kola B PeKIME,
MIPO3PavHOM JJist TI0JTb30BaTeist. OObSIBICHIUS YIIPABISIOT KOHTEHHEPOM BHEAPEHUS
sapucumocteii (DI), KOTOPBIiT CO3/1aeT IK3EMILISIPbI OCHOBHBIX OOBEKTOB 1 CBA3BIBACT
UX 110 Mepe HeOOXOAUMOCTH.

B suctware 11.4 mpuBeieH TUTMYHBIN (hparMeHT KOH(MUTYPaIMOHHOTO (aiiyia Spring
V2.5 app.xml?.

! Boasiee noapobrbie mprMepbl APT I0CpeHUKOB 1 €0 UCTIOIb30BAHNS MOKHO HAWTH, HAIIPUMED,
B [Goetz].

2 Metomosoruio AOTI uHOTIa My TAIOT ¢ TIPHEMaMU, UCTIOTb3YEMBIMH JIJIST €€ PeaTi3aiini Hapu-
Mep TepexBaTOM MeTOJIOB U «UHKaICyJsaeli» mocpequnkoB. [Togmmanas ennocts AOIL-
CHCTEMbI 3aKJII0YAETCST B CIIOCOOHOCTH MOJYJIBHOTO, KOMITAKTHOTO OIPE/eJIeHUs] CUCTEMHOTO
MOBE/IEHNSI.

3 Cwm. [Spring] u [JBoss]. «HenocpeactBeHHO Ha ypOBHE Java» B JaHHOM cJlydae o3HauyaeT «Oe3
npuMeHeHnst Aspect]s.

4 TTo matepuasiam http://www.theserverside.com/tt/articles/article.tss?l=IntrotoSpring25.
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Jinctunr 11.4. KoHdburypauunoHHsii daiin Spring 2.X
<beans>

<pean 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" />

<bean id="bank"
class="com.example.banking.model.Bank"
p:dataAccessObject-ref="bankDataAccessObject"/>

</beans>
Kasx/1piit KOMIIOHEHT HATIOMUHAET OJHY U3 YacTeil PyCCKOU «MaTpPEIKu»: 0ObEKT
peaMeTHON obacTi Bank «ymakoBbIBaeTcsi» B 00beKT goctyna k ganabiM DAO (Data

Accessor Object), KoTopblii, B CBOIO Ouepe/ib, YIIAKOBBIBACTCSA B 00BEKT UCTOUHWKA
narabix JDBC (puc. 11.3).

AppDataSource
= BankDataAcessObject
KnuneHt > —|
Bank
i ]

Puc. 11.3. «MaTpellka» 13 gekopaTtopos

KameHT mosaraer, 4To OH BBI3BIBAeT METOZ getAccounts() obbekTa Bank, HO B felicT-
BUTEJbHOCTU OH B3aUMOJEICTBYET ¢ BHENIHUM 00BhEKTOM 13 Habopa BJIOKEH-
ueix [EKOPATOPOB [GOF], pactupstroriux 6azoBoe nosezerrie POJO-o6bekTa
Bank. Mbl Morii Obl 106aBUTH APYTIHE ACKOPATOPbI JJIs TPAHZAKIIMI, KOIIMPOBAHMUST
nTtT. A.

Yrob6sr 3anpocuth y DI-koHTeliHEepa 06bEKThI BEPXHETO YPOBHSA, 3a/laHHble B (haiie
XML, noctaTogHO BKJITOYNTH B TPUJIOKEHNE HECKOJIHKO CTPOK:

XmlBeanFactory bf =

new XmlBeanFactory(new ClassPathResource("app.xml", getClass()));
Bank bank = (Bank) bf.getBean("bank"):
Tak kak 00beM Ko/1a, CeludruIecKoro st Spring, MUHUMAJIEH, TPUIOKEHIE TOYTH
MOJIHOCTBIO U30JIMPOBAHO OT Spring. TeM caMbIM YCTPAHSIIOTCS BCe IPOOIEMBI JKeCTKOM
MIPUBS3KH, XapaKTePHbIE I TAKUX cucTeM, Kak EJB2.
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Xorst kox XML 3annmMaeT MHOTO MeCTa U IJIOX0 YUTAETCs!, ONpenessieMast B 9TUX
KOH(MUTYPAIMOHHBIX (ailiax «IIOJUTUKA» BCe Ke IIPOIIE CIO0KHON JIOTUKU 1TOCPe/i-
HUKOB U aCIIEKTOB, CKPBITOI OT HANIKX TJIa3 U CO3/1aBaeMOI aBTOMATHUECKU. APXUTEK-
Typa BBITJISIUT HACTOJBKO 3aMaHUYNBO, UTO HH(MPACTPYKTYPBI BPOJie Spring mpuBesn
K moJiHOH nepepaborke crangapra EJB ans sepcun 3. EJB3 B snaunTenbHoil Mepe
clIeyeT XapaKTepHOH /711 Spring MO/ies ! AeKIapaTHBHOM MO/IePKKY HOMePeuHBIX
obJslacTeil OTBETCTBEHHOCTH C UCIIOJIb30BaHUEM KOH(MUIYpalnoHHbIX (aiiios XML
U/WJIH aHHOTAui Java 3.

B smucrunre 11.5 npuseen o0bekT Bank, mepernucannsbii 1ist EJB3%

Jinctuur 11.5. KomnoHeHT Bank ans 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 // 00beKkT "BCTpausaeTcd" B 3anucb 0asbl AaHHbIX 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;
}

! TIpuBeieHHbIIT TPUMEP MOKHO YIPOCTHTh — CYIIECTBYIOT CIIEIHATbHbIE MEXAHU3MBI, UCTIOJIb-
3yHollUe TPaBUJia KOHMDUIYPALMY 1 AHHOTAIUU Java 5 JIJist COKpallleH st 00beMa SIBHO olpeie-
JIIEMOH «CBSA3YIOMIEH» JIOTHKU.

2 TIo marepuanam http://www.onjava.com/pub/a/onjava/2006,/05/17 /standardizing-with-ejb3-
java-persistence-api.html.
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public void setId(int id) {
this.id = id;
}

public void addAccount(Account account) {
account.setBank(this):
accounts.add(account) ;

}

public Collection<Account> getAccounts() {
return accounts;
1

public void setAccounts(Collection<Account> accounts) {
this.accounts = accounts;

}

ITOT BapUAHT KOJIa HAMHOTO unIie ucxoaHoro kozga EJB2. Hekoropsie moapodHocTH
0 CYIIHOCTSIX BCe ellle TPUCYTCTBYIOT B AHHOTAIUAX. TeM He MeHee, TOCKOJIbKY 9Ta
nH(OPMAIIHS He BBIXOUT 32 TIPE/IEITbl aHHOTAITN, KOJI OCTAETCS YCTBIM, TOHSTHBIM,
a CJIeJI0BATENIbHO, TIPOCTHIM B TECTUPOBAHUU, COITPOBOKIECHUH U T. II.

Yactb nHGOPMAIIUU O COXPAaHEHUH 0OBEKTOB, COAEPIKAIIENCS B aHHOTAIIUSIX, MOSKHO
TIPH JKeJTAaHUY TIEPEMECTUTH B IeCKPUNITOPEI XML, ocTaBUB eliCTBUTENHHO YNCTHIH
POJO-o6bext. Ecan geranu coxpanenyst 00beKTOB UBMEHSIIOTCS OTHOCUTEIbHO PeJi-
KO, MHOTHE TPYIIIBI OTJAAYT PEANOYTEHIEe AHHOTAIIUSM, HO C TOPa3/0 MEHBIUMU
OTPUIIATETbHBIMU TIOCJIEACTBUAMY 110 cpaBHeHmio ¢ EJB2.

AcnekTbl Aspect]

Haxowert, caMmbiM MOTHO(DYHKITHOHATLHBIM HHCTPYMEHTOM /LTSI pasfieleHust obmacteit
OTBETCTBEHHOCTH MOCPEIICTBOM UCIIOJIb30BAHUS ACTIEKTOB SIBJISIETCST sI3bIK Aspect]! —
pacmupenue Java, IpeloCTaBJIsIoNIee «IIOJHOIIEHHYIO» TMO//IEPKKY aClleKTOB Kak
MOZYJIbHBIX KOHCTPYKIMIA. YucThix Java-penrennii Ha 6ase Spring u JBoss gocraTouno
st 80-90% cutyaruii, B KOTOPBIX MPUMEHSIOTCST aclieKThl. TeMm He Menee Aspect]
IIpe/loCTaB/IseT OYeHb MOIHBIN ¥ PA3HOCTOPOHHUM MHCTPYMEHTAPUIL 1 peainsa-
1uu pasjieseHust oreercTBeHHOCTH. Hegmoctatkom Aspect] siBjisietcst HeOOXOAUMOCTD
OCBOEHMST HECKOJTbKIX HOBBIX MHCTPYMEHTOB, & TaK)Ke U3yUEeHUST HOBBIX SI3BIKOBBIX
KOHCTPYKIIUI U UJUOM.

A1 TPOOIEMBI OTYACTH KOMITEHCUPYIOTCS MTOSIBUBIIENCS HEJIABHO «aHHOTAIIMOHHOM»
dopmoit Aspect], B KOTOpoil aHHOTAIIMHN Java 5 UCHOJIb3YIOTCS [JIST OTIpeleIeHIs
aCIIeKTOB B «4ncTOM» Kojie Java. Kpome toro, Spring Framework Taxsxe comepsut
PsiL QYHKITHIL, CYIIECTBEHHO YITPOIIAOIINX BHEIPEHIE acTIeKTOB Ha 6a3e aHHOTAIMA
B pabo4ymX rpyIlirax ¢ OrpaHMYEHHBIM OIIBITOM ITpUMeHeHust Aspect].

1 Cwm. [Aspect]] u [Colyer].
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[MomHoe onucanme Aspect] BBIXOAUT 32 pAMKN KHUTU. 32 JIOTOJHUTETBbHON UHGOP-
marueit o6pamaiitech k [ Aspect]], [Colyer] u [Spring].

McnbiTaHue CUCTEMHON apXUTEKTYpbl

TpyzsiHO TIepEOTIeHUTD TOTEHIIUAI PAa3/leTIEHUS OTBETCTBEHHOCTU IIOCPEICTBOM aCIIEKT-
HBIX pereHnii. Ecaii BbI MOsKeTe HamucaTh JIOTHKY TPEMETHOM 061aCTH CBOETO TIPH-
noxenst B Bujie POJO-00beKTOB, OTIAETEHHDBIX OT JIOOBIX ADXUTEKTYPHBIX 06JIacTel
OTBETCTBEHHOCTU Ha KOZOBOM yPOBHE, TO Mepe/l BaMU OTKPBIBAETCS BO3MOKHOCTH
MIPOBEIEHNS TTOJTHOIIEHHBIX UCITBITAHUI Ballleil apXUTeKTypbl. Bl cMOskeTe pa3BuBaTh
ee OT ITPOCTOrO K CIIOKHOMY, KaK TIOTpeOyeT CUTYaIlusl, MoA0Mpast HOBbIE TEXHOJOTUN
1o Mepe Hago6HocTH. He obssaresbho cosnaBath Bosbiioii Msnavanbabiii [Tpoekt
(BDUE, Big Design Up Front)'. Bosiee Toro, ato gaxe Bpexano, moromy uro BDUF
CHIKAeT BO3MOKHOCTD a/IalITAllNN K UBMEHEHUSIM 13-32 HAIIIETO IICHXOJOTMYECKOTO
HE)KeJIAHWsT PACCTABATHCS € Pe3yJIbTaTaMU YiKe 3aTPaueHHbIX YCUJINI; KPOME TOrO,
M3HAYATBHO IPUHSTHIC PENICHIS BJIMSIOT HA HAIIN MOCJEAYIONIIE TPEACTaBICHIs 00
APXUTEKTYPE.

ApPXUTEKTOPBI, 3aHUMAIOIINECS] CTPOUTENbCTBOM 3[aHMii, BBIHYKIEHBI paboTaTh 110
MIPpUHIUILY BDUE TIOTOMY 4YTO OHM HE MOT'YyT BHOCUTD Pa/IMKAJIbHBIC aDXUTEKTYPHbBIC
M3MeHeHUsI B HAIIOJIOBUHY BO3BeleHHOe (husrueckoe cTpoerne’. TIporpaMmibIe po-
JYKTBI TOKE 00JIaaloT COOCTBEHHOM (GU3UKOI®, HO pajinKaJbHble H3MEHEHUSI B HUX
MOT'YT OKa3aThCsl 9KOHOMUYECKH OIPABAAHHBIMU — [P YCIOBKH, YTO B IIPOIPAMMHOM
1npoekTe 3G GEKTUBHO PEATN30BAHO Pas/ieJIeHIe OTBETCTBEHHOCTH.

ITO 03HAYAET, UTO MBI MOKEM HAUaTh IPOTPAMMHBIN TTPOEKT € «IIPOCTOH /10 Hau-
BHOCTH», HO JIUIIEHHO JKECTKUX MPUBA30K apPXUTEKTYPBI, OBICTPO PEATN30BaTh
MOKeJaHWs [I0Jb30BaTesell, a 3aTeM J00aBJISITh HOBYIO HH(MPACTPYKTYPY MO Mepe
MacinrabupoBatust. HexoTopbie 13 KpyHEHIIIX MUPOBBIX CAWTOB JTOCTUTJIHN BBICOYATi-
ITUX TIOKa3aTesell JOCTYITHOCTA U TPOU3BOAUTEILHOCTH, C TPUMEHEHUEM CJI03KHOTO
K9IIMPOBAHUS JAHHBIX, 6€30TTaCHOCTH, BUPTYaJIU3AI[K 1 T. /., U BCE 9TO JEJAETCST
3hhEKTUBHO U THOKO — ¥ TOJBKO TIOTOMY, YTO Ha KayKIOM YPOBHE abCTPaKIUK UX
apXUTEKTYPa 0CTaBAIACh MPOCTOH U 00J1a/1ala MUHUMATbHBIME TIPUBSI3KAMI,

Komeuro, 370 He 03HaYaeT, UTO 32 MPOEKT HYKHO GPATHCS O TIPUHIIUATY «KaK-HUOYIb
110 X0/1y pasbepeMcsi». Bbl yske B Olpejie/IeHHOI CTeleHn mpecrasisieTe cebe o6mmii
MactrTab, 1ean u rpaduk MPOeKTa, a TakKe 0OMIYI0 CTPYKTYPY UTOTOBOI CHCTEMBI.
OiHaKO TIPK ATOM HEOGXOIMMO COXPAHUTH BO3MOKHOCTD «CMEHBI KyPCa» B COOTBET-
CTBUY C M3MEHSIONIMHUCS 0OCTOSITENBCTBAMI.

! He nyraiite ¢ 110JI€3HO PaKTUKO# yipesxkaaoiiero npoekrupoanusi. BDUF — npubiuka
[IPOEKTUPOBATD 3apaHee 8ce €3 UCKIIOUEHUsL, 10 HATIUCAHWSI KAaKOTr0-JIM00 KOJIa peajlu3aliuu.

2 BripoueM, faxke MOcJe Hadajia CTPOUTENbCTBA UYT CEPbE3HBIE HTEPATUBHBIC HCCJICIOBAHNS
1 06CyKIEHUS TOAPOGHOCTEIH.

3 BoipakeHue «(usnKka mporpaMMHOTO IIPOKTay BIiepBbie ObLI0 ucosib3oBano B [Kolence].
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Pannsis apxurexrypa EJB 6blia Beero b ogauM u3 MEOrUX API, kKoTopbie oT/inya-
JIVCh U3JIUTITHEN CJI03KHOCTHIO, HAPYTIABIIEH MPUHITNATI Pa3jieJIeHNs OTBETCTBEHHOCTH.
Bupouem, gaxe xoporio cipoekTrpoBatibiii API Mosker okasaTbest «1epebopoM» B
KOHKDPETHOI CUTYAIIMH, €CJIH ero IPUMEHEHNe He 00bSICHIETCS pealbHO HeoOX01u-
MmocTbio. Xopommuii API gomken ncuesars 13 Buga GOJIBIIYIO YaCTh BPeMEHH, YTOObI
GOJIBIITAst YACTh TBOPYECKUX YCUIIUI TPYIIIIBI PACXO0BAIACH HA PEATTH3AIUIO MTOKeIa-
HUI TI0JIb30BaTeNel. B MPOTUBHOM ciryuae apXUTEKTyPHbBIE OTPAHUYEHUST TTOMEIAI0T
OTITUMAJbHOH peasn3aliii MTHTepecoB KJINeHTa.

IToxBenem uror.

OnTuManbHasi apXMTEKTypa CUCTEMbI COCTOUT M3 MOAY/IbHBIX 061acTeli OTBETCTBEHHO-
CTW, KaXxaast U3 KOTopbIX peanusyetcs Ha 6aze POJO-o6bekToB. Obnactv nHTerpupy-
t0TCS MeXay cO60M Npy NMOMOLLM acreKTOB WM aHaIOrMYHbIX CPEACTB, MUHUMATTbHBIM
o6pa3oM BMelMBaOWMXCA B MX paboTy. Takas apxuTeKTypa MOXeT CTPOMTbCS Ha
6a3e MeTo0sIOrMnN pa3paboTkn Yepes TECTUPOBAHUE, KaK 1 MPOrpaMMHbIN KOA.

OnTMMM3aLUMUA NPUHATUA PELUEeHU

MomynbHOCTD 1 pasjiesieHre OTBeTCTBEHHOCTH TO3BOJISIOT JIelleHTPaIn30BaTh yIpas-
JICHUe ¥ TIPUHATHE peliernii. B goctarouno KpymHoii cucreme, Gy/b TO TOPOJ WK
[IPOrPAMMHBIN IPOEKT, OJ[IH YEJIOBEK HE MOKET IIPUHSITH BCe HEOOXOIUMBbIE PEIIEHUSI.

Kak mu3BeCcTHO, OTBETCTBEHHBIE PEIEHUS JIyUIlie BCETO MOPYYUTh CaMOMy KBasiugu-
rupoBanHoMy. OIHAKO MBI 4acTO 3a6BIBAEM, UTO IPUHITHE PETTEHIIT JTyYIlie BCETO
OTKJIA/IBIBATD JIO TIOCJIEIHETO MOMeHTa. [/[esio He B JieHUW uiin 6e30TBETCTBEHHOCTH;
MTPOCTO HTO MO3BOJISIET TPUHATH MH(MOOPMUPOBAHHOE PellieHne ¢ MAaKCHIMYMOM BO3-
MOskHOI nHopmaruu. [IpexaeBpeMeHHoe pellieHne MTPUHUMAETCs Ha 6a3e HETOTHON
undopmaruu. [IppHUMas perieHne CAUIKOM PaHO, MBI JTUTIAEMCS BCETO TTOJIE3HOTO,
YTO MPOUCXOIUT Ha HoJIee MO3HUX CTAAUSAX: OOPATHON CBSI3M OT KIMEHTOB, BO3MOXK-
HOCTH MMOPA3MBIIIIATDh HAJ TEKYITUM COCTOSIHUEM TIPOEKTA U OIbITA IPUMEHEHUS
petenuit 13 06JaCTH peann3annm.

'mbkocTb POJO-cncTeMbl € MOAYNBHBIMU 06/1aCTSIMM OTBETCTBEHHOCTU MO3BOJSIET NPU-
HMMaTb OMTMMasibHble, CBOEBPEMEHHbIE PeLLeHUs Ha 6a3e HoBelilel MHhopMaLMK.
KpoMe Toro, oHa Croco6CTBYET CHYDKEHMIO CITOXXHOCTM TaKUX PELLEHWA.

NMpuMeHsaNTe CTaHAapPTbl Pa3yMHO,
KOrga OHU NMPUHOCAT OYEBUAHYIO NOJ1b3y

CTpouTesbCTBO KasKETCsT HACTOSIIINM Uy/I0M M3-32 TEMIIOB, KOTOPBIM BO3BOSTCS
HOBBIE 3/1aHUsT (JIaxKe B Pasrap 3UMBI), U U3-32 HEOOBIUHBIX APXUTEKTYPHBIX JIU3AIHOB,
CTaBIIUX BO3MOKHBIMU OJIATO/Iapst COBPEMEHHBIM TEXHOJIOTUsIM. CTPOUTETIHCTBO CTAIO
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PasBUTON 00JIACTHIO MPOMBIIILJIEHHOCTH ¢ BBICOKOI ONTHUMU3AIMEN YacTel, MeTOL0B
1 CTaH/apTOB, CHOPMUPOBAHHBIX TOJT JIABJIEHNEM BPEMEH.

MHorue rpyniibl ucrosib3oBasin apxuTekTypy EJB2 Tosbko 1oToMy, 4To OHa cuuTaIach
CTAHIAPTOM, JIAJKE ECJIH B UX TIPOEKTAX XBATUJIO ObI O0JIeE JTETKUX U MPSIMOJTUHENHBIX
peteHuii. S BUes rpy1iibl, KOTOPbIE TEPSIN TOJIOBY OT PA3PEKIAMUPOBAHHBIX CTAH-
JapTOB U 3a0bIBAJIM O CBOEH TJIABHOI 3a/[aUe: Pealn30BbIBATh UHTEPECHI KINEHTA.

CTaHaapThbl YNpoLaT NMOBTOPHOE WUCMO/b30BaHWE MAEN U KOMIMOHEHTOB, MNpuBeYe-
HWe ntoael ¢ He06X0AMMBIM OMbITOM, BOM/IOLEHNE YAAUHbIX UAEH U CBSI3bIBaHUE KOM-
MOHEHTOB. TeM He MeHee, NPOLEeCcC CO3AjaHus CTaHAapTa UHOMAA 3aHMMAET C/IULLKOM
MHOrO BpeMeHu (a OTpac/ib He CTOUT Ha MeCTe), B pe3yfibTaTe Yero CTaHAapThl Teps-
tOT CBSI3b C peasibHbIMU NOTPEGHOCTSMM TeX NIIOAEN, KOTOPbIM OHWU [JOMKHbBI CIYXUTb.

Cucremam Heo6xoAMMbI NpeAMETHO-
OpPUEHTUPOBaHHbIE A3bIKUN

B obmacti cTpOUTENHCTBA, KaK M B GOJBITUHCTBE TEXHUUECKNX 0OIacTedt, chopmu-
poBaJicst GOTaThIil SI3BIK CO CBOUM CJIOBAPEM, HANOMAMK U TIATTEPHAMU', TO3BOJISIO-
[IUMU YE€TKO U JIAKOHIYHO MepeaTh BaxkHyo0 nHGopMmanuio. B obmactu pazpaboTku
MPOTPAMMHOTO 00€eCTIeUeH s B TMOCTEHee BPEMSI CHOBA BO30OHOBUICS HHTEPEC
K NpeaMeTHO-opueHTrupoBaHubiM si3pikam? (DSL, Domain-Specic Languages) —
OT/IEJIbHBIM MaJIEHBKUM CIIeHAPHBIM si3bikaM Uian API cTrangapTHBIX SI3BIKOB, KO
KOTOPBIX YMTAETCS KAK CTPYKTYPUPOBaHHAS (hOPMa TEKCTA, HAITMCAHHOTO 9KCIIEPTOM
B JIAHHOU ITPEIMETHON 00JIACTH.

XopoTrmii MpeIMeTHO-OPUEHTHPOBAHHBIN SI3bIK CBOJAUT K MUHUMYMY «KOMMYHUKATIH-
OHHBII Pa3PbIB» MEK/Y KOHIENIUEN TIPEIMETHOM 00JIACTH U KOJIOM, PEaTH3yIOIIM
3Ty KOHI[EMINIO — TI0 AHATOTHH C TeM, KaK TMOKHe METOMOIOTHH ONTHMU3UPYIOT
ob6Men nHbopManyeil MeKIy TPYIION W KIIOYEBBIMI YYaCTHUKAMU TPoeKTa. Pea-
JIM3AIUST JIOTUKK [IPEIMETHON 00JIaCTH Ha SI3bIKE, UCIIOJBb3YEMOM IKCIIEPTOM B HTOU
06JTIaCTH, CHIKAET PUCK HEBEPHOTO TIPEICTABIEHST TTPEAMETHON 00JIACTH B KOJIE.

[TpeaMeTHO-OPUEHTHPOBAHHBIE SI3BIKU, KOT/[A OHU UCTIOJIB3YIOTCsT 3(h(HEKTUBHO, MOJI-
HUMAIOT YPOBEHD a0CTPAKIIUH HAJl IPOTPAMMHBIMU UANOMAMU U MATTEPHAMU ITPOEK-
trpoBanusa. OHM TO3BOJISIOT pa3paboOTUNKY BHIPA3UTH CBOU HAMEPEHHUS HA COOTBET-
CTBYIOILEM YPOBHE abCTPaKIINU.

MpeaMeTHO-0pUEHTUPOBAHHbIE A3bIKW MO3BO/IAIOT BblpasuTb B popMe POJO-06beKTOB
BCE YPOBHM abCTpaKLUMM 1 BCe NpeaMeTHbIE 0671aCTU MPUIOXKEHUS, OT BbICOKOYPOBHE-
BbIX MOSIUTUK 0 HM3KOYPOBHEBBIX TEXHUYECKMX MOAPOBHOCTEN.

! Pa6ora [ Alexander] okaszaa ocoGeHHO 3aMeTHOE BIMsIHIE Ha cO00TIecTBO paspaboTunkos [10.
2 Hampmmep, em. [DSL]. [JMock] — xopommii mpimvep Java API, cosmaBiiero cBoii mpeaMeTHo-
OPUEHTUPOBAHHBIN S3BIK.
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3aK/iloueHue

YucThIM IOJKEH OBITH He TOJIBKO KOJI, HO M apXUTEKTYPa CHCTEMBI. ATpeccuBHas, «BCe-
MTPOHUKAOIIASI» APXUTEKTYPA CKPBIBAET JIOTUKY TIPEAMETHO 00IACTH 1 CHIKAET THO-
KOCTD. [TepBoe PUBOANT K CHIKEHHMIO KAYECTBA: OMMOKAM MPOIIe CIPSITAThCS B KOJIE,
a pa3paboTyrKy TPyHEE Pealu30BaTh MOKEJIaHu TToJb30Bareaell. Bropoe obopaun-
BaeTCs CHIKEHeM TTPOM3BOANTETbHOCTH, a TakKe TToTepeit Becex mpenmytiiects TDD.

Hawmepenust pazpaboTdrka JOKHB! OBITH YeTKO BBIPAKEHBI Ha BCEX YPOBHSIX ab-
CTpakIu. ITO MPOU3OIET TOJBKO B TOM caydae, eci oi cozznaet POJO-06beKTHI,
U VICTIOJTB3YET aCTeKThI (/I JPYTHE aHATOTUIHBIE MEXaHU3MBI ) JIJIs1 HearpecCUBHOTO
BOILJIONIEHUST IPYTUX CTOPOH Pean3ainu.

HesaBucumo oT TOro, NpoeKkTHpyeTe JIU BbI IIeJ1yI0 CUCTEMY WJIN ee OT/eJIbHbIe MO/LYJIH,
[IOMHUTE: UCNONb3YUME CAMOE NPOCMOE PEUEHUE U3 BCEX BOZMONUCHDIX.
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YeTbipe npaBuna

PasBe He x0Te10ch ObI BaM 3HATH Y€ThIPE MPOCTBIX MPABUJIA, BBIMTOJIHEHUE KOTOPHIX
MOMOTAJIO OBI TIOBBICUTH KAUECTBO IPOEKTUPOBaHUs? YeThIpe MpaBuiIa, TOMOTAIOIINX
COCTAaBUTD TPEJCTABJIECHIE O BAKHEHIITNX 0COOEHHOCTSIX CTPYKTYPBI M apXUTEKTYPBI
KO/1a, YIPOIIAIONINX TPUMEHEeHNe TaKuX MPUHIUIOB, Kak SRP (npuniui exunoi
orsercTBeHHOCTH ) 1 DIP (npusium obpaiieHus saprucumocteii)? Yerbipe npasuia,
CI10COOCTBYIOMMUX (POPMUPOBAHKIO XOPOLINX APXUTEKTYP?

MHuorue noJiaraiot, 4to 4eTbipe rnpaBusia npocmotl apxumexmypot [ XPE] Kenta beka
OKa3bIBAIOT 3HAYMTEIHHYIO TIOMOIIIb B TPOEKTHPOBAHNUHN IIPOTPAMMHBIX MTPOLYKTOB.
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CormacHo KeHTy, apXUTEKTypa MOKET CUNTATHCS <ITPOCTOI», €CIIH OHA:
O obecmeunBaeT MPOXOKAEHNE BCEX TECTOB,

QO He cofepKUT TyOIUPYIONIETOC KOJIA,

O BbIpakaeT HaAMePeHUsT TPOTPAMMUCTA,

O ucrosbp3yeT MUHIMAJIBHOE KOJTMYECTBO KJIACCOB U METO/OB.

[TpaBusa mpuBeIEHBI B TIOPSIIKE UX BAKHOCTH.

NMpaBsuno N2 1: BbiNnosIHEHME BCEX TECTOB

Hpemﬂe BCETro cucTteMa 10JIKHaA eJaTh TO, 4TO 3alyMaHO €€ ITPOCKTUPOBITNKOM. Cu-
cTeMa MOKeT ObITh OTJIMYHO CIJTaHMPpOBaHa «Ha 6yMare>>, HO €CJIM HE CYIIECTBYET I1PO-
cToro cnocoda y6eI[I/ITbCH B TOM, UTO OHa JIefICTBUTETHLHO penraeT CBOU 3a/1avu, TO pe-
3yJIbTaT BBITJIAAUT COMHUTEJIBHO.

Cucrema, THIATENBHO TPOTECTUPOBAHHAS W ITPOMIEINAS BCE TECTBI, KOHMPOIUPYEMA.
Ha miepBbIif B3TJIS17T yTBEpUKAeHNE KaKeTCsl O9€BUAHBIM, HO 3TO BeChbMa BaxXHO. HeBo3-
MO3KHO TIPOBEPUTH PaBOTY CHCTEMBI, KOTOPast He SIBJISIETCS KOHTPOJIMPYEMOIA, 8 HETPO-
BEepPEHHBIE CUCTEMBI HE JTOJIKHBI 3aITyCKAThCS B AKCILTYaTaIINIO.

K cuacTpio, cTpeMiieHre K KOHTPOJMPYEMOCTH CUCTEMBI BEJIET K aDXUTEKTYPE C KOM-
MAaKTHBIMU Y3KOCTIEINAJIN3UPOBAHHBIMU KJlaccaMu. Bce TpocTo: Kracchl, COOTBET-
crylonue npuanuny SRP, npoie rectuposarb. YeM GoJibliie TECTOB Mbl HAIIMIIIEM,
TeM JaJibliie TIPOABUHEMCS K IPOCTOTE TecTUpoBaHust. Takum oO6pasom, obecrieueHre
TTOJTHOM KOHTPOJIUPYEMOCTH CUCTEMBI TTOMOTAET TTOBBICUTH KA4eCTBO TTPOEKTUPOBAHMS.

JKecTkast IpuBsi3Ka YCJIOKHIET HaMcaHUe TecToB. TakuM 06pasoM, ueM GoJibIie
TECTOB MBI [TUIIIEM, TeM UHTEHCUBHEE UCIIOIb3yeM Takue puHiuinel, kak DIP, u Ta-
K€ HHCTPYMEHTBI, KaK BHEJPEHUE 3aBUCUMOCTEl, mHTepdeiichl n abCTpaKium, JJist
MUHUMHA3AIUN TPUBSI30K.

Kax HM yuBUTENIBbHO, BLIIOJHEHNE [IPOCTOIO U OYEBUIHOIO [IPABUJIA, [JIACAIIEro,
YTO JIJIST CHCTEMBI HEOOXOIMMO HAITUCATD TECTHI U TOCTOSIHHO BBITIOJTHSITD WX, BJIHSIET
Ha COOTBETCTBUE CHCTEMbI BaKHEHIIMM KPUTEPUSM 00hEKTHO-OPUEHTHPOBAHHOTO
MIPOrpaMMUPOBAHUS: YCTPAHEHHUIO JKECTKUX [IPUBI30K U IOBBIIIEHUIO CBSI3HOCTU.
Hanmcanwue TecToB yydinaeT apxXuTeKTypy CUCTEMBI.

NMpasuna N2 2—4: nepepaboTka koaa

Korza y Bac mostBUIICS MOTHBIT HAOGOP TECTOB, MOJKHO 3aHATHCS YUCTKON KOJIA 1 KJTac-
coB. [11s1 9TOro KOZI IOJABEPraeTCs IOC/IeA0BaTeNbHOI mepepaboTke (pedaKkTopHuHry).
Mbr 106aBIIsIEM HECKOTBKO CTPOK KOJIA, [eTTaeM Tay3y U aHATM3UPYeM HOBYIO apXu-
TexTypy. He yXyammiace sm oHa 10 CpaBHEHHIO € TIPEIBIAYIIMM BapranToM? Ecim
VXYIUITIACH, TO MBI YACTUM KOJ[ K TECTHPYEM €T0, 4TOOBI YOEUThCST, YTO B HEM HIUUYETO
He ricnopueno. Hanmdane TecToB M36aBIISIET OT OMACEHWH, YTO YHCTKA KOJ[A HAPYTITHT
ero pabory!
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202 Fnaea 12. PopMUpPOBaAHNE apXUTEKTYPbI

B dase nepepaboTku npuMeHsieTcst abCOMIOTHO BCe, YTO Bbl 3HAETE O KAYeCTBEHHOM
[POEKTUPOBAHIH TPOrPAMMHBIX TPOAYKTOB. B X011 M1y JIroObie IPHUeMbL: OBBIILIEHNE
CBSI3HOCTH, yCTPaHEHNE JKECTKUX TIPUBSI30K, Pa3/ieIeHHe OTBETCTBEHHOCTH, U30JISIINST
CHCTEMHBIX 00JIacTell OTBETCTBEHHOCTH, COKpalleHre oObeMa HYHKIMIA U KJIacCoB,
BBIOODP GoJiee colep KaTeabHbIX UMEH U T. 1. TakkKe NPUMEHSIOTCS TPU KPUTEPH
MIPOCTOH apXUTEKTYPBI: yCTpaHeHre AyOJINKaTOB, 0OecleueHre BhIPAsUTeIbHOCTH
Y MUHUMU3IUsT KOJIMYEeCTBA KJIACCOB U METO/IOB.

OTcyTcTBMe Ay6nmMpoBaHus

JlybimpoBaHue — TJIaBHBIN BPar XOPOIIO CIIPOEKTHPOBAHHON crcTeMbl. Ero mocses-
CTBUSI — JIMIITHSIST padOTa, JTUITHUI PUCK U JIUIITHSIS U30BITOUHASI CIOKHOCTD. J[y6mm-
poBaHUe MPOsIBJIsIeTCsT BO MHOTHX (hopmax. KoHeuHo, TouHOE COBTIa/IeHre CTPOK KO/a
CBUJIETEILCTBYET O yOnpoBanun. [[0X0kKMe CTPOKH YacTO YAAeTCs «IIPUYECaATh> TakK,
4TOOBI CXOCTBO CTAJO elife HoJiee OUEBUIHBIM; 9TO yIPOCTUT pedhakTopuHr. Kpome
TOTO, IyGIMPOBAHIE MOJKET CYIIECTBOBATD U B APYTUX (hOPMax — TaKUX, Kak JyOJIu-
poBaHue peasusanuu. Hanpumep, Kjacc KOJIJIEKIIMU MOKET Co/lepsKaTh cJeyoline
METO/IbL:

int size() {}

boolean isEmpty() {}

MeTo/ipl MOTYT UMeTh pa3Hble peanusanuu. Jlomyctm, Metos iSEmpty MoskeT UcIob-
30BaTh JJOTHIECKUN (hJrar, a $1ze — cueTyuK 37eMeHTOB. OIHAKO MBI MOKEM YCTPAaHUTh
nyGmpoBaHue, CBs3aB 1SEMpty ¢ onpenenenneM size:

boolean isEmpty() {
return 0 == size():
1

YT06BL CO3AATh YUCTYIO CHCTEMY, HEOOXOIMMO CO3HATENBHO CTPEMUTHCS K yCTpa-
HEHWIO 1yOJIMKATOB, MYCTh Jaske BCErO B HECKOJBKUX CTPOKaxX Koja. Jlist mpumepa
PacCMOTPUM CJIECAYIOMIUI KOJI:
pubTlic 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 newlmage = ImageUtilities.getScaledImage(
image, scalingFactor, scalingFactor):

image.dispose();

System.gc();

image = newlImage;

public synchronized void rotate(int degrees) {

RenderedOp newlImage = ImageUtilities.getRotatedImage(
image, degrees):
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image.dispose();
System.gc();
image = newlImage:

}

Yro6bl 06€CHeUnTh YUCTOTY CUCTEMBI, CJICYET YCTPAHUTh HE3HAYNTEIbHOE 1y OJIUpPO-
BaHue Mexy MmertogaMu scaleToOneDimension u 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 xo/¢e BBIzieIeHNs OOIMIHOCTH KOHCTPYKIIMIA HA 9TOM MUKPOCKOITMYECKOM YPOBHE
HAYMHAIOT IPOIBJIAThC HapylieHus npuniuna SRP. Takum o6pazoM, TOJBKO UTO
c(OPMUPOBAHHBII METOJ| MOKHO II€PEMECTUTD B APYTrOM Kjaacc. ITO paciliupser
BUIMMOCTDb MeToza. JIpyroil y4acTHUK TPYIIIBI MOKET HAHTH BO3MOKHOCT aJIbHEl -
1rero abcTparupoBaHus HOBOIO METO/Ia ¥ €ro UCIIOJIb30BaHUs B JIPYITOM KOHTEKCTE.
Takum 06pasoM, NPUHIUIT «[TOBTOPHOIO UCIOJIb30BAHUS JaXkKe B MEJI0Yax» MOKET
MPUBECTH K 3HAYMTEIHLHOMY COKPAIIEHUIO CIOKHOCTH cucTeMbl. [loHuMaHue Toro,
Kak 00ecIednTh IOBTOPHOE MCII0JIb30BaHKe B MeJI0YaX, aOCOMIOTHO HEOOXOMMO /ISt
ero obecriedyeHns B OOJIBIIOM MacluTabe.

Harrepn IIMTABJIOHHBIN METO/I [GOF] oTHOCHTCS K YHC/Ty CTAHAAPTHBIX IPU-
€MOB YCTPaHeHUsT BBICOKOYPOBHEBOTO yOrpoBanus. [Ipumep:

public class VacationPolicy {
public void accrueUSDivisionVacation() {

// KOR BbIMUCNEHUA MPOJOIKNTENBHOCTY OTMYyCKa
// N0 KONMN4YecTBY OTPAbOTAHHbIX YacOB
/.
// KOj NpOBEPKM MUHMMANLHOW MPOAOIKATENLHOCTM OTMYCKa
// no ctanpaptam CUA
/.
// KOp BHECEeHMs OTMyCKa B MIATEKHYl BeJOMOCTb
/.
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public void accrueEUDivisionVacation() {
// Kopn BbIMMCNEHNA NPOAOSKNTENBHOCTU OTNYCKa
// N0 KOAM4YeCTBY OTPAabOTaHHbIX 4acoB
/.
// Kol NpoBepKU MUHUMANbHOM NPOJOSMKMTENLHOCTN OTNYCKa
// NO eBpONencKuM CTaHgapTam
/.
// Kop BHECEHMs OTMyCKa B MIATEKHY BEAOMOCTb
/o

}
}

Ko accruelSDivisionVacation m accrueEuropeanDivisionVacation B ocHOBHOM coBITaia-
€T, eCJIM He CUUTATh TPOBEPKN MUHUMAJIBHOU MTPOIOJEKUTENIBHOCTU. ITOT (PparMeHT
AJITOPUTMA U3MEHSIETCS B 3aBUCUMOCTH OT TUIIA PaOOTHIKA.

Jliist yeTpaHeHUs 9TOr0 OUEBH/IHOTO JyOJUPOBaHISI MOKHO BOCIIOJIb30BaThCST ITATTEP-
rom IITABJIOHHBIN METO/I:
abstract public class VacationPolicy {
public void accrueVacation() {
calculateBaseVacationHours();
alterForLegalMinimums() ;
applyToPayrol11();
1

private void calculateBaseVacationHours() { /* ... */ };
abstract protected void alterForLegalMinimums();
private void applyToPayroll1() { /* ... */ };

}

public class USVacationPolicy extends VacationPolicy {
@0verride protected void alterForLegalMinimums() {
// Noruka ans CUA
}

}

public class EUVacationPolicy extends VacationPolicy {
@verride protected void alterForLegalMinimums() {
// Noruka gns EBponsl
}

}

CyOKmaccehl «3amoaHgaIoT pobes» B 06001eHHOM airopuT™e accrueVacation; onu
IPEJOCTABIAIOT TONbKO Ty HH(GOPMAIIMIO, KOTOPasl Pas/IMYaeTCs B CIEUAIU3UPO-
BaHHbIX BEPCUAX aJaTropuT™Ma.

Bbipa3uTesibHOCTb

BosblHCTBY ynTaTeseil J0BOANIOCh paboTaTh ¢ 3allyTaHHbIM KOZOM. MHOIMe 13 HUX
cO3/IaBaJIn 3allyTaHHBIH KO camu. JIerko HamucaTh KOJI, MOHSTHbBIN JIJis HAC CaMUX
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[OTOMY 4TO B MOMEHT €r0 HAIIMCAHUS Mbl TJIyOOKO IIOHUMAEM pelaeMyio Ipodiemy.
V IpyTUX MporpaMMHUCTOB, KOTOPbIE GYAYT 3aHUMAThCS COIIPOBOKIEHIEM 9TOT0 KOJIa,
TAaKOIr'o IIOHUMaHWA HE 6y[[eT.

OcHOBHbBIE 3aTPATBI TPOTPAMMHOTO TIPOEKTA CBSA3AHBI C €TO I0JITOCPOYHBIM COTTPOBO-
xaeHreM. IToObI CBECTH K MUHUMYMY PUCK TIOSIBJICHUS 1e(DEKTOB B XOJI€ BHECEHUST
U3MEHEHUH, 0UeHb BAKHO TOHMMaTh, Kak paboraer cucrema. C pocTOM CJIOKHOCTU
CHCTEMBI Pa3padOTUMKY TIPUXOAUTCS PasOUPaThCst BCe MOJIbIIIE ¥ HOJbIIE, a BEPOIT-
HOCTB TOTO, YTO OH TIOMMET YTO-TO HEIIPAaBUJIBHO, TOJIbKO Bo3pacTtaeT. CiieloBaTeIbHO,
KOJI JIOJIKEH YETKO BBIPaskaTh HAMEPEHMsI CBOero aBropa. UeM moHsaTHEE OyAeT KO,
TEM MEHbBIIIe BPEMEHN TOHATO0OUTCS IPYTUM TIPOrPAMMUCTaM, 4T0OBI pa3obpaThest
B HEM. JTO CHOCOOCTBYET YMEHBIEHUIO KOJIMIeCTBA Ae(hEKTOB U CHUKEHUIO 3aTPaT
Ha COIIPOBOXKEHUE.

Xopotuii BBI6OP MMEH TTOMOTAET BHIPA3UTh Baliu HamepeHus. VimMs kiiacca uim hyHK-
[IUH JIOJIZKHO BOCIIPUHUMATBHCS <Ha CJIYX», & KOTJIa YUTaTe b PasOMpPaeTcst B TOM, 4TO
JleJIaeT KJ1ace, 9TO He JIOJIKHO BbI3bIBATD Y HETO YMBJICHUS.

OTtHocHUTETBHO HEGOJBINOI pasMep (DYHKIUE U KIACCOB TAKkKe TIOMOTaeT BbIPA3UTh
Bamy HamepeHust. KoMmakTHBIM KiraccaM ¥ (hyHKITUSM TIPOTIe TIPUCBAUBATh UMEHA;
OHU JIETKO MHUIITYTCS U B HUX JIETKO Pa3oOpaThest.

CranjapTHast HOMEHKJIATYPa TaKikKe COCOOCTBYET BBIPAKEHUIO HAMEPEHUiT aBTOpa.
B wactHocTH, iepeaya nHGOPMAIINS U BBIPA3UTEIbHOCTD SBJSIOTCS BAXKHEHITUMU
IEeJISIMU /1T TIPUMEHEHVST TATTEPHOB TIPOEKTUPOBAHUS. BKiTIoueHe cTaHaapTHBIX
nazBauuit narrepuoB (Harnpumep, KOMAH/IA win IIOCETUTEJID) B nmena xiac-
COB, PEIN3YIONINX ATH TTATTEPHBI, IOMOTAeT KPATKO OIHCATh BAIlly apXUTEKTYPY JJIs
APYIUX paspabOTYNKOB.

Xopoli1o HaluCcaHHble MO/LYJIbHbIE TECThI TOKEe BbIpaduTesibHbl. OHU MOTYT paccMaTpu-
BaTbC4 KaK Pa3HOBU/IHOCTD JJOKYMEHTAIIMH, TOCTPOCHHAS Ha KOHKPETHBIX ITpUMepax.
Yurast KO TeCTOB, pa3pabOTUYUK JAOJKEH COCTABUTH XOTs OBl 00IIee IpeCcTaBIeHIe
0 TOM, UTO JieJlaeT KJIacc.

W Bce ke camoe BasKHOE, UTO MOKHO CJIEJIaTh JIJISl CO3/[aHus BBIPA3UTENbHOTO KoJla —
3TO NOCMAPAMbCSL CLIETATH €T0 BhIpazuTeIbHbIM. Kak TOJIbKO Halll Ko 3apaboTaeT, Mbl
06BIYHO TIEPEXOINM K CTIEAYIONIEN 3aj1aue, He TPUKIAABIBA 0COOBIX YCUIUH K TOMY,
4TOOBI KOJ[ JIETKO YUTAJICS JIPYTUMHE JIHOAbMU. HO TIOMHUTE: CJIEYIONIM YeJT0BEKOM,
KOTOPOMY TTPU/IETCST PAa30MPaThCs B BAIEM KOJIE, C OOIBIION BEPOSITHOCTHIO OKAKETECH
BbI CaMMU.

Tak 4TO yZesuTe HEMHOTO BHUMAHMS KaueCTBY MCIIOJHEHUS cBoero mpoaykra. He-
MHOTO TIOPA3MBICJIUTE HAJl KaskA0N dyHKmnei n kaaccom. [Tompobyiite yaydnmTnh
nMeHa, pasbeiite Gosrbiiie yHKI[MHE HAa MEHBIIINE 1 BOOOIIE TIPOSBUTE 3a60TY 0 TOM,
4TO BBI co3iasi. HepaBHOy e — BOUCTUHY JPAroIleHHbII pecypc.
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MVHMMYM KJ1aCCOB U METOA 0B

Jlake takue yHIaMEHTAIBHBIC KOHIEIMN, KAK YCTpaHeHue IyOIUKaTOB, BHIPa3H-
TeJHBHOCTH KOJIAa ¥ TPUHITUT €/IMHON OTBETCTBEHHOCTH, MOTYT 3aiTH CIIUIIIKOM Jlajie-
k0. CTpeMsICh YMEHBIINTD 00HEM KOJIa HAITNX KIACCOB U METOJIOB, MbI MOJKEM HATLIIO-
JIUTH CJUIITKOM MHOTO KPOIIEYHBIX KJIACCOB U METO/I0B. ITO MPABUJIO PEKOMEH/YET
OTPAHMYHTHCST HEOOTBITIM KOJTMIECTBOM (DYHKIAH 1 KIACCOB.

MHOTOYHCIEHHOCTD KJIACCOB U METO/IOB MHOT/IA SIBJISIETCST PE3YIBTATOM GECCMBICTIEH-
HOTO lorMaTu3Ma. B kauecTBe mpuMepa MOKHO TIPUBECTH CTAHIAPT KOAUPOBAHNU,
KOTOPBII Tpebyer cosaanus nHrepdeiica st Kaskaoro 6e3 HCKIoueHnst Kiacca. Vi
Pa3paboTINKOB, HACTAMBAIOIIIX, YTO MOJIST IAHHBIX U TIOBE/ICHUE BCET/IA JIOJIKHBI ObITh
paszieieHbl Ha KJIacChl IaHHBIX U KJIACChl OBeeHust. V3beraiite oM00HBIX 10TM,
a B CBoeil paboTe PYKOBOJCTBYHTECH H0Jee MPAarMaTHYHBIM TIOXOOM.

Harra e — caesathb Tak, 4ToObI cricTeMa Obljia KOMITAKTHOM, HO TP 9TOM OJ[HO-
BPEMEHHO COXPAaHUTh KOMITAKTHOCTD (hyHKITNI U KaaccoB. OIHAKO CIelyeT TOMHUTD,
4TO M3 YeThIPEX IIPABUJI IIPOCTOM apXUTEKTYPhI 9TO IIPABKJIO 00JIalaeT HAUMEHBIIM
npuoputeToM. CBeCTH K MUHUMYMY KOJTMYECTBO (DYHKITUI 1 KJIACCOB BasKHO, OTHA-
KO IIPOXOJKIEHUE TeCTOB, yCTpaHeHue AyOJIMKaTOB U BBIPa3UTEJIbHOCTh KOJIa BCe xKe
Ba)KHee.

3aK/iloueHue

Mosket i HabOP TPOCTHIX MPABUI 3aMEHUTD TIPAKTUYECKHiT orbiT? Het, KoHEUHO.
C apyToii CTOPOHDI, ITPaBUJIA, OITUCAHHBIC B TO IJ1aBe U B KHUTE, TIPEICTABJISAIOT CO-
60i KPUCTANTM30BAHHYIO (hOPMY MHOTUX JECITUIETHI TTPAKTUIECKOTO OTBITA aB-
TOPOB. [IPUHIUIIBI TIPOCTO APXUTEKTYPbI TOMOTAIOT Pa3paboTYnKaM CJe/[0BATH 110
TOMY ITyTH, KOTOPbII UM MPUILJIOCH OBl CAMOCTOSITEIHHO MPOKJIA/IBIBATH B TEUCHIE
MHOTHX JIET.

JintepaTtypa

[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.
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MHOIronoTo4YHOCTb

bpemm JI. Illyxepm

T

O6bekThl — abCTpakiuu JJist 00PABOTKHI TAHHBIX.

ITporpaMMHbIe MOTOKM — abCTPAKIK [JIsl TLIAH-
pPOBaHUSL.

Jlocetime O. Konnuen

Hamumcars 9mcTyio MHOTOIIOTOYHYIO IPOTPAaMMY TPYAHO — Oo4deHb TpyAHO. [opasno
IIPOIILe TUCATh KOJI, BHIIOJIHSAEMBIi B O/IHOM IIPOrPAMMHOM II0TOKe. MHOTrOIOTOYHbLiI
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208 Fnasa 13. MHOronoTo4YHOCTb

KOJI 9aCTO BBITJISIAUT HOPMATHLHO Ha TIEPBbIH B3TJISIL, HO COMEPKUT MeekTh Ha Hotee
rybokoM yposHe. Takoit kot paboTaeT HOPMAIBHO JI0 TEX MOP, TIOKA CHCTeMa He 3a-
paboTaeT ¢ MOBbBIIIEHHON HATPY3KOU.

B 97011 TJ1aBE MBI TOTOBOPUM O TOM, MIOYEMY HEOOXOIUMO MHOTOTIOTOYHOE MTPOTPAMMU-
poBaHue U KaKue TPYAHOCTH OHO cozaaet. [laee GyayT peacTaBieHbl PEKOMEeH ALK
OTHOCUTEJIBHO TOTO, KaK CIIPABUTHCS C ITUMU TPYAHOCTSAMU U KaK HAITNCATh YUCTHIN
MHOTOITOTOYHBIN KOJI. B 3aBepiieHue riaBbl pacCcMaTpuBaoTCst IPOOIEMbI TECTHPO-
BaHUS MHOTOIIOTOYHOTO KOJIA.

YucThil MHOIOIIOTOYHBIN KO — CJIOKHAs TeMa, 110 KOTOPOM BIIOJIHE MOKHO ObLIO
6Bl HaIWCaTh OTAETbHYIO KHUTY. B 9T0i TitaBe ipuBoanTcst 0630p, a 6osree moapoOHbIi
y4eOHbII MaTeprasl COAEPKUTCA B IpuaokeHnn « MHoromnorounocts 11» Ha ¢. 357.
Ecam BBI XOTHTE TIOMYYnTh 00MIEE MPEACTABIEHIE O MHOTOMOTOYHOCTH, STON TJIAaBBI
Oyner goctaTouHo. YToObl pasobpaThes B TeMe Ha GoJjiee riyOOKOM yPOBHE, YnTaiiTe
BTOPYIO TJIaBYy.

3aueM Hy)>XHa MHOronoTo4YHOCTb?

MHoronoTouHOe TPOrpaMMUpPOBaHUE MOKET pacCMaTPUBATBCS Kak CTpaTerus ycrpa-
HeHI TPUBA30K. OHO TTOMOTAeT OT/IeTUTD BBITOJTHIEMYIO OTIEPAIINIo OT MOMEHTa ee
BBIIIOJIHEHU. B 0/IHOIIOTOYHBIX IPUJIOKEHUAX <UTO» U <KOI/Iay CBA3AHbI TAK CUJIBHO,
YTO TIPOCMOTP COJIEPKUMOTO CTEKa 4acTO TO3BOJISIET ONPE/eJTUTh COCTOSIHUE BCETrO
npustoskenud. IIporpaMMucT, OTJIaXKUBAIOIINN TAKYIO CUCTEMY, YCTaHaBIUBAET TOUKY
npepbiBaHus (MJIM CEPUIO TOYEK TIPEPBIBAHUS ) U Y3HAET COCTOSIHUE CUCTEMBI HA MO-
MEHT OCTAaHOBKH.

OTzenenue «4T0» OT «KOTIay CIOCOOGHO KAPAWHATIBHO YIYUIITHTh KAk TPOU3BOIUTEb-
HOCTb, TaK U CTPYKTYPY NpuiokeHusi. Co CTPYKTYPHOI TOYKU 3PEHIS MHOTOTIOTOYHOE
[IPUJIOKEHUE BBIIVIJUT KaK B3aUMO/eCTBIE HECKOIbKUX KOMIILIOTEPOB, a He Kak
otuH GOJIBIION YIIpaBAAIONUi UK. Takas apXuTeKTypa yIpoIaeT MOHUMaHKE CH-
CTEeMbl U IIPEJOCTABJIACT MOIIHDIE CPe/ICTBA /IS Pa3/le/leHUs OTBETCTBEHHOCTHU.

Jliist mprMepa BO3bMEM «CEPBJIET», OJIHY U3 CTAHAAPTHBIX MOJIEJIeH BeO-TPUIOKEHUH.
Taxue cucTembl paboTaIOT 110 YIIPaBaeHueM BeO-KOHTeliHepa uin KouTeiinepa EJ B,
KOTOPBII YaCTUYHO YIIPaBJIsieT MHOTOMIOTOYHOCTHIO 3a paszpaborunka. CepBeTsl Bbi-
MOJTHSIOTCST ACKMHXPOHHO MPH MOCTYTIEHUH BeO-3apocoB. PazpaboTunky cepsepa
He HY’KHO YTIPaBJIsITh BXO/SIIUMU 3alIpocaMy. B puHInIe Kax/Ablii BHITOJTHSIEMbIN
9K3EeMILJISIP cepBJjeTa CYIECTBYET B CBOEM 3aMKHYTOM MUpe, OT/IeJIEHHOM OT BCEX
OCTAJIbHBIX 9K3EMILISIPOB CEPBJIETOB.

Kowneuno, ecjm 6bI Bce OBLIO TaK IIPOCTO, 9Ta IlaBa cTajia Obl HeHY;KHOU. V3osmus,
obecrieunBaeMasi BeO-KOHTelHepaMy, Jaleko He ueaitbHa. YToObI MHOTOOTOYHBIH
KoJ1 paboTasl KOPPEKTHO, pa3paboTYUKU CEPBJIETOB JA0JIKHbI JIEHCTBOBATh OYCHD BHU-
MAaTeqbHO U OCTOPOKHO. U Bee e CTPYKTYPHBIE TPEMMYIIECTBA MOJIEH CEPBJIETOBR
BeCbMa 3HAUUTEJIbHBIL.
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3a4eM Hy>KHa MHOMOMOTOYHOCTb? 209

Ho cTpykTypa — He e/JMHCTBEHHBIN apTyMEHT JIJisi MHOTOIIOTOYHOTO ITPOTPaMMHUPO-
BaHW:. B HEKOTOPBIX crcTeMax eCTBYIOT OTPAHUYEHIIS TI0 BpEMEHH OTKJIMKA U TPO-
[YCKHOU CIIOCOOGHOCTH, TPEOYIOINE PYIHOTO KOAUPOBAHKSI MHOTOIIOTOYHBIX PEIIEHHI.
[t puMepa Bo3bMeM OJTHOTIOTOYHBIH arperaTop, KOTOPHIH MoJrydaeT nH(popMaImio
C MHOTHUX CaliTOB 1 OOBEIMHSET €€ B e5KEIHEBHYIO CBOKY. Tak Kak cucreMa pabotaer
B OZIHOTIOTOYHOM PEKIMe, OHA MOCTEIOBATENHHO 0OPAIIAETCS K KAKIOMY CaliTy, BCeraa
3aBepIias NoJaydeHre HHMOPMAIINHU JI0 TIePeXojia K cieyomeMy caity. ExxerHeBHbII
c60p uHbOpMAIIH OTKEH 3aHNMAaTh Meree 24 qacoB. Ho 1Mo Mepe 106aBIeH st HOBBIX
cafiTOB BpeMsT HETTPEPBIBHO PACTET, TIOKA B KaKOI-TO MOMEHT Ha cHOP BCEX JAHHBIX
ne norpedyercs 6osee 24 yaco. OLHONOTOYHON PeATU3ALNY IPUXOIUTCS TOLOJTY
OKU/IaTh 3aBePIIEHIS Oepalnii BBO/Ia/BBIBO/IAa B cOKeTax. /[T TOBBIIEHST TIPON3-
BOJIUTEJIBHOCTH TAKOTO MPUJIOKEHNSI MOKHO OBLIO GBI BOCIIOIB30BATHCSA MHOTOTIO-
TOYHBIM AJTTOPUTMOM, TTAPAJIIIETBHO PAOOTAIOIIIM € HECKOJTbKUME CAHTAMU.

W apyroii mpruMep: I0IMyCTHM, CUCTEMA B JTII060I MOMEHT BpeMeHH paboTaeT TOJIbKO
C OJIHUM M0JIb30BaTeIeM, 00CTY;KUBAHUE KOTOPOTO Y HEE 3aHUMAET BCETO OJIHY CEKYH-
ay. Ilpr Masom KoJmuecTBe TOb30BaTeNIel CUCTEMa ONIEPAaTUBHO PearnpyeT Ha Bce
3aIIPOChI, HO C yBeJIMYeHMeM KOJIMYecTBa 10JIb30BaTe el pacteT 1 BpeMs oTkiuka. Hu-
KTO He 3aX04eT CTOSATh B ouepe/u rocse 150 npyrux nosb3oBateseii! Bpems oTkimka
TaKON CUCTEMBI MOKHO OBITIO OBl YIIYUIIUTh 32 CUET MAPAJLICTBHOTO 00CTY KIBAHUS
MHOT'MX T10JIb30BaTe ei.

Wi BO3bMEM CHUCTEMY, KOTOPast aHATU3UPYET OOJIbIe 00bEMbI IAHHDIX, HO BBIAET
OKOHYATEJBHBIN PE3YJIBTAT TOJBKO MOCJE WX MOTHON 06paboTki. Habopb! manmbx
MOTYT 06pabaThIBAThCA MAPAJIENbHO HA PA3HBIX KOMITBIOTEPAX.

Mudbl M HeBepHble NpeacTaB/ieHus

Wrak, cymecTByOT BeCbMa BeCKUE IPUYUHBI [T UCTIOIb30BAHIST MHOTOTIOTOUHOCTH.
Ho kak roBoprIoch paHee, HAMMMCATH MHOTOIIOTOYHYO ITpOTpamMMy TpyaHo. Heobxo-
JIIMO JICTBOBATh OYEHb OCTOPOKHO, MHAYE B TPOTPAMMe MOTYT BOZHUKHYTH KpaitHe
HernpusiTHble cutyanuu. C MHOTOIIOTOUYHOCTBIO CBSI3aH IIEJIbIE PSI PACIIPOCTPAHEHHBIX
MUGOB U HEBEPHBIX MTPE/ICTABIEHUI.

QO Muozonomounocmu 6cezda nosviuaem ovicmpodeiicmaue.
JlelicTBUTEIbHO, MHOTOIIOTOYHOCTh MHOT/IA TIOBBIIIAET ObICTPOAEHCTBIE, HO TOJIBKO
[IPU OTHOCHUTEJIBHO OOJIBIIOM BPEMEHU OXKMIAHUST, KOTOPOE MOTJIO ObI 3P (hEKTUBHO
HCIIOTb30BATHCS IPYTUMU MTOTOKAMU WJTH TIPOTIECCOPaMHU.

O Hanucanue minozonomounozo xo0a ne usmensiem apxumexmypy npozpammol.
Ha camom jsiesie apxuTekTypa MHOTOTIOTOYHOTO aJITOPUTMA MOSKET 3aMETHO OTJIMYATh-
Cs1 OT aPXUTEKTYPBI OJTHOTIOTOYHO cucTeMbl. OTAE/IEHNE «4TO» OT «KOT/Ia» OOBIYHO
OKa3bIBAET OTPOMHOE BJIUSHUE HA CTPYKTYPY CUCTEMBI.

Q Ipu pabome ¢ xonmeiinepom (nanpumep, éed-xonmetinepom uiu E[B-xonmeiinepom)
Pasbupamvcs 6 nPodIEMAX MHOZONOMOUHO20 NPOZPAMMUPOBAHUS He 00A3AMENLHO.

209
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B zeiicTBUTEIBHOCTH JKeJlaTe/IbHO 3HATh, Kak paboTaeT KOHTEHEp U KaK 3alUTUThCS
oT pobJIeM OZHOBPEMEHHOIO OOHOBJIEHUSI ¥ B3aMMHBIX OJIOKUPOBOK, OIIMCAHHBIX
[O3/IHEeE B 9TOI IJIaBe.

Heckombko 60sree 00BeKTHBHBIX YTBEPIKAECHIH, OTHOCSIIIXCS K HATTMCAHUTO MHOTO-
IIOTOYHOTO KOJa:

O MHOTOMOTOYHOCTH COMPSIPKEHA C OTIPE/IeIEHHBIMU IOTIOJTHUTETbHBIMU 3aTpaTa-
MU — B OTHOLIEHUH KaK ITPOU3BOIUTENBHOCTH, TAK U HAITMCAHUST JIOTIOJTHUTEILHOTO
KoJIa.

O TlpaBusibHasg peasusaliusg MHOTOMOTOYHOCTH CJIOKHA JIasKe JIJISI TPOCTBIX 3a/1ad.

O OurbKI B MHOTOTIOTOYHOM KOJIe 0OBITHO He BOCTIPOU3BOISITCS, IOATOMY OHU YaCTO
UTHOPUPYIOTCS KaK CIIydaiiHble OTKJIOHeHMs! (2 He KaK CHCTeMaTnIecKue AeheKThl,
KOTOPBIMU OHU HA CAMOM JIeJI€e SIBJISIIOTCS ).

O MHOTOIMOTOYHOCTD YacTo TpebyeT (hyHAaMEHTATbHBIX U3MEHEHUIT B CTPATErUn
IIPOEKTUPOBAHUS.

TpyaHocTH

YTo 3Ke sies1aeT MHOTOIIOTOYHOE TIPOrPAMMIPOBAHUE TAKUM CJIOXKHBIM? PaccMoTpiM
TPUBHUATBHBIN KJTacc:

public class X {
private int lastIdUsed:;
public int getNextId() {
return ++lastIdUsed;
1

}

[lonyctim, MBI co3/1aeM ak3eMILIsIp X, mpucBanBaeM noJifo 1astIdUsed 3Hauenme 42,
a 3aTeM UCIIOJIb3YeM CO3JaHHbII 9K3EMILISP B ABYX IIPOrPAMMHBIX IIOTOKaX. B 06onx
IMOTOKaX BbI3bIBaeTCA MeTO/ getNextId(); BOBMOKHBI TPU UCXO/1A:

O IlepBwrit mOTOK TOJYyYaeT 3HaYeHne 43, BTOPON MmoJiyvyaeT 3HaueHue 44, B 1moJie
TastIdUsed coxpansiercs 44.

O IlepBblif TOTOK TIOJyYaeT 3HAUeHNE 44, BTOPOI MOJydaeT 3HaUeHne 43, B MoJie
TastIdUsed coxpansiercs 44.

Q IlepBblil OTOK MOJIyYaeT 3HaueHUe 43, BTOPOH MosrydaeT 3HaueHue 43, mosie 1as-
tIdUsed comepxut 43.

VAUBUTENBHBIN TPETHIT pe3yIbTaT? BCTPEYaeTCs TOT/a, KOTIa JBa T0TOKa «mepebuBa-
10T JIPYT JIpyra. TO IMPOUCXOIUT M3-3a TOTO, UTO BBITIOJTHEHNUE OJTHOM CTPOKHU KOJZIa
Java B 1Byx moTokax MoKeT TONTH 110 PAa3HBIM ITyTsIM, U HEKOTOPBIE U3 ATHUX ITyTeil
MOPOK/IAIOT HeBepHbIe pe3y ibraTbl. CKOJIBKO CYNIECTBYET pasHbIX myTeit? YTobb oT-
BETHTH HA 9TOT BOIIPOC, HEOOXOINMO TIOHUMATh, Kak JIT-koMmuisitop obpabarbiBaet

! Daszpl JIyHbl, KOCMITYECKTE JIYYH U T. [T
2 Cwm. pasgen «<Komaem riy6skes> Ha c. 364.
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CTreHEePUPOBAHHBIN GaiiT-KOJI, M pa3OMPAThCsI B TOM, KAKHE OMEPAIIUT PACCMATPUBAIOT-
CsT MOJIEJIBIO TIAMSITH Java Kak aTOMapHbIe.

B iByX c10Bax CKasKy, 4TO B CreHEPUPOBAHHOM Ol T-KOJIe TPUBEIEHHOTO (hparMeHTa
cymectByet 12 870 pasubix myTeil BoirorHeHus! Metoza getNextId B 1ByX mporpaMm-
HbIX noTokax. Ecian namennts Tuin lastldUsed ¢ int Ha long, TO KOJIMYECTBO BO3MOK-
HBIX IyTel Bospactet 10 2 704 156. KoreuHo, Ha OOJIBIIMHCTBE My Teil BHITTOJHEHUST
BBIYKCJISIOTCS TIPABUJIbHbIE Pe3yJ/IbTaThl. [IpobseMa B TOM, 4TO Ha HeKOMOPbiX Ty TIX
pe3yJibraThl OyIyT HEMPABUIbHBIMHU.

3awmTta oT oLuM60K MHOIrONOTOYHOCTH

I[anee IepedyurcaeHbl HEKOTOPbIE IIPUHIUIIBI U ITIPUEMbI, KOTOPbI€ IIOMOTAaIOT 3alllUTUTDh
Ballry CUCTEMY OT HpO6]I€M MHOTOIIOTOYHOCTH.

MpuHUMN €ANHOW OTBETCTBEHHOCTH

[Ipuanmmn exnnoi otBeTcTBeHHOCTH (SRP) [PPP] rotacur, uto meTos/kmace/KomIio-
HEHT JIOJIZKEH UMETD TOJIBKO OJIHY MTPUYNHY [Tl U3MeHEeHUA. MHOTOTIOTOYHbBIE apX1-
TEKTYPBI IOCTATOUHO CJIOKHBI, YTOOBI HX MOKHO OBLIO PACCMATPUBATh KAK IPUUUHY
U3MEHEHUsI caMu 110 ceOe, a CIIe0BATENbHO, OHU J0JIKHBI OTEJSITHCSI OT OCHOBHOTO
xoma. K coxkanenuio, mompoOHOCTIH MHOTOTIOTOUHOM PeATH3aIiii HePEIKO BCTPanBa-
10Tcst B APYToi Koji. OfiHAKO pa3pabGoOTUNK MOJKEH YUUTBIBATE Psifl (haKTOPOB:

O Koz peanusanuy MHOTOIIOTOUHOCTU UMEET COOCTBEHHBIN LUK Pa3paboTKH, MO-
JAuduKaum 1 HaCTPOMKH.

O Ilpu HanMcaHWK KO/ pear3aliii MHOIOIOTOYHOCTH BOSHUKAIOT crieniu(udecKkme
CJIOKHOCTH, IPUHIIMITMAIBHO OTJIUYAIOIIAECS OT CJI0KHOCTEN OZHOIMOTOYHOIO KO/
(M 4acTo IPeBOCXOIAIINE KX ).

O KoamyecTBo NOTEHIMANbHBIX CO0EB B HEBEPHO HAIIMCAHHOM MHOIOIIOTOYHOM KOJIe
JIOCTaTOYHO BEJIMKO U 6e3 J0IOJIHUTEILHOrO GpeMeHt B BUJIe OKPYKAIOIIEro Koja
[IPUIOKEHUS.

Pexomenmauus: omoensiime K00, OMHOCAUUUCS K PEanu3auui MHOZONOMOUHOCIL, O

0CManvozo Kooa.

Cnepcreue: orpaHnumnBaiiTe obnacrtb
BMAMMOCTMU AaHHbIX

Kaxk 61710 1oKasaHo panee, [Ba IIPOrPaMMHBIX II0TOKA, H3MEHSIONIIX OZHO 10J1e 0011e-
ro 06beKTa, MOI'yT MEILATh APYT APYTY, YTO IIPUBOAUT K HEIPEABUACHHOMY [TOBEIECHHIO.
O/1HO 13 BO3MOKHBIX PEIIeHN — 3alUTa KPUTUIECKON CEKITUU KO/Ia, B KOTOPOIA TIPO-

1 Cwm. paszen «Ilytu BoinosiHenust» Ha c. 262.
2 Cwm. pasnen «IIpumep apXuTeKTyphl «KJIUEHT/cepBep»» Ha . 357.
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ucxXoaAT oOpaiieHus K o01emMy oObeKTy, KJII04eBbIM c10BoM synchronized. Kosmuectso
KPUTHIECKUX CEKITHH B KOJIE IOJKHO OBITH CBE/IeHO K MUHUMYMY. UeM GotbIlie B TIpo-
rpaMMe MECT, B KOTOPBIX OOHOBJISIFOTCSI OOIIIHE JAHHBIE, TEM ¢ GOJIBIIEI BEPOSITHOCTBIO:

Q BH 3a6y1:[eTe 3alMUTUTD O/THO UJN HECKOJIBKO M3 3TUX MECT, UTO MPUBEJET K Ha-
pyuieHnunro pa6OTbI BCEro Ko/ia, U3MEHAIOIIETO O6IlII/I€‘ JIaHHbIE.

O MOMBITKU YCJAEANUTD 32 TEM, YTOOBI Bee OBLIO HAZIEKHO 3AIUIIEHO, TIPUBEAYT K 1y0-
supoBanuio ycunuit (Hapymenue npuniuna DRY [PRAG]).

Bam OyzeT Tpy/iHee onpeIeuTh HCTOUHIK MHOTOITOTOYHBIX ¢O0EB, KOTOPbII 1 TaK
JIOCTATOYHO CJIOKHO HANTH.

PexomeHaanust: cepvesio OmHOCUMech K UHKANCYISUUU OaHHBIX; JICCCTNKO 0ZPaAHUYbINE
oCmyn Ko 6cem 0OUUM OaMHHDIM.

CnepcrBue: UCNOJb3yiTe KOMUU AaHHbIX

Kax us3bexarh HexKeIaTETbHBIX MOCTECTBIIT OJIHOBPEMEHHOTO OCTYTA K TAHHBIM?
Hamnpumep, npocto He Mcoab30BaTh ero. CyliecTBYIOT padHble CTPATErMH: HAIIPH-
Mep, B OJHUX CUTYAIUAX MOKHO CKOITMPOBATh OOMINN 0GBEKT U OTPAHUYKTh JOCTYII
K KOMUK (JIOCTYII TOJIBKO /st uTeHus ). B Apyrux curyaiusax o6beKThl KOMUPYIOTC,
pe3yJIbraThl pabOThI HECKOJBKUX TIPOTPAMMHBIX OTOKOB HAKAMJIMBAIOTCS B KOIHIX,
a 3aTeM OOBEIUHSIOTCS B OTHOM TTOTOKE.

Eciu cymectByer mpocroii criocob nzbekarb 0JJHOBPEMEHHOTO 0CTYIIA K 00beKTaM,
TO BEPOSTHOCTH BO3HUKHOBEHMST POOTEM B TIOJIYYEHHOM KOJI€ 3HAYNTENHHO CHIKAET-
cs1. Bac GecriokosiT 3arpaThl Ha co3anue JuimHuX 00bekToB? [ToskcnepumenTupyiite
U BBISICHUTE, IEFICTBUTENBHO I OHA TaK BBHICOKA. Kak MpaBuIIo, eCii KOTHpOBaHIe
06BEKTOB MO3BOJISAET N36EKATh CHHXPOHU3AINN B KOJIE, SKOHOMUST HA 3aIUTHBIX
GJIOKMPOBKAX OBICTPO OKYIUT JOIOJHUTENbHbIE 3aTPaThl Ha CO3aHue 0ObEeKTOB
1 yObopKy Mycopa.

Cnencreue: NOTOKU AO0JDKHbI 6bITb KAaK MOXXHO
6on1ee He3aBUCUMDI

[MocrapaiiTech mucaTh MHOTOTIOTOYHBIH KOJT TaK, 4TOOBI KAJKBIH TOTOK CYMIECTBOBAJ
B COOCTBEHHOM 3aMKHYTOM ITPOCTPAHCTBE U HE UCTIOJIb30BAJI JI]AHHBIE COBMECTHO C JIPY-
rumu mporieccami. Kakapiit moTok o6pabaThiBaeT OANH KIUEHTCKUI 3aIpOC, BCE €T0
HaHubie OEPYTCST U3 OTAETBHOTO UCTOUHUKA U XPAHSITCSI B JIOKAJIBHDBIX TIEPEMEHHBIX.
B aToMm cirydae Kax/plil TOTOK paboTaeT Tak, CJIOBHO JIPYTUX MOTOKOB HE CYIIECTBYET,
a CJIe/IOBATEBHO, HET ¥ TPeHGOBAHUHT K CHHXPOHU3AI[HH.

Hamnpuwmep, knaccsl, mpousBoanbie oT HttpServiet, moaydaioT BCio nungopMaiuio
B ITapaMeTpax, nepeaaBaeMbIx MeToaM doGet 1 doPost. B peaymbraTe KaskabIi cepBieT
NENCTBYET TaK, CIOBHO B €TI0 PACTIOPSI’KEHUH HAXOUTCS OTIEbHBIN KoMITbIoTep. Ecim
KOJI CEPBJIETa OTPAHNIMBAETCS OTHUMHU JIOKATHHBIMI TIEPEMEHHBIMU, OH HU TIPU KAKUX
YCJIOBUSIX HE BBI30BET TPobIeM cuuxporu3aiin. KoHeuno, 60IbITHHCTBO TTPHUIOKE-
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HUI, NCHOJIB3YIOMINX CEPBIETHI, PAHO WJIN TTO3/THO CTAIKUBAIOTCS C UCTIOIb30BAHNEM
06IIX PecypcoB — HATPUMED, TTOAKTIOUEHIIT K 6a3aM TaHHbIX.

Pexomenanus: riocrapaiitech pa3buTh JaHHbIE He HE3aBUCHUMbIE TOJAMHOKECTBA, C KO-
TOPBIMHU MOTYT Pab0OTaTh HE3ABUCHMBIE TIOTOKU (BO3MOKHO, HA PA3HBIX TIPOTIECCOPaX).

3HaiTe CBOIO 6MbnnoTeky

B Java 5 BO3MOKHOCTH MHOTOTIOTOYHOI pazpaboTKu ObLIN 3HAYUTENHHO PACIITHPEHDI
110 CPABHEHUIO C MPEABIAYIMMU BepcusiMu. [Ipn HammcaHnn MHOTOITOTOYHOTO KOJa
B Java 5 ciiejtyer pyKOBOJICTBOBATHCST CJEYIONMMU [TPABUIIAMIL:

O MHcnoab3yiiTe II0TOKOBO-6€3011acHbIe KOJLIEKIUH.

O Hcnosbayiite mexanusMm Executor Framework jiist BeITIOJIHEHUST HECBSBAaHHBIX
3a/1a4.

O 1o BO3MOKHOCTH UCIIOJIb3YITe HEOIOKUPYIOIINE PEIIEHNL.

O Hekoropbie GUGIMOTEYHBIE KJIACCHI HE SIBJISTIOTCST TOTOKOBO-0E30MACHBIMIL,

MoTokoBO-6€30MNacHbIe KONIeKLUuU

Korma si3pik Java 6b11 emnte mostof, Jlar Jlu Hamucas OCHOBOMOJMATAIONLYIO KHUTY
«Concurrent Programming in Java» [Lea99]. B xoze paboThl Has KHUTON OH paspa-
6OTaJl HECKOJIBKO MOTOKOBO-0€30TMaCHBIX KOJIJIEKIINI, KOTOPbIE MO3/[Hee ObLIU BKIIO-
uyenbl B JDK B nmakere java.util.concurrent. Kojureknuu aToro nakera 6e30macHbl
B YCJIOBUSIX MHOTOIIOTOYHOTO BBITIOJIHEHUS, K TOMY K€ OHU JI0OCTATOYHO 3(hHeKTUBHO
pabotator. Bosee Toro, peanmsarius ConcurrentHashMap moutu Beera paboTaet ydiiie
HashMap. K Tomy ke oHa nojiep:kBaeT BO3MOKHOCTD BBIIIOJTHEHUS ITapasiiebHbIX
ofieparii YTeHUs U 3aMUCH W COJICPKUT METO/IBI JIJISE BBITIOJTHEHUS CTAHAPTHBIX CO-
CTaBHBIX OTIEPAITHI, KOTOPBIE B OOIEM CJIyYae He sIBISIOTCS TIOTOKOBO-6e30TTaCHBIMIL.
Ecsm Baia mporpamma Oyiet paboTath B cpejie Java 5, ucrosin3yiite ConcurrentHashMap
B paspaboTKe.

Taxxke B Java 5 6b1in 106aBIEHBI APYTHE KAACCHI TSI TIOAAEPKKH PACIIIUPEHHON
MHOTOIOTOYHOCTH. HecKombKo TpUMepoB.

ReentrantlLock BnokupoBka, KOTOpasi MOXeT yCTaHaB/IMBaTbCA M OCBOOOXAATHCS B Pa3HbIX
MeToaax
Semaphore Peanusauumsa knaccnyeckoro cemadopa (610KMpoBKa CO CHETUMKOM)

CountDownLatch BnoknpoBKa, KOTopasi OKMAAET 3aA4aHHOMO KOJIMYECTBa COBbLITUI 40 0CBOGOX-
[leHMs1 BCEX OXMAAIOLMX NOTOKOB. MM03BONsSET opraHu3oBaTb bonee unu MeHee
OJHOBPEMEHHbIV 3arycK HECKOJIbKUX MOTOKOB

Pexomenpanus: usyuaiime docmynivie kaaccol. Eciu vt pabomaeme na_Java, yoeiume
ocoboe sHumanue nakemam java.util.concurrent, java.util.concurrent.atomic u java.
util.concurrent.locks.
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3HauTe MoAenm BbiNoJIHEHUNA

B MHOTOTIOTOYHBIX MPUIOKEHUSAX BO3MOKHO HECKOIBKO MOJIEJICH JIOTHYECKOTO Pas-
Guenwst moBeleHust IporpaMmbl. Ho 4ToObI TIOHSITH 1X, HEOOXOIUMO CHAaYaJIa TI03HA-
KOMUTBCSI ¢ HEKOTOPBIME Oa30BBIMU OTIPE/IETEHUSMI.

CBsi3aHHblE pecypchbl Pecypcobl ¢ GMKCMPOBaHHBIM pa3MepoM MM KOMMYECTBOM, CyLIEeCTBYOLIME
B MHOIOMOTOYHON Cpefe, HanpuMep NOoAKMoYeHUs K 6ase AaHHbIX unn By-
depbl UTeHUs/3anucu

B3anMHoe nckntoueHme | B nto6oit MOMEHT BpeEMEHM C 06LWMMM AaHHBIMU WX C OBLLMM PECYPCOM MOXET
paboTaTb TONbKO OAMH MOTOK

3aBucaHue PaboTa 0AHOro MM HECKOMbKMX MOTOKOB MPUOCTaHABIMBAETCS Ha CIIULLKOM
nonroe BpeMsi (MM HaBcerga). Hanpumep, ecnv BbICOKOMPUOPUTETHBIM M0-
TOKaM Bcerzia NpefjocTaBnseTcs BOSMOXHOCTb OTpaboTaTb NEPBbIMU, TO HU3-
KOMPUOPUTETHbIE MOTOKM 3aBUCHYT (MpW YCIIOBUM, YTO B CUCTEME MOCTOSIHHO
NOSIBNSIOTCS HOBbIE BbICOKOMPUOPUTETHbIE MOTOKM)

B3anmHas 6nokupoBska | JBa 1 6onee notoka 6€CKOHEYHO OXMAAIOT 3aBepLUeHNst Apyr Apyra. Kaxabiv
(deadlock) MOTOK 3axBaTWN Pecypc, HEOHXOAMMBIV AN NPOAOIKEHUsT paboTbl Apyroro
MOTOKA, M HX OAMH MOTOK HE MOXET 3aBepLuUnTbCs 6e3 NosyyeHns 3axBadeH-
HOro ApyruM NOTOKOM pecypca

ObpaTtumas MOTOKM He MOryT «pa3oMTUCL» — KaXKAbIl U3 MOTOKOB MNbITAETCS BbIMNOMHATH
6nokmpoBka! (livelock) | cBoto paboTy, HO 06Hapy)XMBaET, YTO APYroi MOTOK CTOMT Y HEro Ha nyTu. Mo-
TOKW MOCTOSIHHO MbITAKOTCS NMPOLO/KUTL BbIMOSIHEHWE, HO MM 3TO He yaaeTcs
B TEYEHWE C/INLLKOM [OMroro BpeMeHu (Mm BoobLue He yaaeTcs)

BoopyKUBIIICH 9TIME OTIPEAETEHISIMU, MOJKHO TIEPEXOINTH K 0OCYKIEHIIO PA3IIny-
HBIX MOJIeJICH BBITTIOJTHEHN, BCTPEYATONTUXCSA B MHOTOIIOTOYHOM ITPOTPAMMUPOBAHUH.

Mopenb «npoussoauTenun-noTpeburenn»!

OjiH U HECKOJIBKO TIOTOKOB-TIPOU3BOAUTENEH CO3MAI0T 3a0anus 1 TOMETIAIOT UX
B Oydep nau ouepenb. OAUH WINM HECKOTBKO MOTOKOB-TIOTPeOUTEIEH U3BIEKAIOT
3a/laHNs U3 OYepein U BBIMOJHSIIOT ux. Ouepesb MeXIy TPOU3BOAUTEISIMHU U T10-
TPeOUTEIISIMU SIBJISIETCST CBSI3aHHBIM PECYPCOM. DTO O3HAYAET, YTO TPOU3BOAUTEIH
TIePEJT 3ATTICHIO TOIKHBI TOKUIATHCS TIOSTBJIEHHST CBOOOIHOTO MECTA B OUEPEIH, & TIO-
TPeGUTENN IOJIKHBI TOKUAATHCS TTOSBICHUS 3aIaHUI B 04epenn st 06paboTKIL.
Koopaunanus mpousBoguTesieil u norpebuTesieil OCHOBaHA Ha Tiepejlade CUTHAJIOB,
[TponsBoauTe h 3aMMCHIBACT 33aHIE U CUTHATTU3UPYET O TOM, UTO OUepe/ib He MycTa.
IMorpebuTesb YUTAET 3aJAHUE W CUTHAIUZUPYET O TOM, YTO OYepe/[b HE 3aI0THEHA.
O06e cTOPOHBI JIOJIKHBI OBITH TOTOBBI 0OKU/IATH OTIOBEIIECHUS 0 BO3MOKHOCTH MPO-
MOJIKEHUsT pabOTHL.

! Takske BCTPEYAETCsl TEPMUH «aKTUBHAsI OJI0OKUPOBKay». — [Ipumeu. nepes.

2 http://en.wikipedia.org/wiki/Producer-consumer
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Mopagenb «untaTtenu-nucaTenn»!

Ecsiu B cucreme uMeercst 00N pecypce, KOTOPbIii B OCHOBHOM CJIY/KUT UCTOYHU-
KOM MH(MOPMAIIUHU JIJIS TIOTOKOB-<UUTaTeJel», HO BPeMsi OT BPeMeHH 0OHOBJISAETCS
MMOTOKAMU-<ITHCATEISIMU», Ha TEPBBIl TJIaH BBIXOAUT MPoOJIeMa ONePaTUBHOCTH
o6HoBsienus1. Ecin o6HoBIeHUE GY/IET TIPOUCXOANTD HEJIOCTATOUHO YaCTO, ITO MOKET
MPUBECTH K 3aBUCAHUIO M HAKOIJIEHUIO YCTapeBIIMX AaHHbIX. C APYroil CTOPOHBI,
CJIUTIIKOM YacThie OOHOBJIEHUSI BIUAIOT Ha TTPOU3BOAUTEIHHOCTh. KoopanHarus
paboThl ynTaTesel Tak, YTOObl OHU HE MBITATUCH YUTATH JaHHbIE, OOHOBJISAEMbIE TH-
caTessIMHI, 1 Ha000POT, — BechbMa HempocTas 3a1ada. [lucaresnn 06bI9HO GIOKIPYIOT
paboTy MHOTUX YMTATEJIEH B TEUEHHE JIOJITOTO MEPUOJIa BPEMEHH, & 9TO OTPAKAETCST
Ha ITPOU3BOINTEIHHOCTH.

ITpoeKTHPOBIIHK JOJKEH HAWTH OalaHC MEKLY TIOTPEGHOCTAMI YiTaTesIeil 1 mucare-
Jieit, yT0OBI 06ECIEeYNTh IPABUIBHBIN PEsKIM PabOThI, HOPMAIbHYIO IPOU3BOLANUTEIb-
HOCTb CHCTeMbI U n30eKaTh 3aBUcanus. B 01HOI 13 IPOCTHIX CTpaTEruii ImucaTesm
JOKUIAIOTCS, [IOKA B CUCTeMe He OyAeT HU OJHOIO YUTATeIs, 1 TOJBKO IIOCJIE DTOT0
BBITIOJHSIOT 06HOBJIeHHEe. OIHAKO MIPU MOCTOSTHHOM TIOTOKE YMTATeNIel TaKast cTpaTe-
I'Ust IPUBEIET K 3aBUCAHMIO Tticatesieil. C Apyroi CTOPOHBI, TPy OOJIBIIOM KOJIUYECTBE
BBICOKOIIPUOPUTETHBIX IHcaTeIeN OCTpaLaeT IPOM3BOAUTEIbHOCTD. ITonck Gasanca
U IpeoTBPalieHre OINO0K MHOIOIIOTOYHOTO OOHOBJIEHNS] — OCHOBHBIE ITPOOJIEMBbI
ATOU MOJIEJI BBITTOJTHEHUSI.

Mopaenb «o06eparowimx punococos>?

[TpemcraBbre HECKOIBKUX (h1s10cO(OB, CHAAIIIMX 3a KPYTibiM cTosioMm. ClreBa y Kak-
noro (pusocoda JTEKUT BUIKA, a B IEHTPE CTOJA CTOUT OOJIbINAS TapesKa CIIareTTH.
Durocodb! TPOBOAST BPpeMsl B Pa3MbIIILJIEHUSIX, TIOKa He mporoJiogaoTcs. [Tporoso-
MaBIIKCh, hutocod Geper BUIKH, JesKaliie Mo ode CTOPOHBI, U TIPUCTYIaeT K ee. /s
eIl HeOOXOMMBI JIBe BUJIKU. ECJIM cocel cripaBa WU CJIEBA YIKe MCIOIb3YET OIHY
U3 HEOOXOAMMBIX BUJIOK, (Gr1ocody IPUXOAUTCS KAATh, IIOKA COCE]] 3aKOHYUT €CTh
U MOJIOKUT BUJIKK Ha cToJi. Koryia ¢ustocod moect, OH KJiajleT CBOU BUJIKU HA CTOJI
U CHOBA TIOTPY’KAETCSI B PA3MBITILICHUSI.

3amenus GpunrocodOoB IPOrpaMMHBIMU IOTOKAMIM, & BUJIKU — PEeCyPCaMu, Mbl II0JIyda-
eM 3a71auy, TUTIMYHYIO /1711 MHOTHX KOPIOPATUBHBIX CUCTEM, B KOTOPBIX MTPUIOKEHUS
KOHKYPUPYIOT 32 PECYPChI M3 OrpaHUYeHHOro Habopa. Eciii HeOpeKHO OTHECTHChH
K IIPOEKTUPOBAHUIO TAKOW CUCTEMBI, TO KOHKYPEHIIUS MEKIY MOTOKAME MOYKET IIPH-
BECTH K BOBHUKHOBEHUIO B3AUMHbBIX OJIOKUPOBOK, 00pAaTUMbIX OJIOKMPOBOK, T1aICHUIO
[IPOUBBOANUTENLHOCTH U d(DHEKTUBHOCTH PabOTHI.

BosbmnHeTBO 11po6IeM MHOTOIIOTOUHOCTH, BCTPEYAIOIIMXCI Ha IIPAKTHKE, OOBIYHO
[PEACTABJISIOT COOOM Te WM MHbIe PA3HOBUAHOCTH 9TUX TPeX Mojeseil. Vsyuaiite

! http://en.wikipedia.org/wiki/Readers-writers_problem
2 http://en.wikipedia.org/wiki/Dining_philosophers_problem
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AJTOPUTMDbI, CAaMOCTOATEJIbHO co3/laBaiiTe UX peanmnsanuu, 4TOObBI CTOJIKHYBIIINCH
C 9TMMN HpO6JIeMaMI/I, BbI OBLJIN TOTOBBI K X PEHICHUTO.

Pexomenmamus: usyuaiime 6a306oie aizopummpl, Pasoupaiimecs 6 peueHusx.

OcreperantTecb 3aBUCUMOCTEMN
MeXXAY CUHXPOHU3UPOBaHHbIMU METOAAMM

3aBUCUMOCTH MeX/ly CUHXPOHU3UPOBAHHBIMU METOJaMU IIPUBO/AT K IOSIBJIEHUIO
KOBapHBIX OMMMOOK B MHOTOTIOTOYHOM KOJie. B sI3biKe Java CyIiecTByeT KJIUeBoe
cJIOBO synchronized 7ist 3aIUTHI OTAETBHBIX MeTOROB. Ho ecu obmuit Krace co-
nepsuT 6oJiee OJHOTO CHHXPOHU3UPOBAHHOIO METOA, BOSMOJKHO, Ballla CHCTEMA
CIIPOEKTHPOBAHA HEBEPHO'.

PeKOMeH[.[aI.lI/IH: usbezaiime ucnoIb306aNHUS HECKOILKUX Mem0006 001020 COBMECTIHO
UCnoib3yemozo obvexma.

Brpouem, nHorzia 6e3 KCI0JIb30BaHUs Pa3HbIX METO0B OJHOr0 0011ero oGbekra 000ii-
THCH Bee ke He yaaercs. [lyist obectieuernst IpaBUIbHOCTH paboThl KoJa B MOJOOHBIX
CUTYalUAX CYHIECTBYIOT TPU CTAHAAPTHBIX PEIICHII:

O Buokuposra na cmopone xjiuenma — KJIUEHT yCcTaHaBAUBAET OJOKUPOBKY st
cepBsepa Iepej BbI30BOM MEPBOIO METOA W CJAEANT 3a TeM, YTOObI GIOKUPOBKA
pacrpocTpaHsiach Ha KOJl, BbI3bIBAIOIIUI TTOCTEeTHUI METO/I.

Q bBaokuposka na cmopone cepeepa — Ha CTOPOHE cepBepa CO3/ACTCS METOJT, KOTOPBIi
GIIOKMPYET cepBep, BHI3BIBAET BCE METO/IBI, TIOCIIE YETO CHUMAET OJIOKUPOBKY. ITOT
HOBBIII METO/I BbI3bIBACTCS KJIMEHTOM.

O Adanmupyrowuil cepsep — B CUCTEME CO3/IAETCST TIOCPEIAHUK, KOTOPBIN Pean3yer

6s10kUPOBKY. CHUTyalKs MOXKET pacCMaTpuBaThCs Kak IpuMep GJOKUPOBKU Ha
CTOpPOHE CePBEPA, B KOTOPOI NCXOAHBIN CepBEp HE MOKET ObITh M3MEHEH.

CMHXpOHMBMpOBaHHbIe ceKumnmn
AO0JKHbI UME€Tb MUHUMAJIbHbIN pa3Mep

Kiouesoe cioBo synchronized ycranasausaet 610KUpoBKY. Bee cexim koga, 3a-
HUIIEHHbIE OJHON GJOKUPOBKOM, B JIIOOOH MOMEHT BPEMEHU IrapaHTUPOBAHHO BbI-
TIOJTHSATOTCSI TOJIBKO B OJTHOM TIPOTPAMMHOM MOTOKE. BIOKUPOBKH 06XOISTCS T0POTO,
TaK KaK OHU CO3/IAI0T 3a/I€P5KKU U YBEJNIMBAIOT 3aTPaThl pecypcoB. CienoBaTesbHo,
KOJI He JIOJUKEH TIeperpy»KaThCs JUITHUMK KOHCTPYKIUsMu synchronized. C npyroit

! Cwm. pazzmesr «3aBUCHMOCTH MEK/LY METOJIaMI MOTYT HapyITUTh paboTy MHOTOITOTOYHOTO KOZIa»,
c. 370.
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CTOPOHBI, BCE€ KPUTUYECKHE CeKI_[I/H/I1 JIOJIKHbBI OBITh SalllUIIE€HbI. CJIeZ[OBaTeJIbHO, KO/
AOJIKEH COAEPIKATh KaK MOKHO MECHbIIE KPUTUYECKUX CeKHHﬁ.

JLJ1st TOCTUIKEHMSE 9T e/ HEKOTOPbIe HAMBHBIE ITPOTPAMMUCTBI IE/Ial0T CBOM KPH-
TUYECKUE CeKIMU oYeHb Oosbmmmu. OIHAKO CUMHXPOHU3AIMS 32 IIPeLeIaMi MUHK-
MaJIbHBIX KPUTHYECKUX CEKIMIT YBETNYNBAET KOHKYPEHIIMIO MEKIY TOTOKAMU U CHI-
SKAeT TPOU3BOAUTENHBHOCTD?,

Pexomenpanus: CUHXPOHUIUPOBANHbLE CEKUUU 6 BAUUUX NPOZDAMMAX Q0LIHCHBL UMETD
MUHUMATIDHbLE PA3MEPDL.

O TPpyAHOCTU KOPPEKTHOIO 3aBepLueHus

Harmmicanue cucteMbl, KoTopast 0/KHA paboTaTh OECKOHEUHO, 3aMETHO OTJIMYACTCST
OT HAIIMCAHMsI CUCTEMBI, KOTOpas paboTaeT B TeueHre HEKOTOPOro BpeMeHH, a 3aTeM
KOPPEKTHO 3aBEPIIAETCSI.

PeanuzoBath KOPPEKTHOE 3aBepIIeHmne HOpOfI OBIBAET BeChbMa HEIIPOCTO. Opnna n3
THUITUYHbIX HpO6JIeM — B3aMMHasAd 6]IOKI/IpOBK.':l.3 IIPpOTpaMMHDBIX TTOTOKOB, OECKOHEYHO
JOJITO OKU/IAIONNX CUTHAJAa Ha TMTPOJOJIZKEHNE pa6OTbI.

[IpescraBbre CUCTEMY C POJUTENBCKUM MOTOKOM, KOTOPBIH MOPOKIAET HECKOJIBKO
JIOYEPHUX MOTOKOB, a 3aTeM JOKUAAETCS UX 3aBeplleHis, 4ToObl 0CBOOOIUTH CBOU
pecypChl ¥ 3aBePIIUATHCS. YTO TPOUBOIH/IET, €CIU OJWH U3 J0YEPHUX IIOTOKOB MTOTIAJIET
BO B3aUMHY0 O6JOKUPOBKY? Ponurenb OyneT 0KugaTh BEUHO, U CUCTEMA He CMOKET
KOPPEKTHO 3aBEPIIUTHC.

W Bo3bMeM aHAJIOTHYHYIO CUCTEMY, TIOJYIUBIITYIO CUTHAJ O 3aBepIieHnn. Poantesrsb
[PHKa3bIBAET BCEM CBOMM IIOTOMKAM IIPepBaTh CBOM OIlepalliK U 3aBepIuuTh pabory. Ho
YTO €CJIU JIBA [IOTOMKA COCTABJISIOT APy <«IIPOM3BOANUTE/Ib/TI0TpebuTeIb> ? JlomycTum,
[IPOUBBOIUTEb [OJIyYaeT CUIHAJ OT POAUTEIs, U IPephIBaeT cBoto padoty. [Torpedu-
TeJIb, B 9TOT MOMEHT O/KUAABIINIT COOOIIEHI OT IPOU3BOAUTE/Is, OIOKAPYETCS B COCTO-
STHUY, B KOTOPOM OH He MO’KeT TIOJIydnTh CUTHAJ 3aBepineHns. B pe3yibsrarte oH miepe-
XOJUT B GECKOHEUHOE OKM/IAHIE — A 3HAYNT, POAUTENID TOKE He CMOKET 3aBEPLINTHC.

HOZ[O6HbIe CHUTYyallu1 BOBCE HE ABJIAIOTCA HETUITNMYHBIMU. Ecan Bl niumiere MHOTO-
TTOTOYHBIH KOz, KOTOprL/,I JIOJIPKEH KOPPEKTHO 3aBepIiaTbCsd, HE JKamnenTe BPEMEHU Ha
obecreyenue HOPMaJIbHOTO 3aBEPHIECHU S pa6OTbI.

Pexomeunnanusi: Hauunaime 0ymams 0 KOPPEKMHOM 3A6EPUCHUN HA PAHHEL CMa-
Ouu paspabomxu. Ha amo moscem yiimu 6onvule spemenu, uem 6ol npednoiazaeme.
IIpoanarusupyiime cyuecmeyrouue arzopummbol, NOMOMY MO 3MA 3a0aua CLOHCHee,
YeM Kaxdcemcsl.

«Kpuruueckoii cexrueii» HasbiBaeTCst JIH0OO0 (hparMeHT KO, KOTOPbIiA 0JIKEH ObITh 3allUIIeH
OT O/IHOBPEMEHHOTO UCIOJIb30BAHUS HECKOJIBKUMU ITPOrPAMMHBIMU TIOTOKAMH.

2 CM. pasfient «YBejindenue Mponu3BOIUTENbHOCTHY, C. 375.

3 Cwm. paszen «Bsanmnast 6;10KkupoBKay, ¢. 377.

217



218 Fnasa 13. MHOronoTo4YHOCTb

TecTupoBaHMe MHOronoTo4YHOro koaga

TectupoBaHue He TapaHTUPYET MPaBUIBHOCTH paboThl Kojga. TeM He MeHee Kaue-
CTBEHHOE TeCTUPOBAHUE CBOAUT PUCK K MUHUMYMY. /{7151 OTHOTIOTOUHBIX PEIMIeHUH 3TU
yTBepsKIeH st 6e3yc0BHO BepHbl. HO Kak TOJIBKO B CUCTEME TIOSBIISIIOTCS [IBa 1 OoJiee
[IOTOKA, UCIIOJAb3YIOIIe 00U KO 1 PaboTaIOMMX ¢ OOIIUMY JaHHBIMU, CUTYAI[Us
3HAYNUTEJIBHO YCIOKHICTCA.

PexoMeHpamus: nuuume mecmol, HANPABIEHHbIE HA BbLAGILCHUE CYUECMBYIOULUX
npobaem. Yacmo svimonnsiime ux Ois PA3HIX 6APUAHTIOE NPOZPAMMIUBLX/ CUCTIEMHBIX
KoHpuzypauuil u ypoenei nazpysku. Ecau npu eoimonnenuu mecma npoucxooum owudxa,
obssamenvio navioume npuvuny. He uznopupyiime owubxy moivko nomomy, umo npu
caedyrouiem sanycke mecm Ovll 6bINOTHEH YCNEUHO.

Heckosbko 60Jiee KOHKPETHBIX PEKOMEH/IATIUIA:

o PaCCManI/IBaIL/,ITe HEIepnojiniecCkrue cbon Kak NIpU3HaKM BO3MOKHBIX HpO6JIeM
MHOTOIIOTOYHOCTH.

Haunute ¢ 0T/1a7IK OCHOBHOTO KOJI4, HE CBSI3BAHHOTO C MHOTOTIOTOYHOCTBIO.
Peasusyiite sIoTn4ecKyio U30J4IMI0 KOHMDUTYPAIUH MHOTOTIOTOYHOTO KOJIA.

Obecrieusre BOSMOKHOCTH HACTPOWKN MHOTOITOTOYHOTO KOJIA.

© 0 0O

[IporecTupyiiTe mTporpamMmy ¢ KOJIMIECTBOM ITOTOKOB, ITPEBBIIAIONTUM KOJNIECTBO
IIPOILECCOPOB.

@)

[TporecTupyiiTe IporpamMMmy Ha pasHbIX IIaTGOpPMax.

@)

[IpuMeHsiiTe MHCTPYMEHTOBKY KOJA /ISt TIOBBIIIEHHS BEPOATHOCTH COOEB.

PaccmaTpuBaiTe Henepuoauueckue céoun
KaK NpU3HaKN BO3MOXXHbIX Npo6nem
MHOIOMOTOUYHOCTH

B MHOTOMIOTOUHOM KOJIe ¢HOM MPOUCXOJAT Jake TaM, Te UX Bpojie Obl 1 ObITh He
MozkeT. MHOTHEe pa3paboTunku (B TOM YHCJE W aBTOP) He 00JAA0T WHTYUTHBHBIM
[Ipe/ICTaBJeHIeM O TOM, KaK MHOTOIIOTOYHBIN KO/ B3AMMOEHCTBYET C APYTUM KOZIOM.
OH_[I/I6KI/I B MHOT'OITOTOYHOM KO/I€ MOTYT IIPOABJIATHCA O/IUH PAa3 3a ThICAYY WJIN /IaKe
MIULTHOH 3aMyCKOB. BOCTIpon3BecTH Takie OMMUOKH B cUCTeMe OBIBAET OYE€HD TPYIHO,
[09TOMY Pa3pabOTUMKK YACTO CKIOHHBI OObICHATD UX «(asamu JIyHbI», CIydaiiHbIMK
c6ostMu 060OPYIOBAHUS WJTA IPYTUME HeCHCTeMaTHUeCKUME ipuanHamu. OTHaKO
UTHOPHPYST CYIIECTBOBAHUE TUX «Pa30BbIX» COOEB, BbI CTPOUTE CBON KO/ Ha MOTEH-
I[IAIbHO HEHA/IE)KHOM (DyHIaMEHTe.

PexoMeHanus: 1e uzHopupyiime cucmeMivle OuWuOKU, CUUMas ux CyuaiiHblMi, Pa3o-
8bIMU COOSAMU.
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HauyHuTe C oTNagKun OCHOBHOIO KoAaa,
He CBAA3aHHOIro0 C MHOronOTOYHOCTbIO

Ha mepBblii B3TJISIT COBET BBITJISIZIUT TPUBUAILHO, HO €Ille Pa3 MOYEePKHYTh €ro 3Ha-
YUMOCTD He JiniiHe. YOeAuTech B TOM, 4TO caM Ko/ paboTaeT BHE MHOTOIOTOYHOTO
KOHTeKcTa. B 0611eM ciryvae 570 osmadaer coznanne POJO-00HeKTOB, BLI3bIBAEMBIX
u3 1101okoB. POJO-06beKThI He 06/1a1a10T HOAAEP/KKON MHOIOIIOTOYHOCTH, a CJIEL0-
BaTEeJIbHO, MOTYT TECTHPOBATHCST BHE MHOTOIIOTOYHON cpeibl. deM G0JIblie CHCTEMHOTO
KOJIa MOJKHO pasMecTuTh B Takux POJO-06beKTax, TeM JIydlile.

PeKOMEHZ[aIII/Iﬂ: He IIbITaliTech OJHOBPEMEHHO OTJIaBJINBAaTh o1nOKY B OOBIYHOM

U MHOTOIIOTOYHOM Kojie. YOeIuTeCh B TOM, YTO Balll KOJ pabOTaeT 3a mpeaeiaMu
MHOTOMOTOYHO CPE/IbI BHITTOJTHEHMSI.

Peanusyite nepeksitoueHne KoOHpurypauumm
MHOIONOTOYHOro KoAa

Harmwmmmite BcrioMoTaTeIbHBIN KO/ MOIEPKKA MHOTOTIOTOYHOCTH, KOTOPBII MOXKET
paboTarh B pa3HbIX KOH(DUTYPAITHSX.

O OjuH OTOK; HECKOJIBKO MOTOKOB; KOJTMYECTBO IIOTOKOB U3MEHSIETCST TI0 XO/1Y BbI-
MTOJTHEHUS.

O MHOTOOTOYHBIN KO/ B3AUMOJIEHCTBYET C PEATTHHBIM KOJIOM WJIU TECTOBBIMU 3a-
MEHUTEJISIMU.

O Koyt BBITIOJIHSETCS ¢ TECTOBBIMU 3aMEHUTEISIMU, KOTOPbIE PAGOTAIOT OBICTPO; ME/I-
JIEHHO; C TIePEMEHHO CKOPOCTHIO.

O Hacrpoiite TecTbl TaKUM 06pa3oM, 4TOOBI OHI MOIJIU BBIIOJHATHCS 3aJaHHOEe
KOJIMIECTBO Pas.

PexoMeHmanust: peanusyiime c60ti MHOZONOMOUNLIL KOO Max, wmobvl OH M0O2 BbINO-
HAMBCS 8 PASTUUHBIY KOHDUYPAUUSX.

O6ecneubTe IOrMYECKYHo U30aa4nt0 KOHMhUrypaumm
MHOrornoToO4YHOro Kkoaa

[TpaBuIbHBIN HaTaHC TIPOTPAMMHBIX TTOTOKOB OOBIYHO OMPEIEISETCS METOZIOM TIPOD
u omubok. [Ipesxae Bcero HaliiuTe cpecTBa UBMEPEHUS TIPOU3BOAUTEIBHOCTH CH-
CTeMbI B PasHbIX KOH(MUTYpalusax. PeaausyiitTe cucteMy Tak, 4TOOBI KOJTHIECTBO
IIPOrPaMMHBIX [TOTOKOB MOTJIO JIETKO M3MeHsAThes. [Tomymaiite, Hesb3s i1 pa3pelnThb
€ro U3MeHEHHUe BO BpeMsi pabOThl CUCTEMBL. PaccMOTpUTE BO3MOKHOCTH aBTOMATH-
YeCKON HAaCTPOMKM B 3aBUCUMOCTH OT TEeKYIlel ITPOU3BOAUTEIHHOCTA U 3arPy3KN
CUCTEMBI.
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MpoTecTupyiite nporpaMMy C KOJINUECTBOM
NOTOKOB, NPEBbLILIAIOLLMM KOJINUECTBO NMpPOoLIeCCOpOB

[Ipn nepexsrOUeHNN KOHTEKCTA CUCTEMbBI MEXK/TY 3a/ladaMi MOTYT ITPOUCXO/IUTD BCS-
Kue HeoskuzanHocT. ITo6bl (hopcupoBaTh NEpeK/IIoYeHre 3a1a4, BBITOIHSIATE CBOI
KOJI C KOJIMYECTBOM TIOTOKOB, TIPEBBIIATOTINM KOJTMYECTBO (PU3MUECKIX TTPOTIECCOPOB
win sazep. YeM yate mpOUCXOAUT TEePEKTIOUeHUE 3a/1a4, TeM OOJBIIE BEPOSITHOCTD
BBISIBJICHUST TIPOTIYIIEHHON KPUTUYECKOH CEKIIMU M1 BO3HUKHOBEHUST B3AMMHOMN
GJIOKUPOBKU.

MpoTecTnpynTte nporpammy
Ha pa3HbIX nnatcgopmax

B cepemnre 2007-ro Toma MbI pazpabaTbiBag y4eOHBIH KyPC TT0 MHOTOTTOTOYHOMY
nporpammupoBanmio. Pazpaborka kypca Besach B OS X. Marepuas Kypca naJsarasicst
B cucteme Windows XP, samymiernoit Ha BUpTyanpHoil Marmmune. OnHako c60m B Te-
CcTax, HAIMCAHHBIX /IS IEMOHCTPAINK OIIHOOK, poucxoansn B cpege XP 3ameTHo
pexe, uem 1ipu 3arycke B OS X.

TecTupyeMmblit Ko/ Beeria ObLT 3aBEIOMO HEKOPPEKTHBIM. DTa UCTOPHUS JIMITHAN pa3
JIOKA3bIBAET, YTO B PA3HBIX OTMEPANMOHHBIX CUCTEMAX MCIOTb3YIOTCS Pa3Hble MOJIH-
TUKU MHOTOIIOTOYHOCTH, BJIUSIOININE HAa BIIIOJIHEHME KO/Ia. MHOTOINOTOYHbIN KOJI 110-
pasHoMy paboTaer B pasHbIX cpezax’.

[TporectupyiiTe cuctemMy BO BceX cpejiaX, KOTOPble MOT'YT MCII0Jb30BAaThCS [IJIS ee
pasBepThIBAHUA.

PexomeHgamus: M1o20nomouisiii Koo Heo6X00UMO MeCMuposamy Ha 6Cex UeIeGblx
nAAM@OPMAX — YACMO U HAYUHASL C PAHHET CMAOUU.

MpuMeHaiiTe MTHCTPYMEHTOBKY KoAa
ANA NOBbILUEHUS BEpOATHOCTU c6oeB

OubKY B MHOTOTIOTOYHOM KOJi€ 0OBIYHO XOPOIIO CKPBITI OT HAIKX TJ1a3. [[pocThi-
MU TeCTaM¥ OHU He BBISIBJSIOTCS. Takue oluOKI MOTYT IPOSIBJISITHCS € IEPHOAUYHO-
CTBIO B HECKOJIBKO YacOB, JIHEH U Heflesb!

[Toyemy ke MHOTOIIOTOYHbIE OIMUOKM BO3HUKAIOT TaK PEIKO U HEMPENCKA3yeMo, M0-
YEeMY UX TaK TPy/THO BOCHpOI/IBBeCTI/I? HOTOMy YTO JIUIIb HECKOJIBKO N3 ThICAY BOSMOK-
HBIX Iy Tell BBINOJTHEHNS KOJA IJI0X0 HAIIMCAHHON CEeKIUK MPUBOAAT K (haKTHUYECKOMY
ortkazy. TakuM 06pa3oM, BEPOSITHOCTD BBIGOPA COOWHOTO MYTH HUYTOKHO Majia. ITO
0GCTOATEBCTBO CEPHE3HO YCJAOKHSIET BhISIBJACHKE OIMMOOK 1 OTIIA/KY.

! A BbI 3HAaeTE, UTO MMOTOKOBASI MOJIENTb Java He TapaHTUPYET BbITECHSION[EH MHOTOIIOTOYHOCTH ?
B 6oubiiuscTBe cospeMertbix OC moyiepKUBAETCS BBITECHSIIONIAI MHOTOTIOTOYHOCTh, KOTOPYIO
BbI (hakTHYeCcKK noJyyaere aBTomarudecku. U Bee xxe JVM ee He rapantupyer.
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Kak 110BbICUTH BEPOSATHOCTD BbISIBJIEHUS TAKUX PeAKUX olOoK? BHecuTe B CBOM rog
COOTBETCTBYIOIINE U3MEHEHUS W 3aCTaBbTE €T0 BBITTOJTHSATHCS 10 PA3HBIM MTYTIM —
BKJIIOUNTE B HETO BBI3OBBI TAKMX METO/IOB, Kak Object .wait(), Object.sTeep(), Object.
yield() mObject.priority().

Kasknplit n3 aTUX METOIOB BIUSET Ha TIOPS/IOK BBITIOJHEHUS TPOTPAMMBbI, TTOBBITIAS
HIaHChl Ha BbisgByieHne c60s1. Coou B 1eeKTHOM KOZIE J0JIKHBI BBIABISATHCS KaK MOMKHO
paHbIlle ¥ Kak MOKHO Yarrle.

CyrmecTByer jiBa ciocob6a HHCTPYMEHTOBKH KOJ[a:
O Pyunas.

QO Asromaruueckas.

PyuyHasi UHCTPYMEHTOBKA

Paspaborunk BcraB/sieT BbI30BbI Wait (), sleep(), yield() u priority() B cBOi KOx
Bpyunyio. Takoii BApUAHT OTIMYHO HOAXOAMT /ISl TECTUPOBAHI OCOOEHHO KOBAPHBIX
(bparmenToB Koa.
[Tpumep:
public synchronized String nextUrT0rNull() {
if(hasNext()) {
String url = urlGenerator.next():
Thread.yield(); // BcTaBneHo ans TeCTUPOBAHNA

updateHasNext () ;
return url;

return null;
}
JlobGaBieHHbIN BBI30B yield() u3MeHsIeT My Th BBIMOJHEHMS Kojia. B pesyJbrare B 1po-
rpaMme MOJKET TPOM30ITH cOOl TaM, I7ie paHbiiie ero He Ob110. Eciii paboTa mporpam-
MBI JISHCTBUTEIBHO HAPYIITAETCS, TO ATO TIPOMOIILIO HE U3-3a TOTO, UTO BBI T0OABUIIN
BbI30B yield()'. ITpocro Baill KoJ| copepsKall CKPbITbie OMIMOKH, a B Pe3yJibraTe BhI30Ba
yield() oHU cTaJIN OYEBUTHBIMH.

Py‘{HaH MHCTPYMEHTOBKA UMEET MHOTI'O HETOCTATKOB:

O PaspaboTunk H0JKEeH KaKMM-TO 00pasoM HalUTH IIOAXOISIIIE MECTA AJIs1 BCTABKI
BBI3OBOB.

Q Kaxk yY3HaTh, e n KaKOIl UMEHHO BBHI30B cjaenyer BCTaBUThH?

O Ecsu BcTaBJIeHHBIE BHI3OBbI OCTAaHYTC B OKOHYATEeJIbHOU BepcuM Koza, 3TO IpHr-
Be/IET K 3aMe/IJIEHNIO €TO pa6OTbI.

O Bawm IpUXOaNTCA ,[IeIL/,ICTBOBaTb <<HaO6yM>>Z BbI 1100 HaXoaunTe CKPbIThbIE IIe(beKTbI,
1mbo He HaXoAuTe nx. BOO6I.H€ TOBOP¢, ITaHCHI HE B Ballly ITOJIb3Y.

! Ctporo rosops, 310 He coBceM Tak. [Tockosbky JVM He rapanTHpyeT BbITECHSIOINIEH MHOTO-
MOTOYHOCTHU, KOHKPETHBIIT aJITOPUTM MOKeT Beeria paborars B OC, He 10//IepKIBAIOIIEiT BbI-
tecHenust. OGpaTHOE TOKE BO3MOKHO, HO TIO JIPYTHM [IPUYIHAM.
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OrJia/[0uHbIe BHI30BbI JI0JIKHBI TPUCYTCTBOBATH TOJIBKO HA CTA/[MU TECTHPOBAHMUST, HO
He B OKOHYATEIbHOIT Bepcnu Koza. Kpome Toro, Bam moHago6sTest cpejicTBa s TIpo-
CTOTO TIEPEKIOYEHIsT KOHMDUTY P MEK/LY 3aI1yCKAMI, OBBIIAIOIIETO BEPOSTHOCT
obHapysKeHumsT OMMMOOK B 001IIel KOZ0BOIT Hase.

Koneuno, pasgenenue cucrembl Ha POJO-00beKThl, HUUEro He 3HAIINE O MHOTOIIO-
TOYHOCTH, U KJIACCHI, YIIPABJIAIONE MHOTOIIOTOYHOCTBIO, YIIPOIIAET TOUCK TOIXO/Is1-
MTUX MECT JIJIsT HHCTPYMEHTOBKH Kojia. KpoMe ToTo, Takoe pasziesieHue o3BOJUT HaM
COBJATh 1eJIbIi HAOOP «UCIIBITATEIbHBIX AKETOB, akTUBU3UPYIOmX POJO-00beKTbI
C Pa3HBIMM peKUMaMM BbI30Ba Sleep, yield U T. 1.

ABTOMaTU3NpPOBaHHasA UHCTPYMEHTOBKa

Takske BO3BMOKHA TIPOrpaMMHast THCTPYMEHTOBKA KOJIA C TPUMEHEHUEM TaKUX MHCTPY -
MeHTOB, Kak Aspect-Oriented Framework, CGLIB uiu ASM. JlomyctiM, B IpOrpamMmmy
BKJIIOUAETCSI KJIacC C €IMHCTBEHHBIM METO/IOM:
public class ThreadJigglePoint {

public static void jiggle() {

Bw13oBwr aTOTO METO/Ia pa3MEIIAIOTCA B Pa3HBIX IMTO3UITNAX KOJda:

public synchronized String nextUrTOrNull() {

if(hasNext()) {
ThreadJiglePoint.jiggle();
String url = urlGenerator.next():
ThreadJiglePoint.jiggle():
updateHasNext();
ThreadJiglePoint.jiggle();
return url;

return null;
Terepsb B BalieM PacIoOpsKEHUH TIOSIBUJICS ITPOCTO aCIIEKT, CAyYaiiHBIM 00Pa3oM BbI-
OUpAIOLIIiT MesKLy OOBIYHBIM IIPOIOJKEeHHEM paboThl, IIPUOCTAHOBKOI U repegadeit
YIIPaBJIEHUA.

Wnu mpencTasbTe, uTo Kiaace ThreadJigglePoint mmeeT nBe peanmmsarnuu. B mepBoit
peanu3anuu jiggle He JielaeT HUYETO; 3TA PEATU3AIUST UCTIOJB3YETCS] B OKOHYATE -
HOIT Bepcuu Koza. Bropas peanusaiiusi reHepupyeT cjaydaiiHoe YrCIo AJist BhIOOpa
MEsK/Ly TIPUOCTAaHOBKOM, Mepefaveil yrpasaeHus u 0ObIYHBIM BbiIOJHEeHHeM. Ecain
Telrepb MOBTOPHUTH TECTUPOBAHNE THICAYY Pa3 CO CIydailHbIM BHIOOPOM, BO3MOKHO,
BaM yJaCTCs BBISIBUTH HEKOTOPbIe nedekThl. Jlaxke ecan TecTupoBaHue MpoiiieT
YCIIEITHO, TI0 KpaiiHeil Mepe Bbl CMOKETE CKa3aTh, UTO MPUJIOKUIIN IOJKHBIE YCUIIHUST
JUUIST BBISIBJIEHUST HEJIOCTATKOB. Tako# MOX0/] BBITJISIIUT HECKOJIBKO YIIPOIIEHHO, HO
U OH MOYKET OKa3aThCsl Pa3yMHOMN aJIbTePHATUBON sl IPUMeHEH s 0oJiee CI0KHBIX
UHCTPYMEHTOB.
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ITporpamma ConTest!, paspaGorannas pupmoii IBM, paboraer 110 aHaJIOTHYHOMY
HPUHINUITY, HO TIPELOCTABJISET PACHIMPEHHBIE BO3MOKHOCTH.

BHpoqu, CYTb TECTUPOBAHUS OCTAETCS HEU3MEHHOM: Bbl JIOMaeTe MpeACKa3dyeMOCTb
ITYyTU BBINOJHEHUA, 4TOOBI TIPU Pa3HDBIX 3allyCKaX KO/ MPOXO/UJI 1O PA3HDBIM Iy TAM.
KOM6I/IH3.HI/I§I XOpPOUIO HallMCaHHbIX TECTOB 1 cnyqaﬁHoro Bbl60pa IIyTH MOJKET pajan-
KaJIbHO ITOBBICUTDH BEPOATHOCTD ITOUCKA OIINOOK.

PexomeHganust: cnoav3syime cmpamezuio cCayuaiinozo evibopa nymiu 6oinoIHenus 01s
BLLABIEHUSL OUUOOK.

3aK/iloueHue

[TpaBujbHO HalMCaTh MHOIOIOTOYHBIN KO/ He1pocTo. Jlaxke oueBUIHBINA, XOPOLIO
HOHSATHBII KO IPEBPAIAeTCs B CYIIUIT KOIIMAP, KOTAa B UIPY BCTYIAIOT MHOKECTBEH-
HbI€ TIOTOKU ¥ OJHOBPEMEHHbBIN JOCTYI K JaHHBIM. EC/IM BbI CTOJIKHYJIUCD C 3aa4eil
13 06J1aCTU MHOTOIIOTOYHOIO IIPOrPAMMUPOBAHUS, BaM IIPUETCS IPUIOKUTD BCE
YCUJIMA K HATMCAHUIO YUCTOTO KOJA WK CTOJIKHYTHCS ¢ KOBAPHBIMU, HEIIPEICKA3ye-
MBIMU COOSIMH.

[Tpesxae Bcero ciemyiiTe NPUHIIMITY eIMHON OTBeTCTBEHHOCTH. Pasbeiite cucremy
Ha POJO-06beKTbl, OTe/II0M1e MHOTOIIOTOYHbII KO/ OT KO/, C II0TOKaMU HUKaK
He cBs3aHHOTO. [Ipocieanre 3a TeM, 4TOOBI MPU TECTUPOBAHUKM MHOTOITOTOYHOTO
KO/Ia TECTUPOBAJICS TOJBKO 3TOT KOJI, U HUYETO JiuliHero. VI3 atoro caemyer, 4to
MHOTOIIOTOYHBIN KO IOJKEH OBITh KOMITAKTHBIM U CKOHIIEHTPUPOBAHHBIM B OJJHOM
Mecre.

3uaiiTe TUIIYHbIE HCTOYHUKY MHOTOIIOTOYHBIX OIIIOOK: paboTa ¢ 0OLMINME JAHHbIMI
13 HECKOJIBKUX TIPOTPaMMHBIX TOTOKOB, HCITOJIb30BaHMe IyJa 001mx pecypcos. Oco-
GEHHO HEIPOCTBIMU OKa3bIBAIOTCS MOTPAHIYHBIE CYYan: KOPPEKTHOE 3aBepIleHIe
paboThbl, 3aBeplIeHNe UTePaLii IIUKIOB 1 T. JI.

W3zyuaiite cBom 6WOGIMOTEKN 1 3HAlTe (hyHIAMEHTATbHbIE aITOPUTMBL. Pasbepurech
B TOM, KaK HEKOTOPbIe (DyHKIUK OGUOIMOTEK UCTIONB3YIOTCS ISt PENIeH st TPpobJIeM,
CXOMHBIX ¢ TTpobIeMaMn (HyHIAMEHTATHHBIX AITOPUTMOB.

Hayuurech HAXOANTD CEKIMM KOJIA, KOTOPBIE JOJKHBI 3alIUIIATHCA OJOKNPOBKAMH,
u samuiaiite ux. He ycranasinpaiite 6JOKMPOBKU 1L TEX CEKIUI, KOTOPBIE 3a-
[IUIIATH He Hy/KHO. V30eraiiTe BEI30BOB OHON 3a6JI0KUPOBAHHON CEKITUHU U3 JPYTOi
3a0JI0KMPOBAHHON CEKIMM — JIJIS1 HUX HEOOX0MMO ITyOOKOE IOHMMAHKIE TOT0, KaKue
PecypChbl HAXOAATCA B O6H.[eM nJIn MOHOIIOJIbHOM JIOCTYIIE. CBCZ[I/ITC K MUHUMYMY
KOJIMYECTBO COBMECTHO MCIIOMB3YEMBIX 00BEKTOB 1 MacmTab obimero gocrymna. W3-
MEHUTE aPXUTEKTYPY OOBEKTOB ¢ OOIUMM JAHHBIMU TAK, YTOOBI OHU OAEP/KABAIIN
OZIHOBPEMEHHbBIE 0OPAIIEHUs CO CTOPOHBI KJINEHTOB, BMECTO TOTO YTOOBI 3aCTABJISAThH
caMMX KJIMEHTOB 3aHMMAaThCs YIIPaBJAeHIEM COCTOSIHIEM 0OIIEro JoCTya.

Uhttp://www.alphaworks.ibm.com/tech /contest
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B xozie porpaMmMupoBatust HeM36eKHO BOBHUKHYT TIPoOJieMbl. Te 13 HUX, KOTOPbIe
He IIPOABJIAIOTCS Ha caMOW paHHEH CTaJ[M1, 4acTO CHUCHIBAIOTCS Ha CIy4alHOCTH.
ITHU TaK HA3bIBAEMbIE «HECHCTEMATUYECKUE> OMMOKH YACTO BCTPEUYAIOTCS TOJIBKO
[IPH BBICOKOI HarpysKe Win BOOOIIIe B cIydailHbie (Ha TIePBBIN B3TJISIL) MOMEHTHI.
CrieoBaTeIbHO, BBI IOJIKHBI T03a60TUTHCST 0 TOM, YTOOBI BAlll MHOTOTIOTOYHBIN KO/
MOT MHOTOKPATHO 3aITyCKaThCS B Pa3HBIX KOH(MUTYPAIUSAX HA MHOTUX TIaT(opMax.
TecTrpyeMOCTh, ecTeCTBEHHBIM 00pa3oM MPOUCTEKAIONIast 13 TpeX 3akoHoB TDD,
MO/IPA3YMEBAET OTPEETEHHBIN YPOBEHD MOMYILHOCTH, KOTOPasi 0OeCTIEUNBAET BO3-
MOKHOCTD BBITIOJTHEHMsT KOZIa B 60JIee MHPOKOM [Maa3oHne KOH(pHUTYpaInii.

[TorpatnB HEMHOTO BpeMeHU HA MHCTPYMEHTOBKY KOJIa, Bbl 3HAUMTEIHHO ITOBBICUTE
HIaHChl 0OHAPY/KEHUSI HEKOPPEKTHOIO Koza. IHCTPYMEHTOBKA MOJKET IIPOU3BOAUTD-
CsI KaK BPYYHYIO, TAK M C IPUMEHEHNEM TeXHOJIOTnH aBTomMaTusarun. Haunnaiite ¢
paHHuX craguii paboThl Ha IPOAYKTOM. MHOrOIOTOYHBII KO ZOJIKEH 0TpaboTaTh
B TeYeHMe KaK MOKHO GOJIBIIETO BPEMEHH, IPEsK/Ie UeM OH OYeT BKJIKUYEH B OKOHYA-
TeJIbHYIO BEPCUIO TTPOJIYKTA.

Eciu BB 6yz:[eTe CTPEMUTDHCA K YUCTOTE CBOETO KO/a, BEPOATHOCTDb TOTO, YTO BaM
yaacTCsAa NPpaBUJIbHO PEATN30BaTh €ro, 3SHAYUTEIbHO 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.
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ouMiLleHue

Jleno o pasbope apzymenmos KOManOHOU CIMPOKU
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B aroii ri1aBe npe/icTaBiieH BIIOJIHE PeabHbIN clieHapuil II0CIe/J0BaTeIbHOro O4Yulile-
HUS KOo/la. Mbl pacCMOTPUM MOJLYJIb, KOTOPBII BHEIlIHe CMOTPeJICs BIIOJIHE IOCTONHHO,
HO TUTOXO MacttabupoBascs. Bor yBuanTe, Kak MpOUCXONIIA TTEPepaboTKA I OUMCTKA
3TOTO MOJLYJIS.

MHOrUM U3 HaC BpeMsi OT BPEMEHH TIPUXOIUTCS 3aHUMATHCS Pa300POM apryMeHTOB
KOMAaHHOM cTpoKu. Ecaiit ozt pyKoit He OKasKeTCsT yII0OHOTO MHCTPYMEHTA, MBI TIPOCTO
nepeGupaeM dIeMeHTBI MAaCCUBA CTPOK, TIepelaHHoro (hyHKIUK main. 51 3Hax HeMaio
XOPOTINX WHCTPYMEHTOB U3 Pa3HbIX MCTOYHNKOB, O/IHAKO HU OJINH M3 HUX HE Jiesall
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226 Fnasa 14. NocnenoBaTeslbHOE ouLLeHne

UMEHHO TOTO, YTO MHE OBLIO HY;KHO. Pagymeercst, st peliiI HalnucaTh COOCTBEHHYO
peanu3ainuio — Ha30BeM ee Args.

Kiacce Args oueHb TIPOCT B MCIT0JIb30BAHNU. BBl KOHCTpyHpYyeTe 9K3eMILISIP KJiacca
Args ¢ BXOIHBIME apTyMeHTaMu U (DOPMATHOI CTPOKO, a 3aTeM 06paIiaeTech K HeMy
32 3HAUEHUSIMU apTYMEHTOB. PaccMOTpuM mpocToii mpumep.

JinctuHr 14.1. Mpocrtoe ncnonb3oBaHue 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())
!

}

Bbr 1 camu BUanTE, 4TO BCE JAEUCTBUTEIBHO TIPOCTO. MbI CO3/1a€M IK3EMILIISIP Kiracca
Args ¢ nByms napameTrpamu. [lepBbiii mapameTp 3azaet popMaTHYIO CTPOKY: "1, p#, d*. "
JTa CTPOKA OMpeJIesisieT TPU apryMeHTa KOMaHHOW cTpoku. [lepBbrit apryment, -1,
OTHOCHUTCS K jiorndeckomy (OyJieBckoMy) Tuity. BTopoil apryMeHT, -p, OTHOCUTCS
K TeJIOYNCTIEHHOMY THUITy. TpeTuii apryMeHT, -d, siBJisieTcs CTPOKOBBIM. Bo BTropom
nmapaMeTpe KOHCTPYKTOPa Args COZEP:KUTCSI MAaCCUB apTyMEHTOB KOMaHTHOMN CTPOKH,
[IOJLy4EHHBIH main.

Ecimi KOHCTPYKTOD BO3BpallaeT yipasjieHre 6e3 BbIaun NCKIYeH ks ArgsException,
3HAYUT, Pa3bOP BXOAHON KOMAHAHOI CTPOKH IIPOILEJ YCIIELIHO, ¥ 9K3eMILISAP Args
TOTOB K ITpueMy 3ampocoB. MeTtozsl getBoolean, getInteger, getString u T. &. MCTIONB-
3YIOTCA /14 TIOJIyYeHUs 3HAaYeHU I apTyMEHTOB 110 UMEHaM.

[Ipu BosHuKHOBeHUU TIPoOIeM (B (hOPMATHOI CTPOKE WM B CAMUX apTyMEHTaX KO-
MaHTHOW CTPOKW ) MHUTIMUPYeTCs Nckaodenne Argskxception. [list mosmyvyenns tekcro-
BOI'0 ONUCAHMUsI IIPOOJIEMBI CIIEIyeT BhI3BATh METOJ errorMessage 00bheKTa NCKIIOUEHMSL.

Peanusauus Args

Peanuzanus knacca Args mpuBesieHa B auctunre 14.2. Tloxkamyiicra, oueHb BHUMa-
TeJIbHO TTPoYUTaliTe ee. S OCHOBAaTEJIbHO MOTPYAMIICS HAJl CTUJIEM U CTPYKTYPO KO/a
U HaJICIOCh, YTO BbI COUTETE €r0 JOCTOMHBIM 0OPA3IIOM JJIs TIOAPasKaAHUSI.

Jinctuur 14.2. Args.java
package com.objectmentor.utilities.args;

import static com.objectmentor.utilities.args.ArgskException.ErrorCode.*;
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Peanusauus Args 227

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.asList(args));

}

private void parseSchema(String schema) throws ArgsException {
for (String element : schema.split(","))
if (element.length() > 0)
parseSchemaktlement (element.trim())

}

private void parseSchemaElement(String element) throws ArgsException {
char elementld = element.charAt(0);
String elementTail = element.substring(l);
validateSchemaklementId(elementId);
if (elementTail.length() == 0)
marshalers.put(elementld, new BooleanArgumentMarshaler())
else if (elementTail.equals("*"))
marshalers.put(elementId, new StringArgumentMarshaler());
else if (elementTail.equals("#"))
marshalers.put(elementId, new IntegerArgumentMarshaler())
else if (elementTail.equals("##"))
marshalers.put(elementld, new DoubleArgumentMarshaler());
else if (elementTail.equals("[*]1"))
marshalers.put(elementld, new StringArrayArgumentMarshaler());
else
throw new ArgsException(INVALID ARGUMENT_FORMAT. elementld. elementTail):
}

private void validateSchemaElementId(char elementId) throws ArgsException {
if (!Character.islLetter(elementld))
throw new ArgsException(INVALID ARGUMENT NAME, elementId, null);
}

private void parseArgumentStrings(List<String> argsList) throws ArgsException
{
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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228 Fnasa 14. NocnenoBaTeslbHOE ouLLeHne

JNinctmHr 14.2 (npogosmkeHune)
break;

}

}
}

private void parseArgumentCharacters(String argChars) throws ArgsException {
for (int 1 = 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;
}
1
}

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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Peanusauus Args 229

return StringArrayArgumentMarshaler.getValue(marshalers.get(arg));

}
}

OO6paTure BHUMaHUE: KOJ YUTAETCS CBEPXY BHUS3, M BaM He IIPUXOUTCS IIOCTOSIHHO
Tepexo/inTh TY/Ia-CI0/la WJIN 3arJIsiIbIBaTh Biiepe. EAMHCTBEHHOE MecTo, Tie Bee JKe
He0HXOIUMO 3aIJIIHYTb BIlepel, — 3TO ompejesaenue ArgumentMarshaler, HO U 3TO
ObLIO C/IeJaHO HaMePeHHO. BHUMATEIbHO IPOYNTAB TOT KOJI, BbI IOKMETE, 4TO cOO0I
npescTaisieT wHTEpdeiic ArgumentMarshaler u 4To JiesIal0T TPOM3BOIHBIE KJIACCHI.
[TpuMephl TaKKUX KJIacCOB MPUBE/IEHDI B iucTuHTax 14.3—14.6.

Jinctuur 14.3. ArgumentMarshaler.java
public interface ArgumentMarshaler {
void set(Iterator<String> currentArgument) throws ArgsException;

}

JNInctuHr 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;
!

}

Jinctmur 14.5. StringArgumentMarshaler.java
import static com.objectmentor.utilities.args.ArgskException.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);

}
}

public static String getValue(ArgumentMarshaler am) {
if (am !'= null && am instanceof StringArgumentMarshaler)
npodoicenue
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JNnctmur 14.5. (npogomkeHune)

return ((StringArgumentMarshaler) am).stringValue;
else
return ""

Jinctuur 14.6. IntegerArgumentMarshaler.java
import static com.objectmentor.utilities.args.ArgsException.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 (NoSuchETementException e) {
throw new ArgstException(MISSING INTEGER);
} catch (NumberFormatException e) {
throw new ArgsException(INVALID INTEGER, parameter);
}
}

public static int getValue(ArgumentMarshaler am) {
if (am != null && am instanceof IntegerArgumentMarshaler)
return ((IntegerArgumentMarshaler) am).intValue:
else
return 0;
}

}

JIpyrue Kiacchl, MPOU3BOJHBIE OT ArgumentMarshaler, CTPOSITCS O TOMY JKe MIabJIoHYy,
YTO U KJIaCChl 1 MaccuBOB double u String. 3iech oHuM He IPUBOAATCA J1J1sl 9KOHOMUU
Mecra. OcTaBiIsIio UX BaM JIJIsT CAMOCTOSITEIbHOMI pa6OTbI.

B03MOKHO, Bbl 3aMETUJIN €I11€ OAHO 00CTOSATENLCTBO: T/I€ OIPEAEIAIOTCS KOHCTAHTHI
115 Koz10B omm6ok? OHM HaXo#AaTCs B Kaacce ArgsException (mmcetunr 14.7).

JNuctuHr 14.7. ArgsException.java
import static com.objectmentor.utilities.args.ArgskException.ErrorCode.*;

public class ArgsException extends Exception {
private char errorArgumentld = "\0';
private String errorParameter = null;
private ErrorCode errorCode = 0OK;
public Argskxception() {}

public ArgsException(String message) {super(message);}
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ArgsException(ErrorCode errorCode) {
.errorCode = errorCode:

ArgsException(ErrorCode errorCode, String errorParameter) {
.errorCode = errorCode:
.errorParameter = errorParameter;

ArgsException(ErrorCode errorCode,
char errorArgumentId, String errorParameter) {
.errorCode = errorCode:
.errorParameter = errorParameter;
.errorArgumentld = errorArgumentId;

char getErrorArgumentId() {
rn errorArgumentId;

void setErrorArgumentId(char errorArgumentld) {
.errorArgumentld = errorArgumentld;

String getErrorParameter() {
rn errorParameter;

void setErrorParameter(String errorParameter) {
.errorParameter = errorParameter;

ErrorCode getErrorCode() {
rn errorCode;

public void setErrorCode(ErrorCode errorCode) {

this
!

.errorCode = errorCode;

public String errorMessage() {
switch (errorCode) {

ca

Ca

Cca

ca

se OK:

return "TILT: Should not get here.";

se UNEXPECTED ARGUMENT:

return String.format("Argument -%c unexpected.", errorArgumentld);

se MISSING STRING:

return String.format("Could not find string parameter for -%c.",
errorArgumentId);

se INVALID_ INTEGER:

return String.format("Argument -%c expects an integer but was '%s'.",
errorArgumentId, errorParameter):

npodoicenue
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232 Fnasa 14. NocnenoBaTeslbHOE ouLLeHne

JNnctmHr 14.7 (npogosmkeHne)

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 {
OK, INVALID ARGUMENT FORMAT, UNEXPECTED ARGUMENT, INVALID ARGUMENT NAME,
MISSING_STRING,
MISSING INTEGER, INVALID INTEGER,
MISSING DOUBLE, INVALID DOUBLE}

}

VauBuTesbHO, KaKoii 00beM Ko/a II0HaI00MIICs I BOILIOIEHNS BCeX MOAPOOHOCTEN
9TOM TipocToit Koten iy, OHA 13 TPUYWH 3aKTI0YAETCS B TOM, YTO MBI HCTIOJIB3YEM
BecbMa «MHOTOCJIOBHBII» s13bIK. [IOCKOIbKY Java OTHOCHTCS K YHCITY SI3BIKOB CO CTa-
TUYECKON THIU3AIUEH, 7 YAOBJIETBOPEHUS TpeOGOBAHMI CUCTEMBI TUIIOB B HEM HC-
H0JIb3yeTCs HeMaJlblii 00beM koza. Ha Takux s3pikax, kak Ruby, Python nin Smalltalk,
porpaMMa ToJIyduTCst TOpasao Kopoue!,

[Moskanyiicta, mepeunTaiite xoJ eire pas. Ob6paTurte ocoboe BHUMaHNe Ha BHIOOD
MMeH, pasMepbl QyHKINN 1 hopMaTHpoBaHue Koja. Bo3aMOKHO, ONBITHBIE TIPOTPaM-
MUCTBI HAUAYT OT/eIbHbIE HEJIOUEThl B CTUJIE WJTH CTPYKTYpe Koja. Ho s Hazeiocs,
YTO B 11€JIOM BbI COIVIACUTECH C TEM, YTO KOJI XOPOIIIO HAIIMCAH, a €r0 CTPYKTYPa YUCTa
U JIOTUYHA.

CkakeM, TOCJIe UTEHUS KOJIA BaM JIOKHO OBITH OY€BUIHO, KaK T0OABUTH MOIEPIK-
Ky HOBOTO THIIa apryMeHTOB (HalpuMep, aT U KOMILJIEKCHBIX YUCEJ), U 9TO T0-
TpebyeT OTHOCUTENBHO HEOOJIBITNX YCHIIUN ¢ Baliell cTOPOHbI. J[jist 9TOTO 0CTAa-
TOYHO CO3/IaTh HOBBIHM KJIacc, TPOU3BOAHBIN OT ArgumentMarshaler, HOBYIO (DYHKITNIO
getXXX 1 BKIIOUUTD HOBOE ycJjioBHUe case B (pyHkimio parseSchemaklement. Bepositho,
TaksKe moTpebyercst HoBoe 3HaueHme ArgsException. ErrorCode u HoBoe coobrerme 06
ormuoKe.

! HenasHo st nieperniucas atot MoyJib Ha Ruby. Koz 3anumaer B 7 pas MeHbliie Mecta u uMeet GoJiee
KaueCTBEHHYIO CTPYKTYPY.
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Args: YepHOBUK 233

Kak 51 3TO cgenan?

[To3BouibTe Bac yCIOKOUTD: 51 He HAIIMCAJ ATY [IPOIPaMMYy OT HayaJjia 10 KOHIIA B ee Te-
Kytem Buzie. bosee Toro, st He 0:K1/1a10, YTO BbI CMOJKETe MUCATh YNCThIE U 3JIeTaHTHbIE
IIPOrpaMMBbl 32 OJIMH IIPOXOJ. Ecju Mbl yeMy-TO ¥ HAYYMJIMCD 32 HIOCJIEAHION [1apy
JECSTUIIETUT, TaK ATO TOMY, YTO TIPOTPAMMUPOBaHUE OJIMIKE K PEMECITY, YeM K HAYKe.
Yro6bl HATHUCATD YUCTBIH KOJI, MBI CHAYAJTA TIAIIIEM IPSI3HBII KO/,  3aTeM OUUIIAEM €TO.

Bpsn am Bac 9o yauBuT. Mbl ycBOMIM 3Ty UCTHUHY ellle B HAYaJIbHOH HIKOJIe, Kor/ia
YUUTEJST 3aCTaBJISLIH HAC (0OBIYHO GE3YCIIENHO) MUCcaTh TIaHbl counHenuii. [Ipen-
TI0JIaTa/I0Ch, YTO MBI IOJKHBI CHAUAJ/Ia HAITCATh TIEPBBIM BAaPUAHT TJIaHA, 3aTEM BTO-
POIi, TOTOM ellle HECKOJIbKO BEePCHH, TIOKa He IPHU/IEM K OKOHYaTeIbHOH Bepcuu. OHu
MBITATTNCH OOBSICHUTD HaM, UTO Y€TKOE U SICHOE COYNHEHHE MOSIBIISIETCST B PE3YJIBTATe
1I0CJIe/I0BATEJILHOTO YCOBEPIUIEHCTBOBAHUSI.

MHorue HauMHAIOIIHE TIPOTPAMMHUCTBI (BIIPOYEM, KaK 1 GOJIBITHHCTBO MIKOJIBHUKOB,
MUTITYITIX COYMHEHNS ) He CJAUIIKOM YCEPIHO CIeAYIoT 3TOMY coBeTy. OHU CUNTAIOT,
YTO WX TJIABHAS TIEJTb — 3aCTaBUTh Mporpammy paborars. Korma mporpamMma «3apabo-
TaeT», OHM TIEPEXO/IST K CIEAYIONIeN 3a/1ade, OCTABIISAS «PabOTAIONTYIO» TIPOTPAMMY
B TOM COCTOSIHUH, B KOTOPOM OHa «3apaboranay. OMBITHbIE TIPOTPAMMUCTDI 3HAIOT,
41O ¢ MPO(hECCHOHANBHON TOUYKH 3PEHMUsT TAaKOI 1I0AX0/ PABHOCUJIEH CaMOYOHIICTBY.

Args: YepHOBUK

B smuctunre 14.8 npusesena 6osice panHsisi Bepcust Kiaacca Args. OHa «paboTaets.
W 1iput 3TOM BBITJISIZIUT KPaiiHe HEPSIIIINBO.

Jinctunr 14.8. Args.java (nepsast Bepcusi)

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> argsfFound = new HashSet<Character>();
private int currentArgument;
private char errorArgumentld = "\0';
private String errorParameter = "TILT";
private ErrorCode errorCode = ErrorCode.OK;

private enum ErrorCode {
0K, MISSING_STRING, MISSING INTEGER, INVALID INTEGER, UNEXPECTED ARGUMENT}

npodosicenue

233



234 Fnasa 14. NocnenoBaTeslbHOE ouLLeHne

JNInctmHr 14.8 (npogosmkeHune)

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();
parseSchemak lement (trimmedETement);
}
1

return true;

}

private void parseSchemaElement(String element) throws ParseException {
char elementId = element.charAt(0);
String elementTail = element.substring(l):
validateSchemaklementId(elementId);
if (isBooleanSchemaElement(elementTail))
parseBooleanSchemaETement (elementld);
else if (isStringSchemaElement(elementTail))
parseStringSchemaklement (elementld);
else if (isIntegerSchemaklement(elementTail)) {
parselntegerSchemaETlement(elementld);
} else {
throw new ParseException(
String. format ("Argument: %c has invalid format: %s.",
elementId, elementTail), 0);
1
}

private void validateSchemaElementId(char elementId) throws ParseException {
if (!Character.isLetter(elementld)) {
throw new ParseException(
"Bad character:" + elementld + "in Args format:

+ schema, 0);
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Args: YepHOBUK 235

private void parseBooleanSchemaElement(char elementld) {
booleanArgs.put(elementld, false);

}

private void parselntegerSchemaElement(char elementld) {
intArgs.put(elementld, 0);

}

private void parseStringSchematlement(char elementld) {
stringArgs.put(elementld, "");

}

private boolean isStringSchemaElement(String elementTail) {
return elementTail.equals("*");

}

private boolean isBooleanSchemaElement(String elementTail) {
return elementTail.length() ==

}

private boolean isIntegerSchemaElement(String elementTail) {
return elementTail.equals("#"):

}

private boolean parseArguments() throws ArgsException {
for (currentArgument = 0: currentArgument < args.length; currentArgument++)

{
String arg = argsl[currentArgument];
parseArgument(arg) ;

1

return true;

}

private void parseArgument(String arg) throws ArgsException {
if (arg.startsWith("-"))
parseklements(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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JNInctmHr 14.8 (npogosmkeHune)

private boolean setArgument(char argChar) throws ArgsException {
if (isBooleanArg(argChar))
setBooleanArg(argChar, true):
else if (isStringArg(argChar))
setStringArg(argChar);
else 1f (isIntArg(argChar))
setIntArg(argChar);
else
return false;

return true;

}

private boolean isIntArg(char argChar) {return intArgs.containsKey(argChar);}

private void setIntArg(char argChar) throws ArgskException {
currentArgument++;
String parameter = null;
try {
parameter = args[currentArgument];
intArgs.put(argChar, new Integer(parameter));
} catch (ArrayIndexQutOfBoundsException e) {
valid = false;
errorArgumentId = argChar:
errorCode = ErrorCode.MISSING INTEGER;
throw new Argskxception();
} catch (NumberFormatException e) {
valid = false;
errorArgumentId = argChar;
errorParameter = parameter;
errorCode = ErrorCode. INVALID_INTEGER:
throw new Argskxception();

}
}

private void setStringArg(char argChar) throws ArgskException {
currentArgument++;
try {
stringArgs.put(argChar, args[currentArgument]);
} catch (ArrayIndexOutOfBoundsException e) {
valid = false:
errorArgumentId = argChar;
errorCode = ErrorCode.MISSING STRING;
throw new ArgsException();
1
1

private boolean isStringArg(char argChar) {
return stringArgs.containsKey(argChar)

}
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private void setBooleanArg(char argChar, boolean value) {
booTleanArgs.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
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);
1

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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JNInctmHr 14.8 (npogosmkeHune)

private int zerolfNull(Integer 1) {
return 1 ==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 zeroIfNull(intArgs.get(arg));

}

public boolean getBoolean(char arg) {
return falseIfNull(booleanArgs.get(arg)):

}

public boolean has(char arg) {
return argsFound.contains(arg):

}

public boolean isValid() {
return valid;

}

private class ArgsException extends Exception {

}
}

HalIeIOCb, IIpu BH/I€ 9TOH TIBIOBI KOJIa BaM 3aX0TeJIOCh cKa3aTh: «Kak XOpo1mio, 4TO OHa
He OoCTaJlaCb B TaKOM BI/IZIG!» Ecau Bo1 ITOYYyBCTBOBaJIN HEYTO HOHO6HO€, BCIIOMHUTE,
4TO ApyTue JIoAN 9yBCTBYIOT TO K€ CaMO€ IIPU BU/I€ BAIIIETO KO/[d, OCTABIIECTOCA Ha
CTa/IUN «<4E€EpHOBHKa».

Boobiiie TOBOpsI, «4epHOBUK» — CAMOE MATKOE, YTO MOKHO CKa3aTh 06 atoM Kojie. Oue-
BUJIHO, YTO TI€PEJl HAMU He3aBepieHHas pabora. OT 0JJHOTO KOJHUYECTBA TEPEMEHHBIX
AK3EMIIJITPOB MOKHO TIPUHITH B y3Kac. 3arajlounble CTPOKH Bpojie "TILT", KoHTelHepbI
HashSet u TreeSet, KoHCTpyKIMHU try-catch-catch TOIbKO yBeAUYMBAIOT MACIITAObI
3TOTO GECTIOPSTOYHOTO MECHBA.

S1 BoBce He cobupaics mucarth OeCIopsIIOUHOe MeCHBO. B caMoM JieJie, s Iocrapascs
COXpaHUTb (oJiee W MEHee Pa3yMHY0 OpraHu3aIiio Koja. O6 3TOM CBUIIETETCTBYET
X0Ts1 GbI BBIOOP MMeH (DYHKIUI U IePEMEHHBIX, a TaKKe HaJlm4Ke y IIPOrpaMMBbl IIPHU-
MUTHUBHON CTPYKTYpbl. HO cOBepIIeHHO 0YeBUAHO, YTO MPOOIEMBI BBIIILIN U3-TIO]
MOETO KOHTPOJISI.
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Hep336epﬂxa HaKaIlJIMBaJach rocrenenno. Pannue BEpCUU BBITJIALE/IN BOBCE HE TaK
OTBPAaTUTEJIbHO. II]IH IIpyuMEpa B JIMCTUHIE 14.9 IIpUBE/ICHa Hada/ibHasA BEPCUsI, 11O/~
A€PIKHBalOIas TOJbKO JIOTUYECKNE apTIyMEHTDI.

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(",")) {
parseSchemaklement(element);
1

return true;

}

private void parseSchemaklement(String element) {
if (element.length() == 1) {
parseBooleanSchemaklement (element) ;
1
}

npodoicenue
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JNinctmHr 14.9 (npogosmkeHune)

private void parseBooleanSchemaElement(String element) {
char ¢ = element.charAt(0):
if (Character.islLetter(c)) {
booleanArgs.put(c, false);
1
}

private boolean parseArguments() {
for (String arg : args)
parseArgument(arg) ;
return true;

}

private void parseArgument(String arg) {
if (arg.startsWith("-"))
parseElements(arg):
1

private void parseElements(String arg) {
for (int i = 1; i < arg.length(); i++)
parseElement(arg.charAt(i));
}

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+"]";
else
return ""
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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 Kozie MOJKHO HANTH MHOKECTBO HEOCTATKOB, O[HAKO B I[€JIOM OH HE TaK YK
mwrox. Koyt KOMIIAKTEH U [POCT, B HEM JIETKO pa3obpaThest. TeM He MeHee B 9TOM KoJIe
JIETKO MIPOC/IEKUBAIOTCS 3a4aTKU Oy AyIiero 6ecropsjouHoro mecusa. HerpyaHo 1o-

HSITh, KAK U3 HETO BBIPOCJIA BCsI TIOCJIEYIONIast Hepasbeprxa.

O6patnte BHUMaHUE: B TIOCTeAyoMeil Hepazbepuxe T06ABUINCH BCETO IBA HOBBIX
THIA apryMeHToB, String u integer. JloGaBJeHie BCero ABYX TUTIOB apryMEHTOB UMEJIO
OTPOMHBIE OTPHUIATEIBHBIE TTOCJIe/ICTBHS /7T Kozia. bosee mm MeHee TTIOHATHBIN KO
MPEBPATHUIICS B 3aMyTAHHBIN KIYOOK, HABEPHSKA KUIIANINH MHOKECTBOM OITHNOOK

¥ HEeJ0YEeTOB.

JIBa HOBBIX TUIIA APTYMEHTOB JJ00aBJIINCD TT0csIejoBaTebHO. CHavama s 100aBu

MOJIEPIKKY String, 4To MIPUBEJIO K CJeLYIONIEMY Pe3yJIbTaTy.

Jincturr 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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JNinctmur 14.10 (npogosmkeHne)

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);
}
1

return true;

}

private void parseSchemaElement(String element) throws ParseException {
char elementld = element.charAt(0);
String elementTail = element.substring(l):
validateSchemaklementId(elementId);
if (isBooleanSchemaElement(elementTail))
parseBooleanSchemaETement (elementld);
else if (isStringSchemaElement(elementTail))
parseStringSchemak Tement (elementId);
!

private void validateSchemaElementId(char elementId) throws ParseException {
if (!Character.isLetter(elementld)) {
throw new ParseException(
"Bad character:" + elementld + "in Args format:

+ schema, 0);
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private void parseStringSchemaklement(char elementld) {
stringArgs.put(elementld, "");

}

private boolean isStringSchemaElement(String elementTail) {
return elementTail.equals("*");

}

private boolean isBooleanSchemaETement(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 i = 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:
1
}

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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JNinctmur 14.10 (npogosmkeHne)

set = false;
return set;

}

private void setStringArg(char argChar, String s) {
currentArgument++;
try {
stringArgs.put(argChar, args[currentArgument]);
} catch (ArrayIndexQutOfBoundsException e) {
valid = false:
errorArgument = argChar;
errorCode = ErrorCode.MISSING_STRING;
1
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 ¢ : unexpectedArguments) {
message.append(c);

message.append(" unexpected."):
return message.toString();

}

public boolean getBoolean(char arg) {
return falselfNull(booleanArgs.get(arg)):

}

private boolean falselfNull(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;

}
}

Cutyalus SIBHO BBIXOIUT U3-TI071 KOHTpoJid. KoJ Bee elne He yKaceH, HO Ty TaHUIa
OYEBH/IHO PacTeT. ITO yrKe KIYOOK, XOTS U He OeCIopsI0YHOE MECUBO. A UTOOBI MECH-
BO 3a0pPOANIIO ¥ CTAJIO HOAHMMAThC, XBATHUJIO IIPOCTOTO JOOABIEHNUST LEJI0YNCIEHHBIX
apTyMEHTOB.

Ha 3TOM 1 OCTaHOBMJICA

MHe npeacTosio 106aBUTh EIE IBa TUIIA apTYMEHTOB. BBIIO cOBEpIeHHO O4eBUIHO,
4TO ¢ HUMHU BCE CTAHeT HaMHOTO Xyske. Ecii Obl 51 ¢ yIopeTBOM OyJibo3epa Momies
BIIEPE]I, CKOPee BCETO, MHE YIAJI0Ch OBl 3aCTABUTH MTPOTPaMMy paboTaTh, HO pazodpaThb-
¢s1 B IOJIYYUBIIEMCS KOJIe He yIaloch Obl yoke HUKOMY. Eciiu s xorest, 4To0bl ¢ MOUM
KOJIOM MOKHO ObLIO paboTaTh, clacarh I0JI0KeHNEe HY;KHO ObLIO UMEHHO ceivac.

Wrak, g npekparu Jo00aBIsATh B [IporpaMmy HOBbIE€ BO3SMOKHOCTU U B3£JICA 32 liepe-
pa60TI<y. [Tocste fobGaBIeHns TUIIOB String U integer s 3HaJI, UTO /U1 KasKO0TO THUIIA ap-
I'YMEHTOB HOBBII KOJ JI0JIKEH J00aBISAThCS B TPEX OCHOBHBIX MecTaX. Bo-11epBbIX, /st
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KaykK/IOTO THUIIA apPTYMEHTOB HEOOXOAUMO OBLIIO 06ECIeYnTh Pasbop COOTBETCTBYIOIIETO
smeMenTa (hOpMaTHOH CTPOKH, 4TOOBI BHIOPATh 06BhEKT HashMap iuist aToro THa. 3aTeM
apryMeHT COOTBETCTBYIOIIEro TUIIA HeOOXOAMMO ObLIO pa3oOpaTh B KOMaH/HOI CTPOKE
n npeo6pa3oBaTh K MCTUHHOMY THUITY. HaKoHel, A1 KaK/I0T0 TUIIAa apIyMEHTOB Tpe-
GoBasicst MeTO getXXX, BO3BpaIAONMii 3HAUCHHE APTYMEHTa C €r0 UCTUHHBIM THUTIOM.

MHOro pasHbIX TUIIOB, 00JIaJAI0MIMX CXOAHBIMU METOAaMHu... HaBOAUT Ha MbICAU
o kiacce. Tak poanmachk KoHIenus ArgumentMarshaler.,

O nocreneHHOM yCcOBepLUIeHCTBOBaHUMU

O/iH 13 BEpHBIX CMIOCOGOB YOUTH TIPOTPaMMY — BHOCHUTH TJI0GATbHBIE H3MEHEHUS B €€
CTPYKTYPY C 11eJiblo yayuliieHns. HekoTopblie mporpamMmbl yke HUKOT/Ia He TTPUXOST
B cebsI TOCJTe TAKUX «YCOBEPIIEHCTBOBaHNU . [IpobieMa B TOM, 4TO KO OYeHb TPY/IHO
3acTaBUTh PaboTATh TAK JKe, KaK OH PaboTasl 10 «yCOBEPIICHCTBOBAHMS» .

Y106BI HTOr0 He IPOUSOIILIO, I BOCIIOJIb30BAICS METOA0JIOTHEN pa3pabOTKK yepes
tectupoBanue (TDD). Ogna n3 1eHTpagbHBIX TOKTPUH 9TOW METOMOJOTUH TJIACHUT,
4TO cUcTeMa A0JKHA paboTaTh B J1000i MOMEHT B IPOIECCE BHECEHM M3MEeHEeHN.
Wnaue rosops, mpu ucropzoBanuu TDD 3amperieHo BHOCHTD B CUCTEMY N3MEHEHNUs,
Hapymuaonre paboTococoOHOCTb 3ToM crcTeMbl. C KaxkKIbIM BHOCHMBIM U3MEHEHNEM
crcTeMa JI0OJKHA paboTaTh TaK JKe, Kak OHa paboTasa mpex/ie.

J17151 5TOTO GBI HEOOXONM TTAKET ABTOMATH3MPOBAHHBIX TECTOB. 3aITyCKast UX B OO0
MOMEHT BPEMEHH, 51 MOT GbI YOEIUTHCS B TOM, YTO MOBEJICHUE CHCTEMBI OCTAJIOCH He-
U3MEHHBIM. S y’Ke co37air MakeT MO/ IBHBIX 1 TPHEMOYHBIX TECTOB /IS Kaacca Args,
noka paborasl HaJl HauaJbHOU Bepcrell (OHa ke «OecropsaIouHoe MeCHUBO» ). MoLyIb-
HBIE TECThI OBLIN HATIMCAHBI HA Java 1 HaXO[UIUCh 1o/ yipasienuem JUnit. [Tpuemou-
HbIE TecThl ObLIN 0opMIIeHBI B BUje BUKU-cTpanul] B FitNesse. S Mor samycTuts a1
TECTHI B JIIOGONH MOMEHT TI0 CBOEMY YCMOTPEHUIO, U €CJIM OHU MTPOXOJIMIN — MOXKHO
OBITO He COMHEBATHCS B TOM, UTO CHCTEMA PabOTAET NMEHHO TaK, KaK TTOJOKEHO.

W torna 51 3aHAICS BHECEHIEM MHOKECTBA OUeHb MAJIEHBKIX N3MeHeHUH. Kaxxoe n3-
MeHeHUe IIPOJIBUTAIIO CTPYKTYPY CUCTEMBI K KOHITernuu ArgumentMarshaler, HoO mocJie
KaKIOTO M3MEHEHUsT CHCTeMa TIPO/IoJIKaIa HopMaabHo paborats. Ha mepBom sTare
s1 100aBuJI 3aroToBKY ArgumentMarshaller B koner mecusa (suictunr 14.11).

Jincturr 14.11. Knacc ArgumentMarshaller, npucoeanHeHHbIN k Args.java

private class ArgumentMarshaler {
private boolean booleanValue = false;

public void setBoolean(boolean value) {
booleanValue = value;
}

public boolean getBoolean() {return booleanValue;}

}

private class BooleanArgumentMarshaler extends ArgumentMarshaler {
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}

private class StringArgumentMarshaler extends ArgumentMarshaler {

}

private class IntegerArgumentMarshaler extends ArgumentMarshaler {

}
}

[TouaTtHo, 4TO HobaBIeHNE Klacca HUYero He HapyIIuT. [1oaToMy s BHeC camoe
TpocTelIee U3 BCeX BO3MOKHBIX M3MEHEHNH — M3MeHUJ KoHTelHep HashMap st
JIOTUYECKHMX apryMEHTOB TakK, YT0ObI IPY KOHCTPYUPOBAHUU TI€PeAaBaICA THUII Argu-
mentMarshaler:
private Map<Character, ArgumentMarshaler> booleanArgs =

new HashMap<Character, ArgumentMarshaler>();

ITO HapyHIImJjo pa60Ty HECKOJIbKUX KOMaH/l, KOTOPbIE S 6I:>ICTpO HCIIpaBUJI.

private void parseBooleanSchemaElement(char elementId) {
booleanArgs.put(elementId, new BooleanArgumentMarshaler());

}

private void setBooleanArg(char argChar, boolean value) {
booTeanArgs.get(argChar).setBoolean(value)

}

public boolean getBoolean(char arg) {
return falseIfNull(booleanArgs.get(arg).getBoolean());

1

V3menenus: BHOCATCS B TeX MeCTaX, 0 KOTOPBIX 51 YIIOMUHAJ paHee: METOJIBI parse, set
u get muig Trmna aprymenTa. K coskaseHuio, mpu Bcell He3HAUNTETbHOCTH N3MEHEeHU
HEKOTOPbIE TeCThbl CTAJIM 3aBepliaThcs Heyadel. BHUMaTeIbHO TPUCMOTPEBIINUCH
K getBooTlean, Bbl yBUAMTE, YTO €CJIM IIPU BBI30BE METO/IA € 'Y ' apryMeEHTa y He cylie-
CTBYET, BbI30B booleanArgs.get( 'y’ ) BepHeT null, a pyHKIIUA BBIAACT UCKJIIOYEHUE
NullPointerException. @yukius falselfNull samuinaia oT HOAOOHBIX CUTYaAIUI, HO
B pe3yJITaTe BHECEHHBIX M3MEHEHHIT OHa TiepecTasia paboTarh.

Crparerust MOCTEMEHHBIX U3MEHEHUTT TpeboBasa, 4TOOBI sI HEMEJICHHO HaJIa VI pa-
60Ty MPOTrPaMMBbI, IPEKIE UM BHOCHTH KaKue-JIub0 JOMOTHUTEIbHBIEC H3MEHEHUS.
JleticTBUTEBHO, TPOGIEMA PEITATACH TIPOCTO: HY;KHO OBLITO T06aBUTH TPOBEPKY Null.
Ho 1a aToT pas npoBepsATh HY/KHO OBLIO He JIOTHYECKOe 3HaueHue, a ArgumentMarshaller.

Cuauasa s1 yopau Bbi3oB falselfNull us getBoolean. DyHknus falselfNull crama
GecroesHoit, moaToMy 51 yopasi u camy GyHKIM0. TecThl Bce paBHO He TIPOXOUIH,
[I03TOMY $1 OBLJT YBEPEH, UTO HOBBIX OIIUOOK OT ATOTO YK€ He TIPUOABUTCSI.

public boolean getBoolean(char arg) {
return booleanArgs.get(arg).getBoolean():

}

3areM st pasbua ynkimio getBoolean HazBoe u pasmectust ArgumentMarshaller B co6-
CTBEHHOI ITepeMeHHOIT ¢ mMeHeM argumentMarshaller. JITnHHOE MMSI MHE He TTOHpa-
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BUJIOCH; BO-TIEPBBIX, OHO OBLJIO U30BITOUHBIM, @ BO-BTOPBIX, 3arPOMOKIAIIO (DYHKIIUIO.
COOTBETCTBEHHO 5T COKpaTHJI ero 10 am [N5].
public boolean getBoolean(char arg) {

Args.ArgumentMarshaler am = booleanArgs.get(arg):
return am.getBoolean();

}

Haxkowrert, s1 106aBUJI JIOTUKY TIPOBEPKU Nul1:

public boolean getBoolean(char arg) {
Args.ArgumentMarshaler am = booleanArgs.get(arg):
return am != null && am.getBoolean();

}

ApryMeHTbl String

Jlobasjierne moauepKKn String OBLIO OYEHDb ITOX0Ke Ha JobaBJeHUE MOLIEePHKKN
Boolean. MHe mpeacTosiio u3MeHUuTh HashMap 1 3actaBuTh paboTaTh GYHKIIMU Parse
set u get. ITosaraio, cjaeayOnuil Koj MOHATeH 6e3 MOSICHEHWI — eCcJIi He CYMTaTh
TOT0, YTO s PA3MECTUJI BCIO Peajii3alinio KOMIIOHOBKH apryMEHTOB B 6a30BOM KJicce
ArgumentMarshaller, BMECTO TOTr0 4YTOOBI PACIIPELESATD €€ 110 IIPOU3BOLHBIM KJIACCAM.

private Map<Character, ArgumentMarshaler> stringArgs =
new HashMap<Character, ArgumentMarshaler>();

private void parseStringSchemaElement(char elementId) {
stringArgs.put(elementId, new StringArgumentMarshaler()):

}

private void setStringArg(char argChar) throws ArgsException {
currentArgument++;
try {
stringArgs.get(argChar).setString(args[currentArgument]) :
} catch (ArrayIndexQutOfBoundsException e) {
valid = false;
errorArgumentId = argChar;
errorCode = ErrorCode.MISSING _STRING;
throw new ArgsException()
!
}

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;

}
public String getString() {

return stringValue == null ? "" : stringValue;
}

}

U cuoBa uaMeHeHusl BHOCUJIUCH II0CAEA0BATENbHO U TOJIbKO TaK, YTOObI TeCThI 10
KpaiiHeil Mepe XoTst ObI 3allycKaauch (Haske eciau 1 He mpoxoauan). Ecau paboro-
CII0COOHOCTH TecTa Oblila HapyllleHa, S CHadaja J00MBaJICs TOro, 4ToObl OH paboTal,
U TOJIBKO MTOTOM MIEPEXOUI K CIIEAYIONEMY U3MEHEHUTO.

BeposiTho, BBI yike TOHSIN, 4TO s cobuparoch cuenarh. CobpaB Bee TEKyIee moBee-
HIe KOMIIOHOBKY apTYMEHTOB B 6a30BOM KJjiacce ArgumentMarshaler, s HamepeH mepe-
MEINATD €T0 BHU3 B TIPOM3BOHbIE KIACCHL. ITO TIO3BOIUT MHE COXPAHUTH PAOOTOCTIO-
COOHOCTD TIPOTPAMMBI B XO/I€ TIOCTETIEHHOTO U3MEHEHHSI €€ CTPYKTYPBL.

OueBWIHBIM CJIELYIONUM IIIATOM CTAJIO TlepeMellieHre (DYHKIIMOHATBHOCTH apTyMeHTa
int B ArgumentMarshaler. I cHoBa Bce 0601LI0CH 6€3 CIOPIPU30B:

private Map<Character, ArgumentMarshaler> intArgs =
new HashMap<Character, ArgumentMarshaler>();

private void parselntegerSchemaElement(char elementId) {
intArgs.put(elementld, new IntegerArgumentMarshaler());

}

private void setIntArg(char argChar) throws ArgskException {
currentArgument++;
String parameter = null;
try {
parameter = args[currentArgument];
intArgs.get(argChar).setInteger(Integer.parselnt(parameter));
} catch (ArrayIndexQutOfBoundsException e) {
valid = false;
errorArgumentld = argChar;
errorCode = ErrorCode.MISSING INTEGER;
throw new ArgsException()
catch (NumberFormatException e) {
valid = false;
errorArgumentId = argChar:
errorParameter = parameter;
errorCode = ErrorCode. INVALID INTEGER:
throw new ArgsException()

}
}

public int getInt(char arg) {

—
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}

Args.ArgumentMarshaler am = intArgs.get(arg):
return am == null ? 0 : am.getInteger();

private class ArgumentMarshaler {

}

[TepemecTuB BCIO JIOTUKY KOMITOHOBKY apryMeHTOB B ArgumentMarshaler, s 3ansiyicsa
nepemMetiieneM (GYHKIIMOHATLHOCTHA B TPOM3BO/IHBIE Kiaacchl. Ha mepBom artare
sI TOJIKEH ObLI epeMecTuTh (hyHKINIO setBoolean B BooleanArgumentMarshaller u mo-
3a60TUTHCST O TOM, YTOOBI OHA TIPABUJIBHO BbI3bIBAJIACK. J[JIst aTOr0 6BLI CO3/1aH 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 = i;

}

public 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() {
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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);
}
3arem mertoy1 set ObuT peannsoBa B BooleanArgumentMarshaller.

private class BooleanArgumentMarshaler extends ArgumentMarshaler {
public void set(String s) {
booleanValue = true;
}
1

Haxomneri, Bb130B setBoolean OBLJ 3aMEHEH BbIZ0BOM Set.

private void setBooleanArg(char argChar, boolean value) {
booleanArgs.get(argChar).set("true");

}

Bce TecTst mpomau ycmemuo. Tak Kak u3MeHEHUS MPUBETU K IMepeMenieHuIo
set B BooleanArgumentMarshaler, s yaamua meToz setBoolean u3 6azoBOro KJjacca

ArgumentMarshaler.

Ob6parute BHuMaHue: abcTpakTHas GyHKIMA Set HoJydaerT aprymeHT String,
HO peasmn3aius B kjacce BooleanArgumentMarshaller ero He ncnombayet. S noba-
BWJI 9TOT apryMeHT, II0OTOMY UTO 3HaJI, YTO OH Oydem MCI0Jb30BaThCs KlaccaMu

StringArgumentMarshaller m IntegerArgumentMarshaller.

Ha cnexyromiem mare st perui pazmectuTb MeTo]] get B BooleanArgumentMarshaler.
IMomobHbIe pa3merennst get BCeTa BRITISISAT YPOIINBO, TOTOMY UTO (haKTUIeCKH
Bo3Bparmaercst Tutt 0bject, KOTOPBIN B IAHHOM CJTydae TIPUXOIUTCS TTPe0GPa30OBLIBATE

B Boolean.

public boolean getBoolean(char arg) {
Args.ArgumentMarshaler am = booleanArgs.get(arg):
return am != null && (Boolean)am.get():

}
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ITpocTo ajist TOro, 4TOObI IIPOrpaMMa KOMITUINPOBAJIACh, g 100aBUI B ArgumentMar-
shaler gynkmmio get.
private abstract class ArgumentMarshaler {

public Object get() {
return null;

}
}

[TporpaMmma KOMITUIIMPOBAJIACH, & TECThI, PA3yMeETCs, He TPOXoaAnIn. IToObI TecThl
CHOBa 3apaboTaJin, JOCTATOUHO OOBSIBUTH METO/ get aGCTPAKTHBIM 1 PEAT30BaTh €10
B BooleanAgumentMarshaler.

private abstract class ArgumentMarshaler {
protected boolean booleanValue = false;

bﬁbﬁc abstract Object get():
}

private class BooleanArgumentMarshaler extends ArgumentMarshaler {
public void set(String s) {
booleanValue = true;

}

public Object get() {
return booleanValue;
}
}

Wrax, TecThl CHOBA MPOXOAAT ycrerHo. Termepb 06a MeToa get u set pasMeraroTest
B BooleanArgumentMarshaler! 3To Mo3BOINIIO MHE YIAIUTh CTapyto OYHKINIO get-
Boolean u3 ArgumentMarshaler, mepeMecTuTb 3alUAIIIEHHYIO ITepeMeHHy1o booleanValue
B BooleanArgumentMarshaler u 0ObSBUTD €€ IPUBATHOI.

AHajlornuHble M3MeHeHs ObLI BHEeCEHbI A1 Ta String. S peannsoBas MeTobl set
u get, yiajinii HeHy KHble (DYHKITUU 1 [TIePEMECTHIT ITlePEMEHHbIE.

private void setStringArg(char argChar) throws ArgsException {
currentArgument++;
try {
stringArgs.get(argChar).set(args[currentArgument]);
} catch (ArrayIndexOutOfBoundsException e) {
valid = false:
errorArgumentId = argChar;
errorCode = ErrorCode.MISSING_STRING;
throw new ArgsException();
1
}

public String getString(char arg) {
Args.ArgumentMarshaler am = stringArgs.get(arg):
return am == null ? "" : (String) am.get():

}

252



AprymeHThI String 253

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();
1

private class BooleanArgumentMarshaler extends ArgumentMarshaler {
private boolean booleanValue = false;

pubTic void set(String s) {
booTeanValue = true:

}

pubTic Object get() {
return booleanValue;

}
}

private class StringArgumentMarshaler extends ArgumentMarshaler {
private String stringValue = "";

public void set(String s) {
stringValue = s;

}

public Object get() {
return stringValue;

}
}

private class IntegerArgumentMarshaler extends ArgumentMarshaler {

public void set(String s) {
1

public Object get() {
return null;
1
}
}
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OcraJsioch JIib TOBTOPUTH ITOT TIpollecc /ist integer. Ha aToT pas 3ajiaua HeMHOTO
YCJIOKHSETCS: TIeJIble Ynciia HeoOX0AnMo pasbupark, a B Xoze pasbopa BO3MOKHBI
uckiaouennd. Ho BHENTHUY BUL KOfIa YIY4IIaeTCS TeM, UTO BCs KoHIerus Number -
FormatException ckpbiTa B Kjacce 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;
errorArgumentld = argChar:
errorParameter = parameter;
errorCode = ErrorCode. INVALID INTEGER;
throw e;
}
}

private void setBooleanArg(char argChar) {
try {
booleanArgs.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 {
pubTic abstract void set(String s) throws ArgskException;
public abstract Object get():

}

private class IntegerArgumentMarshaler extends ArgumentMarshaler {
private int intValue = 0;

pubTic void set(String s) throws ArgsException {

try {
intValue = Integer.parselnt(s);
} catch (NumberFormatException e) {
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throw new ArgsException();

}

1
public Object get() {
return intValue;

1
}

KoHeuHo, TecTbl HO-TIpeskHeMy poxoanii. Jlajee s u3baBujIcst OT TpeX PasHOBUI-
HocTel Map B Havajle aIropuT™Ma, OTIEro CUCTeMa CTajla HaMHOTO 0oJjiee YHUBEPCAIb-
HOU. BripoueM, 1 He MOT' UX [TPOCTO YAQJIUThH, TIOCKOJIBKY 9TO HAPyLIIo Obl paboTy
cucreMbl. BMecTo 31010 21 106aBUI HOBBIH 00beKT Map auig ArgumentMarshaler, a 3atem
[I0CJIeIOBATENIbHO U3MEHSI METO/IbI, YTOOBI OHU UCIIOJIb30BAIN ITOT 00BEKT BMECTO
TPeX UCXOIHBIX.

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 parseBooleanSchemaETlement(char elementld) {
ArgumentMarshaler m = new BooleanArgumentMarshaler();
booleanArgs.put(elementld, m);
marshalers.put(elementId, m);

}

private void parselntegerSchemaElement(char elementld) {
ArgumentMarshaler m = new IntegerArgumentMarshaler();
intArgs.put(elementId, m);
marshalers.put(elementId, m);

}

private void parseStringSchemaElement(char elementld) {
ArgumentMarshaler m = new StringArgumentMarshaler();
stringArgs.put(elementld, m);
marshalers.put(elementId, m);

Pasymeercs, TecThl TPOXOINIH yCIenTHO. /lasee s mpuBes MeToz 1sBooleanArg:

private boolean isBooleanArg(char argChar) {
return booleanArgs.containsKey(argChar);

}
K CJIeyIONIeMy BULY

private boolean isBooleanArg(char argChar) {
ArgumentMarshaler m = marshalers.get(argChar);
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return m instanceof BooleanArgumentMarshaler;
1

TecTpl no-mpeskHeMy TPOXoAT. S BHEC aHaJorMuHble U3MeHeHus 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;

}

TecTer mpoxoAT. S yamni Bce TOBTOPSIIONIMECS BbI3OBBI Marshalers.get:

private boolean setArgument(char argChar) throws ArgsException {
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:

}

[Ipruns A cyIecTBOBAHUS TPeX METOZOB 1SXXXArg He ocTanock. S opopmua nx
B BH/le BCTPOEHHOTO KO/JIa

private boolean setArgument(char argChar) throws ArgsException {

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 caepyiomiem 1iare g neperies Ha UCIOJAb30BaHKe aCCOIMATUBHOTO MAacCUBa mar-
shalers B hyHKIMAX set, 0OTKA3bIBasICh OT UCIIOJIB30BAHUS TPEX CTAPBIX KOHTEIHEPOB.
[TpeoGpasoBarne HavaaoCh ¢ Boolean

private boolean setArgument(char argChar) throws ArgskException {

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) {

}

TecTbl TPOXOAMIIH YCTIETITHO, U S CZIEJIA TO JKe caMoe I TUIOB String u Integer. Jto
MO3BOJIUJIO MHE WHTETPUPOBATDH YACTh HEKPACHBOTO KO/Ia 00PabOTKY MCKITIOUeHN
B yHKIIIO 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;
1

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 ArgskException()

} catch (ArgskException 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();

!
}
$1 BIUIOTHYIO TIOZIOMIE K YAAJEHHIO TpeX cTapbix 06bekToB Map. Ipesxkie Bcero 66110
HEOOXOIMMO TIprBecTH (YHKITNIO getBoolean:
public boolean getBoolean(char arg) {
Args.ArgumentMarshaler am = booleanArgs.get(arg):
return am != null && (Boolean) am.get();

1
K CIeyToleMy 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;

}

BosmoxHo, ocseiee n3amMeHenne Bac yausuiao. [logemy st BApyr pemma o6pada-
ThiBaTh ClassCastException? Jleso B TOM, 4TO HapsiAy ¢ HAOOPOM MOZYJIbHBIX TECTOB
y MeHs1 ObLI OT/IEIbHBII HAOOP NPUEMOUYHBIX TECTOB, HATMcaHHbIX i FitNesse. Oka-
3a710cb, 4TO TecTbl FitNesse nipoBepsiiin, 4yTo 11pu BbI30oBe getBoolean i aprymenra
C TUTIOM, OTJIMYHBIM OT Boolean, Bo3Bpataercs false. MojybHbIe TECThl 9TOTO He
nesanu. Jlo aToro MoMeHTa i 3a11yCKasl TOJIbKO MOJLYJIbHbIE TeCThI!.

! Yro6bl IPeOTBPATUTD TIOL00HbIE CIOPIPU3bI B OyyIeM, 51 100ABII HOBBII MOZLYJIbHBII TECT,
KOTOPBIH 3ammyckas Bce TecThl FitNesse.
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[Tocientee u3MeHeHKe TO3BOJINIIO UCKJIIOYUTD €I1E OHY TOUKY UCIIO/Ib30BaHU 00b-
eKkTa Map asg tuna Boolean:
private void parseBooleanSchemaElement(char elementId) {

ArgumentMarshaler m = new BooleanArgumentMarshaler();

—booteanArgs—puttetementta—m—
marshalers.put(elementId, m);

}

Tenepb 00beKT Map 7ist THITA BOolean MOKHO ObLIO yAAINUTh:
public class Args {

- | .
—hewHashMap<Character—ArgumentMarshaters>

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>();

[asee s 1poiesiay aHAJIOTMYHYIO IIPOLEAYPY /sl apryMeHToB String u Integer u He-
MHOTO IIOAYNACTAI KOJL:

private void parseBooleanSchemaETlement(char elementld) {
marshalers.put(elementld, new BooleanArgumentMarshaler()):

}

private void parselntegerSchemaElement(char elementld) {
marshalers.put(elementld, new IntegerArgumentMarshaler());

}

private void parseStringSchemaElement(char elementld) {
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 {

e | . .
—newHashMap<Character—ArgumentMarshaters>tr -
: c A Marshaters—intArgs—
—newHashMap<Character—ArgumentMarshaters>r-
private Map<Character, ArgumentMarshaler> marshalers =
new HashMap<Character, ArgumentMarshaler>():
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3areM s TIOZICTaBUIT B parseSchemakTement Ko TpeX METOOB parse, COKPATHBITHXCS
JI0 OJTHON 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(elementId, 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);
}

}

JlaBaiite B3ryistHeM Ha 001yt KapTury. B juctunre 14.12 npecraBieHa TekyIas
opma kimacca Args.

JinctuHr 14.12. Args.java (nocne nepsoli nepepaboTku)
package com.objectmentor.utilities.getopts;

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, ArgumentMarshaler> marshalers =
new HashMap<Character, ArgumentMarshaler>();
private Set<Character> argsFound = new HashSet<Character>();
private int currentArgument;
private char errorArgumentlid = "\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) {
1

return valid;

}

private boolean parseSchema() throws ParseException {
for (String element : schema.split(",")) {
if (element.length() > 0) {
String trimmedElement = element.trim();
parseSchemaklement (trimmedETement):
}
1

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(elementId, new BooleanArgumentMarshaler())
else if (isStringSchemaElement(elementTail))
marshalers.put(elementld, new StringArgumentMarshaler());
else if (isIntegerSchemaElement(elementTail)) {
marshalers.put(elementId, new IntegerArgumentMarshaler())
} else {
throw new ParseException(String.format(
"Argument: %c has invalid format: %s.", elementld, elementTail), 0):
1
}

private void validateSchemaElementId(char elementld) throws ParseException {
if (!Character.isLetter(elementld)) {
throw new ParseException(
"Bad character:" + elementId + "in Args format: " + schema, 0):
1
}

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
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JinctmHr 14.12 (npogosmkeHne)

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 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 ArgskException {
if (setArgument(argChar))
argsFound.add(argChar)
else {
unexpectedArguments.add(argChar);
errorCode = ErrorCode.UNEXPECTED_ARGUMENT:
valid = false;
1
1

private boolean setArgument(char argChar) throws ArgsException {
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 ArgskException {
currentArgument++;
String parameter = null;
try {
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parameter = args[currentArgument];
m.set(parameter);
} catch (ArrayIndexOutOfBoundsException e) {
errorCode = ErrorCode.MISSING_INTEGER:
throw new Argskxception();
catch (ArgsException e) {
errorParameter = parameter;
errorCode = ErrorCode. INVALID_INTEGER:
throw e;

}
}

private void setStringArg(ArgumentMarshaler m) throws ArgsException {
currentArgument++;
try {
m.set(argsfcurrentArgument]);
} catch (ArrayIndexOutOfBoundsException e) {
errorCode = ErrorCode.MISSING STRING;
throw new Argskxception();

}
}

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):
npodocenue 5
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JinctmHr 14.12 (npogosmkeHne)

case MISSING_INTEGER:
return String.format("Could not find integer parameter for -%c.",
errorArgumentId);
1

return

}

private String unexpectedArgumentMessage() {
StringBuffer message = new StringBuffer("Argument(s) -")
for (char c : unexpectedArguments) {
message.append(c);
1
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;
}

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;
}
}

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 {
public 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 = ""
public 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 ArgstException();

}

}
public Object get() {
return intValue;

}
}
}

Bpose 6b1 poenana 6osbiiast paboTa, a pe3ybraT He Bredatisier. CTpyKTypa Koja
HEMHOI'O YJIy4lIMIach, HO B Haya/e JUCTUHIA [O-IIPEKHEMY 0ObSBIISIOTCI MHOTO-
YHUCJIEHHbIE TIepeMEHHbIE; B SetArgument ocTtasmach KOMapHasa KOHCTPYKIUA ITPOBEPKU
THIa; GYHKIUHU Set BBIJISIAT IIPOCTO YaKacHo. 51 yske He roBopto 06 06paboTKe oIu-
60k... Ham emte mpencrout Gosbinas pabora.

ITpesx e Bcero xoTesioch Obl M30AaBUTHCS OT KOHCTPYKIMK BbiOopa B setArgument [ G23].
B nnease ona gospkHa OBITh 3aMeHEHa eIMHCTBEHHBIM BBI3OBOM ArgumentMarshaler. set.
Ao 03HaUaeT, 4To KoJ setIntArg, setStringArg u setBooleanArg mosskeH OBITH TIepe-
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MellleH B COOTBETCTBYIOINE KJIACChI, IPOU3BOIHbIE OT ArgumentMarshaler. OHako ripu
HTOM BO3HUKAET OJHA IpobJieMa.

BuumaresnbHo ipucMoTpeBHIUCh K yHKIUU SetIntArg, MOKHO 3aMETUTD, YTO B HEH
UCTIOJIB3YIOTCS JIBE EPEMEHHbBIE 9K3EMILISIPOB: args u currentArg. YTo0sI IepeMecTUuTh
setIntArg B BooleanArgumentMarshaler, MHe nipuzgercs nepejarb args u currentArgs
B apryMeHTax Ipu Bbi3oBe. Perenue mosydaercs «rpsisabivy [F1]. 51 661 nipemouen
nepeaTh OfMH apryMeHT BMecTO ABYX. K cuacTbio, y mpobJIeMbl CYIIECTBYET IPOCTOE
pelenne: Mbl MOKEM 11peobpa3oBaTh MacCUB args B 17st u nepexarh [terator ¢pyHK-
usim set. Creyroriee mpeobpasoBaHue OBLITO MTPOBEAEHO 3a JECITh IMAaroB, ¢ 00si3a-
TeJIbHBIM BBIITOJTHEHUEM BCEX TECTOB MOCJIe KaxK/I0To Iara. 37ech 5 MPUBE/LY TOIbKO
KOHEUHBIIT Pe3yJIBTaT, HO BbI JIETKO CMOKETE OMO3HATH GOJIBITHHCTBO TIPOMEKYTOUHBIX
1IaroB 110 9TOMY JIUCTUHTY.

public class Args {
private String schema;
—private-Stringtiargs:
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 errorArgumentld = "\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}

public 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():

266



AprymeHThI 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 Argskxception();
} catch (ArgsException e) {
errorParameter = parameter;
errorCode = ErrorCode. INVALID_INTEGER:
throw e;

}
}

private void setStringArg(ArgumentMarshaler m) throws ArgsException {
try {
m.set(currentArgument.next())
} catch (NoSuchElementException e) {
errorCode = ErrorCode.MISSING_STRING;
throw new Argskxception();
1
}

Bce usMeHeHUs ObLI IPOCTHIMU ¥ He HapyInaau paboTsl TecToB. Ternepb MOKHO 3a-
HATBCS MepeMelienrieM (hYHKIINUI B COOTBETCTBYIOIIINE TPOU3BO/IHBIE KJ1acchl. Haunem
C BHECEeHUd U3MeHeHui B setArgument:

private boolean setArgument(char argChar) throws ArgskException {
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);
—etse
ceturA—fatse:
} catch (ArgsException e) {
valid = false;
errorArgumentld = argChar;
throw e;

}

return true;

}

——
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ITO U3MeHeHUe Ba)KHO, [IOTOMY YTO Mbl XOTUM IOJTHOCTHIO YCTPAHUTD IIETIOYKY 1 f-
else. J[lsis1 5TOTO U3 Hee HeOOXOMMMO BBIBECTH COCTOSTHIE OMTUOKH.

Terepp MOKHO TIePeXOAUTH K TIepeMelenrio hyHkiuil set. Dyukius setBooleanArg
TPUBUAJIbHA, TOITOMY HauHeM ¢ Hee. Hamma 3amaua — uamennutsb pyHkimio setBool-
eanArg Tak, 4ToObI OHa [IPOCTO NepeJaBaia yipasjieHue 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;
errorArgumentId = argChar;
throw e;

}

return true;

}

private void setBooleanArg(ArgumentMarshaler m,
Iterator<String> currentArgument)
throws ArgsException {

—try—t

m.set("true");

—cateh—tArgsExceptioner—
4}

1
Ho Bestb MbI TOJIBKO UTO MepeHecgn 06padoTKy uckItoueHns B GyHkino? Curyarms
C BKJIFOYEHHEM TOTO, YTO Bbl HAMEPEBAETECH BCKOPE UCKIIOYNTH, BECbMA YACTO BCTPE-
wqaeTcst pu repepaboTke Koaa. Mastbiil pasMep IaroB 1 HeOOXOIMMOCTD TIPOXOKICHUST
TECTOB 03HAYAET, YTO BAM IIPUJIETCS YaCTO MepeMEIaTh Tya-cioa (hparMeHThl KOJia.
ITepepaboTka Kozia HanmoMuHaeT KyOuK Pybuka: aToObl 10OUTHCS GOJIBINON 11eTH,
HEOGXOMMO BBITIOJTHUTH MHOKECTBO MEJIKUX orepainil. Kaskaas oneparus genaer
BO3MOKHOH CJIEYIONYIO.

3aueM repenaBaTh UTEpaTop, ecyu setBooleanArg o He HyskeH? [loTOMY UTO OH HY-
skeH setIntArg m setStringArg! U ecim g Xxo4y opraHmu3oBaTh JIOCTYIT KO BCEM TPeEM
(dyHKIMM yepes3 abcTpakTHBI MeTol B ArgumentMarshaller, mue re o6oiiTich 6€3 ero
nepemaun setBooleanArg.

Wrak, hyHkuus setBooleanArg crasa 6ecrionestoit. Ecimm 6b1 B ArgumentMarshaler mpu-
cyTcTBOBasia (DyHKIUS Set, TO MbI MOTJIH ObI BBI3BATD €€ HAPSMYIO. SHAYUT, HYKHO
cos/1aTh Takyio (pyHKIM0! TIepBbIM IaroM cTaHeT BKJIKYEHHE HOBOTO aOCTPAKTHOTO
MeToj1a B ArgumentMarshaler.
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private abstract class ArgumentMarshaler {
public abstract void set(Iterator<String> currentArgument)
throws ArgsException;
public abstract void set(String s) throws ArgskException;
public abstract Object get():

}

KOHe‘{HO, 9TO HapymiaeT pa60Ty BCEX MPOMN3BO/IHBIX KJIACCOB, ITO3TOMY MbI I[O68.BI/IM
peamm3annio HOBOTO METO/Ia B KasK/IBIA 13 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) {
—booteanvatie—trues
}

public Object get() {
return booleanValue;
}
1

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;
}
}

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 ArgsException();
}
}
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public Object get() {
return intValue:

}
}

A temneps setBooleanArg MOKHO yIaTUTh!

private boolean setArgument(char argChar) throws ArgsException {
ArgumentMarshaler m = marshalers.get(argChar);

if (m == null)
return false;
try {

if (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;
errorArgumentId = argChar:
throw e;

}

return true;
}
Bce Tects npoxozaT, a pynkimg set pasmeniaercst B BooleanArgumentMarshaler! Terrepn
MOYKHO CZIeJIaTh TO JKe camoe g 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;
errorArgumentId = 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 Teriepb 3aBepuIAONIHIT ITPUX: yOUpaeM 1enouky if-else

private boolean setArgument(char argChar) throws ArgsException {
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;

!

}

Wsbasisiemcs o iumHuX hyHKIMN B IntegerArgumentMarshaler n cjierka YucTuM KOJ:

private class IntegerArgumentMarshaler extends ArgumentMarshaler {
private int intValue = 0

pubTic void set(Iterator<String> currentArgument) throws ArgsException {
String parameter = null;
try {
parameter = currentArgument.next();
intValue = Integer.parselnt(parameter);
} catch (NoSuchETementException e) {
errorCode = ErrorCode.MISSING INTEGER;
throw new ArgsException();
} catch (NumberFormatException e) {
errorParameter = parameter;
errorCode = ErrorCode. INVALID INTEGER;
throw new Argsktxception();
}
1

public Object get() {
return intValue;

}
}

}

ArgumentMarshaler npeoGpasyercsa B unrepdeiic:

private interface ArgumentMarshaler {
void set(Iterator<String> currentArgument) throws ArgskException;
Object get();

}

A Terepb IOCMOTPUTE, KAK JIETKO J0OABJISITH HOBBIE THITBI aDI'YMEHTOB B 9TY CTPYKTY-
py. KonmuecTBo namMenennit MUHMMAJIbHO, & BCe MI3MEHEHWST JIOTHYECKHU N30JIMPOBAHbI.
Haumewm ¢ q1o6aBjieHrsI HOBOIO TECTOBOIO CLIiEHAPUsI, IIPOBEPSIOIIETO IPaBUIbHOCTD
paboThI aprymeHToB double:
public void testSimpleDoublePresent() throws Exception {

Args args = new Args("x##". new String[] {"-x"."42.3"}).

assertTrue(args.isValid());

assertEquals(l, args.cardinality());

assertTrue(args.has('x')):

assertbquals(42.3, args.getDouble('x"), .001);

272



AprymeHThI String 273

YuctuMm Koz pasbopa GopMaTHoiil CTPOKU U 1oOaBsseM oOHapysKeHue # 11 apry-
MeHTOB THIia double.

private void parseSchemaElement(String element) throws ParseException {

char elementld = element.charAt(0):
String elementTail = element.substring(l):
validateSchemaklementId(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("##"))

marshalers.put(elementId, new DoubleArgumentMarshaler());
else

throw new Parsetxception(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;

}
}

J1714 HOBOTO THIIA TOOABIAIOTCA HOBBIC KOJBI OIIIOOK

private enum ErrorCode {
0K, MISSING _STRING, MISSING INTEGER, INVALID INTEGER, UNEXPECTED ARGUMENT,
MISSING DOUBLE, INVALID DOUBLE}

A ere nonagobuTcest pyHkiust 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 Tecthr yenenrno npoxoaat! lo6asaeHre HOBOTO TUIIA TIPOILIO B 11e10M 6es-
6osiesHenHo. Tenepp gasaiite ybeaumMcst B ToM, uTo o6paboTka omnbok paboraer
npaBuIbHO. Cremytonuii TeCTOBBIN CIleHAPUIi TPOBEPSIET, UTO TPHU Tepeiade Hepas-
GupaeMoii CTPOKM € apIryMEHTOM ## BBIIAETCS COOTBETCTBYIONIAs OMHMOKa:

pubTlic 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"));
assertkEquals("Argument -x expects a double but was 'Forty two'.",
args.errorMessage())
}

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 ""

}
Tectbl yenernHo mpoxoasat. CreAy oIl TeCT MPOBEPSIET, UTO OIMTHOKA C OTCYTCTBYIO-
muM aprymertoM double OymeT ycierHo obHapyKeHa:
public void testMissingDouble() throws Exception {

Args args = new Args("x##", new String[I{"-x"});

assertFalse(args.isValid());

assertkEquals(0, args.cardinality());
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assertFalse(args.has('x'));
assertbEquals(0.0, args.getDouble('x'), 0.01);
assertEquals("Could not find double parameter for -x.",
args.errorMessage());
}

Kak u 05Kumanoch, Bce MPOXOAUT YCIEMHO, DTOT TeCT OB HAMMCAH MTPOCTO JIJIsT
MOJTHOTBI KAPTUHBL.

Koj uckiouenust HeKpacus, U B KJyiacce Args emy He MecTo. Takike B KOjle MHUIIM-
upyercs uckaodenue Parsebxception, KoTopoe Ha caMOM JieJie HaM He IIPUHA/JIEKUT.
JaBaiiTe 00beJUHUM BCe UCKJIIOUYEHM B OJMH Kaacc ArgsException u epeMecTiM ero
B OTZICTTbHBIN MOZYJIb.

public class ArgsException extends Exception {
private char errorArgumentId = "\0';
private String errorParameter = "TILT";
private ErrorCode errorCode = ErrorCode.0K;

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 ArgsException.ErrorCode errorCode = ArgsException.ErrorCode.OK;
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 {

.

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(elementId)) {
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 = ""

public void set(Iterator<String> currentArgument) throws ArgsException {
try {
stringValue = currentArgument.next():
} catch (NoSuchElementException e) {
errorCode = ArgsException.ErrorCode.MISSING STRING;
throw new ArgsException();
}
1

public Object get() {
return stringValue;

}
}

private class IntegerArgumentMarshaler implements ArgumentMarshaler {
private int intValue = 0;

public 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 = ArgskException.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;
1
}

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 (NoSuchETementException e) {
errorCode = ArgskException.ErrorCode.MISSING DOUBLE;
throw new ArgsException();
} catch (NumberFormatException e) {
errorParameter = parameter;
errorCode = ArgsException.ErrorCode. INVALID DOUBLE;
throw new ArgsException();

}
}

public Object get() {
return doubleValue;

}
}
}

XopoIiio — Terepb Args BbIIaeT eIMHCTBEHHOe UCKI0YeHue Argskxception. Boienenue
ArgsException B OTAENbHbBII MOIYJIb IPUBEAET K TOMY, 4TO GOJIBINOI 0GBEM BCITOMOTa-
TEJBHOIO KozIa 00pabOTKK OLIMOOK IIEPEMECTUTCS U3 MOYJISL Args B 9TOT MOJLYJIb. DTO
HauboJiee eCTeCTBEHHOE U 0YEBU/IHOE MECTO JIJISE Pa3MEIIeHUs 9TOTO KO/a, BA0OaBOK
repeMeleHne TIOMOKET OUUCTUTh TepepabaThiBaeMbIi MOLYJIb Args.
Wrak, HaM yJasoch MOJHOCTHIO OTAENUTH KOJ UCKIIOYEHUN U OMIMOOK OT MOLYJIsI
Args (muactuaru 14.13—14.16). Jlus petieHust 910l 3aa4u MOHALOOUIOCH TIPUMEPHO
30 TpoMe;KY TOUHBIX MIATOB, U ITOCJE KasK/[OTO MIara MPOBEPSIJIOCH TPOXOJK/IEHNE 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());

!
public void testWithNoSchemaButWithOneArgument() throws Exception {
try {
new Args("", new String[1{"-x"});
fail():;

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. UNEXPECTED ARGUMENT,
e.getErrorCode())
assertbquals('x", e.getErrorArgumentId()):

1
}
pubTlic void testWithNoSchemaButWithMultipleArguments() throws Exception {
try {
new Args("", new String[J{"-x", "-y"});
fail();

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. UNEXPECTED ARGUMENT,
e.getErrorCode())
assertbquals('x", e.getErrorArgumentId()):

}
}

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())
assertEquals('*', e.getErrorArgumentId());
1
1

public void testInvalidArgumentFormat() throws Exception {
try {
new Args("f~", new String[J1{})
fail("Args constructor should have throws exception")
} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. INVALID FORMAT, e.getErrorCode());
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assertkEquals('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

}

pubTlic void testSpacesInFormat() throws Exception {
Args args = new Args("x, y", new String[J{"-xy"})
assertkEquals(2, args.cardinality());
assertTrue(args.has('x"))
assertTrue(args.has('y')):

}

public void testSimpleIntPresent() throws Exception {
Args args = new Args("x#", new String[J{"-x", "42"})
assertEquals(l, args.cardinality());
assertTrue(args.has('x"))
assertbquals(42, args.getInt('x"));

pubTlic void testInvalidInteger() throws Exception {

try {
new Args("x#", new String[J{"-x", "Forty two"})
fail();

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. INVALID INTEGER, e.getErrorCode())
assertEquals('x", e.getErrorArgumentId());
assertkEquals("Forty two", e.getErrorParameter());

1

}

npodoicenue
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JNinctuur 14.13 (npoagomkeHne)

public void testMissingInteger() throws Exception {
try {
new Args("x#", new String[1{"-x"});
fail();
} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode.MISSING INTEGER, e.getErrorCode())
assertbquals('x", e.getErrorArgumentId());

}
}

public void testSimpleDoublePresent() throws Exception {
Args args = new Args("x##", new String[I{"-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##", new String[J{"-x", "Forty two"});
fail();

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode. INVALID DOUBLE, e.getErrorCode());
assertEquals('x', e.getErrorArgumentId());
assertbquals("Forty two", e.getErrorParameter());

1
!
public void testMissingDouble() throws Exception {
try {
new Args("x##", new String[1{"-x"});
fail();

} catch (ArgsException e) {
assertEquals(ArgsException.ErrorCode.MISSING DOUBLE, e.getErrorCode())
assertEquals('x', e.getErrorArgumentId());

}
}
}

Jinctunr 14.14. ArgsExceptionTest.java

public class ArgsExceptionTest extends TestCase {
pubTlic void testUnexpectedMessage() throws Exception {
ArgsException e =
new ArgsException(Argskxception.ErrorCode. UNEXPECTED ARGUMENT,
X', onull);
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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assertkEquals("Could not find string parameter for -x.", e.errorMessage())

}

public void testInvalidIntegerMessage() throws Exception {
ArgsException e =
new Argskxception(ArgsException.ErrorCode. INVALID INTEGER,
"x", "Forty two"):
assertbquals("Argument -x expects an integer but was 'Forty two'.",
e.errorMessage()):
}

public void testMissingIntegerMessage() throws Exception {
ArgsException e =
new Argskxception(Argstxception.ErrorCode .MISSING INTEGER, 'x", null);
assertEquals("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);
assertkEquals("Could not find double parameter for -x.", e.errorMessage())
}
}

Jinctuur 14.15. ArgsException.java

public class ArgsException extends Exception {
private char errorArgumentId = "\0"':
private String errorParameter = "TILT":
private ErrorCode errorCode = ErrorCode.0K;

public ArgskException() {}
public ArgsException(String message) {super(message);}

pubTlic ArgsException(ErrorCode errorCode) {
this.errorCode = errorCode;

}

public ArgsException(ErrorCode errorCode, String errorParameter) {
this.errorCode = errorCode;
this.errorParameter = errorParameter;

}

public Argskxception(ErrorCode errorCode, char errorArgumentld,

String errorParameter) {
npodoicenue
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}

this.errorCode = errorCode;
this.errorParameter = errorParameter;
this.errorArgumentld = errorArgumentlId;

public char getErrorArgumentId() {

}

return errorArgumentld;

public void setErrorArgumentId(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() 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 {

}

0K, INVALID_FORMAT, UNEXPECTED ARGUMENT, INVALID ARGUMENT NAME,
MISSING_STRING,

MISSING INTEGER, INVALID INTEGER,

MISSING DOUBLE, INVALID DOUBLE}

JinctuHr 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) {
parseSchemat lement (eTement.trim())
}
1

return true;

private void parseSchemaElement(String element) throws ArgsException {

char elementld = element.charAt(0);
String elementTail = element.substring(l);
validateSchemaklementId(elementId);
if (elementTail.length() == 0)

marshalers.put(elementld, new BooleanArgumentMarshaler())
else if (elementTail.equals("*"))

marshalers.put(elementId, new StringArgumentMarshaler());
else if (elementTail.equals("#"))

marshalers.put(elementId, new IntegerArgumentMarshaler())
else if (elementTail.equals("##"))

npodoicenue

283



284 Fnasa 14. NocnenoBaTeslbHOE ouLLeHne

JinctmHr 14.16 (npogomkeHne)

marshalers.put(elementId, new DoubleArgumentMarshaler());
else
throw new Argskxception(ArgskException.ErrorCode. INVALID FORMAT,
elementId, elementTail);

}

private void validateSchemaElementId(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 = argsList.iterator(); currentArgument.hasNext();) {
String arg = currentArgument.next();
parseArgument(arg) ;
1
1

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));
1

private void parseElement(char argChar) throws ArgskException {
if (setArgument(argChar))
argsFound.add(argChar);
else {
throw new Argskxception(ArgskException.ErrorCode.UNEXPECTED ARGUMENT,
argChar, null):
1

}

private boolean setArgument(char argChar) throws ArgsException {
ArgumentMarshaler m = marshalers.get(argChar)

it (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 + "]";
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;
}

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;
}
}

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 U3MEHEHUS B KJacce Args CBeJNCh K yaaaeHusM. bosbimas gacTs Koza
yrra u3 Args B ArgsException. Xoporro. M bl Takske epeMecTHIIN BCe PA3HOBUIHOCTH
ArgumentMarshaller B otmesbhbie (haiiibl. Emnne mayydiie!

OnHuM U3 Ba)KHEHINX aCMEeKTOB XOPOIIEH MTPOTPAMMHOM apXUTEKTYPBI SIBJISIETCS
JIornyeckoe pasbueHne Kojga — Co3iaHue IMOAXOASIINX MECT JJIsl pa3MelleHUs PasHbIX
KOZIOBBIX 6JIOKOB. Pasjiejienne 0TBETCTBEHHOCTH 3aMETHO YIIPOLIAET IIOHUMaHKe U CO-
MTPOBOJKCHUE KOJIA.

O6paT1/1Te BHUMaHWe Ha MeToJ| errorMessage kiacca Argskxception. OueBuano, pas-
MeleHue GopMaTupoBaHus coobiieHns 06 omubKax HapyliaeT IPUHIUIL eJUHOI
orBercTBeHHOCTH. Kiace Args oJ/keH 3aHUMaThest 06pabOTKOI apryMeHTOB, a He
dhopmartom coobiennii 06 omunbkax. Ho HaCKOIbKO JTOMMYHO pasMeIiaTh Koz popMa-
TUPOBaHUS co00IIeHuiT B ArgsException?

OTKPOBEHHO TOBOPS, HTO KOMIIPOMKCCHOE pelieHue. [Tob30BaTesIM, KOTOPbIM He
HpPaBUTCs, 4TO coobIIeHns 06 ommbKax mocrapjseT Kiace ArgsException, npugercs
Harmucarb COOCTBEHHYIO Pean3alliio.

K aTOMYy MOMEHTY MBI y:Ke BIVIOTHYIO IIO/IOILIN K OKOHYATEIbHOMY PElIeHUIO, [I[PUBe-
JIEHHOMY B HawaJie 3TO¥ TJIaBbl. 3aBepIIaoliie MpeoOPasoOBAHUST OCTAIOTCS YUTATEIHO
JUIS1 CAMOCTOSITEIBHBIX YITPasKHEeHUH.

3aK/iroueHume

3actaBuTh Kozl paboTaTh HEAOCTATOUHO. PaO0TOCTIOCOOHBIIN KO/l YaCTO HECOBEPIIEHEH.
ITporpaMMHUCTBI, KOTOPBIE 3aCTABJISIIOT CBOI KO paboTaTh M Ha HTOM CYHUTAIOT CBOIO
3ajlauy BBIMIOJIHEHHOI, BetyT cebst HerpodeccnonaibHo. BosMoskHo, OHU omacaiores,
9TO Y HUX HE XBATUT BPEMCHU [IJIsI COBEPIICHCTBOBAHUA CTPYKTYPBI 1 aDXUTEKTYPhI
KOJIa, HO sI HE MOTY C 9TUM COTJIaCHThCst. HUUTO He OKa3biBaeT HACTONBKO BCECTOPOH-
HETO U JJINTEJIbHOTO OTPUIATEIbHOTO BAUSHUA Ha CyAbOY IIPOTPAMMHOIO IIPOEKTA,
Kak 11oxoit ko T1moxoit Tpahuk MOKHO TiepeiesiaTh, MIoXue TpebOBAHUSA MOKHO
nepeotpeiesuTh. [110Xyio AuHAMUKY pabovell TPYIIIb €llle MOKHO UCTIPaBUTh. 1110~
XOM KOJI 3aTHMBaeT U pa3byxXaeT, NpeBpamasach B OeCIIOMIAAHBIA TPy3, KOTOPBIN TSHET
rpymiy Ko Ay, CKOJIBKO pas st BUjies1, Kak paboTa 3aX0UT B TYIIHK MO OHOMN TIPUYHHE:
B CIIEIIKe BMECTO JI0OPOTHOTO KOJa CO3/laBasiach Kakast-To Ge300pa3Hasi MellaHnHa,
KOTOPast MocJie aToro obpekasa rpymmny Ha 6eCKOHEUHbIC MyYeHUSI.

Koneuno, mm10xo0ii Kog MOKHO BeIYUCTUTH. Ho 9T0 00X0auTCs 04ens 1oporo. B mpo-
1ecce 3arHUBaHKS KOJIa MOJLYJIN TIOCTEIIEHHO TIPOHKUKAIOT APYT B ApyTa, 06pasyercst
MHO’KECTBO CKPBITBIX U 3Ty TAHHbIX 3aBUCUMOCTei. [lorck 1 pa3pbIB cTapbix 3aBUCH-
MoCTeil — jinTebHasd, Tsokesas pabora. C Apyroi CTOPOHDL, HOAEPKUBATD YUCTOTY
B KOJIE OTHOCHTEJILHO HECI03KHO. EC/i yTpoM BBl yCTPOMIN GECIIOPSIIOK B MOJYJIE, TO
ero OyeT JIerko BHIYUCTUTD JHeM. VIJiu eliie Jiydiie, ecJiu Bbl YCTPOUIU OECIIOpsIoK
[ITh MUHYT Hasajl, TO ero OyeT OU4eHb JIeTKO BBIYUCTUTH IIPSMO ceifuac.

I/ITaK, IIOCTOAHHO CJIENTE 3a TEM, 4yTOOBI Ball KO/l OCTaBaJICAd KaK MOKHO 6oJtee 1po-
CTBIM U YuCThIM. He I[OHyCK&I?ITG, 4yTOOBI OH HavyaJsl 3aTHUBATh.
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UHdpacTpykTypa JUnit

¥ JUnit MmHOTO aBTOPOB, HO BCE HAYAJIOCh ¢ cOBMecTHOrO Tepesnera Kenra bBeka
n dpuka Tamma B Atsanty. Kenrt xoren ocBouth Java, a Dpuk cobupasics 3aHsaThCst
usydeHueM TecToBoil mHMpacTpykTypbl Kenra st ssbika Smalltalk. <A uro mosker
OBITH 0OJIEE ECTECTBEHHBIM /IS ABYX ,TeXHAPEI“, 3allePThIX B TECHOM IIPOCTPAHCTBE,
YeM ZI0CTaTh IOPTATHBHbBIE KOMITBIOTEPHI U B3STHCS 3a TPorpaMMupoBanme?'» 3a Tpu
yaca «BbICOTHOI paboThl» ObLIM HalMcaHbl OCHOBBI JUnit.

Momyib, KOTOPBIM MBI PACCMOTPUM B 3TOU TJIaBe, IpelHA3HAYEH [IJIs1 BHISBICHUS
omubok cpaBHenust cTpok. O HaszpiBaeTcst ComparisonCompactor. Tomyuns mBe pas-
Jvatonuecs ctpoku (Harpumep, ABCDE 1 ABXDE), OH BbIIaeT CBOJIKY Pas3jIinduil MEXK/LY
HUMMU, FeHepUPy$ CTPOKY Buzaa <...B[X]D...>.

S1 Mot Gbl 0OBSICHUTD 1 ITOAPOGHEE, HO TECTOBBIE CIIEHAPUH CEIA0T 9T0 Jy4iire. IIpo-
cMoTpuTe JTUCTUHT 15.1 U BB OTIIUYHO TI0HMeTE TPeOOBaHKS 9TOTO MOAYJIS. A 320/HO
KPUTUYECKH TTPOAHAIN3UPYHTE CTPYKTYPY TecToB. Hesrb3s s ypocTuTh UX, c/1erarhb
GoJree HATTISITHBIMU?

JNuctuur 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(0, "b", "c").compact("a"):
assertTrue("a expected:<[bJ]> but was:<[c]>".equals(failure));

}

public void testStartSame() {
String failure= new ComparisonCompactor(l, "ba", "bc").compact(null);
assertEquals(«expected:<b[al> but was:<b[c]>», failure);

}

public void testEndSame() {
String failure= new ComparisonCompactor(l, "ab", "cb").compact(null);
assertkEquals("expected:<[aJb> but was:<[c]b>", failure);

}

public void testSame() {
String failure= new ComparisonCompactor(1l, "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);
", failure);

assertEquals("expected:<...[b]...> but was:<...[d]...>",

}

public void testStartAndEndContext() {
String failure= new ComparisonCompactor(l, "abc", "adc").compact(null);
assertEquals("expected:<a[bJc> but was:<ald]c>", failure);

}

public void testStartAndEndContextWithEllipses() {
String failure=
new ComparisonCompactor(l, "abcde", "abfde").compact(null);
assertEquals("expected:<...b[c]d...> but was:<...b[fld...>", failure);

}

pubTlic void testComparisonErrorStartSameComplete() {
String failure= new ComparisonCompactor(2, "ab", "abc").compact(null)
assertbquals("expected:<ab[]> but was:<ab[c]>", failure):

}

public void testComparisonErrorEndSameComplete() {
String failure= new ComparisonCompactor(0, "bc", "abc").compact(null)
assertEquals("expected:<[]...> but was:<[a]...>", failure);

}

public void testComparisonErrorEndSameCompleteContext() {
String failure= new ComparisonCompactor(2, "bc", "abc").compact(null);
assertkquals("expected:<[Jbc> but was:<[albc>", failure):

}

public void testComparisonErrorOverlapingMatches() {
String failure= new ComparisonCompactor(0, "abc", "abbc").compact(null);
assertEquals("expected:<...[]...> but was:<...[b]...>", failure);

}

public void testComparisonErrorOverlapingMatchesContext() {
String failure= new ComparisonCompactor(2, "abc", "abbc").compact(null);
assertbquals("expected:<ab[]c> but was:<ab[b]c>", failure);

}

public void testComparisonErrorOverlapingMatches2() {
String failure= new ComparisonCompactor(0, "abcdde",
"abcde") .compact(null);
assertkEquals("expected:<...[d]...> but was:<...[]...>", failure);

}

public void testComparisonErrorOverlapingMatches2Context() {
String failure=
new ComparisonCompactor(2, "abcdde", "abcde").compact(null);
assertkEquals("expected:<...cd[d]e> but was:<...cd[Je>", failure);

}

npodoicenue
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JNnctmur 15.1 (npogomkeHne)

public void testComparisonErrorWithActualNull() {
String failure= new ComparisonCompactor(0, "a", null).compact(null);
assertEquals("expected:<a> but was:<null>", failure);

}

public void testComparisonErrorWithActualNullContext() {
String failure= new ComparisonCompactor(2, "a", null).compact(null);
assertEquals("expected:<a> but was:<null>", failure);

}

public void testComparisonErrorWithExpectedNull() {
String failure= new ComparisonCompactor(0, null, "a").compact(null);
assertEquals("expected:<null> but was:<a>", failure);

}

public void testComparisonErrorWithExpectedNullContext() {
String failure= new ComparisonCompactor(2, null, "a").compact(null);
assertEquals("expected:<null> but was:<a>", failure);

}

public void testBugb09972() {
String failure= new ComparisonCompactor(10, "S&P500", "0").compact(null);
assertEquals("expected:<[S&P50]0> but was:<[]J0>", failure);

}
}

S mposent mrst ComparisonCompactor aHAIN3 MOKPHITHS KOJAA HA OCHOBE 9THX TECTOB.
B xoze rectuposatus obecneurBaioch 100%-Hoe OKpbITHE: ObLIa BBITOJHEHA KakK-
JIast CTPOKA KoJa, Kaskaas komanaa if u ki for. S ymoctoBepniicst B ToM, 9TO KOJI
paboTaet MpaBUJIbHO, a TAKIKE TPEUCIIONHUIICS YBAKEHMSI K MACTEPCTBY €r0 aBTOPOB.

Koz ComparisonCompactor mpusenen B aucturre 15.2. He jkaselite BpeMeHn 1 Kak
cienyer pazbepurech B HeM. BeposiTHO, BbI COIJIACUTECH € TEM, YTO KOJ| 10CTATOUHO
BbIpasuTeJIeH, 00IalaeT JOTMYHBIM pa3OueHneM 1 IPOCTOI CTPYKTYPOIi. A Korjaa Bbl
3aKOHYUTE, Mbl BMECTE HAUHEM TIPUIUPATHCS K MEJIOYAM.

JinctuHr 15.2. ComparisonCompactor.java (MCXoaHbIV 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 fContextlLength;
private String fExpected:
private String fActual;
private int fPrefix;
private int fSuffix;
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public ComparisonCompactor(int contextlLength,
String expected,
String actual) {
fContextlLength = 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;
1

}

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;

fSuffix = fExpected.length() - expectedSuffix;

private String computeCommonPrefix() {
npodoicenue
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JNInctmHr 15.2 (npogosmkeHne)

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);
}
}

BeposiTHO, BbI HalijieTe B 9TOM MOJyJIie HEKOTOPBIE HeI04YeThl. B HeM BcTpedaroT-
ST JUIMHHBIE BBIPAKEHUST, KAKMe-TO MaJIOTIOHSITHRIE +1 U T. 1. Ho B 11e7T0M MOy b
BecbMa Xopoll. B KoHIle KOHIIOB, OH MOI' Obl BBITJISIETh U TaK, KaK IIOKa3aHO B JIU-
crunre 15.3.

Jinctmur 15.3. ComparisonCompator.java (nepepaboTtaHHas Bepcusi)
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 = sl;
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;
1

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;
}

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 ? "... )+
sl.substring(Math.max(0, pfx - ctxt), pfx) + result;
if (sfx > 0) {
int end = Math.min(sl.length() - sfx + 1 + ctxt, sl.length()):
result = result + (sl.substring(sl.length() - sfx + 1, end) +
(sl.length() - sfx + 1 < sl.length() - ctxt 2 "..." = ""));
}

return result;

}
}

ABTOpPBI OCTaBUJIK 9TY MOYJIb B 04eHb Xopolueii popme. U Bee ke «mpaBuiio 6oii-
ckayTa'» [JIAaCUT: BCe HY’KHO OCTaBJIATh YUILE, YeM OBbLIO 0 Ballero npuxoga. Mrak,
KaK JKe yJy4ITUTh UCXOIHBIN KO/ B uctumre 15.27

ITepBoe, 4TO MHE PENIUTENHHO HE TTOHPABUIOCH, — npeduKce Ty NMeH nepeMeHHbIX
ksaccoB [N6]|. B coBpeMeHHBIX cpejiax pa3paboTKu Mo00HOE KOIMPOBaHIe 00IacTu
BUANMOCTH uajuinHe. [laBaiite ybepeM Bee IpehUKCHL:

private int contextlLength;
private String expected:;
private String actual;
private int prefix;
private int suffix;

Taxske GpocaeTcst B T/1a3a HEMHKATCYTNPOBAHHAS YCIOBHAS KOMAH/A B Hadase QyHK-
nuu compact [G28].

public 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)

1 Cwm. paspgen «IIpasuio 6oiickayra» Ha c. 37.
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MHKancyasnmus mMoMOKeT JIydllie BhIPa3uTh HaMmepeHnus paspaboruuka. IToaromy
4 CO3/1aJT METO/I C UMEHEM, TTOACHATONIUM €TO CMBICJIL:
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();

}
3anuch this.expected u this.actual B dyHkumu compact Toske ocTaBJgeT JKeJlaTh
Jiydiiiero. To MPou30ILI0, KOT/a Mbl TiepenMeHoBain fExpected B expected. 3auem
B (OyHKIIUY UCTIOTH3YIOTCS TIepeEMEHHbIE C UMEHAMM, COBITA/IATONIIUMU C UMEHAMU Tiepe-
MEeHHBIX KJacca? Benb onn mmeroT pa3ubiii cMbic [N4]? HeoHo3HaYHOCTH B MIMEHAX
cJIe/lyeT UCKIIIOUNTD.
String compactExpected = compactString(expected);
String compactActual = compactString(actual);
OrpuliatesibHbie YCJIOBUS Uy Th CJIOKHEE JIJII TOHUMaHUs, 4YeM MosioskuTesibHbie [ G29].
Yr00bI IPOBEPSIEMOE YCIOBHE CTalo 00Jiee TOHATHBIM, Mbl HHBEPTUPYEM €T0:
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 && l!areStringsEqual():
1

Wwms dyukimu compact BeITISAUT HeMHOTO cTpanHo [N7]. XoTs oHa BbIIOJIHSIET CKa-
THE CTPOK, ITOTO He TTPOM30iieT, ecn canBeCompacted Beprer false. Takum o6pasom,
BBIGOP MMEHM COmpact cKpbIBaeT mobouHbIil achdekT mposepku. Takke obpaTuTe
BHUMAHWE Ha TO, YTO (QYHKIIMS BO3BpAIIaeT 0T(HOPMATHPOBAHHOE COODIIENE, A He
pocTo cxkaThie cTpoku. CreoBaTe bHO, (GYHKIMIO OBLTO OBl TPaBUIbHEE HA3BATH
formatCompactedComparison. B aTom ciydyae oHa ropaszio Jiyqiiie YUTaeTCsl BMecTe
C apTYMEHTOM:
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public String formatCompactedComparison(String message) {

Tesro koMaHBI 1 — TO MECTO, T/Ie BBITIOJHSIETCS (haKTUIeCKoe CxKaThe CTPOK expected
u actual. MbI u3Bj€4eM 3TOT KO B MeTo compactExpectedAndActual. Tem He MeHee
Bce (hopMaTHPOBaHUE JIOJLKHO TTPOUCXOUTH B hyHKImu formatCompactedComparison.
Oynkimsa compact... He HOJKHA gejarh Huuero, kpome cxkarus [G30]. PasoObem ee
CJIeYIOIM 0Opa3oM:

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 BHUMaHIE: 9TO IPpeoGpasoBaHue 3aCTaBIJIO HAC MOBBICUTH compactExpected
n compactActual /10 mepeMeHHbBIX KJacca. Elile MHe He HPAaBUTCS TO, UTO B IBYX TIOCTIE]T-
HUX CTPOKAX HOBOI (DYHKIIMW BO3BPAIIAIOTCS TIePEMEHHBIE, a B TIEPBBIX JIBYX — HET.
OTO TIPOTUBOPEUNUT PEKOMEH/IAIIMSIM 10 UCTIOJb30BAHUIO e/IMHbIX KoHBeHIni [G11].
3uaunt, pyuxiwy TindCommonPrefix u findCommonSuffix cieayer MBMEHUTH TaK, YTOObI
OHM BO3Bpaniaim 3Hauenns npedurca u cyhdurca.
private void compactExpectedAndActual() {

prefixIndex = findCommonPrefix();

suffixIndex = findCommonSuffix();

compactExpected = compactString(expected);
compactActual = compactString(actual);

}

private int findCommonPrefix() {
int prefixIndex = 0;
int end = Math.min(expected.length(), 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 cieyeT M3MEHUTh UMeHa [lepeMEeHHbBIX KJlacca Tak, YTOObI OHU CTaJI YyTh
6osiee TounbiMu [N1]; B KOHIIE KOHIIOB, 00€ IIepeMeHHbIe MIPEACTaBASIIOT OO0 UH-
JIEKCBHI.

Tmarenbrnoe nzydenne findCommonSuffix BBISBIASET CKPBITYIO BPEMEHHYIO MTPUBSI3KY
[G31]; pabora (GhyHKIUN 3aBUCUT OT TOTO, 4TO 3HaueHue prefixIndex BoUMCIsgeTC
ynxnwmeit findCommonPrefix. Ecsiu BpI3BaTh 9TH /iBe YHKITNU B HEBEPHOM TIOPSIIIKE,
BaM IIPEJCTOUT HEIPOCTON ceaHc oriaaku. UToObl 9Ta BpeMeHHas IIPUBI3Ka cTajia
oueBUIHON, 3HaueHMe prefixIndex Gyner nepemaBaThest mpu Bbizose 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 octasisgeT kenaThb ayuiiero. [lepenaya aprymenta prefixIndex
BuTaAnT Hesornuro [ G32]. Oma ycTaHaBamBaeT MOPSIIOK BHI30BA, HO HUKOUM 00-
pasoM He 00bACHsIET He0OXOAUMOCTh UIMEHHO TaKOro nopsaka. JIpyroii mporpaMMucT
MO>KET OTMEHUTh BHECEHHOE U3MEHEHME, TaK KaK HUUTO He YKa3bIBaeT Ha TO, YTO 3TOT
napamerp AeHCTBUTEIHHO HEOOXOAUM.
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 && expectedSuffix >= prefixIndex;
actualSuffix--, expectedSuffix--
) A{
if (expected.charAt(expectedSuffix) != actual.charAt(actualSuffix))
break;

suffixIndex = expected.length() - expectedSuffix;
}

private void findCommonPrefix() {

prefixIndex = 0;

int end = Math.min(expected.Tength(), actual.length())

for (; prefixIndex < end; prefixIndex++)

if (expected.charAt(prefixIndex) != actual.charAt(prefixIndex))
break;

}
Oyuxiun findCommonPrefix u findCommonSuffix Bo3BpaIaoTcs K peKHeMy BUILY,
dbynkmms findCommonSuffix nepemmenosbiBaercs B findCommonPrefixAndSuffix, u B Hee
BKJIIOUaeTcs BbI30B TindCommonPrefix /10 BBITOJHEHUS KaKUX-JTU00 JIPYTUX IeCTBUI.
Tem caMbIM BpeMeHHast CBS3b ABYX (DYHKI[UI yCTaHABJIMBaeTCsI TOpaszio OoJiee paiu-
KaJbHO, YeM B ITPe/IBIIYIIEM pelieHnn. Kpome Toro, HOBOe pellieHne co BCell OUeBU/I-
HOCTBIO JIEMOHCTPUPYET, HACKOIbKO ypoiuBa dpyukims findCommonPrefixAndSuffix.
JlaBaiiTe HEMHOTO TIOYNCTHUM e€.
private void findCommonPrefixAndSuffix() {

findCommonPrefix();

int suffixLength = 1;

for (; !suffixOverlapsPrefix(suffixLength); suffixLength++) {

if (charFromEnd(expected, suffixLength) !=
charfFromEnd(actual, suffixLength))
break;

suffixIndex = suffixLength;
1

private char charFromend(String s, int i) {
return s.charAt(s.length()-i);}

private boolean suffixOverlapsPrefix(int suffixLength) {
return actual.length() - suffixLength < prefixLength ||
expected. length() - suffixLength < prefixLength;
1

Tak ropaszno ayuiine. HoBag Bepcus koza o4eBUIHO TTOKa3biBaeT, 4To suffixIndex
B JIEHCTBUTENBHOCTH OTpeiesisieT dauny cydukca, a peskHee UMst OBLIIO BBIOPAHO
Hey/lauHo. JTO OTHOCUTCS U K prefixIndex, XOTd B JaHHOM CJIydae <UHJIEKC» U <«JIJIU-
Hay ABJASIOTCS cuHOHMMaMu. HecMOTps Ha 3TO, UCMTOJIb30BaHUE TEPMUHA <IJTUHAY
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BBITIISIINAT GoJtee mocenoBaTenbHo. [IpobaemMa B TOM, UTO 3HAYEHTE TIEPEMEHHO Suf-
fixIndex orcumrsiBaercs He ot 0, a oT 1, TaK UTO HA3BIBATH €TO «/IITHOI»> HE COBCEM
KOPPEKTHO (KCTaTH, 3TUM JKe 00CTOSTEIbCTBOM 0ObSICHAIOTCS 3araJl0uHble nprbasiie-
Hug +1 B computeCommonSuffix [G33]). aBaiite nucipaBum aToT HeflocTaToK. Pedyssrar
nokasaH B sincrtunre 15.4.

Jinctuur 15.4. ComparisonCompactor.java (npomexyToyHasi Bepcus)
public class ComparisonCompactor {

private int suffixLength;

private void findCommonPrefixAndSuffix() {
findCommonPrefix();
suffixLength = 0;
for (; !suffixOverlapsPrefix(suffixLength); suffixLength++) {
if (charFromEnd(expected, suffixLength) !=
charfFromEnd(actual, suffixLength))
break;

}
}

private char charFromend(String s, int i) {
return s.charAt(s.length() - 1 - 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.Tength() - 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 ObLa1M 3aMeHeHbl Ha -1 B charFromEnd, Tie 510 CMOTPUTCH
aBCOTIOTHO JIOTHYHO; TaKsKe OB M3MEHEHBI 1Ba oriepaTopa <= B suffixOverlapsPre-
fix, T/1€ 9T0 TOXKE aOCOMIOTHO JTOTUUHO. DTO MO3BOJIUIO NIepeuMeHoBarth suffixIndex
B suffixLength, ¢ 3aMeTHBIM yJIydiieHHEeM yI060UUTAEMOCTH KOJIA.

Omrako 37ech BO3HUKIA ofHA TIpobeMa. B xozie yeTpaneHust +1 st 3aMeTHIT B COmpact -
String caeayionyio CTpoKy:
if (suffixLength > 0)

Haiizure ee B muctunre 15.4. Tak kak suffixLength crano na 1 Menblire, 4em ObLIO TIpe-
JKJIe, MHE CJIeZI0BaIO Obl 3aMEHUTH OTIEPATOP > OTIEPATOPOM >=, HO HTO BBITJISIIUT HEJIO-
ruaHo. [Tpu GoJiee BHUMATETHHOM aHAJIM3€e MbI BUINM, YTO KOMaH/Ia if peoTBpaliaer
npucoeanHenne cyddukca ¢ HysieBoi qnuHoit. Ho 710 BHeceHMst n13MeHeHnIT KOMaH/1a
if ObLTa Gecrosie3Hoit, moromy uto 3Hadenue suffixindex He moryo GbITh MetbIte 1!

ITO CTaBUT 1I0JI COMHEHME TI0JIE3HOCTh 06enx Komany if B compactString! IToxoxe,
06€e KOMaH/Ibl MOKHO HUCKJIIOUUTh. 3aKOMMEHTHPYEM UX U IIPOBEJEM TeCTHPOBAHUE.
Tectot poniu! JlaBaiite mBMEHUM CTPYKTYPY compactString, 4ToObI yIaauTh JIUTITHITE
KOMaH/IbI 1f ¥ 3HAUUTEJBHO yIIPOCTUTH camyto (pyrknmio [ GI].
private String compactString(String source) {
return

computeCommonPrefix() +

DELTA _START +

source.substring(prefixLength, source.length() - suffixLength) +

DELTA END +

computeCommonSuffix();

1

Crano ropaso syute! Terrepb Mbl BUIUM, 9TO (hyHKIM compactString mpocto coenu-
HsgeT (parMeHTsl CTPOKU. BeposiTHO, 3TOT (hakT MOJKHO c/ieaTh ere 6osee 0ueBy/I-
HbiM. OCTAJIOCH ellle MHOTO MEJIKUX YJIYUIeHUH, KOTOPble MOKHO ObLIO ObI BHECTU
B KO/. Ho g ne CTaHy MY4HUTb BaC HOIIpO6HbIMI/I OIMMCAHUAMHI OCTAJIbHBIX U3MEHEHUIT
U MPOCTO MPUBELY OKOHYATENBHbII pe3yJibrar B uctunre 15.5.

Jinctmur 15.5. ComparisonCompactor.java (OkoH4YaTenbHas Bepcus)
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 contextlLength;
private String expected;

private String actual;
npodoicenue
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JNnctmur 15.5 (npogomkeHne)

private int prefixLength;
private int suffixLength;

public ComparisonCompactor(

int contextlength, String expected, String actual
) A{

this.contextlLength = 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);
1

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;
}

}

private char charfFromEnd(String s, int i) {
return s.charAt(s.length() - 1 - 1);

}

private boolean suffixOverlapsPrefix() {
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++)
if (expected.charAt(prefixLength) != actual.charAt(prefixLength))
break;

}

private String compact(String s) {
return new StringBuilder()

.append(startingElTipsis())
.append(startingContext())
.append(DELTA_START)
.append(delta(s))
.append(DELTA_END)
.append(endingContext())
.append(endingE11ipsis())
.toString();

}

private String startingE11ipsis() {
return prefixLength > contextlLength ? ELLIPSIS : ""

}

private String startingContext() {
int contextStart = Math.max(0, prefixLength - contextlLength):
int contextEnd = prefixLength;
return expected.substring(contextStart, contextknd);

}

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 contextEnd =
Math.min(contextStart + contextlLength, expected.length())
return expected.substring(contextStart, contextEnd);

}

private String endingE11ipsis() {
return (suffixLength > contextLength ? ELLIPSIS : "");

}
}

Pesyabrar BbINIAAUT BIIOJIHE cUMIIaTUYHO. MOyJIb JIeJIUTCsT Ha IPYIIIbL: [IepBYIO
IPYIIY COCTABISIOT (QYHKITMHI aHAJIN3a, a BTOPYIO — GyHkiun cuare3a. OyHkimm
TOTIOJIOTHYECKH OTCOPTUPOBAHBI TAKUM 0OPA30M, UTO OIPEeTeHUE KaKI0i (hyHKIIN
pasMelaeTcs mepej ee HepBeIM NCIOIb30BaHNeM. CHavYaIa OIPeAeTIOTCS Bee (DYHK-
LMY aHAJIN3a, 4 32 HUMU cJ1e1y1oT (DYHKIIUY CUHTe3a
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BHuMaTesbHO TPUCMOTPEBIINCH, MOKHO 3aMETUTD, UTO S OTMEHUJ HEKOTOPBIE pe-
IIeHus, TPUHATHIE paHee B 9TOH rnaBe. HampuMep, HeKOTOPbIe U3BJIEUEHHBIE Me-
TOJbI OBLIN CHOBA BCTpoeHb! B formatCompactedComparison, a CMbICJ BHIPAsKEHUS
shouldNotBeCompacted cHoBa naMeHmIICs. ITO TUTMUHAs cuTyarust. OHa mepepaboTka
YaCcTOo IIPUBOAUT K APYIOi, OTMeHsIIoIIel! mepByio. IlepepaboTka mpeacTasisger coboi
UTepaTUBHbBIN IPOLECC, MOJHBINA P06 U OMKUOOK, HO ITOT IPOLECC HEM3OEHKHO IIPU-
BOZIMT K (POPMUPOBAHUIO KO/IA, IOCTOMHOTO HACTOSIIETO TTPOdeccuoHala.

3aK/iloueHue

Nrak, «mpaBuiio OoicKayTas BBIIOJHEHO: MOLYJIb CTAJ YHIIe, YeM OBbLI 10 HAIIEro
npuxoza. M eso He B TOM, 4TO OH OBLI HEJOCTATOUHO YUCT, — aBTOPhI OTJIUYHO 110-
Tpyauanch Hazx HuM. OIHAKO He CYIIeCTBYeT MOJIYJIst, KOTOPbIH HeJb3s ObLIO Gbl
VIIYYIIATh, ¥ KaXK bl 13 HAC 06sI3aH OCTaBUTh YysKOU KO XOTsI Obl HEMHOTO JIyYIIle,
4YeM OH OBLIL
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NepepaboTka
SerialDate
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[Tocerus crpanuity http.//www.jfree.org/jcommon/index.php, Bbl HaiizieTe Ha Heil OIH-
canue 6ubsmorexu JCommon. Tiry6oko B Heipax aToi GUOIMOTEKU CKPBIT MTAKET 07g.
jfree.date. Tlaker conepxuT kaacc ¢ uMeHeM SerialDate. B aToii riiaBe Mbl 3aiimeMcst
AQHAJIN30M 3TOTO KJIacca.

Knacce SerialDate manucan Jpsugom Tunbeprom (David Gilbert). Hecomuenno, aBu
SIBJISIETCSI OIIBITHBIM 1 KOMIIETEHTHBIM IIporpaMmMuctoM. Kak Bbl camut yOemTech, B 5ToM
KOJIe OH IIPOSIBII 3HAYNUTEIBHYIO CTEIIEHD IPodheCCHOHaII3Ma 1 AUCIAILINHEL Bo Beex
OTHOHIEHMSIX TO «XOPOILIUIi KOJ». A ceifyac sl HAMEpEeH Pa3HEeCTH €ro B IMyX M Ipax.

[leno BoBce He B 3710M yMmbicie. U st BoBce He cunTalo, 4To 1 HaMHOTO Jiyuine [[aBuia
1 TIO3TOMY UMEI0 ITPaBO KPUTHUKOBATD ero Ko/l JelicTBUTeIbHO, eciIi 3arJIsIHy Th B MOI
KOJI, 5T yBEPEH, YTO BbI Haii/leTe B HEM HEMAJIO TIOBOJIOB JIJISI KDUTHKH.

303



304 FnaBa 16. MepepaboTka SerialDate

Her, neno He B MoeM CKBEepHOM XapaKTepe Wi HaIMEHHOCTH. S Bcero Jiuiiib HaMepeH
IPOAHAIM3UPOBATh KOJ ¢ TIPOMECCHOHATIBHON TOUKK 3peHMs, He Oojiee 1 He MEHee.
ITO TO, YTO BCE MbI JOJIKHbBI JleJlaTh CIIOKOMHO 1 6e3 yrpbisenuii copecru. I Bce
MBI TOJKHBI TOJTBKO TIPUBETCTBOBATDH, KOTAA TAaKOHW aHa/IN3 KTO-TO TTPOBOINT 3a HAac.
TosbKo mocJie mogoOHON KPUTHKHI MBI y3HAEM HEYTO HOBOE. ITO [eIal0T Bpadyn. ITO
JIeJIAI0T TTUJIOTBL. DTO JAEJIAIOT aIBOKATHI. V1 MbI, TPOrPAMMHUCTBI, TOKE JOJKHBI HTOMY
HAyYUTHCS.

U eme oamo samedanue 1o nosoxy Jssuga Tunbepra: IsBug — He IPOCTO XOPOIIUi
MIPOrPAMMUCT. Y HEro XBaTHJIO CMEJOCTH U A00POH BOJIM HA TO, YTOOBI GECIIATHO
IPeJOCTaBUTh CBOK KOx co001ecTBy. JI9B1 pasMecTusI CBOM KOA B OTKPBITOM JI0-
CTyIle W TPEJIOKUIT BCEM JKEJAIOIIMM HMCIOJIb30BaTh 1 00CyskAaTh ero. OTimuHas
paboral

Kunacc SerialDate (smuctunr b.1, c. 390) npencrasiisier 1atsl B a3biKe Java. 3auem
HYKEH KJIACC JIJIS TPE/ICTABJICHUS JIaT, €CJIA B Java ysKe UMEIOTCSI TOTOBBIE KJIACCHI
Jjava.util.Date, java.util.Calendar u T. 1.? ABTOp Hamucas CBOM Kjacc mu3-3a Mpo-
GJIeMBI, ¢ KOTOPOIT YaCTO CTAJKUBAJICS caM. Ee CyTh XOPOIIO PasbsCHSIETCS B OT-
KkpbiBatoreM KommeHTapuu Javadoc (ctpoka 67). BoaMokHO, KOMY-TO TaKOe pellieHne
MOKAXKETCSI PAAMKAJIbHBIM, HO MHE U CAMOMY IIPUXO/IUJIOCH CTAJIKUBATHCS C ATOI
po0OJIEeMOit, U 5T TPUBETCTBYIO KJIacC, OPUEHTHPOBAHHBIN Ha PaboTy ¢ AaTOil BMECTO
BpPEMEHM.

MNMpexxae Bcero — 3acraBuThb pabortaTtb

B kiacce SerialDateTests comepxkuTcss HaGOp MOAYIbHBIX TecTOB (MUCTUHT B.2,
c. 411). Bee recror npoxopst. K coskaieHuto, 6erioe u3ydeHne TeCTOB MOKA3bIBAET,
YTO TECTUPOBaHMe He TTOKpbIBaeT yacThb kona [T1]. Hampumep, monck mokasbeisaer,
gyTo MeToj MonthCodeToQuarter (ctpoka 334) ne ucrionbayercs [F4]. CoorBeTcTBeHHO
OH He BKJIIOYAeTCs] B MOTYJIbHbIE TECTHI.

Nrak, st samyctua Clover, 4To6bI y3HATH, KaKast 4aCTh KOJIA PEATHHO TTOKPBIBAETCS
Moy ibHbIMU TecTamu. Clover coo6Imaet, 4To MOy IbHbIE TECTHI BBITIOIHSIOT TOJBKO
91 u3 185 ucnonustembrx Komanz SerialDate (okomo 50%) [T2]. Kapra moxpbiTust Ha-
MOMUHAJIA JIOCKYTHOE OJIESLII0, & TI0 BCEMY KJIAcChI GBI pasbpocanbl GOJIbINNE MATHA
HEBBITIOTHIEMOTO KOJI.

Moeii 11110 OGBIIO TTOTHOE TOHUMAHHe 1 TlepepaboTKa Kofia 3TOTo Kiaacca. 51 e Mor
NOOUTBCS 9TOTO 63 BHAYUTENBHOTO YIIyUIIIEH S TECTOBOTO MOKPBITHS, TOITOMY MHE
MPUIIIOCH HATMMCATh COOCTBEHHBIH HAGOP abCOMIOTHO HE3ABUCUMBIX MOJLYTbHBIX
tectoB (uctunr b.4, c. 419).

[IpocMaTpuBas KoJi TECTOB, MOKHO 3aMETHTD, YTO MHOTHE U3 HUX 3aKOMMEHTHPO-
BaHbBL. JTH TECTHI HE MPOXOAMIN B UCXOAHOM BapuanTte. OHAKO OHHU MPEACTABIAIOT
HOBEIEHNE, KOTOPBIM, Ha MO B3IJIsLI, JOJKeH obaanaTh kiaace SerialDate. CooTset-
CTBEHHO, B Xojie repepaborku SerialDate s1 6yay paboraTh HaJ TeM, YTOObI 9TH TECThI
TOKE POXOINJIH.
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Jaske ¢ HECKOTBKUMI 3aKOMMeHTHPOBaHHbIMEU TecTamu Clover coobiaeT, 4to HoBbIe
Moy ibHbIe TecThl TTOKpbIBaioT 170 (92%) uz 185 ucnosmsiembix koman. Hermoxo,
XOTS 5 LyMato, YTO U 3TOT MOKA3aTeIb MOKHO YIIYUIITUTh.

BoamoskHO, B HECKOJIBKUX TIEPBBIX 3aKOMMEHTUPOBAHHBIX TecTaxX (cTpoku 23—63)
ST cJIeTKa XBATUIJI yepe3 Kpail. VIX mpoxosk/iemne He Ob110 (hopMaTbHO 3aT0KEHO TTPU
MTPOEKTUPOBAHIH TIPOTPAMMBbI, HO JAHHOE TTOBE/IEHUE KA3aI0Ch MHE aOCOIOTHO OYe-
BuibM [ G2].

1 He 3Hal0, 3aueM cosuaBajics MeToz testWeekdayCodeToString, Ho pas ysK OH ObLI Ha-
MUCaH, Ka3aJ0Ch OUYEBU/HBIM, YTO B pab0OTe METO/IA HE JOJIKEH YUUTBIBATHCS PETHCTP
cuMBoJIoB. Hammcarb cooTBercTBYyIONIMii TecT ObL10 s1eMenTapHo [T3]. 3acraBurh
ero paborarb GbLIO ellle MPOIILE; s TPOCTO U3MEHU CTPOKH 259 u 263, 4T06bI B HUX
ncroab3oBasiach GyHKIwMs equalsIgnoreCase.

Tectpl B cTpokax 32 u 45 ocTaich 3aKOMMEHTUPOBAHHBIMMU, TaK KaK MHE ObLIO He-
SICHO, HYKHO JIU HIOZIEP/KUBATh COKPALlEHU BUa «tues» u «thurs».

Tects! B cTpokax 153 u 154 He mpoxoasT. XOTs, €CTECTBEHHO, TOJKHBI TPOXOINUTh
[G2]. IIpo6aema (a 3a0aH0 1 TecThl B cTpokax 163—213) serko ucipasiisiercs: BHece-
HIeM cJIeIyIoINX n3MeHeHn B pyHKIMo stringToMonthCode.

457 if ((result < 1) || (result > 12)) {
result = -1;
458 for (int i = 0; i < monthNames.length; i++) {
459 if (s.equalslgnoreCase(shortMonthNames[i])) {
460 result =1 + 1;
461 break;
462 }
463 if (s.equalsIgnoreCase(monthNames[i])) {
464 result =1 + 1;
465 break;
466 }
467 }
468 }

3aKOMMEHTHPOBAHHBI TecT B cTpoke 318 BhIsBIsgeT OMUOKY B MeToje get -
FollowingDayOfWeek (cTpoka 672). 25 mexabps 2004 roza 6s110 cy660TOii. Cie-
aymomieit cyb66oroit 6pi10o 1 guBaps 2005 roga. Tem He MeHee IIPU 3allyCKe TecTa
getFollowingDayOflleek yTBepskaaer, uto nepBoii cy6O0TOM, peiecTByomei 25 ae-
kabps, 6b110 25 nexabpst. Pasymeercs, s1o nesepno [G3],[T1]. IIpobaema — Tummanas
ormnbKa rpaHnaHOTO yenosust [ T5] — kpoercst B crpoke 685. CTpoKa JI0JIKHA YATATHCST
CJIELYIOIUM 0OPa3oM:

685 if (baseDOW >= targetWeekday) {

NHuTtepecHo, yTo Ppo6IeMbl ¢ 9TOH GyHKIMe BO3SHUKaAN W paHbIie. V3 ucro-
pum uaMeHeHnui (cTpoka 43) BuaHO, 4TO B (pyHKIMAX getPreviousDayOfleek,
getFollowingDayOfleek u getNearestDayOfleek [T6] «mcnpaBsiiiuch oumOKm».

Mouyabubiii TecT testGetNearestDayOfleek (crpoka 329), nposepsomuii paboTy
Mmetoza getNearestDayOfWeek (ctpoka 705), usHauaabHO ObLT HEe TAKUM IJIMHHbBIM
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U MCYEPIILIBAIOIINM, KaK B OKOHUATEILHON BepCHUH. Sl BKIIIOUNI B HETO MHOTO JIOMOJI-
HUTEJbHBIX TECTOBBIX CIICHAPUEB, TOTOMY UTO HE BCE MCXOIHBIE TECThI TIPOXOIMIIN
yererito [ T6]. TlocmoTpuTe, Kakue TECTOBbIE CIleHAPUHU ObLIN 3aKOMMEHTHPOBA-
HBI — 3aKOHOMEPHOCTD MIPOSIBJISIETCS 10CTaToYHO oueBuAHO [ T7]. Cooil B amropurme
MIPOMCXO/IUT B TOM CJTy4ae, eCJiv OJVKANIIiA ieHb HaxoauTces B OyyiieM. OueBuIHO,
U 3/1eCh TPOUCXOJIUT KaKasi-TO ONTOKa rpaHndHoro yeaosust [T5].

PesynsraThl TeCTOBOTO TIOKPHITHS KO/Ia, mosryventbie oT Clover, Toske BechMa nHTEpec-
ubl [T8]. Crpoka 719 nukorya e Boirosusiercst! CienoBarenbio, yeaosue if B cTpoke
718 Bcerma oxkHO. C 1EpBOTO B3TJIs/Ia HA KO OHSATHO, UTO 9TO ICHCTBUTEIBHO TaK.
[Tepemennas adjust Beerma oTpuIlaTtesbia, OHa He MOKET ObITh GoJIbIne 160 paBHa
4. 3HAYWT, AJITOPUTM TTOTIPOCTY HEBEPEH.

HpaBH]IbeIﬁ AJITOPUTM BBITJIAANUT 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, niist mpoxoskiennst TectoB B cTpokax 417 u 429 joctaTouHo MTHUIIMUPOBATH
ucksouenue 1171egalArgumentException BMeCTO BO3BpaIlleHUsT CTPOKHU OIUOKU B (DYHK-
mgax week InMonthToString u relativeToString.

[Tocsie Takux M3MeHeHMI Bce MOy IbHbIE TECThI IIPOXOJAT. BeposATHo, Kiace Serial-
Date Temeps meficTBUTENBHO padoTaeT. Temeps MPHUIILIO BPEMSI «TOBECTH €0 /10 YMa».

...[TOTOM OUUCTUTDb KO

Mbr nnpoanasmaupyem Koz SerialDate oT Havasa 10 KOHIIA, yCOBEPIIEHCTBYS €TI0 B X0/Ie
mpocMoTpa. XOoTst HiKe 00 3TOM He YIIOMIHAETCS, TIOCJIe KaK[0r0 BHOCUMOTO U3Me-
HEHUsI BBITTOJHSIINCH BCe MOy Ibble TecThl JCommon, BKIIIOYast MO JopabOTaHHbIH
Moty ibHbIH TecT SerialDate. MTak, BoI MOKeTe ObITH YBEPEHBI B TOM, YTO BHOCHMBbIE
U3MeHeHVs He HapymmaoT paboTsr JCommon.

Haunewm co crpoku 1. B Hell 1puBoAgTCS MHOTOCIOBHBIE KOMMEHTapuu ¢ nHopMma-
1yeil o JINIIeH3UH, aBTOPCKUX TTpaBax, aBTOpax U UCTOpUM u3MeHeHnii. beccropho,
CYIIECTBYIOT HEKOTOPbIE IopU/IYeckre (opMaTbHOCTH, KOTOPBIE HEOOXOANMO COBITIO-
JIaTh, II09TOMY aBTOPCKUE TIPABA U JIUIIEH3UH JIOJIKHBI ocTaThes. C Ipyroil CTOPOHBDI,
ncTopus U3MeHeHNH sBJigercs nepekuTkoM 3 1960-x ronos. CeromHs y HaC MMEOTCS
CUCTEMBI YIIPaBJIEHUS UCXOHBIM KOIOM, KOTOPBIE BCE TO AeJaloT 3a Hac. Mlctopnio
crenyet ypamuth [C1].

Cnurcok nMmopTa, HauMHaANNICS B cTpoke 61, ciaenyeT cokpaTUTh MPU TTOMOTIA
KOHCTPYKIIMH java.text.* u java.util.* [J1].

K ¢opmaruposanmio HTML B Javadoc (crpoka 67) st oTHoutych 6e3 Boctopra. Mens
6ecroKOAT UCXOHbIe (haliyibl, HamcaHHble GoJiee YeM Ha OJHOM sI3bIKe. B 9TOM KOM-
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MEHTapUHU BCTPEYAIOTCS YeThipe sI3bIKa: Java, anriuiickuii, Javadoc u HTML [G1].
[Tpu TakoM KoJsiYecTBe A3bIKOB TPYAHO MOJIEPKUBATD TOP/I0K B Koje. Harpumep,
aKKypaTHOe pa3MelieHne cTpok 71 u 72 repsiercst ipu renepupoBanuu Koga Javadoc,
JIa ¥ KOMY 3aX04eTcst BUAETh Teru <ul> u <1i> B rcxoaHoM Koje? TIpaBuibHee ObLIO
GBI TIPOCTO 3aKJIIOYUTH BECh KOMMEHTApPHiA B TETH <pre>, 4ToObI (hopMaTHPOBAHUE B UC-
XOJIHOM KOJIe COXpaHuIoch B Javadoc!.

Crpoka 86 comepskut 00bsiBIeHre KIacca. [ToueMy aToT Kirace HasbiBaercst SerialDate?
[Touemy B HEM MIPUCYTCTBYET CJIOBO «serial> — TOAbKO MOTOMY, 4TO Ki1ace 0ObsABIEH
MTPOU3BOIHBIM OT Serializable? DTo BHITISIUT MATOBEPOSTHO.

He 6yny nep:xath Bac B HeBemeHur. S 3Har0 (WJIM 110 KpaiiHeil Mepe moJarawo, yTo
3HAI0), TOYEMY OBLIO UCTIOJIB30BAHO CJIOBO <serial». Ha 5T0 yKasbiBalOT KOHCTAHTBI
SERTAL_LOWER BOUND m SERIAL UPPER BOUND B ctpokax 98 u 101. Euie Gomee oueBu-
Hasl MO/ICKA3KA COEPIKUTCS B KOMMEHTApUH, HaunHaionemcst B crpoke 830. Kiace
Ha3BaH SerialDate, MOTOMY YTO €ro peajusanud MOCTPOEHA HA UCIIOJb30BAHUU
«IHOPAKOBOro HoMepa» (serial number), To ectb komnuecrsa axeit ¢ 30 gexabps
1899 roxa.

Ha wmoii B3ruIsiz, y Takoro perieHusi ABa HeflocTaTKa. Bo-1iepBhIX, TEPMUH <ITOPSIIKO-
BbIIT HOMep» HeKoppeKkTeH. KoMy-To 3T0 MOoKasKeTcst MyCTSIKOM, HO BRIOpaHHOE Mpe/l-
cTaBJICHUE IIPEACTaBIIsIeT OO0 OTHOCUTEIbHOE CMEIEHNE, a He TIOPSIKOBBII HOMEp.
TepMuH «TIOPSIKOBBIF HOMEDP» CKOpee OTHOCUTCS K MapKUPOBKE MPOMBIIIIEHHBIX
u3Jenil, a He K fataM. Tak 4To, Ha MO B3IJIsA/l, HAa3BaHUE OJIYYUJIOCh HE CAULITKOM
comepxkaTeabHbM [N1].

Bropoii Hemoctatok 60see Basken. Mmst SerialDate moapasyMeBaeT ONMpeneeHHyIo
peasmzaiuio. OHAKO KJIACC sIBJIsIeTCst aDCTPAKTHBIM U JIJIST HETO Peau3allnio CKopee
HY’KHO CKPbIBaTh! S cumTaro, 4T0 BRIOPAaHHOE MMsI HAXOIUTCST HA HEBEPHOM YPOBHE
aberpakim [N2]. ITo Mmoemy MHeHMIO, Kiace Ob110 Obl Jrydiiie HazBath Date.

K coxanennio, B 6ubi1noTeKy Java BXOAUT CIMIIKOM MHOTO KJIACCOB ¢ MMeHeM Date;
BEPOSITHO, 9TO He Jyumui BapuaHT. [lockospKy Ki1acc ckopee OpueHTHPOBAH HA
paboTy ¢ cyTKamu, 5 IOAYMBIBAJI O TOM, YTOOBI Ha3BaTh €ro Day, HO K 5TO UM YacTo
WCTIONB3YETCS B IPYTUX MecTaX. B KOHEUHOM UTOTe S PEITuJI, YTO JIyUITUM KOMITPO-
MICCOM 6yaeT ums DayDate.

B manbueiinem obcy:xaennn Oymer uciosb3obarbest uMs DayDate. He 3aObiBaiiTe,
YTO B JIMCTHHTAX, HA KOTOPBIE BBI OYIETE CMOTPETH, KJIACC MO-TIPEKHEMY Ha3hIBACTCS
SerialDate.

A nonumaio, mouemy DayDate nacienyer ot Comparable u Serializable. Ho nouemy
oH Hacyemyet oT MonthConstants? Kmacc MonthConstants (amctunr B.3, c. 417) npen-
craBiseT coboil IPocToii HAGOP CTATMYECKUX KOHCTAHT, ONPEACTAIONINX MECSIbI.
HacnemoBanme oT Ky1accoOB ¢ KOHCTAaHTAaMU — CTaPbIil TPIOK, KOTOPBIH NCTIOJIH30BAJICS
Java-nporpammucramu, yToObl M36€KaTh BhIpaKeHuil Bua MonthConstants. January,

A emte npaBuibHee 6b1I0 ObI cunTaTh B Javadoc Bce KoMMeHTapuu 3apatee 0ThopMaTHPOBaH-

HbIMU, 4TOOBI OHU OIVHaKOBO CMOTPEJIMCH B KO/I€ U B IOKYMEHTAIUU.
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HO 3TO Hey/auHast MbIcJIb [J2]. MonthConstants ciregoBasio 661 0(hOpMUTH B BUJIE TIEpe-
YHCJIEHUS.
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 I1legalArgumentException("Invalid month index " + monthIndex);

public final int index;
}
[Tpeobpaszosamue MonthConstants B enum HHUIIMKUPYET Psijl MI3MeHeHMiT B Kiacce DayDate
U BCEX ero noJib3oBaresisix. Ha BHeceHre Bcex M3MEHEHU I MHE TTOTPeO0BAIOCH OKOJIO
vyaca. OxHaKo Tenepb atobast GYHKIUS, TPeK/Ie TOIyYaBiias int BMECTo Mecsa,
Ternepb IMoJaydyaeT 3HaYeHue 13 rnepedncjaeHusd Month. ITo o3HadaeT, 4TO Mbl MOKEM
yaamutb Meto1 1sValidMonthCode (cTpoka 326), a Takske Bce TIPOBEPKU OMIMOOK KOIOB
MecsiiieB — Hampumep, monthCodeToQuarter (cTpoka 356) [G5].

[anee BodbmeM ctpoky 91, serialVersionUID. Ilepemennas nucnosib3yeTcs /s yIpas-
JIEHUs cepuain3anneil JaHHbIX. Ecaim n3MeHnTs ee, To JanHbie DayDate, 3ammcanHble
cTapoil Bepcueil MporpaMMbl, IEPECTAaHyT YUTATHCS, a MIONBITKU MPUBEAYT K UCKJIIO-
wqennio InvalidClassException. Ecoimt BoI He 06bsBUTE TIepeMerHyIo serialVersionUID,
KOMITHJISITOP aBTOMaTUYECKU CTeHEePUPYeT ee 3a Bac, MpuyeM 3HaueHue TepeMeHHON
OyzleT pas/nyaThCs IPU KakJOM BHECEHUN U3MEHEeHUI B MOYJIb. S 3Hat0, 4TO BO
BCe IOKyMEeHTAIINN PEKOMEHIYeTCs YIIPaBISATh 9TOW IePeMeHHOI BPYUYHYI0, HO MHE
Ka)KeTcs, YTO aBTOMATUUYECKOe yIpaBjienune cepuanusanueii najgexunee [G4]. B kon-
11e KOHIIOB, S MPEANOYUTAI0 OTJIAKUBATh UCKJIoUeHue InvalidClassException, yem
HeOOBbSACHUMOE TIOBEJeHKEe [IPOrPAMMbI B Pe3yJibTaTe TOTO, YTO 51 3a0blLI U3MEHHTh
serialVersionUID. Mtak, s cobupaioch yAaJIuTh 9Ty IIEPEMEHHYI0 — 110 KpaiiHeil Mepe
IoKa.
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KommenTapuii B ctpoke 93 BBIT/siUT H30bITOUHBIM. VI30BITOYHBIE KOMMEHTAPUH TOJTb-
KO pacrpoCcTpaHsIoT JLKUBYTO U HeplocToBepHyto nHdopmarmio [ C2]. CooTBeTCTBEHHO,
g yIAJISAI0 ero BMECTe CO BCEMU aHAJIOTaMU.

B xommenTapusx B crpokax 97 n 100 ynoMuHaIOTCS MOPSIKOBbIE HOMEPA, O KOTOPBIX
roBopusioch panee [C1]. KommeHTapuu omMmMChIBAIOT caMyl0 PAaHHIOIO U CaMYIO MO3/1-
HIOIO JIATY, [IPEJICTaBIsieMyIo Kiaaccom DayDate. VIX MOKHO ciiesiath 6oJiee MOHSATHBIMU
[N1].

public static final int EARLIEST DATE ORDINAL = 2; // 1/1/1900

public static final int LATEST DATE ORDINAL = 2958465; // 12/31/9999

MHe HesicHO, noyemy 3Hadenne EARLIEST DATE ORDINAL paBHo 2, a He 0. KommenTapuit
B cTpoKe 829 1moicKa3bIBaeT, 9To 3TO KaK-TO CBSI3aHO C MpeicTaBIeHNeM 1aT B Micro-
soft Excel. Bosee moapo6Hoe obbsicHeHrne CoIep:KUTCs B TPOU3BoAHOM OT DayDate
Ksacce ¢ umeneM SpreadsheetDate (suctunr B.5, c. 428). KommenTapuii B crpoke 71
XOPOTITO OOBSICHSIET CYTh JleJa.

[Ipo6aema B TOM, 4TO TaKOH BHIOOP OTHOCUTCS K peasiusaiuu SpreadsheetDate u we
nmeet Hirdero obmrero ¢ DayDate. VI3 aToro s 3axmiodaio, ato EARLIEST DATE_ORDINAL
n LATEST DATE_ORDINAL peasbHO He oTHOCcATCst K DayDate u ux cienyer nepemMecTuThb
B SpreadsheetDate [G6].

[Towck 1Mo KoMy TTOKA3bIBAET, YTO HTH TIepeMEHHbIE UCTIOIB3YIOTCS TOJBKO B Spread-
sheetDate. Onu He ncronbayiorcs uu B DayDate, Hu B ipyrux kiaccax JCommon. Co-
OTBETCTBEHHO, 1 llepeMelialo ux B SpreadsheetDate.

Co caenytoumvu iepeMeHHBIME, MINIMUM_YEAR _SUPPORTED 1 MAXIMUM_YEAR SUPPORTED
(crpoxu 104 1 107), Bosnukaer auaemma. Bpoge 6bl oHATHO, 4TO ecyiu DayDate sBjis-
eTcst abCTPAKTHBIM KJIACCOM, TO OH He JIOJIKEH COMEPKATh MHHOPMATINN 0 MUHIMATb-
HOM WJIM MaKCHMaJIbHOM Trojie. Y MeHs CHOBA BO3HUKJIO UCKYIIIEHUE [I€PEMECTUTD 9TH
nepeMennbie B SpreadsheetDate [ G6]. Tem He MeHee MOKMCK MOKA3aJ1, YTO ATH [ePEMEH-
HBIE NCTOJIB3YIOTCS elrle B 0fHOM KJiacce: RelativeDayOfhWeekRule (smuctunT B.6, c. 438).
B crpokax 177 u 178 dynkums getDate mpoBepseT, UTO B ee apryMeHTe ITepe/laeTcst
JeicTBUTENbHBII To/. JIuieMMa COCTOUT B TOM, 4TO I10JIb30BaTEN 0 aOCTPAKTHOIO
KJ1acca HeoOXorMa HHMOPMAIIHST O €T0 PeaTH3aIiH.

Hamra 3agaya — npefoctaButh 3Ty MH(pOpMaInio, He 3arpsA3Hssa caMOT0 KJacca
DayDate. B o6ieM ciryuae Mbl MOTJIH OBI IOJTYUUTh JaHHbBIE PEaT3aI[ii 13 9K3EMILJIs-
pa Mpou3BOIHOTO Kyacca, ogHako dyukius getDate He mosryuaer ak3emrsip DayDate.
C npyroii CTOPOHBI, OHA BO3BPAIAET TAKOW IKIEMILIISAP, & 9TO O3HAYAET, YTO OHA €T0
re-To cosmaet. V3 crpok 187—205 MOKHO 3aK/IIOYMTD, 4TO 9K3eMILIstp DayDate cosma-
eTcs IIPY BbI30Be OIHOI 13 Tpex dhyHKiuii: getPreviousDayOfheek, getNearestDayOfleek
i getFollowingDayOfWeek. ObpaTuBivch K jcTuHTy DayDate, Mbl BHIUM, 4TO BCe
atu ¢yukiuu (ctpoku 638—724) Bo3BpamaioT aaty, cozianuyio dynkimeir addDays
(ctpoka 571), KoTopas BeI3biBaeT createlnstance (ctpoka 808), koTopas co3maeT
SpreadsheetDate! [G7].

B o6iem ciryyae 6a3oBble KIacchl He JOJKHBI paciiojiaratbh HH(popMaleil 0 CBOMX
IPOU3BOAHBIX Kiaccax. IIpobiema pemaerca npumenenuem narrepia ABCTPAKT-
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HAS ®ABPUKA [GOF] u coszmanmem kiacca DayDateFactory. Dabpuka co3maer
aK3eMILTApBI DayDate, a TaksKe MpeiocTaBiIseT MHGOPMAINIO 110 TOBOLY PeaTn3aIiiyl —
B 4aCTHOCTH, MUHUMaJIbHOE€ 1 MaKCHMaJ/IbHOE€ 3HaYCHME AaTbI.

public abstract class DayDateFactory {
private static DayDateFactory factory = new SpreadsheetDateFactory();
public static void setlInstance(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);
1
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 3aMmeHsieT MeTo/bI Createlnstance meromamu makeDate, B pesyJbra-
Te 4ero mMeHa BBITJAAAT Topasno aydmnie [N1]. [To ymosuannio ncnonpsyercst
SpreadsheetDateFactory, HO 3TOT KJIaCC MOKHO B JIIOOON MOMEHT 3aMEHUTD JPYTOii (ha-
6pukoit. CtaTnuecKue MeTOIbl, AeTeTUPYIOIIIE BBIIOJHEHUE OTIepaIiiii abCTpaKTHBIM
METOo/IaM, UCIIoJb3yIoT KoMOunamuio narrepuos CHIJIET [GOF], ZEKOPATOP
[GOF] u ABCTPAKTHAS ®ABPUKA.

Knacc SpreadsheetDateFactory BBITIISIIUT 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):

}
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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;

}
}

Kak Bunure, g ysxe nepemectus nepemerabie MINIMUM YEAR SUPPORTED m MAXIMUM_YEAR
SUPPORTED B kytacc SpreadsheetDate, B KOTOpOM UM mosI0keHO HaxomauThest [ G6].

Ciuenyromas npobiema DayDate — KOHCTaHTBI AHEl, HaunHatoumecs: co crpoku 109.
Nx cnemyet ohopMuthb B BUIE APYTOTO Miepeurcyienud [J3]. Mbl y:ke Buieau, Kak aTo
JIeJTIaeTCst, TOITOMY s He Oy/1y MOBTOPAThCs. TIpH jKelaHuK TOCMOTPUTE B HTOTOBOM
JINCTUHTE.

[laee MbI BUIMM CepHIo TabJIHI, HauuHaionyiocs ¢ LAST DAY OF MONTH B ctpoke 140.
Most iepBast TpeTeHs st K 9TUM TabJIUI[AM COCTOUT B TOM, UTO OIMCHIBAIOIINE X KOM-
MenTapuu u3Obrounst [ C3]. OfHUX MMEH BIIOJHE TOCTATOYHO, TOATOMY s COOMPAIOChH
VIATUTh KOMMEHTapUN.

Taxxke HesCHO, TToueMy aTa Tabjmia He o0bsiBiIeHa npuBatHoil [G8], moTOMY UTO B
KJacce umeercs cratrudeckas pynkius lastDayOfMonth, mpegocrasisionias e e
JTAHHbIE.

Cuenytomast Tabuuiia, AGGREGATE DAYS TO END_OF MONTH, BBITJISAUT 3arajouHO — OHA
Hu pasy He ucnosb3yercs B JCommon [G9]. A ynanun ee.

To sxe mpomnsomzo ¢ LEAP_YEAR AGGREGATE_DAYS TO END OF MONTH.

Cuenytomas Tabuia, AGGREGATE DAYS TO END OF PRECEDING MONTH, mcmosbsyeTcs
ToJIbKO B SpreadsheetDate (crpoku 434 u 473). Tak nouemy Obl He [IEPEMECTUTD €€
B SpreadsheetDate? IIpoTus nepemenienns TOBOPUT TOT (AKT, 4TO TaOINUIA HE TIPU-
BsI3aHa HU K Kakoil KoHkpeTHON peanusaiuu [G6]. C apyroil cTOpOHbI, HUKAKNX
peasmzariuii, kpome SpreadsheetDate, (haKTHYECKH HE CYIIECTBYET, TOITOMY TaOJIUILY
CIIelyeT IIepeMeCcTUTh OJIMKe K MecTy ee ncionbsosanus [G10].

Jlist MeHsS PenaionuM 06CTOATENLCTBOM SBJSIETCS TO, UTO [t 00eCTIeueHnst JIOTH-
vyeckoii corsmacoBantocT [G11] tabauiy ciemxyer o6bsABUTh IPUBATHOU U MIPEIO-
CTaBUTH JIOCTYT K Hel yepe3 dpyukiuio Buaa julianDateOflLastDay0fMonth. Ho mo-
XOJKe, Takast (GYHKIIS HUKOMY He Hy)Ha. Dosree TOro, ecaint aT0T0 moTpebyeT HoBas
peanusanus DayDate, TabiuIy MOKHO OY/IET JIETKO BEpHYTH Ha Mecto. [Toatomy st ee
TIEPEMECTHIL.

[lajiee cemyioT TpY IPYINBI KOHCTAHT, KOTOPBIE MOKHO TIPeoOPa3oBaTh B EPeUnc-
senust (crpoku 162—-205).
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ITepBast U3 Tpex IPyIII IPeHAZHAYEHA JIJIsT BBIOOPa Heslesn B Mecsitie. S peobpasoBai
ee B riepeuncienue ¢ umeneM Week InMonth.
pubTic enum WeekInMonth {

FIRST(1), SECOND(2), THIRD(3), FOURTH(4), LAST(0);
pubTic final int index;

WeekInMonth(int index) {
this.index = index;

}
}

Co Bropoii rpymnmoil koncradt (crpoku 177—187) peno oberout cuoxkuee. KoncranTo
INCLUDE_NONE, INCLUDE_FIRST, INCLUDE_SECOND u INCLUDE_BOTH ompeneJisaroT, JOJKHBL 11
BKJIIOYATHCS B IUANA30H KOHEYHble IaThl. B MaTeMaTHKe B HOZOOHBIX CIYYasIX UCIOIb-
3YIOTCST TEDMUHDI «OTKPBITHI HHTEPBAJIY, <IIOJIYOTKPHITHIA HHTEPBAI> U «3aMKHYThII
uHTEPBaAJ». MHe KajKeTcsl, YTO MaTeMaTHYeCKUe HasBaHUsI BBITJIAAAT OoJiee IIOHATHO
[N3], nosromy s ipeobpasoBas TpyiiLy B nepedncienue Datelnterval ¢ ajaemeHTaMu
CLOSED, CLOSED_LEFT, CLOSED_RIGHT wm OPEN.

Tpetbs rpynma koucranT (ctpoku 18—205) ompemensier, JOJKHO U B pe3yIbTa-
Te II0MCKAa KOHKPETHOIO JHS He/leJ M BO3BpallaThCs I10oCelHee, IpeAblyliee UIn
OnmKaiiiree BXoxKaeHue. BeiOpaTh mogxoAsInee UM I TAKOTO IIePEUnCIeHNS
HempocTo. B urtore s ocranoBuiics Ha nMeHU WeekdayRange ¢ amemenTamu LAST, NEXT
n NEAREST.

B03MOJKHO, BBl HE COTJIACUTECH ¢ BRIODAHHBIMU MHOI MeHaMu. MHe OHU KasKyTCst
JIOTMYHBIMM, HO Y BaC MOKeT ObITh cBoe MHeHue. OIHAKO ceiiyac KOHCTAHThI IIPH-
BeJIeHbI K (DOPMe, KOTOPast TIO3BOJISIET JIETKO M3MEHUTD UX B CJIydae HEOOXOAUMOCTH
[J3]. Onu nepenatorcst He B BUJIE TI€JIBIX YUCEJI, a B BU/IE CHMBOJIMYECKUX UMeH. 1 MoTy
BOCIIOJIb30BaThCs (DYHKIIMEN IIeperMeHOBaHUs CBOeil pabodeil cpeibl /I U3MEHEH s
UMEH WJIH TUTIOB, He OECIIOKOSICh O TOM, YTO I IPOMYCTHI IJIe-TO B KOJE -1 WJIU 2 WK
oObsiBJIEHNE apryMeHTa 1Nt 0CTaJI0Ch IJI0X0 OIMCAHHBIM.

[Tone description B ctpoke 208 HuTHE He UcOAb3yeTCs. S yaaaua ero BMecTe ¢ Me-
tomamu jocrymna [ GI].

Taxske ObLI y/1aJieH BBIPOKAECHHBII KOHCTPYKTOP 10 yMoJuaHuio B crpoke 213 [G12].
Komnuzsitop crenepupyer ero 3a Hac.

Meton isValidWeekdayCode (cTpoxu 216—238) mpomyckaeM — MBI yIaJIUJINA €T0 TTPU
CO3/1aHNM TTepeyrcaenn Day.

Mps1 nogxoaum k Metoy stringTolWeekdayCode (ctpoku 242—-270). KommenTapumn
Javadoc, He nobasasioniue moje3Hol HHGOPMAIIUU K CUTHATYPE METO/A, TOJIbKO
3arpomoskaot kKox [C3],[G12]. B koMMeHTapuu eCTh BCETO OJUH COMEPKATEb-
HBIII MOMEHT — OH OIIVCHIBAET BO3BpaIiaemoe 3nauenue -1. Ho mocsie nepexosa na
nepeurcieHue Day aToT komMmeHTapuil ctan HesepabiM | C2]. Ceituac MeTon coobima-
et 00 ommobKe, BbiAaBas uckiroueHue 111egalArgumentException. S yaammn KoMMeH-
Tapuil.
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TaksKe 51 yJ1aJinit Bee KitoueBbie ¢ioBa Tinal B 0OBSIBICHUSIX apTYMEHTOB M [IEPEMEHHBIX.
Ha Mot B3rIsi/1, peaibHOM MOJTB3bI OT HUX He GBITO0, a TPOrPaMMY OHHU 3aTPOMOSKIAIOT
[G12]. Ynanenue final mpoTUBOPEYUT MHEHHUIO HEKOTOPBIX aKcmepToB. Hampumep,
Po6epr Cummonc (Robert Simmons) [Simmons04, p. 73] HacTosiTeJIbBHO pEKOMEHIyeT
«...Tloyare BCTaBJIATh Tinal B cBoeM Kozie». Pazymeetcs, g ¢ aTuM He coryiaceH. Y final
HUMEIOTCS CBOM TI0JIE3HbIe TPUMEHeHUsT (HarpuMep, IPH OObSIBICHUN OT/IEIbHBIX KOH-
CTAHT), HO B OCTAJIbHBIX CJIy4adX 3TO KJII0YEeBOE CJI0BO HE IPUHOCUT PeasIbHOM MOJIb-
3bl. BO3MOJKHO, I TaK CYUTAIO €Ille U TIOTOMY, YTO THITHYHBIE OIMUOKU, BBISIBJISIEMbIE
pu oMoy final, yske BBIABIISAIOTCS HAIIMCAHHBIMU MHOI MOJLYJIBHBIMU TECTAMMU.

Miie He monpaBuinch noBTopsiionuecs komanzbl if [ G5] BiyTpu nukia for (crpoku
259 u 263); oru ObLIN OGBEANHEHBI B OJHY KOMaH/y 1T [Ipy MOMOIIH orepaTopa | |.
Takoke 51 Mcosb30Bas Hepeuncyienue Day /71 yrpaBiaeHus IIUKJIOM for U BHeC s
JIPYTUX KOCMETUYECKNX N3MEHEHUN.

MHe puIILIO B TOJIOBY, YTO METO/] B JIEMCTBUTEIBHOCTH He TIpuHasiexkut DayDate.
DaxTryeckn aTo QyHKIMs pazdopa Day, II09TOMY s IIEPEMECTII €€ B IIepedrcIeHre
Day. Ho mocie aToro mepeuncienue Day cTaxo 3aHUMATh TOBOJBHO MHOTO MecTa. [lo-
CKOJIbKY KoHIlernud Day ne 3asucut ot DayDate, g BoiBes nepeynciaenue Day n3 Kiaacca
DayDate B cobGcTBeHHBIH nexoaHbIi daitn [G13].

Kpowme Toro, st mepemectut caeyiontyio ¢pyakimio weekdayCodeToString (ctpoku 272—
286) B mepeuncyenue Day U meperMeHoBas 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 (Calendar.SUNDAY) ;

public final int index;
private static DateFormatSymbols dateSymbols = new DateFormatSymbols();

Day(int day) {
index = day:

}

public static Day make(int index) throws I1TegalArgumentException {
for (Day d : Day.values())
if (d.index == index)
return d:
throw new ITlegalArgumentException(
String.format("I1legal day index: %d.", index)):
}

pubTlic static Day parse(String s) throws IT1legalArgumentException {
String[] shortWeekdayNames =
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dateSymbols.getShortWeekdays():
String[] weekDayNames =
dateSymbols.gethWeekdays();

s = s.trim();
for (Day day : Day.values()) {
if (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));
}

public String toString() {
return dateSymbols.getWeekdays()[index];

}
}

B nporpamme aBe dhynkimu getMonths (ctpoku 288—-316); nepBast GyHKIINS BbI3bI-
BaeT BTOpyIo. Bropas ¢ yHKIMS He BBI3bIBaeTCS HUKEM, KpoMe MepBoil (hyHKIIMeH.
S cBephyn 1Be (DyHKIIMU B OJIHY, YTO [IPUBEJIO K 3HAYUTEJILHOMY YIIPOIIEHUIO KO/Ia
[GI],[G12],[F4]. B 3aBepiienue s mepenMeHOBAT UTOTOBYTO (DYHKIIUIO, TPUCBOUB €
6ouiee comepskarenbHoe ums [N1].

public static String[] getMonthNames() {
return dateFormatSymbols.getMonths();

}
Dyukius isValidMonthCode (cTpoku 326—346) oTepsiyia akTyaJIbHOCTD TIOCTIE BBEjIE-
HUS repeuncyenus Month, moatomy s ee yaammr [ G9].

@ynximsa monthCodeToQuarter (erpoku 356-375) ormaer GYHKIIMOHAJTILHON
3ABUCTDIO [Refactoring]; BepositHO, ee ormyree BKJIOYUTD B epedncaenye Month
B BU/Ie METOJIa C UMeHeM quarter. S BBITTOTHILT 3aMeHY.

public int quarter() {
return 1 + (index-1)/3;

}
B pesymbrare mepeuricienne Month cTao 10cTaTOUHO GOJBIINM /1715 BBIIETEHNS B OT-
nenbHbIN Ki1ace. S yopas ero us DayDate mo o6pasiy nepeuncienus Day [G11],[G13].

Crenytotue iBa MeTo/ia Ha3biBatoTcst monthCodeToString (ctpoku 377—426). U cho-
Ba MBI BUJIMM, KaK OJIMH METOJI BBI3BIBAET CBOETO «/[BOMHUKAy C Tepepadeil (rara.
O6bIuHO TIepenaBatTh (iar B apryMeHTe He PEKOMEH/IYeTcst, 0COOEHHO eCIIU OH TIPOCTO
BoIOUpaet popmar Boisoza [G15]. S mepenMeHOBa, YIIPOCTUI U PECTPYKTYPUPOBAI
atu HyHKINK U iepeMecTnt ux B mepeuncienue Month [N1],[N3],[C3],[G14].

public String toString() {
return dateFormatSymbols.getMonths()[index - 171:

}
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public String toShortString() {
return dateFormatSymbols.getShortMonths()[index - 17:

}

[lanee B uctunre naet Meto stringToMonthCode (ctpokn 428—472). S mepenmenoBast
ero, nepemecTtu B mepeuncienne Month u ynpoctui [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 I1legalArgumentException("Invalid month " + s);

}

private boolean matches(String s) {
return s.equalsIgnoreCase(toString()) ||
s.equalsIgnoreCase(toShortString()):
1

Merop isLeapYear (cTpoku 495—517) MosxkHoO cienath GoJiee BoipaszuteabubiM [ G16].

public static boolean isLeapYear(int year) {
boolean fourth = year % 4 == 0:
boolean hundredth = year % 100 == 0;
boolean fourHundredth = year % 400 == 0;
return fourth && ('hundredth || fourHundredth);

}

Crenyromast ¢pyuknus, leapYearCount (ctpoku 519-536), ve mpuHammeskut DayDate.
Omna He BbI3BIBaeTCSI HUKEM, KDOME JIBYX MeTO/I0B SpreadsheetDate. S mepemectnir ee
B IIpou3Bo/IHbIN Kiace [G6].

Oyuknus 1astDay0fMonth (ctpoku 538—560) ucrosbayer maccus LAST DAY OF MONTH.
ITOT MacCUB NPUHAMIEKUT TTepeunciennto Month [G17], mostomy GyHKIMsA ObI-
Jia TlepeMelieHa. 3a0/(HO s YIIPOCTHIL €€ KO/ U ClIesiall ero O0Jiee BhIPAa3UTEeTbHBIM
[G16].
public static int lastDayOfMonth(Month month, int year) {
if (month == Month.FEBRUARY && islLeapYear(year))
return month.lastDay() + 1:
else
return month.TastDay();
}

Haunnaetcs camoe nnTepecHoe. /lanee B muctunre maet Gynkmus addDays (cTporu
562-576). IIpesk e Bcero, MOCKOIbKY 3Ta (hyHKIMs pabotaet ¢ nepeMenHbiMu DayDate,
oHa He J0JKHA ObITh cTaTndeckoil [ G18]. CooTBeTCTBEHHO, S TPeoOPasoBal ee B Me-
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TOJ[ 9K3eMILIIpa. Takke OHA BBI3BIBaeT (PYHKINIO toSerial, KOTOPYIO MpaBUbHee
HazbiBaTh toOrdinal [N1]. Hakorerr, MeTO/1 MOSKHO HECKOJIBKO YITPOCTUTb.

public DayDate addDays(int days) {
return DayDateFactory.makeDate(toOrdinal() + days);

}
Ckazantoe oTHocHTCS U K dyHKImu addMonths (crpoku 578—602). Ona mosxkHa ObITh
odopmiiena B Bujie Meroza akzemiuisipa [ G18]. AIroputM OTHOCUTENBHO CJIOKEH,
noatomy s BoctiosibzoBasica [IOACHUTEJIbHBIMU BPEMEHHBIMU ITEPE-
MEHHDBIMU [Beck97] [ G19], utobbI caieraTh €ro cMbicsi 6oiee Mpo3pavHbIM. 3a0/THO
MeToz getYYY Oblt meperMeHoBaH 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 TastDayOfResultMonth = TastDayOfMonth(resultMonth, resultYear):

int resultDay = Math.min(getDayOfMonth(), TastDayOfResultMonth):

return DayDateFactory.makeDate(resultDay, resultMonth, resultYear);
}
Oyukrwst addYears (crpoku 604—626) peobpasyeTcst IO TeM ke MPUHIUIAM, YTO
U ee aHAJIOTH.
public DayDate plusYears(int years) {

int resultYear = getYear() + years;:

int TastDayOfMonthInResultYear = TastDayOfMonth(getMonth(), resultYear);

int resultDay = Math.min(getDayOfMonth(), TastDayOfMonthInResultYear):

return DayDateFactory.makeDate(resultDay, getMonth(), resultYear):

}

[TpeobpaszoBatie CTATHIECKUX METOIOB B METOMIBI 9K3EMITIISIPOB BLI3BATIO ¥ MEHST He-
KoTOpoe becrokoiicTBo. IToiiMer Jii unTaresb Ipu Buie Bbipazkenus date.addDays(5),
9TO 00HEKT date He M3MEHIETCS, & BMECTO 9TOTO BO3BPAIIAETCST HOBBIN 9K3EMILIISIP
DayDate? Mu oH omOOYHO PEIIUT, 4TO K 00beKTy date mpubaBIAOTCS AT AHEI?
Kasazocn 651, mpobrema He CTOJTb cephe3ia, HO KOHCTPYKITHN BPOE CTEYIONIEN MOTYT
oKazaTbcst oueHb KoBapHbiME [ G20].

DayDate date = DateFactory.makeDate(5, Month.DECEMBER, 1952);

date.addDays(7); // Cwmeuenne date Ha ofHy Hepenio.

Ckopee Bcero, unTaresib Kojia MpeAnoIoKUT, 4To Bbi3oB addDays u3aMeHsieT 00bheKT
date. 3HaunT, HAM MOHAMOOUTCS MMsI, PA3PYIIAIOIIEE ITY ABYCMBICTEHHOCTH [N4].
S nepenmenoBas meto/ibl B plusDays u plusMonths. MHe kaskeTcs, 4To Ipe/iHa3HaAueHUE
JAHHOTO METO/1a OTJINYHO OTPAKAETCST KOHCTPYKITUSIMHU BU/IA

DayDate date = oldDate.plusDays(5);

C apyroii CTOPOHBI, CIEAYIONAsd KOHCTPYKLUS YUTAETC HEJOCTATOUHO GErI0, YTOObI
YUTATENb CPA3y MPEANOJIOKU, UTO U3MEHSIETCsT 0OBEKT date:
date.plusDays(5);
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AJTOPUTMBI cTaHOBSITCS Bce nHTepecHee. Dynkmmst getPreviousDayOfiWeek (cTpo-
K1 628—660) paboTaer, HO BBITJISAUT CJAUIIKOM CJI0KHO. [Tocie HEKOTOPBIX PasMBbIIIi-
JIEHWH OTHOCUTEJLHO TOTO, UTO JKe B IEUCTBUTENLHOCTH MTPOUCXOANT B 3TOH (DYHKIINN
[G21], mue ynasoch ympoctuth ee u Bocnonb3oBarhest [IOACHUTE/IBHDBIMU
BPEMEHHbBIMU ITEPEMEHHBIMMU [G19], uTo6b1 cienaTh Koz 60J1ee MOHITHBIM.
51 Takske MpeoOpa30Bas CTaTHYECKUI METO/I B MeTojt 9k3eMIuispa | G18] u usbasuiicst
ot nybsmpyiomiero meroza skseminisipa [ G5] (crpoku 997—1008).

public DayDate getPreviousDayOflWeek(Day targetDayOflleek) {
int offsetToTarget = targetDayOfWeek.index - getDayOfWeek().index:
if (offsetToTarget >= 0)
offsetToTarget -= 7:
return plusDays(offsetToTarget):

}

ABCOJIIOTHO TaKoii ke aHAJIM3 C TEM JKe Pe3yJIbTaToM ObLI IIPOBEAEH JJIs METO/Aa
getFollowingDayOfWeek (cTpoku 662—-693).
public DayDate getFollowingDayOfiWeek(Day targetDayOflleek) {
int offsetToTarget = targetDayOfWeek.index - getDayOflWeek().index;
if (offsetToTarget <= 0)
offsetToTarget += 7:
return plusDays(offsetToTarget);

}

[lanee unet dpyukims getNearestDayOfWeek (ctpoku 695—726), KOTOPYIO MBI HCITPAB-
st Ha ¢. 309. BHeceHHBIE TOT/Ia UBMEHEHHsSI HE COOTBETCTBYIOT TOMY TTabJIOHY, 1O
KoTopoMy ObLiu Ipeobpasosanbl Ase mnociaennne ¢pyuxuun [G11]. S npeoGpasosan
bynximio 1o Tem ke npasuiaM, a Takxke Bocrnosib3oBasics [IOACHUTE/JIbHBIMUA
BPEMEHHBIMU ITEPEMEHHDBIMMU [G19] nng pazbsicHeHnst aIropuTMa.
public DayDate getNearestDayOflleek(final Day targetDay) {

int offsetToThisWeeksTarget = targetDay.index - getDayOfWeek () .index;

int offsetToFutureTarget = (offsetToThisWeeksTarget + 7) % 7:
int offsetToPreviousTarget = offsetToFutureTarget - 7;

if (offsetToFutureTarget > 3)
return plusDays(offsetToPreviousTarget);
else
return plusDays(offsetToFutureTarget);
1

Metox getEndOfCurrentMonth (ctpoku 728—740) BRITISAIUT HEMHOTO CTPAHHO — TIEPET
HaMU METO/I 9K3EeMILIAPA, KOTOPbI «3aBusyeT» [G14] cobCTBEHHOMY KJIaccy, moJrydast
aprymenT DayDate. S mpeoOpasoBaJ €ro B MOJHOIIEHHBIH METOJT 9K3EMILISIPA, & TAKKe
3aMEHIJT HECKOJIbKO NMEH OoJiee ColepIKaTeIbHBIMU.

public DayDate getEndOfMonth() {

Month month = getMonth():
int year = getYear();
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int lastDay = TastDayOfMonth(month, year):
return DayDateFactory.makeDate(lastDay, month, year):

}

[TepepaboTka week InMonthToString (cTpoku 742—761) okasanach 04€Hb HHTEPECHBIM
nesiom. Ucnonbays cpesncrsa pecbakropunra csoeii IDE, 51 cHauama nepemectut MeTos
B niepeuncsienune Week InMonth, cozmarroe paree Ha c. 312. 3aTteM s mepenMEHOBAT €TO
B toString u mpeo6pasoBa U3 CTATUYECKOTO METO/IA B METO/[ 9K3eMILIsipa. Bee TecTs
nponuin ycnernHo. (JloragpiBaetech, K 4eMy S KIOHIO?)

3ateM s TOJTHOCTBIO yaamna MeToz! 11T mpoBepok 3aBepininch Heyaadel (CTPOKn
411-415, muctunr B.4, c. 417). 5l U3MEHWJI 9TU CTPOKU TaK, YTOObI B HUX MCIIOJIb-
30BaJIMCh UMeHa u3 mepeunciaerus (FIRST, SECOND, . . .). U Bce TecTbl mpouii. A Bb
JoTajbpIBaeTech, moueMy? I nmoHumaere jiu Bbl, IIOUEMY KasKAbli 13 9THX HIaroB ObLI
HeoOxoanM? MyHkiMs pedaKTOpUHTa IIPOCIIEINIA 33 TeM, YTOObI BCE MPEIAbILYIIIE
BbI30BbI week InMonthToString ObLin 3aMeHeHbl BbizoBaMu toString A/ nepedncienns
weekInMonth, a Bo Bcex nepeuncienusix peajausanud toString mpocto Bo3Bpauiaer
MMEHa...

K COJKaJICHUIO, MO YXUIIPEHNA HU K 9YEMY HE IIPUBECJIN. Kax 65l a71€TaHTHO HU BBI-
TJIg/iesia 9Ta 3aMedaTesibHadA IeIIOYKa pe(l)aKTOpI/IHI‘a, B UTOre A IIOHAJI, YTO €/INHCTBEH-
HBIMU TTOJIb30BATEISIMU DTOM (I)yHKL[I/H/I OBLIN TECTbI, KOTOPbIE g TOJBKO YTO N3MEHUJL.
Na YaaanJji TECThI.

CrbIHO ABaKIbl HACTYIATh Ha oxHu rpabim! Onpenenns, uto GyHKima relative-
ToString (ctpokn 765—781) He BBI3BIBAETCST HUT/IE, KPOME TECTOB, ST TPOCTO VAU
(byHKITHIO BMECTE C ee TeCTaM.

Hakoselr-to MbI 100pajiich 10 aOCTPAKTHBIX METOIOB abCTpakTHOTO Kiacca. [lep-
BBIM METOJ[ BBITJIIANT 3HAKOMO: toSerial (ctpokn 838-844). Ha c. 316 s npucBon
emy nms toOrdinal. PaccmarprBasi ero B HOBOM KOHTEKCTE, s PEIIUJI, YTO ero Jiydiie
nepenMmeHoBaTh B getOrdinalDay.

Cuenyronuii abcrpakTHbiil MeTo1, toDate (crpoku 838—844), npeobpasyer DayDate
B java.util.Date. [Touemy Meron 0ObsBIEeH abCTPakTHBIM? [IPUCMOTPEBIINCH K €10
peanusanuu B SpreadsheetDate (crpoxu 198—-207, muctunr B.5, ¢. 428), Mbl BummM,
4TO OH HE 3aBUCHUT HU OT KaKUX ToApobHocTell peannsanuu kiacca [G6]. Tloaromy
sI TIO/THSLJI €70 Ha GoJiee BBICOKHUIT YPOBEHD aGCTPAKITHH.

Mertopl getYYYY, getMonth u getDayOfMonth abcrpakTibl. Metox getDayOflWeek — erre
OJIH METO/I, KOTOPBIH CJieJ0BaJIO Obl u3BJIEeYb U3 SpreadSheetDate — Toxke He 3aBUCUT
ot DayDate. mm Bce-Taku 3aBucut? IIpucMoTpeBINCh, BHUMATENbHO (CTpOKA 247,
guctunr B.5, ¢. 428), Mbl BUIUM, YTO aJTOPUTM HESIBHO 3aBUCUT OT «TOYKH OTCUe-
Ta» JiHel Hepenn (MHAUYe TOBOPsI, OT TOrO, KAKOUi jleHb Hefeu cuurtaercs jaHeM 0).
Takum 06pasoM, X0oTs DYHKIMA He uMeeT GU3NIECKUX 3aBUCUMOCTEH, KOTOPbIE
HeJsib3s1t ObLI0 Obl epeMectuTh B DayDate, y Hee MMEIOTCS JIOTHYECKHe 3aBUCHMOCTH.

[Momo6mbIe ToTHYeckie 3aBrucuMocTh OecokosT Menst [G22]. Ecan 9To-TO 3aBUCHT
OT peau3aIuy Ha JJOTHYECKOM YPOBHE, TO YTO-TO JOJLKHO 3aBUCETH 1 HA (hDH3MIECKOM
ypoBHe. KpoMme Toro, MHE KajKETCs1, UTO CaM aJITOPUTM MOKHO ObLIO ObI cjiesiaTh Ooiee
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YHUBEPCAIbHBIM, UTOOBI CYIIECTBEHHO MEHbIIAs €ero 4acTh 3aBHCela OT Peajinusa-
mn [ G6].
1 cospan B DayDate abcrpakTHbIil MeToz ¢ uMeneM getDayOfWeekForOrdinalZero u pea-
JIM30BaJ ero B SpreadsheetDate Tak, uToObI oH BozBpaias Day . SATURDAY. 3arem s mepe-
Mmecti MeTog getDayOflleek HaBepx 1o 1enouke B DayDate u MBMEHWII €ro Tak, 4TOObI
B HeM BbI3bIBaIUCh MeToAbl getOrdinalDay u getDayOfWeekForOrdinalZero.
public Day getDayOfWeek() {

Day startingDay = getDayOfWeekForOrdinalZero():

int starting0ffset = startingDay.index - Day.SUNDAY.index;
return Day.make((getOrdinalDay() + startingOffset) % 7 + 1);

3a01HO IPUCMOTPHUTECH K KOMMEHTapHIo B cTpoKax ¢ 895 o 899. Tax ji He0O6X0anMO
3710 1oBTOpeHne? Kak 1 B MpebIIyuX cydasx, S yAaauI 3TOT KOMMEHTapUii BMeCTe
€O BCEMHU OCTATTbHBIMU.

[TepexoauM k caenyromiemy Meroxy compare (crpoku 902—913). Yposenb abeTpakuuu
HTOI0 METOo/Ia CHOBa BbIOpaH HenpaBuiibHO [ G6], 10aTOMY S IOJHSI €r0 peajin3aliuio
B DayDate. Kpome Toro, ero nMs HezoctaTouHO conepskaresnbHo [N1]. B nefictBurens-
HOCTH 3TOT METO/T BO3BPAIIAET MPOMEKYTOK B IHSIX, HAUMHASI C apTYMEHTa, TI03TOMY
g mepernMeHoBaJ ero B daysSince. Takke s 3aMeTHJI, UTO JIJIT 9TOTO METOJIA HET HU
OJTHOTO TeCTa, M HATTUCA UX.

Crenytomue mectsb yukiwmii (crpokn 915-980) npeacrasisior cob6oit abeTpakTHbIE
METO/TbI, KOTOPBIE JIOJKHBI pean30BbIBaThes B DayDate. I n3Bsiek n3 SpreadsheetDate.

[Mocnennioo GyHkiuo isInRange (ctpoku 982—995) Takske HEOOXOAMMO M3BJIEYbD
u iepepaborath. Komana switch seirysiiut vekpacuso | G23]; ee MOKHO 3aMEHUTD,
IepeMecTuB ycJoBuA B riepeuncienue Datelnterval.

public enum Datelnterval {
OPEN {
public boolean isIn(int d, int left, int right) {
return d > left & d < right;
1
}.
CLOSED_LEFT {
pubTic boolean isIn(int d, int left, int right) {
return d >= Teft && d < right;

}

}.
CLOSED_RIGHT {
public boolean isIn(int d, int left, int right) {
return d > Teft && d <= right;

}

B
CLOSED {
public boolean isIn(int d, int Teft, int right) {
return d >= Teft && d <= right:
1
|5
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public abstract boolean isIn(int d, int Teft, int right):
1

public boolean isInRange(DayDate dl1, DayDate d2, Datelnterval interval) {
int left = Math.min(dl.getOrdinalDay(). d2.getOrdinalDay()):
int right = Math.max(dl.getOrdinalDay(), d2.getOrdinalDay()):
return interval.isIn(getOrdinalDay(), left. right):

}

Mbr mozronin K KoHIty kiacca DayDate. Ceituac 4 etie pa3 npoijych 1o BcemMy Kaccy
U HATTOMHIO, 9TO OBLIO C/IETaHO.

OTKpbIBaIOIMiT KOMMEHTAPUI ObLI CJIMIIKOM JIMHHBIM U HEAKTYaIbHBIM; 51 COKPATHI
u gopaborai ero [C2].

3aTeM Bce OCTaBIIMECS TIEPEUNCIeHNsT OBLTN BBIIETEHDI B OTAebHbIe (haitabr [G12].

Crarnueckas nepemenHast (dateFormatSymbols) u Tpu ctaTueckux meroza (getMonth-
Names, isLeapYear, TastDayOfMonth) GbLIu BbieIeHbI B HOBBII Kace ¢ nMerneM DateUti]
[G6].

AGcTpakTHBIE METOZIbI OBLIN TIEpeMeIeHbl Ha 0oJiee BHICOKHIA YPOBEHb abCTPaKINK,
rje oru 0o Gosiee ymectHbiME | G24].

A mepemmenosasn Month.make B Month. fromInt [N1] u mpoziesian To e camoe It BceX
OCTAJIBHBIX TIEPEUNCITCHI.

Jls Beex nmepedrcIenuii ObLT co3MaH METo L ZocTyIa tolnt (), a moste index 6b110 00b-
SIBJICHO TIPUBATHBIM.

B plusYears u plusMonths tipucyrcrBoBajio aybuposanue kozaa [G5], koTopoe MHe
yZaa0ch yCTPAaHUTD BBeZieHUEeM HOBOTO MeToja correctLastDay0fMonth. Ilpu atom Koz
BCEX TPEX METOIOB CTaJl 6OJIEE TOHSTHBIM.

«BomebHoe umcno» 1 [G25] 6blI0 3aMEHEHO COOTBETCTBYIONIENH KOHCTPYKIIHEH
Month.JANUARY.toInt () mmm Day.SUNDAY.toInt (). fI moTparui HekoTopoe BpeMs Ha J10-
paboTKy KJacca SpreadsheetDate u yrcTKy anropuT™MoB. KoHeUHbI pesyibrar mpe-
cTaBjeH B uctunrax ¢ b.7 (c. 442) o b.16 (c. 451).

WuTepecHo 3aMeTHTD, YTO TTOKPBITHE Koja B DayDate ymenvuuroco o 84,9 %! Iro
00bsICHSIETCS HE CHUKEHHEM 00beMa TeCTUPYyeMOi (PYHKIIMOHAJbHOCTH; IIPOCTO
KJIACC COKPATHIICS], U HECKOJIBKO HETIOKPBITBIX CTPOK UMEIOT OOJIBIIIIT Y/IeTbHbBII BEC.
B xmacce DayDate TecThI TIOKPBIBAIOT 45 13 53 MCMOMHIEMBIX KOMaH. HemokpbIThie
CTPOKH HACTOJIbKO TPUBHMAJIBHBI, YTO HE HYKAAIOTCS B TECTHPOBAHUU.

3aK/iloueHue

MbI cHOBa TIOCTIEIOBATIN «IIpaBUIYy 601‘/JICKayTa>>Z Ko CcTaJl HEMHOI'O 9uIle, 4eMm OBLI
A0 Halllero 1npuxozaa. Ha sTo HOTp€6OBaJIOCb BpeMsl, HO pe3yJbTaT TOIO CTOUJIL. Tecro-
BO€ MMOKPBITUE KOTa YBEJINYNIIOCDH, ObLII NCITPaBJIEHbI HEKOTOPbIE O]J_H/I6KI/I, Ko/ cTaJx
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yuie ¥ KoMIakTHee. XOUeTCs BEPUTh, 4TO CJAEAYIOIEMY YeJI0BEKY, KOTOPbII Oyaer
YUTATh ATOT KOJ, OyAET IIPOIIe B HeM pasobpaThest, ueM HaM. V1 BO3MOKHO, 9TOT YeJsio-
BEK CMOJKET C/IeJIaTh ATOT KOJI ellle YHIIle, YEM YIaJI0Ch 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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3anaxm
M 3BPUCTUYECKHE
npasuia

B cBoeii sameuarenbHoii kure «Refactoring» [Refactporing] Maprun Daysep onu-
CBIBaeT MHOTO PA3JIMYHBIX «3aMaxoB Kozia». Ciemayonuii CIuCoK COAEPKUT MHOTO
«3aIax0B», MPEJIOKEHHBIX MapTHHOM, a TaKKe PsJi MOUX COOCTBEHHBIX JIOMOJTHEHHIA.
Kpowme Toro, B Hero ObLIH BKIIOYEHBI HEKOTOPBIE TIPHEMbBI U 9BPUCTHYECKUE TPABIIIA,
KOTOPBIE 5T 9aCTO TIPHUMEHSTIO B CBOEH paboTe.

Yr0o6bI TOCTPOUTH ITOT CIUCOK, 5T TPOCMOTPEJ U TIepepadoTall HECKOIBKO PasHbIX MTPO-
rpaMm. IIpu BHECEHNY KaKI0TO N3MEHEHMS 51 CIIpAIIuBal ce0s, IoYeMy s 9TO JeJIalo,
7 3aMICHIBAJ PE3YJIbTaT. Tak TMOSBUIICS JOBOJTBHO IVTMHHBIN CITHCOK TOTO, YTO, HA MO
B3IJISIT, <[IYPHO MTaxXHeT» TPU YTEHUN KOJIa.

[Ipeamnonaraercs, 4To Bbl Gy/ieTe YUTATH CIIUCOK OT HAYaIa K KOHILY, 4 TAK/KE UCTIOJb-
30BaTh €T0 Kak KpaTKuil crpaBounnk. ObparuTech K mpuiokenuio B ma c. 455, re
coOpaHbl TIEPEKPECTHBIE CCHLIKH, YKA3BIBAIOIIHE, T/IE B TEKCTE KHUTH YIIOMUHAJIOCH TO
WJIN NTHOE 3BPUCTUYECKOE TIPABHUIIO.
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KoMMeHTapum

C1: HeymecTtHasa nHgopmaums

B KOMMEHTapHsIX HEYMECTHO pa3MeliaTh HHHOPMAIHIO, KOTOPYIO YI00Hee XPaHUTh
B /IPYTUX UCTOYHUKAX: B CUCTEMaX yIIPaBJIEHUS UCXO[HBIM KOJIOM, B CUCTEMaX KOHTPO-
Jisl BEPCUIL U B IPYTUX cHCTeMaxX ITpoToKosnpoBanust. Hamprumep, nctopus nu3MeHeHni
TOJILKO 3aTPOMOSKIIAET UCXO/IHBIE (DANIIBI NTHHHBIM HCTOPIHUYECKUM 1 MAJIOMHTEPECHBIM
TexcToM. MeTagannbie (aBTOPBL, AaTa IMocaeaneil MoauduKayy u T. 1.) B 001eM
cilydyae TaksKe HEYMECTHBI B KOMMEHTapusiX. KoMMeHTapuu J0JKHBI OBITh 3ape3ep-
BUPOBAHBI /7151 TEXHUUECKON NHQOPMAIINK O KOJIE U €T0 apXUTEKTYyPE.

C2: YcTrapeBluMit KOMMEHTapum

KommenTtapuii, coziep:kMoe KOTOPOTO TIOTEPSJIO aKTYaJbHOCTD, CYUTACTCS YCTapeB-
M. KoMMeHTapuu cTaperoT 10BoIbHO GbicTpo. He mutimire KOMMEHTapUH, KOTOPbBIE
C TeyeHreM BpeMeHu ycTapeior. O6GHapy/KUB yeTapeBInii KOMMEHTapuil, 0OHOBUTE
ero uin u36aBbTECh OT HETO KaK MOXKHO ObICTpee. YCTapeBIlne KOMMEHTAPUN YacTO
«OTPBIBAIOTCS» OT KOJIA, KOTOPBIM OHM KOT/Ia-TO OMUChIBaAN. Tak B BameM Koje To-
SBJIAIOTCS MJIABYYHE OCTPOBKU HEJIOCTOBEPHOCTH U HECTIOIE3HOCTH.

C3: N36bITOYHbIN KOMMEHTapun

M36bITOYHBIM CUUTAETCH KOMMEHTAPHIA, OIMCBIBAIOIUI TO, YTO U TaK oueBuaHO. Ha-
IIpuMep:
i++; // YBEnu4eHune nepeMeHHon i
W apyroit npumep — KoMMeHTapuii Javadoc, KoTopsiil cogepskut He 6osblie (a Bep-
Hee, MEHbIIIe) TO0JIe3HON MH(pOPMaIIUK, YeM TTPOCTast CUTHATYpa (QyHKITHH:
/**

* (@param sellRequest

* @return

* @throws ManagedComponentException

*/
public SellResponse beginSellltem(SellRequest sellRequest)

throws ManagedComponentException

KOMMBHTapI/II/I JIOJIZKHBI TOBOPUTDH TO, YTO HE MOJKET CKa3aThb CaM KO/.

C4: NMnoxo HanMCaHHbIX KOMMEHTapun

Ecan yox BBI Geperech 3a HalMcaHe KOMMEHTapHs, HarmuIuTe ero xoporo. He sxaseii-
TE€ BPEMEHH U T103a00TETECH O TOM, YTOOBI HTO OBLI YU KOMMEHTAPHil, KOTOPBIN
BBI CTOCOGHBI co3/1aTh. TimaTenbHo BeiGupaiite ciaoBa. CrennTe 3a MPaBUILHOCTHIO
opborpadpun u nyukryaruu. He numure cymOypao. He 0ObsicHsIIITE OUE€BUTHOE.
Bybre TaKOHWYHBL
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C5: 3aKkOMMEeHTUPOBaHHbIN KOA

DparMeHTHl 3aKOMMEHTHPOBAHHOTO KOJIa BHIBOIAT MeHsT u3 cebst. Kro 3Haer, korma
6L Hanucan 3ToT kKoa? Kro 3Haet, ecTh OT HEro Kakasg-HUOY/b M0Jb3a I HEeT?
OpHAaKO HUKTO He yaansgeT 3aKOMMEHTHPOBAHHBIN KO — BCe CYNTAIOT, IYTO OH TTOHA-
OOUTCSI KOMY-TO JIPYTOMY.

ITOT KOJI TOJIHBKO TOTIYCTY 3aHUMAaeT MECTO, «3arHUBAsT» M YTPAUNBasT aKTYaJTbHOCTh
€ KQK/bIM JTHEeM. B HeM BBI3BIBAIOTCS HECYIIeCTBYIOMMe GyHKIUA. B HeM UCTIoJb-
3YIOTCS TIepeMeHHbIe, UMeHa KOTOPBIX JAaBHO M3MEHWINCh. B HeM cobaiogaoTcs
ycTapesiirie Konpeniuu., OH 3arpsi3HsieT MO/LYJib, B KOTOPOM OH COJEPIKUTCS, U OT-
BJIEKAET JIIOJIEH, KOTOPbIE ITBITAIOTCST €r0 YNTaTh. 3AKOMMEHTUPOBAHHBII KO 0mepa-
mumenen!

VBU/IEB 3aKOMMEHTUPOBAHHBIN KO, ydaiume ezo! He GecriokoiiTech, cucTemMa yrpas-
JIEHUST UCXOJTHBIM KOJIOM eTo He 3a6y/er. Eciu KoMy-To 3TOT KO IeHCTBUTEIHHO
MOHAI0OUTCS, TO OH CMOJKET BEPHYTHCS K MpeAbIAyIeit Bepcuu. He mo3Bosistiite 3a-
KOMMEHTUPOBAHHOMY KOJIY TIOPTUTH BaM JKU3Hb.

Pabouas cpena

E1l: NMNocTpoeHue COCTOUT U3 HECKOJIbKMX 3TarnosB

ITocTpoenue poeKTa J0JIKHO ObITh OJHON TPUBUAIBHON onepaieil. bes BbIOOpKU
MHOTOYHMCJIEHHBIX (hPArMEHTOB M3 CUCTEMbBI YITPABIEHIS NCXOAHBIM Ko/IoM. bes jimh-
HBIX Cepril HEBPa3yMUTEIbHBIX KOMaH/l MM KOHTEKCTHO-3aBUCUMBIX CIleHapHUeB /17151
MTOCTPOEHUSI OT/EJIbHBIX 3JIeMeHTOB. bes rmoucka 0moHuTebHBIX (hailioB B hopmare
JAR, XML u apyrux apredakTtoB, HeOOXOAUMBIX Jiist Batieil cuctembl. CHavyasa BbI
MIpoBepsieTe CUCTEMY OJTHOI ITPOCTON KOMaHION, a TIOTOM BBOJAMTE JIPYTYIO MTPOCTYIO
KOMAaH/Ly JIJIsl ee TTIOCTPOEHMSI.

svn get mySystem

cd mySystem
ant all

E2: TectupoBaHue COCTOMT U3 HECKOJIbKUX 3Tanos

Bce monyibHble TECTBI JI0JKHBL BBIITOJIHATHCS BCET0 OJJHOM KOMaH/o0ii. B jyuniem
cJIy4yae Bce TecTbl 3airyckatoTest ojHoi kHonkoil B IDE. B xyamem ciryvae onna mpo-
cTast KOMaH/la BBOJAMTCS B KOMAH/ITHOM CTPOKe. 3aIyCK BCEX TECTOB — HACTOJBKO
BakHast ¥ (hyHaMEHTAIbHASI OIIEPAIlHs], YTO OHA JOJIKHA ObITh OBICTPO#L, TPOCTON
¥ OYEBUTHOM.
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DYHKLUUMU

F1: ChMlLIKOM MHOIro apryMeHToOB

DOyHKITNN TOKHBT UMETh HeGOIBITOe KOTMIECTBO apryMeHToB. JIydiie Bcero, KoTma
apryMeHTOB BOOOIIe HET; fajiee CIAEAYIOT GYHKIMU C OJHUM, ABYMsI U TPEMST apry-
MmenTamu., DYHKIUU ¢ YeTBIPbMST U GoJiee apryMeHTaMK BeChbMa COMHUTEbHDI; CTa-
paiiTech He MCITOTh30BATh X B CBOMX IporpamMMax (cM. «ApryMeHTHI (DyHKIIMIT> Ha

c. 64).

F2: BbixoAHble apryMeHTbl

Boixo/Hble apryMeHTbl IPOTUBOECTECTBEHHDBL. YnTaTe/ b KO/ OKUIAET, YTO apTyMeH-
TBI UCTIOJIB3YIOTCS JIJISI Tepe/lavui BXOIHOM, a He BBIXoHON nHpopMmaruu. Ecim Bara
(YHKIUSA TOKHA U3MEHSITh Ybe-TMO0 COCTOSTHIE, MYCTh OHA U3MEHSIET COCTOSTHIE
00BEKTA, JIJIST KOTOPOTO OHA BI3bIBAJIACH (CM. «BBIXO/HbBIE apryMeHTbI», ¢. 70).

F3: ®narmn B apryMmeHTax

Jloruueckue apryMeHThI SIBHO YKa3bIBAIOT HA TO, 4TO (DYHKIIUS BBIOJIHsIET HoJiee
onHO onepaiiuu. OHY CUJTBHO 3Ty THIBAIOT KO/, VICKTIOYMTE WX U3 CBOUX IMPOTPAMM
(cM. «AprymenToi-diiaruy, c. 66).

F4: MepTBble pyHKUNMN

Ecau MeTon HU pa3y He BbI3bIBAETCS B IIPOrpaMMe, TO ero cjiefyeT yAaJnTb. XpaHUuTb
«MepPTBBI Kofl» pactountesibho. He Goiirech yaassits MeprBbie (hyHKinu. He 3a0yinb-
Te, YTO CHCTeMa yIIPaBIEHUS NCXOAHBIM KOJIOM MTO3BOJIUT BOCCTAHOBUTH UX B CJIydae
HE0OXOIUMOCTH.

Pa3Hoe

G1: HeckoJsibKO 13bIKOB B OQHOM UCxXoaHOM cpaine

CoBpeMeHHbBIE CPEJIbI TIPOTPAMMIPOBAHUS TIO3BOJISTIOT OOBEIMHSTD B OHOM HCXOJHOM
(aiise Ko, HANTMCAHHBIN Ha PA3HBIX sSI3bIKaX. Hampumep, ncxomaubril daiis Ha s3bIKe
Java moxker comepkats Bectasku XML, HTML, YAML, JavaDoc, English, JavaScript
u T. 1. Vln, ckaskeM, Hapsiny ¢ kogom HTML B daifine JSP MoxkeT mprcyTcTBOBaThH
KoJ Java, CMHTaKcHuC OMOIMOTEKH TErOB, KOMMEHTapUU Ha AaHIVINICKOM S3BIKE, KOM-
menTtapun Javadoc, XML, JavaScript u . 1. B sryuriiem ciiydae pesyJibraT moIydaeTcst
3aIyTaHHBIM, & B Xy/IIIIEM — HEAKKYPATHBIM U HEHAJICKHBIM.
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B uzeane nexoaubiii (hailsr 10/KEH coepKaTh KO HA OTHOM — U TOJIBKO offHOM! —
st3bike. Ha mpaxTike 6e3 cMeneHnst sI3bIkoB 000HTHCh, CKopee Beero, He yaactest. Ho
1o Kpaiiteii Mepe cyie/lyer cBeCTH K MUHUMYMY KaK KOJIMYeCTBO, Tak U 00beM Kojla Ha
JIOIMTOJIHUTEJIbHBIX A3bIKAaX B MCXO/HbBIX (banIaX.

G2: OueBngHOe noBeaeHne He peasin30BaHO

CoriacHo <«IPUHIAIY HAMMEHBIIETO YAUBJIeHUA' >, mobast GYHKIUL UM KIacc
JIOJKHBI peajin30BaTh TO TIOBe/IeHNE, KOTOPOTO OT HUX BIIPaBE OKUAATH IPOTPAMMUCT.
Jonycrum, umeercst GyHKIUs, KOTOPast IpeodpasyeT Ha3BaHue [HA HeJleJ I B 9JIeMEHT
TepeYnCIeHNs, TIPEICTABISIONTNN 3TOT JI€Hb.
Day day = DayDate.StringToDay(String dayName):

JloruaHO OKUATh, YTO CTPOKa "Monday" Gyzer mpeobGpasoBana B Day . MONDAY. Takke
MOJKHO OJKU/IATH, YTO GYYT MOIEPKIMBATHCST CTAHAPTHBIE COKPATIEHYST THEH HeeH,
a PerucTp CUMBOJIOB Oy/IeT HTHOPUPOBATHCS.

Ecsm oueBusiHOE TIOBe/IeHIIEe He PEeaT30BaHO, YNTATENN U 0Jb30BATEH KO/A TIepe-
CTAIOT I10JIaraThCsl Ha CBOIO MHTYUIIMIO B OTHOIIEHUN UMeH pyHkiuil. OHu TepsiorT
JIOBEpUE K AaBTOPY KOJIA U UM TIPUXOAUTCS Pazbuparhest BO BCEX MOAPOOHOCTSAX pea-
JIU3ATATL.

G3: HekoppekTHOe rpaHu4HOe noseaeHue

Ko mossken paboTath PaBUIbHO — Bpojie Obl OU€BUIHOE YTBEPsKAeHUE. Bema B ToM,
YTO MBI PEIKO TIOHUMAEM, HACKOJIBKO CIOKHBIM OBIBAET MpaBUIbHOE MOBeeH e, Pas-
pabOTYKMKK YacTO MUITYT (DYHKIIUH, KOTOPBIE B UX [IPEJICTABIEHIN PAOOTAIOT, a 3aTeM
JIOBEPSIFOTCSI CBOEH MHTYHUIMN BMECTO TOTO, YTOOBI TIATEBHO TPOBEPUTH PAOOTOCIIO-
COOHOCTH CBOETO KOJIa BO BCEX IPAHMYHBIX M OCOOBIX CUTYAIUX.

Ycepaue u TeprieHne HUUeM He 3aMeHUTDb. Kaxkjas rpannyHast CuTyanust, Kax/blii
HEeOOLIYHBII 1 0COOBIH CITyYail ClTOCOOHBI HAPYIIIUTD PAOOTY AMETAHTHOTO U HHTYUTHB-
noro anroputma. He nosaraiitech Ha csoro unryunuio. Haligure kaskgoe rpaHudHoe
YCJIOBHE 1 HATTUIIUTE [ HETO TECT.

G4: OTK/NI0OuEeHHble cpeacTBa 6e30nacHOCTU

Asapus Ha YepHOOBUILCKON CTaHIIMU TIPOMBO0IILIA M3-32 TOTO, YTO UPEKTOP 3aBOJIA
OTKJTIOUIIT BCE MEXAHM3MBI GE30TACHOCTH, OINH 32 ApyTrM. OHHU YCIOKHSIN TPOBETE-
HIe DKCIIePUMEHTA. Pe3ysIbraT — 9KCIIEPUMEHT TaK ¥ He COCTOSIIICST, @ MUD CTOJIKHYJICST
C TIEPBOI Cepbe3HON KaTacTpodoii B rpakIaHCKON aTOMHON 9HEPTETHKE.

Uhttp://en.wikipedia.org/wiki/Principle_of least astonishment
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Otxiouarh cpeicTBa 6e30MacHOCTH PUCKOBaHHO. PyuHoe yrpasienue serialVersion-
UID 6bIBaeT HEOOXOMMMO, HO OHO BCET/IA COTIPSIKEHO ¢ PUCKOM. VIHOTIa OTKITIOYEH e
HEKOTOPBIX (MM BeeX!) MPeaynpeRAeHIH KOMIUIATOPA MTO3BOJISAET YCIEIHO M0-
CTPOUTDH IPOTrpaMMy, HO ITPU 9TOM Bbl PUCKYETE 6eCKOHe'—IHbIMI/I OTJIa/IOYHbIMU Ce€aH-
camu. He orkimouaiite c6oiitbie TecTb, 0berast cebe, 4To Bbl 3aCTaBUTE UX TIPOXOIUThH
MO3/IHEe, — ITO TaK JKe HePa3yMHO, KaK CYNTATH KPEAUTHYIO KAPTY HCTOUHIKOM Oec-
IJIATHBIX JICHET.

G5: ly6bnmpoBaHue

ITO OJTHO W3 CaMBIX BAKHBIX TIPABUJ B KHUTE U K HEMY CJIE[YET OTHOCUTHCS OYEHb
cepbesHo. [IpakTiuecku Kax/Iblii aBTOP, MUIIYIIHIL O TIPOEKTUPOBAHUN [TPOTPAMMHOTO
obecrieuenus, yroMmuHaeT ato npasuiio. /it Tomac (Dave Thomas) u duau Xanr
(Andy Hunt) nassanu ero npunyunom DRY («Don’t Repeat Yourself», To ectb «He
noBTopsiitech») [PRAG]. Kent Bek czenan ero oHUM 13 OCHOBHBIX TTPUHITATIOB 9KC-
TPEMAJTBHOTO TIPOTPAMMHUPOBaHUS B (hopMyIUpoBKe «OIH, U TOJBKO OJMH pa3s». Pox
Jlsxepdppuc (Ron Jeffries) ctaBut aTo mpaBuio Ha BTOPOE MECTO, TIOCTIE TpeboBaHUS
0 TIPOXO’K/IEHNN BCEX TECTOB.

Kask/piii pas, Kora B mporpamMme BCTPEYAeTCs TIOBTOPSIIOIIUIACS KO/, OH YKa3bIBaeT
Ha YIIyHIEHHYI0 BO3MOKHOCTD JIst abcTpakiin. BoaMokHO, 1yOaukar Mor Obl cTath
GbyHKIMeR 1im aske OTAEIbHBIM KaaccoM. «CBopaunBast» 1y0arpoBaHue B OL00-
Hble abCTPAKIINK, Bbl pacliipsieTe JeKCMKOH s3biKa porpaMMupoBanust. J[pyrue
MPOrPAMMHUCTBI MOTYT BOCIIOJIb30BATHC CO3JAHHBIMM BAMU aOCTPAKTHBIME KOHIIEIT-
s, TToBbIleHre yPOBHST aOCTPAKIMU YCKOPSIET IPOrPaMMUPOBAHUE U CHUKAET
BEPOSATHOCTH OTITHOOK.

ITpocreiimnast (hopma xyOIUPOBaHIS — KyCKH OJMHAKOBOTO KoJ1a. [IporpaMma BhITJIsi-
IWT TaK, CJIOBHO Y TIPOTPAMMMUCTA IPOKAT PYKH, 1 OH CHOBA M CHOBA BCTABJISIET OJIITH
u ot ke hparmenT. Takue ;yOJUKATHI 3aMEHSIOTCSI TIPOCTHIMU METO[AMHU.

Metee TpuBnasibHas (hopma ayOJUPOBaHUST — IIETIOUKH Switch/case wim 1f/else, cHo-
Ba U CHOBA BCTPEYAIOIINECS B PA3BHBIX MOJYJISIX M BCET/IA TPOBEPSIIONINE OTUHAKOBbIE
HAOOPBI YCIOBUIL. BMeCTO HUX HA/IEKUT TPUMEHSTD TOJTUMOP(HU3M.

Eme cioskHEe MOTy TN €O CXOHBIMU JITOPUTMAaMH, HO COJIep:Kallie TIOXOKUX CTPOK
koza. OnHako Ay6aupoBaHue MPUCYTCTBYET U B 3TOM ciydae. [Ipobiema peraercst
npumenennem narrepaos ITABJIOHHBIN METO/] umu CTPATETUA [GOF].

B cymaoCTH, GOJIBITMHCTBO MATTEPHOB TIPOCKTUPOBAHYS, TIOSIBUBIITNXCSI 3a TIOCTICTHIE
15 ser, npezcTaBsieT coboii XOPOIIO U3BECTHBIE CIOCOOBI OOPLOBI € IyOIUPOBAHUEM.
Hopmasbsie hopvsr Komta yerpamstior aybanposanne B cxemax 6a3 ranubix. Camo
06BEKTHO-OPHEHTHPOBAHHOE MTPOTPAMMUPOBAHUE MOJKET PACCMATPUBATLCS KaK CTPa-
TErusi MOJYJIbHOU OPTaHU3AI[MK KOJIa U yCTpaHeHust jay0smkatoB. EcTecTBeHHO, 3TO
OTHOCUTCS U K CTPYKTYPHOMY TTPOTPAMMHUPOBAHUIO.

Hauelocr), A 0CTAaTOYHO YE€TKO BbIpa3nJl CBOIO MbICJIb. I/IHII/ITe n YCTpaHHﬁTe lIy6JII/I-
KaTbl ITOBCIOAY, I'/l€ 9TO BO3SMOJKHO.
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G6: Koa Ha HeBepHOM ypoBHe abCcTpakuum

B nporpaMMUpOBaHUK BaKHYO POJIb UTPAOT aOCTPAKIIUH, OTAEISIONINE BHICOKOYPOB-
HeBble 001IMe KOHIENINU OT HU3KOYPOBHEBBIX MOApoOHOCTel. MHora 9Ta 3a1a4a
pelaercst co3anueM abCTPAKTHBIX KJIACCOB, COMEPIKAIINX BHICOKOYPOBHEBbIE KOH-
IETIINK, ¥ IPOU3BOHBIX KJIACCOB, B KOTOPBIX XPAHSTCsT HU3KOYPOBHEBbIE KOHIIEIIHN.
JleficTByst TO06HBIM 06PA30M, HEOOXOAUMO TI03a00TUTHCSI O TOM, YTOOBI Pas/eeHIe
ObLIO TIOJIHBIM. Bee HU3KOYPOBHEBbBIE KOHIETIIUY JOJIKHBL OBITh COCPENOTOYEHDI
B IIPOU3BOAHBIX KJIACCAX, a BCE BLICOKOYPOBHEBbIE KOHIENIUU 0ObeINHSI0OTCS B Ha-
30BOM KJIacce.

HaHpI/IMep, KOHCTAHTBI, IIEpEMEHHbIC 1 BCIIOMOTaTEJ/IbHbIE q)YHKIH/II/I, OTHOCAIINECA
TOJIBKO K KOHerTHOfI peainsaliiu, NCKJII0YalOTCA 13 6a30B0r0 KJacca. bazoBblii Kace
HeE TOJIDKEH HMYEero 3HaTb O HUX.

[TpaBuiio Takke OTHOCUTCS K MUCXOJAHBLIM (paiiaM, KOMIIOHEHTaM 1 MofyJiaMm. Ka-
YeCTBEHHOE TIPOEKTUPOBaHUE TPeOyeT, YTOOBI KOHIIEIIINY PA3/IESLINCh Ha PA3HBIX
YPOBHSIX M pa3Meliaanch B pa3HbIX KOHTelHepaxX. IHoria TakuMu KOHTeiTHepaMu
SBJIAIOTCS GA30BBIE U TIPOM3BOHBIE KJIACCHI; B IPYTUX CAYUASAX 9TO MOTYT OBITH HC-
XO/[HbIe (hailsIbl, MOLYJIH WK KoMIToHeHThI. Ho Kakoe GbI periieHre Hu GbIJI0 BBIOPAHO
B KOHKPETHOM CJIydae, pasjie/ieHue J0JEKHO ObITh TIOJHBIM. BRICOKOYDOBHEBBIE U HU3-
KOYPOBHEBbIC KOHILICIINY He JOJIKHBI CMEIIUBATLCA.

Paccmotpum caeytotuii (hparMenT:

public interface Stack {
Object pop() throws EmptyException;
void push(Object o) throws FullException;
double percentFull();
class EmptyException extends Exception {}
class FullException extends Exception {}

}

Oynxnums percentFull HaxoauTcs Ha HeBepHOM yposHe abctpakiui. CyiiecTByer
MHOTO peaji3alliii cTeKa, B KOTOPbIX KOHIEIIUS 3alI0JHEHNS BBITJISIIUT PA3yMHO,
OJTHAKO JIPYTHE PEAIN3aIN MOTYT He 3Hamb, 10 KaKO cTerieHn 3aroyHen crek. Cie-
ZOBATeJIbHO, 9Ta (DYHKITHS TOJIKHA PACHOIaraThCs B TPOM3BOHOM MHTepdelice — Ha-
npumMmep, BoundedStack.

BoamoskHO, BBI iymMaeTe, 9TO /1JIsI HEOTPAHUYEHHOTO CTEKA PeaTnu3alius MOKeT IIPOCTO
BepHyTh 0? TTpobiiema B TOM, 4TO aGCOTOTHO HEOTPAHUYEHHOTO CTEKA He CYIIEeCTBY-
eT. Bam e ynacres npenoTBpatuth uckiaodenne QutOfMemoryException, mpoBepus
yCJIOBUE

stack.percentFull() < 50.0.

Ecau Bania peanusanus GyHkimm Bo3spainaet 0, To OHA IIOIPOCTY BPET.

CyTb B TOM, 4TO JIOXKb U (DUKIIH He CITOCOOHBI KOMIIEHCHPOBATh HEBEPHOTO Pa3-
Melienus abcrpakiuii. Pasaesnenne abcTpakiinii — ofHa M3 caMbIX CJIOXKHBIX 3a1a4,
pemaeMbix paspaboTunkaMu. Eciim BeIOOp ciesian HeBepHO, He HaJleliTech, 4YTO BaM
yIACTCs HAWTH IPOCTOE 06X0HOE PellleHue.
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G7: ba3oBble K/1acCbl, 3aBUCSALLME OT NPOU3BOAHDbIX

Camast paciipocTpaHeHHas TIPUYNHA VIS Pa3OMeHNs] KOHIENTINiT Ha Ga3oBble U TIPO-
M3BO/HBIE KJIACCHI COCTOUT B TOM, YTOOBI KOHIIETIIN Ga30BOTO KJIacca, OTHOCSIINECS
K GoJiee BBICOKOMY YPOBHIO, ObLIN HE3aBUCHMBI OT HU3KOYPOBHEBBIX KOHIIEMIIUN
IIPOM3BOIHBIX KJaccoB. CiieI0BaTe/IbHO, KOT/ia B Ga30BOM KJIACCe BCTPEUYAIOTCS YIIO-
MUHAHUS UMEH MPOU3BOIHBIX KJIACCOB, 3HAYUT, B TPOCKTUPOBAHUY YTO-TO CEIAHO
He Tak. B obuiem ciyyae 6a3oBble KIacChl He OJKHbI HUYEro 3HaTh O CBOMX HPOK3-
BO/IHBIX KJiaccCaxX.

Koneuno, y 3TOT0 IpaBmIa UMEIOTCS CBOM UCKIIIOYeHNs. MIHOTIa KOIMYIecTBO TPon3-
BOJIHBIX KJTACCOB JKECTKO (DUKCHPOBAHO, a B 6a30BOM KJIacCe TPUCYTCTBYET KO ISk
BBIGOpA MEK/Y TIPOM3BOAHBIMU Kaaccamu. 110j06Hast CUTYaIsl 4acTO BCTPEYAETCs
B PEATH3AIIIX KOHEYHBIX aBTOMATOB. OIHAKO B 9TOM CIIy4ae MeKIY Ha30BBIM 1 TTPO-
M3BOJIHBIMU KJIACCAMU CYIIECTBYET JKECTKasl TIPUBSI3KA, M OHYM BCETA Pa3MENaioTcst
BMecTe B 0JIHOM (paiisie jar. B ob1eM cirydae HaMm XOTelT0Ch ObI IMETh BO3MOKHOCTD
pa3MelleHust IPOU3BOHBIX U Oa30BBIX KJIACCOB B Pa3HbIX (ailiax jar.

PasmMernienne mpon3BOAHBIX 1 Ga30BBIX KJIACCOB B PasHbIX (haiiiax jar, Ipu KOTOPOM
6a30Bble (hallyIbl jar HUYETo He 3HAIOT O COAEPKUMOM IIPOU3BOIHBIX (hailioB jar, mo-
3BOJIIET OPTAHU30BATh PA3BEPThIBAHNE CUCTEM B (hOPMATe IMCKPETHBIX, HE3aBUCUMBIX
KOMITIOHEeHTOB. Ecii B Tak1e KOMIIOHEHTHI 6y[IyT BHECEHbI U3BMEHEHNA, TO OHU pa3-
BEPTBHIBAIOTCS 3aHOBO 6€3 HEOOXOANMOCTH TOBTOPHOTO PAa3BEPTHIBAHUS GA30BBIX KOM-
noHeHTOB. Takas APXUTEKTYPa 3HAYUTEJTIbHO COKpAIlAa€T MIMOCJIEACTBUA OT BHOCUMbIX
M3MEHEHWI 11 yTIPOTIAeT COTTPOBOKICHIE CHCTEM B YCIOBUSIX PEATbHOM SKCTLTYaTAI[H.

G8: CnuwkoM MHOro nHdopMmaumm

XopoIo onpeieeHHbIe MOAYTH 00TaIal0T KOMITAKTHBIME WHTepdeicaMu, mo3Bo-
JIAIONUMU clleJIaTh MHOTO MUHUMAJIbHBIMU cpe/icTBaMu. [1J1s1 11J10X0 oTIpe/ie/IeHHbIX
MOJYJTell XapaKTepHDI MINPOKIE, TIIyOOKHe NHTEPGhEHCH, KOTOPDIE 3ACTABIISIIOT TTOJb-
30BaTeJIs BBITOJHATD MHOTO Pa3HBIX OIepallnii /711 pellieHns POCTHIX 33/1a4. XOPOIIo
ompenesieHHbIi nHTepdec TPeOCTaBISIET OTHOCUTENLHO HEGOIBIITOE KOTUIECTBO
(byHKIUI, T09TOMY CTelleHb JIOTHYeCKOHN IPUBSA3KU IIPU €0 UCII0JIb30BaHUKU OTHO-
CUTENbHO HeBesnKa. 1110X0 onpeneseHubiil nHTEpdEic MPeaocTaBIsieT MHOKECTBO
(YHKIIUH, KOTOpPBIE HEOOXOMMO BBI3BIBATh, TOITOMY €0 MCIOIb30BaHUE COPSIKEHO
C BBICOKOH CTEIEHBIO JIOTMYECKOH TPUBA3KHU.

Xopotire pa3pabOTINKU YMEIOT OTPAHUYUBATH MHTEP(DEICHI CBOUX KIACCOB U MOJLY-
sieii. YeM MeHbIIIe METOJIOB COZEPIKUT KJacc, TeM Jrydine. YeM MeHbIIe TTepeMeHHbIX
n3BeCTHO (YHKIINHU, TeM Jiydlire. YeM MeHbIIe TepeMeHHBIX 9K3eMILISPOB COEPKUT
KJIacC, TEM JIyYlIIIe.

CxpuoiBaiite cBou ganuble. CKpbiBaiiTe BcriomorarenbHbie hyHKIH. CKpbIBaiiTe KOH-
CTAHTBI ¥ BpEMEHHBIE IlepeMennble. He cozmaBaiiTe Kiacchl ¢ GOIbIIIM KOJIUIECTBOM
METO/0B MJIU IIEPEMEHHbBIX 9K3eMILIAPOB. He cospaBaiite GOIBIIOTO KOJIMYECTBA 3a-
IIUIIEHHBIX [IepeMeHHbIX U QyHKIMH B cyOkaaccax. CocpemoToubTech Ha CO3AAHUN
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OueHb KOMIIAKTHBIX, KOHIIEHTPUPOBaHHbIX MHTePdeiicoB. Cokpaliaiite Jjoruyeckme
MPUBSI3KH 32 CYET OTPAHUYEHUsT HH(MOPMATIHH.

G9: MepTBbIi KOA

MepTBBIM KOAOM Has3bIBAETCS KOJI, HE BBIIIOJHSIEMBIN B X0z1€ PabOoThl IIPOrPAMMBI.
Ou coznepkutcs B Tesie KoMaH/ibl 1T, IpoBepsiiolieil HeBo3MokHOe ycoBue. OH co-
JEPIKUTCS B CEKIMK catch st 6yioka try, HUKOT/Aa He MHUIUUPYIONIEro NCKIUCHUSI.
On COZEPIKUTCA B MaJIEHbKUX BCIIOMOTr'aTEJIbHbIX METO/laX, KOTOPbI€ HUKOT/[a HE BbI-
3BIBAIOTCS, UJIM B HUKOT/IA HE BCTPEYAIOINXCS YCIOBUSX switch/case.

MepTBBIii KO/ TIJIOX TeM, UTO CITYCTsI HEKOTOPOE BPEMsI OH HAYMHAET <IIJI0XO0 MaXHYTh».
YeM apeBHEE KOJ, TEM CUIbHEe U Pe3de 3a1ax. J[e10 B TOM, 4T0 MEePTBBIA KO/ He 00-
HOBJISIETCS TIPU U3MEHEHUH apXUTEKTYPbl. OH KOMITUJIMPYETCs, HO HEe COOTBETCTBYET
6oJiee HOBBIM KOHBEHIIMAM 1 IipaBusiam. OH ObLI HAIIMCAH B TO BPEMsI, KOI/Ia CUCTEMA
Obiia apyroit. O6HApysKUB MEPTBBIN KO, ClleJIaiiTe TO, UTO MOJOKEHO Je/IaTh B TAKUX
Cy4astx: IOCTOMHO TTOXOPOHUTE €Tr0. YIAJINTe eT0 U3 CUCTEMBI.

G10: BepTukanbHoe pa3aeneHue

[TepemenHbie 1 QYHKIUK JOJKHBI OIIPEEIAThCs BOJIU3U OT MECTa UX UCIIOJIb30BAHMUSI.
JlokajbHble IepeMeHHbIe TOJKHBI 00bABASTHCI HEIOCPEACTBEHHO HePe]l IIePBhIM
UCIIOJIb30BAHUEM U JI0JIKHBL 00/1a1aTh HeOOIbIIONH BEPTUKANIBHON 061aCThIO BUIM-
moct. OObaBIEHNE JOKAIbHON MEPEMEHHON He JOKHO OTAALATHCSA OT MECTa €€
WMCTIOTh30BAHUS Ha COTHIO CTPOK.

[TpuBaruble HYHKIMN JOJKHBL OLIPEEIATbC CPpady ke 110cje IepPBOro UCI0JIb30-
Banus. [IpuBaTHbIe (QYHKIUM TPUHAIEKAT 00JACTH BUMMOCTH BCETO KJIacca, HO
BEPTUKAJILHOE PACCTOSIHUE MEXK/Yy BbI30BAMU U OIIpe/le/IeHUsAMU BCEe PABHO JIOJIKHO
OBITH MUHUMATILHBIM. [IprBaTHAS (DYHKIMS JOJKHA OGHAPYKUBATHCSA IPOCTBIM TIPO-
CMOTPOM KO/la OT MeCTa I1€PBOr0 UCII0Ib30BaHUA.

G11: HenocnepoBaTeNnbHOCTb

Ecnan nexas orepanuA BBITIOJIHACTCA OIIpeAeIEHHBIM O6p330M, TO 1 BCe€ IMOXOKHE
orepann J0JIKHbBI BBITTOTHATDHCA TaK JKeE. ITO ITPpaBUJIO BO3BPpAIlla€T HAC K «ITPUHITUITY
HaMMEHDbIIETO Y/INBJJICHUA>. OTBeTCTBEHHO IIoaxoauTe K BbI60py HOBBIX CXeM 1 000-
3Ha’-I€HHI71, a eCJIn YK BbI6pa]II/I — l'[pO].IOJDKaﬁTe cJea0BaTb M.

Ecau B dyHKIuMIio BKIIOYeHA IepeMeHHas response Jjis XpaHeHus JaHHbIX HttpServ-
TetResponse, Gy/IbTe TOCAETOBATENLHBI M MCTIOIB3YITE TAKOE JKe MMsI TTePEMEHHOM
B Apyrux GpyHKIMgX, paboraromux ¢ odbekramu HttpServietResponse. Eciu MeTon
HazbIBaeTcs processVerificationRequest, mpucBanBaiiTe MOXOXKKME MMeHA (HAITPUMeEP,
processDeletionRequest) MeTomaM, 06padaThIBAIONINM APYIHE 3aITPOCHI.

[TocnegoBaTenbHOE COOMOAEHNE NOLOOHBIX CXEM ¥ IIPABUII CYIIECTBEHHO YIIPOILAeT
yTeHne U MOAU(UKAIIUIO KOJIA.
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G12: bannacrt

Kakoii mpok 0T KOHCTPYKTOpa 110 yMOTYaHUIO, HE NMEIoMero peammsanun? OH TOIbKO
IOILYCTY 3arpoMoskaaeT Koz, Heucronbsyemble nepeMeHHbIe, HEBbI3bIBAeMbIC (DYHK-
1uu, GeccogepsKaresbHble KOMMEHTAPUKE — BCe 9TO OECII0Ne3HbIN (GaJ1acT, KOTOPbIii
caenyer yaamuth. [lopnepxuBaiiTe YNCTOTY B CBOMX MCXOAHBIX (ailiax, caeure 3a
WX CTPYKTYPOH U He JIoTycKaiiTe mosBieHns Ganacra.

G13: UcKyCcCTBEHHbIE NPUBA3KHU

To, 4TO HE 3aBUCHT JPYT OT APYTa, HE TOJKHO OOBEIMHITHCS UCKYCCTBEHHBIMU TTPH-
Bsiskamu. Hamprimep, 06001IIeHHbIE TIePEUNCICHIS He IOKHBI COIEPIKAThCST B GoJtee
KOHKDPETHBIX KJIaccax, MOTOMY UTO B 3TOM cJiydae HHPOPMAIUA 0 KOHKPETHOM KJlac-
ce JI0JKHA OBITh JOCTYITHA B JIFOOOH TOUKE MPUJIOKEHUS, B KOTOPOH HCITOJIb3YeTCsT
nepeuncienue. To ske OTHOCUTCS ¥ K cTaTHYecKuM (DYHKIUAM 0OTIEero HasHaueHWs,
0OBSIBJITEMBIM B KOHKPETHBIX KJTaccax.

B o61em cirydae MCKYCCTBEHHON CUMTAETCS TIPUBSAZKA MESKLY ABYMS MOJIYJISIMHU, HE
uMerolas SBHOH, HellocpeJICTBeHHOU 1esin. VIcKyccTBeHHAs TpUBA3Ka BO3HUKAET
B pe3yJIkTaTe PasMeIeHust epeMeHHOM, KOHCTAHThI I (PYHKIIMU BO BPEMEHHO Y100~
HOM, HO HETIOJIXOISTIEM MecTe. [TTaBHble TPUYUHBI 17151 TIOSBJIEHUS NCKYCCTBEHHBIX
MIPUBSI30K — JIEHb U HEGPEKHOCTD.

He sxaeiite BpeMeHU — pa3bepuTeCh, T/ie A0JIKHO PACHOaraThest 00bsIBICHIE TOI
M UHOU (PYHKIIMM, KOHCTAHThI MW TiepeMeHHON. CJIUIITKOM 4acTO Mbl pa3MellaeM
UX B yZI0OHOM MeCTe «IT0JI PYKOIi», a TIOTOM OCTABJISIEM TaM HaBCET/Ia.

G14: ®dyHKUMOHaNbHAA 3aBUCTb

ITO OJIMH M3 «3allax0B Kojla», onucanHbix y Maprtuna MDaysepa [Refactoring]. st
METOIOB KJIacca AOJKHBI ObITh BasKHBI IIepeMeHHble 1 QYHKIIMU TOTO KJaacca, KOTo-
POMY OHU IIPUHAJIIEXKAT, a He TlepeMenHble U (hyHKIMU APYyrux kiaacco. Koria meros
UCIIOJIB3YeT METO/BI I0CTYIIA PYTOro 00bEKTA JJIsi MAHUITYJISIIUI € €ro JaHHbIMU, TO
OH 3asudyem o0OIACTH BUAMMOCTH KJIacca 5T0ro oO0bekTa. OH CIOBHO MedTaeT Haxo-
JIUTBCS B IPYTOM KJlacce, YT0OBI UMETh MPSIMOiT IOCTYI K IEPEMEHHBIM, ¢ KOTOPHIMU
oH pabotaer. IIpumep:
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):

331



332 FnaBa 17. 3anaxv 1 3BpUCTMYECKME NpaBuia

Meroz calculateWeeklyPay obpainaercs kK o0bexTy HourlyEmployee 3a JaHHBIME /ISt
obpaborki. Metoz calculateleek1yPay sasudyem obnactu Bugumoctu HourlyEmployee.
OH «KesaeT» MOJYYUTD JOCTYI K BHYTPeHHEeH peanusaruu Hour1yEmpTloyee.

B o6miem ciydae oT (pyHKIIMOHAABHON 3aBUCTU CJeAyeT U30aBUTHCS, IOTOMY YTO
OHa TIPEIOCTABIISIET JIOCTYI K «BHYTPEHHOCTSM» KJlacca JPYyromy Kiaccy. Brpodem,
nHoraa GyHKIMOHAIbHAS 3aBUCTh OKa3bIBAETCS HEeM30eKHBIM 3JI0M. PaccMoTpuM
CTIeTyIOIUH 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) ;

}
}

OueBuzino, MeToj reportHours 3asuayet kaaccy HourlyEmployee. C npyroii cTOPOHBDI,
MBI He XOTUM, 4To0bI Kiacc HourlyEmployee sHam o hopmare oruera. [Tepemere-
Hue popMaTHOI CTPOKHU B KJyacc HourlyEmployee HapyliaeT HEKOTOPbIE IIPUHIIUITBI
00BEKTHO-OPUEHTUPOBAHHOTO MpoeKkTHpoBanus!, Takoe pasMellieHre PUBSI3bIBACT
HourlyEmployee k hopmatTy oTueTa U JieJIaeT €ro YA3BUMBIM [JI1 U3MEHEHUN B 9TOM
(opmare.

G15: ApryMeHTbI-CeNleKTopbl

Hwuuro Tak He paszzipakaeT, Kak BUCSIIUI B KOHIIE BbI30Ba DyHKIMU apryMeHT false.
3aueM OH 37echb? UTO UBMEHUTCSI, €CJIU HTOT apryMeHT OyieT paBeH true? CMbica
CEJIEKTOPA TPYAHO 3aIIOMHUTD, HO JIEJI0 HEe TOJBKO B 9TOM — CEJICKTOP YKa3bIBacT
Ha oObeuHenne HeCKOAbKUX (GYHKIUN B OQHY. APIyMEHThI-CEJEKTOPhI IIOMOTAIOT
JICHUBOMY TIPOTPaAMMUCTY U30ekarh pazbueHust GOJbInoi (GYHKIIMN HA HECKOJIBKO
Menbinux. [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 — TIPUHIIMII €INHOI OTBETCTBEHHOCTH, IPUHIIUI OTKPBITOCTH/3aKPBITOCTH
U TIpUHIUI cOKpbITUs peasm3aiuii. 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
DyHKIMSA BBI3BIBAETCS C APTYMEHTOM true Ipu oIiaTe CBepXypodyHOil paboThI IO 10-
JIyTOPHOMY Tapudy mjiu ¢ apryMeHToM false mpu onsaTe 1Mo craHzapTHOMY Tapudy.
Kaskprit pas, koryia Bbl BcTpeuaeTe BbI30B calculateleeklyPay(false), BaMm npuxoaurcs
BCIIOMHMHATh, YTO OH 03HAYAET, U HTO caMo 110 cebe HenpusaTHo. Ho mo-HacTosmeMy
ILJIOXO TO, YTO aBTOP IOJEHUJICS UCIIOJIb30BATh PellleHre CIeyIONero Buaa:

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);

}

Koneuno, cesiekTopbl He 00s13aHbI OBITH JIOTHYECKUMHU BETUYMHAMU. ITO MOTYT OBITh
HJIEMEHTDI TIEPEUCIEHUT, 1IeTbIe YIC/Ia UIN JI0ObIE APYTUE TUITBI apTYMEHTOB, B 3a-
BHCHMOCTH OT KOTOPBIX BBIOMpaeTcst moBeierre GpyHkiuu. B obiem caydae mydrre
UMeTh HECKOJIBKO (DYHKIHIA, YeM TiepeiaBaTh (hyHKI[UK TPU3HAK [IJisT BBIOOPA MOBe-
JICHUS.

G16: HenoHATHbIEe HAMEpeHUs

Koa nosken ObITh Kak MOKHO OoJiee BbipazuTesbHbiM. CIMIIKOM JJIMHHbIE BbIPa-
JKEeHUsI, BEHTEPCKasl 3alllCh, <BOJIIEOHbIE YNCIa»> — BCE 9TO CKPhIBAeT HaMePeHUsI
asropa. Hanpumep, npuBoausiiasics patee GyHKIus overTimePay Morjia Obl BbIIJISAETH
U TakK:
public int m_otCalc() {

return iThsiWkd * iThsRte +

(int) Math.round(0.5 * iThsRte *

Math.max(0, iThsWkd - 400)
)
}
Takas 3anuch BBITJISIUT KOMIIAKTHOW M IJIOTHOM, HO pa3buparbcs B Hell — cyiiee
myuenue. He jkaseiite BpeMeHU Ha TO, YTOOBI C/IEIaTh HAMEPEHHS CBOETO KOJIA MaK-
CUMAJIbHO ITPO3PAYHBIMU JIJIST YU TATEJIEN.

333



334 FnaBa 17. 3anaxv 1 3BpUCTMYECKME NpaBuia

G17: HeBepHoOe pa3MelyeHue

OI.[HO N3 CaMbIX Ba’KHbIX pemeHHﬁ, IIpUHNUMAaEMbIX pa3pa60TqI/H<0M, — BbI60p MecTa
IUIs pasMeliennst koxa. Hanpumep, e cienyer o0bsaBUTh KoHCTaHTy PI? B Kiacce
Math? A mMosker, eif MecTo B Kiacce Trigonometry? Mmam B kmacce Circle?

B urpy BcTynaeT mpuHITMTT HauMeHbIeTo yanBaeHns. Ko caemyeT pasmennars TaM,
IJle YUTATENb OKK/IaeT ero yBuaeTh. Koncranra PT 10/KHA HAXOAUTHCS TaM, Tjie 00b-
SIBJISTIOTCS TpUTOHOMeTprdeckue dyHkimn. Koncranta OVERTIME RATE oObsIBIIsICTCST
B Kj1acce HourlyPayCalculator.

VHOTIa MBI TTBITAEMCST «TBOPUYECKI» TIOJOUTH K Pa3MeIleHnio (DyHKIIMOHATIBHOCTH.
Mbr pa3meriiaeM ee B MecTe, YI0OHOM [I7IsT HAC, HO ATO He BCET/IA BLITJISIIUT €CTECTBEH-
HO JUIst ynTaress Kofa. [peanonosxkm, norpe6oBaioch HaleyaTaTh OTYeT ¢ OOIIM
KOJIMYECTBOM OTPabOTAaHHBIX YacOB. MBI MOKEM IPOCYMMHUPOBATH YaAChl B KOJIE, TTe-
YATAIOIIEM OTYET, HJIH JKe HAKATIMBATH CyMMY B KOJie 00PabOTKU YYETHBIX KAPTOYEK
pabouero BpeMeHu.

YTo6b TPUHATD pelienre, MOKHO TTOCMOTPETh Ha nuMena Gyukiuii. Jlomyctum,
B MOJyJIe OTYETOB IIPUCYTCTBYeT (YHKIUs ¢ uMeHeM getTotalHours, a B MoxyJe 00-
pabOTKM yUeTHBIX KapTOUYEK MpucyTcTByeT hyukmus saveTimeCard. Kakas us stux
ABYX (DYHKIIMH, ecid CyAuTDb 110 UMEHU, HABOJUT Ha MBICJIb O BBIYUCIICHUU CYyMMBbI?
OTBeT OYeBUIEH.

OueBHHO, 10 COOOPAKEHIUSIM TIPOU3BOIUTEIBHOCTH CYyMMY [TPABUJIbHEE BHIUUCIISATD
pu 06paboTKe KapToUek, a He MPHU MevyaTr oT4eTa. Bee BepHo, HO 9TOT (hakT 0JKeH
ObITH OTpaskeH B MeHax (GyHkimii. Hampumep, B MojIysie 00pabOTKY YUYETHBIX KAPTO-
YeK JI0JKHA MPUCYTCTBOBATH (hyHKIN computeRunningTotalOfHours.

G18: HeyMecTHbIe CTaTU4YEeCKue MeToabl

Math.max(double a, double b) — xopommii crarudeckuii Meron. OH paboTaeT He ¢ OfI-
HUM 9K3eMIIJIIPOM; B CAaMOM JieJie, 3arich Bua new Math() .max(a,b) nmmm naxe a.max(b)
BbITJIsIe/1a Obl IOBOJIBHO IIyNO. Bee maHHble, MCIOAb3yeMble Max, OepyTcsa U3 ABYX
apryMeHTOB, a He M3 HeKoero o0beKTa-«Bage/bla». A riaBHoe, 4To MeToz Math.max
[OYTH HaBEPHSKA He MOTpedyeTcs AeIaTh OJIUMOPQOHBIM.

Ho unoraa Mpr numem cratndeckue GyHKIMM, KOTOPbIe CTATUYECKUMU OBITh He
nomxHbL. [Iprmep:
HourlyPayCalculator.calculatePay(employee, overtimeRate)

Ira craruveckass (GYHKIUS TOXKe BHITJISIIUT BIIosiHe pasymuo. OHa He paboraer HU
¢ KaKMM KOHKPETHBIM 0OBEKTOM U MMOJyYaeT Bce JaHHbIe U3 CBOMX apryMeHToB. Oj1-
HAKO HEJIb3s1 UCKITI0YaTh, YTO ATy (DYHKIMIO TTOTpebyeTcs cenarh NoauMopQHOii.
BosMoskHO, B GyjtyiieM moTpedyeTcst peaii30BaTh HECKOJIBKO PA3HBIX aJITOPUTMOB JIJIsT
BBIYMCJIEHHS 1104aCOBOU OIIaThl — ckaskeM, OvertimeHourlyPayCalculator u Straight-
TimeHourlyPayCalculator. B sTom caydae manHast QyHKIUSI He MOKET ObITh cTaTHye-
ckoil. Ee cremyer oopMuTh Kak HecTaTudeckyto pyHKIHIO Employee.
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B o61em ciryuae oTzaBaiiTe IpeAodyTeHe HeCTaTHIeCKUM MeTOaM iepejl CTaThde-
cknmu. Ecim comHeBaeTecs, cesaiite (OyHKIMIO HecTaTuaecKoi. Eciiu BbI TBEp/IO yBe-
peHbl, 9TO QYHKIH TOKHA OBITh CTATUYECKOI, YIOCTOBEPBTECH B TOM, UTO OT Hee He
norpebyercst moauMopdHOe MoBeIeHIE.,

G19: Ucnonb3yiTe NOSICHUTEJIbHbIE NepeMeHHble

Kent Bek mmcan 06 sToM B cBoell Benukoi kaure «Smalltalk Best Practice Patterns»
[Beck97, p. 108], a 3aTeM 1osaHee — B CTOJIb e BeJKol KHure «Implementation
Patterns» [Beck07]. Onun us cambix 3¢HEKTUBHBIX CIOCO00B yaydileHns ya000-
YUTAEMOCTH TIPOTPAMMBI 3aKJIFOUACTCS B TOM, YTOOBI Pa3OuTh 00paboOTKY JaHHBIX
Ha MMPOMEKYTOUYHbIE 3HAYEHUSI, XPAHSIIHECS B IEPEMEHHDBIX C COJEPIKATETbHBIMHU
MMEHAMI.

Bossmem caenyronmii 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);

ITpocToe ncmob30BaHNE TIOSICHUTETbHBIX IEPEMEHHbBIX YeTKO OOBSICHSIET, UTO MEPBOE
coBmajienne cojep:kuT kiou (key), a BTopoe — 3Hauenwue (value).

[Tepecraparbcs B TpUMEHEHUH TIOSICHUTETBHBIX IePEMEHHBIX TPYAHO. Kak mpasuJio,
yeM 6OJIBH_IE ITOACHUTEJIbHBIX TIEPEMEHHDBIX, TEM JIy4JIIEC. HOPBBI/ITQJIBHO, HaCKOJIbKO
OYEBUIHBIM MHOTA CTAHOBUTCS CaMblil HEBPa3yMUTEIbHbBIA MOAYJ/Ib OT IIPOCTOTO
pasbueHtst 06pabOTKY TaHHBIX Ha TPOMEKYTOUHbBIE 3HAUCHUST C YIAUHO BHIOPDAHHBIMI
MMEHAMU.

G20: UMeHa (pyHKLUMWA [OMNKHDBI ONUCbIBATb
BbINOJIHAEMYIO onepauuio

BarsgunTe Ha caeyonmit Koz
Date newDate = date.add(5):

Kak BbI srymMaeTe, uTo OH geiaeT — npubaBiser naTh AHeil K date? A MOJKeT, IsaTh He-
niestb i yacos? V3amensercst i ax3eMnsip date, nam yHKIMS BO3BpaIiaeT HOBOe
3Hayenue Date 6e3 usMeHenust craporo? I1o BbI30BY HEBO3MOKHO IIOHSTH, YTO JIeJIaeT
ata QyHKITHS.

Ecan dyHkmma npubasiser IATh AHeil ¢ usMeHeHneM date, TO OHa JOJIKHA Ha3bl-
Barbcst addDaysTo mim increaseByDays. C apyroii cTopoHel, ecim (yHKILHS BO3BPAIAeT
HOBYIO JIaTy, CMEIIeHHYIO Ha TISTh JIHeH, HO He N3MeHsIeT MCXO/ITHOTO 9K3eMIsipa date,
TO OHa JI0JIKHA Ha3biBaThes daysLater miam daysSince.
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Ecsin Bam mpuxopuTest oOpamarhes K peajgusanuu (UJIH JOKYMEHTAIUHN ), YTOObI
TIOHSITD, YTO JIETAeT Ta WU WHasT (PYHKIINS, TIoCTapaiiTech HaiiTh GoJiee yaauHoe nMst
nan paszbeiite HyHKIMOHATIBHOCTD Ha MeHbIIe (GDYHKIUY ¢ 60JIee MOHATHBIMU 1Me-
HaMHU.

G21: NoHuMaHue anropmTMa

OdeHb MHOTO CTPAHHOTO KOJIA MHUIIETCST U3-32 TOTO, YTO JIIOIU He YTPYKAAOT cebst
MOHUMaHueM aaropuT™MoB. OHU 3aCTaBJSIOT IPOrpaMMy paboTaTh «rpy6oil CHIION»,
HabuBast ee KOMaHaMu 11 U (hraraMu, BMECTO TOTO YTOOBI OCTAHOBUTHCS ¥ TTOJLyMATh,
YTO JKe B /IeCTBUTEIbHOCTH TPOUCXO/IUT.

[IporpammupoBaHme 4acTo COMPSIKEHO ¢ MCCAeIOBaHUSIMA. BbI mymaeTe, uTo 3HaeTe
MO/IXOJISATINI AJITOPUTM JIJIST PENIEHUST 33/[a4u, HO TIOTOM BaM MPUXO/IUTCS BO3UTHCS
C HUM, [IOJIIIPABJISATD U 3aTHIKATH IIEJIH, [I0KA BbI HE 3aCTaBUTE er0 «paboTaTh». A Kak
BbI OIIPEJEJIUIN, 4TO OH «paboTaeT»? I10TOMY 4TO aJrOPUTM IIPOILET BCE TECThI, KO-
TOPbIE BbI CMOTJIU [IPU/LyMATh.

B sToM noaxo/e HeT HUYEro 11J10X0ro. bojiee Toro, 4acTo TOILKO Tak yAaercs 3acra-
BUTH (QYHKIIUIO JIeJIaTh TO, YTO OHA JIOJIXKHA JesiaTh (110 BauleMy MHeHuio). OnHako
OTPAHUYUTHCST «PabOTOI» B KABBIUKAX HEOCTATOYHO.

ITpeskie ueM OTKJIAABIBATH B CTOPOHY FOTOBYIO (DYHKIIHIO, YOEAUTECH B TOM, YTO BB
nonumaeme, kak oHa paboraer. IIpOX0KIeHNSI BCeX TECTOB HEAOCTATOYHO. BbI O/IKHBI
3Hamw', 9TO Ballle peleHne MPaBUIbHO.

OtiH 13 JIy4IInX crioco00B JOCTHYb 9TOTO 3HAHKS 1 TOHUMaHNsT — PasOuTh (DYHKIUIO
Ha )parMeHThbl HACTOJIBKO YUCThIE U BBIPA3UTEJIbHbBIE, UTO BAM CTAHET COBEPIIEHHO
OYEBHUJIHO, KaK paboTaeT JaHHas (QyHKIU.

G22: NpeobpasoBaHue JIOrMYECKMX 3aBUCUMOCTEMN
B (husnyeckume

Ecom oivH MOJTy /b 3aBUCHT OT JIPYTOTO, 3aBUCUMOCTb JIOJIKHA GBITH HE TOJIBKO JIOTH-
YecKOii, HO M (pusnyecKoii. 3aBUCUMBII MOIYJIb He JIOJKEH JIeJIaTh HUKAKUX TTPEITIo-
JIOJKeHU! (MHAYe TOBOPSI, CO3/IaBaTh JIOTHUYECKIIE 3aBICUMOCTH ) OTHOCUTEIBHO TOTO
MOJTYJIsl, OT KOTOPOTO OH 3aBUCUT. BMECTO 3TOTO OH JI0JIZKEH SBHO 3alIPOCUTD Y 3TOTO
MOJTYJIST BCIO HEOOXOMMMYIO HHMOPMATIHIO.

JlomycTim, Bl iutiieTe (GyHKITUIO, KOTOPast BBIBOAUT TEKCTOBBIH 0TYeT 06 0Tpa-
6oranroM Bpemenu. Kirace ¢ mmenem HourlyReporter cobupaer Bce paHHbIE B y100-
HOIT hopMme 1 TiepeaeT nx kiraccy HourlyReportFormatter ass BeiBoga (smctuar 17.1).

! 3Harh, Kak paboTaeT Ball KOJ, 1 3HATb, IEJIA€T JIU AJITOPUTM TO, UTO TPeOYEeTCs, — He OJIHO U TO
ske. He yBepenbl B npaBuibHOCTH BbIOOpa anroputma? Hepeko ato cypoBast npas/ia xkusHu. Ho
€CJIM BbI HE YBEPEHBI B TOM, UTO JIEJIAET BAIIl KOJI, TO 9TO OObIYHAS JIEHD.
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Jinctmur 17.1. HourlyReporter.java

public class HourlyReporter {
private HourlyReportFormatter formatter;
private List<Lineltem> page;
private final int PAGE_SIZE = 55;

public HourlyReporter(HourlyReportFormatter formatter) {
this.formatter = formatter;
page = new ArraylList<Lineltem>();

}

public void generateReport(List<HourlyEmployee> employees) {
for (HourlyEmployee e : employees) {
addLineItemToPage(e):
if (page.size() == PAGE_SIZE)
printAndClearItemList();

if (page.size() > 0)
printAndClearTtemList();
}

private void printAndClearItemList() {
formatter. format(page):
page.clear():

}

private void addLineltemToPage(HourlyEmployee e) {
LineItem item = new Lineltem():
item.name = e.getName();
item.hours = e.getTenthsWorked() / 10;
item.tenths = e.getTenthsWorked() % 10;
page.add(item);

1

public class Lineltem {
public String name;
pubTic int hours;
public int tenths;

}
}

Y aroro kozma mmeeTcs Joruvyeckast 3aBUCUMOCTbD, JUTITeHHAs (U3NIeCKOTO BOTLIO-
meHus. Yaacres v Bam Haiitu ee? Peub uner o koncrante PAGE_SIZE. TTouemy kjacc
HourlyReporter moJKeH 3HATH pa3Mep CTPAHUIIBI? 3a pa3Mep CTPAHUIIBI JOJKEH OT-
BeuaTh KJace HourTyReportFormatter.

Daxt obbsaBaenns PAGE SIZE B HourlyReporter ykasbiBaeT Ha HeBEpHOE pasMellleHie
[G17]. PaspaboTuuk moJiaraet, 4to Kjiaccy HourlyReporter HeOOX0AUMO 3HATh pasMep
crpanuiibl. Takoe IPeIoIoKeHne SBJIsSeTCs JOrMYecKoil 3aBucuMocTbio. Pabora
HourlyReporter 3aBucut ot Toro caxra, 4to HourlyReportFormatter moamepskuBaeT pas-
Mep CTpaHUIlbl 10 55. Ecan kakagd-To peanusarnua HourlyReportFormatter ne cMoxkeT
paboTaTh ¢ TAKUMK CTPaHKUIIAME, IIPOU30IAET OHIOKA.
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Y1065l cO31aTh (PUBUYECKOE [IPEACTABIEHUE ITON 3aBUCUMOCTH, Mbl MOYKEM BKJIIOYMThH
B HourlyReportFormatter HOBBIN MeTOJl ¢ UMeHeM getMaxPageSize(). B manbHelinmem
HourTyReporter BbI3bIBaeT 3Ty (hyHKITHIO BMECTO TOTO, YTOOBI HCIIOIH30BATH KOHCTAHTY
PAGE SIZE.

G23: Ucnonb3ynte nonmMopchunsm
BmecTo if/Else nnu switch/Case

ITa peKOMEeH/Ialusl MOKET 1T0Ka3aThCd CTPAHHOM, eCJii BCIIOMHUTD TJ1aBy 6. Bejib
B 3TOH TJIaBe TOBOPHUJIOCH, YTO B T€X YaCTSIX CHCTEMBbI, B KOTOPBIE ¢ OOJIbIIEH BEPO-
STHOCTBIO OYIAYT N0OABIATHCS HOBbIE (DYHKIIMMU, 8 He HOBbIE THIIbI, KOMAHIbI Switch
BIIOJTHE YMECTHBI.

Bo-1epBbix, KOMaHbI Switch yatie Bcero MCIOMb3yI0TCS TOJTBKO MTOTOMY, UTO OHU
MPEJICTABJISIIOT OYEBU/IHOE PEIICHIE METOIOM «TPYOOil CUJIBI», & HE CAMOE YMECTHOE
pelenue st KOHKPETHOH cuTyarnun. Takum 00paszom, 9TO IBPUCTHYECKOE TTPABIIIO
HATIOMITHAeT HaM O TOM, YTO JI0 TIPUMEeHEHUs Switch cIemyeT pacCMOTPeTh BO3MOK-
HOCTb IIPUMEHEHUsT TOTUMOPhU3Ma.

Bo-BTOpBIX, CUTYAIMH, B KOTOPBIX COCTAaB (QDYHKIIMIT MeHee cTabuJieH, YeM COCTaB
TUTIOB, BCTPEYAIOTCST OTHOCUTENBHO pesiko. CireioBaTelbHO, K KaKI0H KOHCTPYKITNN
switch caenyeT OTHOCUTBCS € TIOJI0O3PEHUEM.

A ucnombayio npasuio «OJJHON KOMAH/IBI SWITCH»: 0z kancoozo muna evi6o-
pa npozpamma we 00axcHa cooepaicamy 60aee 00HOU KoManovL switch. Muoxcecmsenivie
KOHCMPYKUUU Switch ciedyem 3amensmo nosumop@uvimi 00oexmami.

G24: CobnroganTe CTaHA4APTHbIE KOHBEHLMU

Bce pabourie rpyTITbI IOKHBE COOMONATD eIMHbBIE CTAHAAPTHI KOAUPOBAHIST, OCHOBAH-
HbIe Ha OTpacyieBbix HopMax. CTaHIapT KOAMPOBAHUS OMPE/IETISIET, T/E OObIBAAIOTCS
repeMeHHble 9K3eMILIAPOB; KaK IIPUCBAMBAIOTCS UMeHa KJIacCoB, MeTO0B U Iepe-
MEHHBIX; T/Ie Pa3MeaioTest urypHbie CKOOKU U T. 1. JIOKYMEHT ¢ SIBHBIM OITHCaHUEM
ATUX IIPABUJI HE HYKEH — CaM KO/ CIIYKUT PUMEPOM O0(DOPMIICHUS.

ITpaBuia KOJKHBI COOMOAATHCS BCEMU YIACTHUKAMU TPYIIIBL. JTO 03HAYAET, YTO
KKIBIH yIACTHUK TPYTIIBI IOJKEH OBITH JOCTATOYHO Pa3yMHBIM, YTOOBI TOHIMATH:
HEBayKHO, KAaK MMEHHO PA3MeIaioTcst (DUTYPHBIE CKOOKHU, €CJIHM TOJILKO BCE COTJIACUIIUCH
pasMelaTh UX OAMHAKOBBIM 00Pa3oM.

Ecom Bam 3axoueTcst y3HaTh, Kakie KOHBEHIIUH O(OPMIIEHUS UCTIOIB3YIO 51, 06paTu-
TECh K TiepepaboTaHHOMY KOy B jiuctutrax b.7 (c. 442) — B.14.
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G25: 3aMeHaUTe «BOoJilLebHble yucna»
MMEeHOBaHHbIMM KOHCTaHTaAMM

BeposiTHO, 9T0 0{HO U3 CaMbIX JPEBHUX [IPaBUI pazpaboTku. IIOMHIO, OHO BCTpeYaioch
mie ene B 60-x rogax, 8 yaebnukax COBOL, FORTRAN u PL/1 1151 HaunHaOIUX.
B o611ieM ciryuae pUCyTCTBHE «CHIPBIX» YMCEI B KOJIe HeKeTaTebHo, Yncsa cieayer
CKPBITh B KOHCTAHTAX C COZIEP/KATETbHBIMU UMEHAMU.

Hanpumep, uncisio 86,400 cienyer ckpbiTh B KoHcTanTe SECONDS PER DAY. Ecisiu B cTpa-
HUIE OTYETA BBIBOAUTCS 55 CTPOK, YUCJIO 5 CJELYeT CKPBITh B KoHCTaHTe LINES PER
PAGE.

Hexotopble uncia Tak JIETKO Y3HAIOTCS, YTO UX He 00s3aTeIbHO CKPbIBATh 3a MMe-
HOBAHHBIMU KOHCTAaHTAMW — TIPU YCJIOBUU, YTO OHU UCTIOJB3YIOTCS B COYETAHUN
C TIPeJIesIbHO sIcHbIM KoztoM. [Ipumep:

double milesWalked = feetWalked/5280.0;

int dailyPay = hourlyRate * 8;

double circumference = radius * Math.PI * 2;

Hyxupr i koncTanTsl FEET PER MILE, WORK_HOURS PER DAY m TWO B aTUX mpuMepax?
Pasymeercst, mocyieiHuiA cirydaii BEITJISIAUT 0cOOGeHHO abeypHo. B HekoTophix (op-
MyJIaX KOHCTAHTBI MOMPOCTY JIydllle BOCIPUHUMAIOTCS B YMCJI0BOH 3anuch. 1o moBoy
WORK_HOURS_PER_DAY MO’KHO CIIOPUTD, IIOTOMY YTO 3aKOHBI 1 HOPMATHUBBI MOTYT U3Me-
HaTbest. C Apyroil cToporbl, (hopMyJia ¢ YUCIOM 8 UUTAETCSI HACTOABKO YA0OHO, 4TO
MHE IIPOCTO He XOUYETCS HArpysKaTh YMTaTesd Kojla JUIHUMEU 17 cuMBosiaMu. A 9rcJio
5280 — koyecTBO GYTOB B MUJIE — HACTOJBKO XOPOIIO M3BECTHO U YHUKAIBHO, 4TO
yuTaTe b CPA3y Y3HAET €ro, JaKe eCJI OHO OyIeT PacIlioaraTbCsl BHE KaKOro-ambo
KOHTEKCTa.

Takue xoncranTsl, Kak 3.141592653589793, Toske XOPOIIO N3BECTHBI U JIETKO y3HABae-
MbI. OIHAKO BEPOATHOCTD ONMOKU CJMIIKOM BEJTUKA, YTOOBI OCTABJIATH UX B UUCIIOBON
dopme. Berpeuas snavenue 3.1415927535890793, BbI cpasdy A0TaIbIBAETECH, UTO MEPE]T
BaMU YMCJIO T, ¥ He IIpoBepsieTe ero (a Bbl 3aMeTUIN OIUOKY B ogHOoit nudpe?). Takxke
MBI HE XOTHM, 4TOOBI B ITPOrPaMMax HUCIOJIb30BaUCh cokpatienus 3.14, 3.14159, 3.142
n 1. 1. K cuactopio, 3nauenue Math.PI yike ompe/iesieHo 3a Hac.

TepMuH «BoJIIEOHOE YICI0» OTHOCUTCA He TOJAbKO K uncaam. OH pacipocTpaHaeTcs
Ha BCe JIEKCEMbI, 3HAYEHNST KOTOPBIX HE SABJSIOTCS CaMOJOKyMeHTupyomumu. [Ipu-
mep:

assertbquals(7777, Employee.find("John Doe").employeeNumber());

B aTOM IIPOBEPOYHOM YCJIOBHI 3a/[€CTBOBAHBI [IBA «BOJIIEOHBIX Yrcay. OUueBHIHO,
nepsBoe — 7777, XOTs1 €ro CMBICJI JAJIEKO He TaK oueBuaeH. Bropoe «BoJebHoe yuc-
JIo» — cTpoka "John Doe". Ee cMBbICT TOXKe BBITJISIIUT BechMa 3arafiouHo.
OxkasbiBaetcst, "John Doe" — nMst paboTHHKA ¢ TabeJIbHBIM HOMEPOM 7777 B TECTOBOI
6ase JaHHBIX, CO3[AHHOI Hallell TPyIoil. Bee yyacTHUKY TPYIIIBI 3HAIOT, KaK IO/~
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KJII0YAThCS K 9TOi Oase aHHbIX. B 6ase yske XpaHATCS TECTOBbIE 3alIMCU C 3apaHee
U3BECTHBIMU 3HAUEHUAME 1 arpubyTaMu. Takske BbIsicHsieTcs1, uTo "John Doe" — eiuH-
CTBEHHBIN PabOTHUK C TI0YACOBON OILIaTOi B TecTOBOM Oase ganHbix. CiesoBaTesibHO,
9Ta MPOBEPKa IOKHA BBITJISETD TaK:

assertEquals(
HOURLY_EMPLOYEE_ID,
Employee. find(HOURLY_EMPLOYEE NAME).employeeNumber());

G26: byabTe TOYHbI

HauBno oxupatb, 4TO IepBad 3aluch, BO3BpaljaeMasg IO 3aIlPOCy, ABJISAETCS
eMHCTBeHHON. Vcrmomb3oBaTh yncia ¢ niaBaioliedl TOUKON /st TTpeCTaBIeHNs
JEHEKHBIX CYyMM — HoduTH mpectymienne. OTcyTerBue GJOKMPOBOK U/WIN YIIPaB-
JIEHUST TPAH3AKIMSIMUA TOJIBKO TIOTOMY, YTO BbI JIlyMaeTe, YTO OJHOBPEMEHHOE 0OHOB-
JIeHHe MaJIOBEPOITHO — B JIydllleM cjiydae XajaTHOCTb. OObsB/IeHUe IepeMeHHON
¢ tunoM ArrayList Tam, riae 6osiee ymecTeHn THIl List — upesMepHOe orpaHudyeHue.
OO6bsBiieHHE BCeX MEPEMEHHbBIX 3all[MIIEHHBIMU 110 YMOJYAHUIO — HEA0CTaTOYHOE
OTpaHUYEHUE.

ITpuHMMast pelieHne B CBOeM Kojie, yOeIUTech B TOM, UTO BbI IEUCTBYeTE MPEAETbHO
TOYHO U aKKypaTHO. 3HalTe, MoYeMy IPHHUMAETCS PEIIeHne, U KaK BBl COOMPaeTech
MOCTYIATH ¢ UCKIIOUEHUsIMI U3 paBuiia. He JeHuTech 06ecieqnBaTh TOUHOCTH CBOUX
pemtennii. Ecsi BbI permmuiy BeI3BaTh (PyHKIINIO, KOTOPast MOKeT BEpHYTb null — 1po-
BepbTe BO3BpaliaeMoe 3HadeHne. Eciu Bbl 3anpaimBaere U3 6a3bl JaHHBIX 3AIHCh,
KOTOpas, 110 BalleMy MHEHUIO, ABJIAETCS eIMHCTBEHHON — IIPOBepbTe, He BePHY.JI JIU
3aIpOoC JOMONHUTEbHbBIE 3anuch. Ecm BaM Hy;KHO paboTaTh € ICHEKHBIMU CyMMaMH,
WCTIOJIB3YHTE T1esIble YKCIa U OKPYIJISITEe Pe3yJibTaT 1o JAeHCTBYIONUM ITPaBUIaM.
Ecomi B mporpamme CyIecTBYeT BO3MOKHOCTD OJTHOBPEMEHHOTO OOBSIBIEHIISI, PEaTi-
3yiiTe Ty WM MHYIO Pa3HOBUAHOCTH OJOKUPOBKY. HeoHO3HAUHOCTH U HETOUHOCTU
B KO7ie OOBSACHSIOTCS THO0 HEOTIOHUMAaHIEM, TO0 JTEHbI0. B moboM ciydae OT HUX
caemyet n30aBUTHCSI.

G27: CTpyKTypa BakKHee KOHBEHLUM

BomsonaiiTe apXuTeKTypHbBIE PellleHns Ha yPOBHE CTPYKTYPBI KOJa; OHA BaskHee
cTaHziapToB 1 kKouBeHIuil. Co/lepskaTesibHble UMEeHA T0JIe3HbI, HO CTPYKTYPa, 3aCTaB-
JISTIOIIAST TTOJIb30BATE ST COOMI0IATh YCTAHOBJIEHHbBIE TIPaBuIIa, BaskHee. Hampumep,
KOHCTPYKIIMHU Switch/case ¢ XOpoIo BHIOPaHHBIMI HMEHAMU 3JIEMEHTOB Mepeuncie-
HUS yCTYNAOT 0a30BbIM KJIaccaM ¢ adCTpaKTHBIMU MeTogaMu. HuuTo He BhIHYyKHaer
TTOJTb30BATEST TIPUMEHSITh OJIMHAKOBYIO pean3aliuio switch/case Bo Bcex ciydasx;
C IPYroil CTOPOHBI, Ha30BbIE KJIACCHI 3aCTABJIAIOT €r0 PEAJIN30BaTh BCe aOCTPaKTHbIE
METOJIbl B KOHKPETHBIX KJIaccax.
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G28: UHKancynnpymnTe yC/IoBHbI€ KOHCTPYKLMMK

B GyJieBCKOIl JTIOTHKE JOCTaTOYHO TPYAHO PasodpaThCst U BHE KOHTEKCTa KoMaH | 1T
um while. Beigenute B mporpamMme (pyHKIMM, 00bICHSIONNE HAMEPEHIS YCI0BHON
koHCTpyKImu. Hanmpumep, komana

if (shouldBeDeleted(timer))

BBIpA3UTETbHEE KOMAH/IBI
if (timer.hasExpired() && !timer.isRecurrent())

G29: U3beranTe oTpuLaTeNbHbIX YC/IOBUMN

OrpunatresbHble YCJI0BUSA HEMHOTO CJIOKHee /IS HOHUMaHW, YeM IOJI0KUTebHBIE.
Takum 06pas3oM, 0 BO3MOKHOCTH cTapaiiTech (GOpMYIUPOBATH TOJOKUTENbHDIE
ycaosust. Hanmpumep, 3ammch

if (buffer.shouldCompact())

NpeNIoYTUTEIbHee 3alUCu
if (!buffer.shouldNotCompact())

G30: ®yHKUMM [O/HKHDI BbINOJIHATD OAHY Oonepayuio

HacTo Bo3HUKAET UCKYIIIEHNE PAa3/IeJTUTh CBOIO (PYHKITMIO HA HECKOJIBKO CEKITUI JIJIsT
BBITIOJTHEHUST Pa3HbIX ortepalnii. Takue (hyHKITUN BBITIOJHSIOT HECKOJILKO OTIepaIlnii;
UX cjepyer mpeobpasoBaTh B IPYIILY MEHbINUX (DYHKIMI, KaKIas 13 KOTOPBIX BbI-
TIOJIHSAET TOJIBKO OJTHY OIePaITHIio.
[Tpnmep:
public void pay() {
for (Employee e : employees) {
if (e.isPayday()) {
Money pay = e.calculatePay():
e.deliverPay(pay):
1

}
}

Ira QyHKIUS BHIIOJHAET CPa3y TPH OIlePAllUM: OHA IIepeOupaeT BeeX PaGOTHUKOB;
MIPOBEPSIET, HAUNCJIEHBI JIH PAGOTHUKY KaKMe-TO BBITLIATHI, U HAKOHEII, TPOU3BOIAT
oriary. Ko srydine 3anmcaTh B CJIIyIONIEM BU/IE:
public void pay() {
for (Employee e : employees)
payIfNecessary(e);
}

private void paylfNecessary(Employee e) {
if (e.isPayday())
calculateAndDeliverPay(e);
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private void calculateAndDeliverPay(Employee e) {
Money pay = e.calculatePay():
e.deliverPay(pay);
}
Kasknast n3 aTrx hyHKIINIA BBITIOMHSIET TOJIBKO 0/1HY otepariuio (cM. «[IpaBuiio omHo
orieparuy, c. 59).

G31: CKpbITble BpeMeHHbIe NMPUBSA3KHU

BpemenHbIe IIPUBAZKI 9aCTO HEOOXOAMMBI, HO OHM He JOJIKHBI CKphiBaThes. CTpyK-
Typa apryMeHToB (DyHKIMIL 10JKHA ObITh TAKOI, 4TOObI IIOCIe0BaTEIbHOCTD BHI30BA
ObL1a aDCOMOTHO OUEBUIHOI. PacecMOTpUM clieayromuii npumep:

public class MoogDiver {

Gradient gradient:
List<Spline> splines;

public void dive(String reason) {
saturateGradient();
reticulateSplines();
diveForMoog(reason) :

}
.

[Topsmok BeI3oBa Tpex ¢yHKNMl Baken. CHavasa Bbi3biBaeTcst saturateGradient(),
3areM reticulateSplines() u Toabko mocie aToro diveForMoog(). K coxkanenmuio, Ko
He obecrieyrBaeTr MPUHYAUTEIbHOTO COOMIOAEHUS BpDEMEHHOM puBs3ku. HuduTo He
MellaeT JIPyroMy IIporpaMMUCTY BbI3BaTh reticulateSplines o saturateGradient, u Bce
KOHUUTCA uckaouenreM UnsaturatedGradientException.

Bouiee npaBuibHoe pelienue BbITISUT 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);

}
.

Bpemennag npuBsska peajqusyercs MOCPEICTBOM co3fanusg «acraderni». Kaxmas
(bYHKIIUST BBIIAET PE3YJIbTaT, HeOOXOAMMBIN JIs pabOTHI Cireyoniell (DYHKIINHU, U BbI-
3BaTh 9TU (PYHKIMU € HAPYHIEHUEM TIOPAKA CKOJBKO-HUOYIb PA3YMHBIM CIIOCOOOM
yoKe He yJacTcs.

[Tosxamyii, KTO-TO COUTET, YTO ITO YBETUINBAET CJAOKHOCTH (DYHKITUN, 1 9TO JIEHCTBU-
TeJbHO TaK. OIHAKO OTIOJHUTEIbHbIE CUHTAKCHUYECKUE CITOKHOCTH JIUIID BbISBJILIOT
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peajibHYI0 CIOKHOCTD CUTYaIuH, 00YCIOBIECHHYIO HEOOXOIMMOCTBIO COTJIACOBAHUST
10 BPEMEHM.

O6paTI/ITe BHUMaHME: [IEPEMEHHDbIE DK3EMILJIAPOB OCTAJIMCh Ha CBOUX MeECTax. Hpezl-
TIOJIaraeTCsa, YTO OHU UCITOJIb3YIOTCA ITPUBATHBIMU METO/IaMH KJIacca. Wcnosnp3oBanne
HX B apTyMEHTax JIMIIb SIBHO BbIPpAKaCT (baKT CyHIeCTBOBaHUA BpeMeHHOfI ITPpUBA3KU.

G32: CtpykTypa Koaa AOo/HKHa 6biTb 060CHOBaHa

CrpyKTypa Kojia JOJKHA BBIOUPATCSI He MTPOU3BOJIBHO, & IO CTPOTO OIPE/ICICHHBIM
npuurHaM. [103a60Tbrech 0 TOM, YTOOB! ITH TIPUIUHBI GBI BHIPASKEHBI B CTPYKTYPE
koza. Ecsin Tipu 4TeHNN KOJIa CO3/[aeTcsl BIIeYaTIeHUe, YTO €r0 CTPYKTypa BhIOpaHa
IIPOM3BOJILHO, IPYTUM 10JIb30BATEISAM MOXKET [10KA3aThCsl, YTO €€ MOKHO U3MEHUTD.
Ecnu Bo Bcelt cucTeme mocyie[oBaTeNbHO UCTIONb3YeTCs eIuHast CTPYKTYpa KO/a,
JIPyTHe TOJb30BaTe/ Il IPUMYT €€ U COXPaHST JielicTByIoNe pasuia. Hampumep,
HEZIABHO sT 3aHUMAJICS 0ObeinHeHneM uamenennii B FitNesse 1 06HAPY KU, 4TO OJIMH
M3 HAIIMX aBTOPOB MCIIOTH30BAJ CIEAYIONIYIO 3aTTHCh:

pubTic class AliasLinkWidget extends ParentWidget

{
public static class VariableExpandingWidgetRoot {

}

ITpo6aema B TOoM, uTo VariableExpandinghWidgetRoot Hesadem HaxomuThes B 00JICTH
BuauMocTu AliasLinkWidget. Bosee Toro, kiace AliasLinkWidget.VariableExpanding-
WidgetRoot ucmosb30BaICs MOCTOPOHHUMU KJIaCCaMM, KOTOPble HE UMEJIM HUKAKOTO
oTHomIeHus K AliasLinkWidget.

Boamoskno, mporpamMmmuct pazmectut VariableExpandingWidgetRoot B AliasWidget mo co-
o6pakeHMsIM y00CTBa, & MOKET, OH JIEHCTBUTEIbHO TI0JIaral, 4To 061acTh BUIUMOCTH
9TOTO KJacca A0JKHA HAXOAUThCSA BHYTPH 06acTu BUAMMOocTH Al iashidget. Kakumu
ObI MPUYUHAMHU OH HU PYKOBOJCTBOBAJICS, PE3YJIbTAT BBITJSAUT HEOOOCHOBAHHBIM.
OTKpBITHIE KJIACCHI, HE SIBIISIONINECS BCIIOMOTATETbHBIMU 110 OTHOIIIEHUIO K JIPYTOMY
KJaccy (To ecTb UCIOIb3yEeMbIMH TOJIBKO B €r0 BHYTPEHHUX OTIEPAITHSX ), HE TOJIKHBI
pasMeniaTbCs BHYTPU IPYTUX KjaaccoB. [lo crangapTHRIM TpaBuiaM TaKue KIacChl
0ObSBIISAIOTCS Ha BEPXHEM YPOBHE CBOMX 1TAKETOB.

G33: UHKkancynmpyunTe rpaHnyHbIE YCII0BUSA

OTcieskuBaTh TPaHUYHBIE YCJIOBUS Hellerko. PazmecTrte nx 06paboTKy B OHOM Me-
cre. He mo3BouisiiiTe UM «pacTeKathest» 1o BceMy Kojty. He fomyckaiite, 4toObI B Baliei
TporpamMMe KUIeJi MHOTouncyenHble +1 n -1. Bospmem mipocToit npumep n3 FIT:

if(Tevel + 1 < tags.length)
{

parts = new Parse(body, tags, level + 1, offset + endTag);
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body = null;
Ob6parute BauManue: level+1 31eCh BCTPEYAETCS IBAXKIBI. ITO TPAHUTHOE YCJIIO-
BUE, KOTOPOE CJie/lyeT MHKAINCYJNPOBaTh B MePEeMEHHON — HalpuMep, ¢ UMeHeM
nextLevel:

int nextlLevel = level + 1:
if(nextlLevel < tags.length)

{
parts = new Parse(body, tags, nextlLevel, offset + endTag);
body = null;

}

G34: ®yHKLMM A0/HKHbI 6bITb HAaNUCaHbI
Ha OA4HOM ypoOBHe abCcTpakuumn

Bce koManap! QYHKIIAU TOIKHBL OBITH ¢(hOPMYIUPOBAHBI HA OZHOM YPOBHE abCTPaK-
IIMH, KOTOPBIH PacTioyio;KeH OTHUM YPOBHEM HUKe OTIepaIiiy, OMIChIBAEMOI NMEeHeM
bysakmmu. BoaMoxKHO, 3TO 9BPUCTUYECKOE TTPABUIIO CJIOKHEE BCETO MTPABUIIBHO MH-
TepIPEeTUpPOBaTh U cobogaTh. Mes 10CTaTOYHO TPUBUAIbHA, HO JIIOAU CIUITKOM
XOPOIIO CIIPABJSAIOTCS CO CMENIeHeM PasHbIX ypoBHel abcrpakimu. [ npumepa
Bo3bMeM cienyiomuii koa u3 FitNesse:

public String render() throws Exception

{
StringBuffer html = new StringBuffer(“<hr");

if(size > 0)
html.append(" size=\"").append(size + 1).append("\""):

nn

html.append(">");

return html.toString();
}
Pazob6patbest B poucxosieM Hecaoxuo. Oynkmus kouctpyupyer ter HTML,
KOTOPBIH pucyeT Ha CTpaHUIle TOPU3OHTATIbHYIO JIMHUIO. TOJMUHA TUHUN 33/[aeTCsI
nepeMeHHoM Size.

A Teriepb B3IJISIHUTE elile pas. B 9ToM MeTo/ie CMEITMBAIOTCS MUHUMYM JIBa YPOBHSI a0-
ctpakiuu. [lepBbiii ypoBeHDb — HaJIM4Me TOJMIAHBI Y TOPU3OHTATbHOU Tunum. Bropoii
ypoBerb — cuHTakcuc trera HR. Kon mozanmcTBoBan 13 Moy HrulelWidget mpoekrta
FitNesse. MozyJ/ib pacrosHaeT CTpOKY 13 YeTbipex u Gosiee neducoB u mpeobpasyer ee
B coorBercTBylomuil rer HR. Yem Goublire geducos, TeM 60JIblie TOJIIIHA.

S1 mepepaboTait 3TOT (hparMeHT Kojla Tak, Kak mokasaHo Huke. OOpaTnTe BHUMaHIE:
MM$ 110J15 S1z€ N3MEHEHO B COOTBETCTBUU C €0 UCTUHHBIM HazHaueHueM (B HEM Xpa-
HUTCST KOJIMYECTBO JIOTIOJTHUTEJbHBIX /1e(h1COB).

public String render() throws Exception

Htmi1Tag hr = new HtmlTag("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);

}

Vsmenenue pasjesser aBa ypoBHs aberpakiuu. DyHKIWs render pocTo KOHCTPYU-
pyer ter HR, Huuero He 3Hast o cuntakcuce HTML storo Tera. Mojysis Htm1Tag Geper
Ha ce6s1 BCe XJIOMOThI ¢ CHHTAKCHCOM.

Bosiee Toro, ipy BHECEHUU ITOTO U3MEHEHUS I OOHAPY KU HEPUMETHYIO OHINOKY.
Ncxopubiii kKox He 3akpbiBas Ter HR kocoil uepToii, kKak Toro TpebyeT cTangapt
XHTML (unaue roBops, oH BblAaBai <hr> BMecTo <hr/>), XoTs MomyJib HtmlTag ObL1
JIaBHO TIpUBeJieH B cCOOTBeTCTBUE co cTangapToM X HTML.

PasjiesieHrie ypoBHE abCTPaKI[IT — OJIHA 13 CaMbIX BasKHBIX U OJIHOBPEMEHHO CaMbIX
CJIOXKHBIX B peasin3ariuu GyHKIui pepakTopuHra. B KauecTBe mprMepa BO3bMeEM CJie-
JYIOIUI KOJ — MOIO [IEPBYIO MOIIBITKY pasjieJieHnus YPOBHEll abCTPaKIMy B METO/Ie
HruleWidget . render.

public String render() throws Exception

{
Htm1Tag hr = new Htm1Tag("hr"):

if (size > 0) {
hr.addAttribute("size", ""+(size+l)):

1
return hr.html();

}

Ha 9T0it cTaginm st CTPEMUIICS K TOMY, YTOOBI CO3/1aTh HEOOXOIMMOe pa3fieeHue,
1 obecreynTh MPOXOKAEHIE TeCTOB. MHE YIaioch JErko A00UThCSI 9TOH e, HO
B CO3/IaHHOM (DYHKITUH MO-TIPEKHEMY CMEIITMBAJIUCH Pa3HbIE YPOBHU aOCTPAKIINI — Ha
3TOT pa3 KoHcTpynupoBanue Tera HR n naTepnperanus/popmatnpoBanme nepemMen-
Hoi size. Takum oOpaszom, 11pu pazéuenun GyHKIUK 110 YPOBHAM aOCTPAKIIKI HHOIIA
0OHAPYKUBAIOTCSI HOBBIE YPOBHHU, CKPBITHIE MTPEKHEI CTPYKTYPOIL.

G35: XpaHuTte KOH(UrypaLuMOHHbIe AaHHble
Ha BbICOKMX YPOBHSAX

Ecau B nporpamme uMeeTcsl KOHCTAHTA, OIIPee aIoNias 3HaueHue 110 yMOJIYaHuIo
WU TTapaMeTp KOHMUTYpaIiy, U 9Ta KOHCTAHTA M3BECTHA HA BBICOKUX YPOBHAX a0-
CTPaKIINW, — He MPSYbTe ee B HU3KOypoBHEBOH (hynkimu. [lepeznaiite ee B aprymenTe
HU3KOYPOBHEBOW (DYHKIINH, BHI3BIBAEMON 13 (PYHKIIMN BBICOKOTO YpoBHs. Paccmo-
Tpum npumep u3 FitNesse.
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public static void main(String[] args) throws Exception

{

Arguments arguments = parseCommandLine(args);

}

pubTic 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:

}

ApryMeHTbl KOMaHAHO# CTPOKU pasbUpaioTest B caMoii epBOii UCIOMHAEMON CTPOKe
FitNesse. 3naueHus apryMeHTOB 110 YMOJTYAHUIO 33/1aI0TCA B Havasie kiacca Argument.
YuraTesn1o He TPUXOJUTCS CIIyCKaTbCS Ha HUKHUE YPOBHM CHCTEMBI 32 KOMaH/laM1
cJleiy1omiero Bu/ja:

if (arguments.port == 0) // 80 no ymon4anuo

Konduryparmonnble KOHCTAHTBI HAXOAATCSA Ha 0OYeHb BBICOKOM ypoBHe. Ecin 11o-
TpebyeTcs, X MOJKHO JIETKO M3MEHNTDh. VIX 3HAUeHUs TTepenaioTcs Ha 6osee HIU3KHe
YPOBHU MepapXuu JpyruM KOMIIOHEHTaM IIPUJIOJKEHN . SGHAaYeHUS 9TUX KOHCTAHT He
MPUHAJICKAT HIDKHUM YPOBHSIM TIPUJIOKEHUS.

G36: U3beranTe TpaH3UTUBHbIX O6paLyeHnH

B obriiem ciryuae MOy ib He I0JDKEH 00/1a/IaTh CIUIITKOM TOJTHON HH(OpMaIuei o Tex
KOMITOHEHTaX, C KOTOPBIMY OH B3auMojeiicTByet. Tounee, ecim A B3aMMOJIENICTBYET
¢ B, a B Bzaumozeiictyer ¢ C, To MojyJiu, McTioJib3ytotiue A, He 10JKHbI 3HaTh 0 C
(To ecTh HeXKesTaTeTbHBI KOHCTPYKIINK Brfia a.getB() .getC() .doSomething() ;). Muroraa
ATO Ha3bIBaeTcs «3akKOHOM [leMeTpbr». [IparMaTuuHbie TPOrPaMMUCTBI UCTIOIB3YIOT
TEPMUH «yMepeHHbIi Koji» [ PRAG, c. 138].

B mo6om cirywae Bee CBOANUTCS K TOMY, UTO MOZYJTH IOJKHBT 00JIa1aTh WH(hOpMaIieit
TOJIBKO O TeX MOJYJISIX, C KOTOPBIMU OHU HEIIOCPEJACTBEHHO B3aMMOEHCTBYIOT, a He
pacmoJiaraTb HaBUTAIIMOHHON KapTOH BCeil CUCTEMBI.

Eciv B HECKOJBKIX MOJLYJISIX UCTIOIB3YETCs Ta WM WHast (hopMa KOMaH/IbI a.getB().
getC(), T0 B masmbHeliIeM BaM OYIeT TPYAHO U3MEHUTDh apXUTEKTYPY CHCTEMbI, BCTABUB
Mexkay B u C mpomesxyTodnsrii kommoHeHT Q. [Ipunercs HaiiTn Kaxk1oe BXOXKACHIE
a.getB().getC() u npeobpasosaTh ero B a.getB().getQ().getC(). Tak obpasyrorcs
JKEeCTKUe, 3aKOCTeHeBIINe apXUTeKTypbl. CIUIIKOM MHOTHE MOJIYJIU PAacIiojiaraioT
CIIMIIKOM [TOAPOGHOM nH(OpMaIeii o cucteMe.

Bech HEOOXOAUMBIIT CEPBUC TOJIMKEH TIPEIOCTABIATHCA KOMIIOHEHTAMH, ¢ KOTOPBIMU
HaMpsIMYIo B3auMOIeCTBYeT MOy 1h. He 3acTaBiisiiTe O/Ib30BaTE NS CTPAHCTBOBATD
10 rpacdy 00bEKTOB CHCTEMBI B IIOKCKaX HyKHOTo Metoga. [TpobJeMa oJKHA pelaTh-
Cs TPOCTBIMU BbI3OBaMU BU/la

myCollaborator.doSomething()

346



Java 347

Java

J1: Ucnonb3ynte 0606L1EeHHbIE AUPEKTUBbI UMMOPTA

Ecusiu BB Hctiosib3yete iBa U OoJiee Kacca U3 MaKeTa, MMIIOPTUPYITE BECh MaKeT
KOMaHI01

import package.*;

JlymHHEBIE CIMCKY MMITOPTA TIyTafoT ynTaress koga. Havyamno Momysnst He TOJIKHO 3a-
rpoMoxIaTbest 80-CTPOUHBIM CITUCKOM JIUPeKTUB uMmopTa. CIIMCOK UMITOPTA JI0JIKEH
OBITH TOUHOI U JIAKOHMYHOW KOHCTPYKITHEH, MOKa3bIBAIOIIEH, ¢ KAKUMU MTAKETaMU MBI
cobupaemcs paboTath.

KoHKpeTHbIE ANPEKTUBBI UIMIIOPTa OMPEIESAIOT KECTKUE 3aBUCUMOCTH, 0000TICHHBIE
JIUPEKTUBBI UMIIOPTAa — HeT. Ecin BBl MMIIOPTHUPYeTe KOHKPETHBIN KJIACC, TO ATOT
KJ1ace 06s13aTeIbHO I0JKEH CyiecTBOBaTh. Ho makeT, uMmopTupyeMbliit 06061eHHOM
IUPEKTUBOI, MOKET He cofep:KaTb HU OJHOro Kiaacca. [JupekTuBa UMIIOPTa [IPOCTO
nMobaBIseT TaKeT B My Th MoncKa uMeH. Takum 06pazoM, 0606IeHHbIe TUPEKTHBBI
UMIIOPTA He CO3/IAI0T PeabHBIX 3aBUCUMOCTEN, a CJIe[0BATEIBHO, CIIOCOOCTBYIOT
CMSATYEHUIO JIOTUYECKUX ITPUBA30K MEKIY MOAYJISMU.

B HEKOTOPBIX CUTYAIMSX UTHHHBIE CITUCKY KOHKPETHBIX TMPEKTHB MMITOPTA GBIBAIOT
noJsiesubiMu. Hanpumep, eciit Bbl paboTaeTe ¢ YHACJIEIOBAHHBIM KOJOM U XOTHUTE
Y3HATD, [/ KAKUX KJIACCOB HEOOXOMNMO CO3/IaTh 3aTIYIIKA U WMHUTAIIH, MOKHO
MPOUTHUCH TI0 KOHKPETHBIM CITUCKAM MMIIOPTa, Y3HATD MOJIHBIE UMEHA KJIACCOB M HAITH-
caTh J7Is HUX COOTBETCTBYIONTHE 3aray k. OIHAKO TAKOE UCTTOTBb30BAHITE KOHKPET-
HBIX JINPEKTUB UMIIOPTA BCTPEYaeTcst KpaitHe peiko. bosee Toro, MHOTHE COBPEMEHHbIE
IDE no3BoJistioT peodpazoBath 0O0OIIEHHDIH CIICOK UMITOPTA B CIIMCOK KOHKPETHDIX
JIMPEKTUB OTHOI KoMaHIoi. Taknm 06pa3oM, Maxke B YHACTETOBAHHOM KOJIe JTydIiie
MPUMEHATH 000OIEHHbIN UMIIOPT.

OG600611IeHHbIE TUPEKTUBBI UMITOPTA MHOT/IA CTAHOBSITCS TPUYHUHOM KOH(MIUKTOB UMEH
1 HeoHO3HayHOCTeH. /[Ba Kitacca ¢ 0JJMHAKOBBIMU UMEHAMM, HAXO/IIMeCs B Pa3HbIX
MaKeTax, /J0JIKHbl UMIIOPTUPOBATHCS KOHKPETHBIMU IUPEKTUBAMU (MJIU 110 KpaitHeii
Mepe UX IMeHa JIOJKHBI YTOUHSATHCS TIPU NCHOTB30BAHNN ). DTO CO3/IaeT OTIpe/iesIeH-
HbIE HEYI0OCTBA, O/IHAKO CUTYAIHMsT BCTPEYAETCSI IOCTATOUHO PEKO, TaK UTO B 06IIEM
cirydae 0000IIeHHbIE TUPEKTUBBI UMITOPTA BCE PABHO JIYUIIle KOHKPETHBIX.

J2: He HacnegyuTe OT KOHCTAHT

A y’ke HEOJIHOKPATHO BCTPEYAJICS C ATUM SBJIEHUEM, M KK/l pa3 OHO 3aCTaBJISIIO
MeHsI HEeJIOBOJIbHO TIOMOPIIUTHCS. [IporpaMMucT pa3MeniaeT KOHCTaHTbl B UHTePheii-
ce, a 3aTeM HacJexyeT OT 3TOTO nHTepdetica /I TTOTydeHns TOCTYTa K KOHCTAHTaM.
Barasgaure Ha cienyionmii Kozu;

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)
)
}

:
[ne onpenensores konctanTsl TENTHS PER WEEK 1 OVERTIME RATE? BosmoskHO, B Kacce
Employee; maBaiiTe TOCMOTPUM:
public abstract class Employee implements PayrollConstants {

pubTlic abstract boolean isPayday():

public abstract Money calculatePay();
public abstract void deliverPay(Money pay):

1
Her, ne 3nech. A rie Torna? [IpucMmorpuTech noBHUMaTebHEe K Kiaccy Employee. On
peanusyet uaTepdetic Payrol1Constants.

public interface PayrollConstants {
public static final int TENTHS PER WEEK = 400;
public static final double OVERTIME RATE = 1.5;

}

CoBepilieHHO OTBpaTuTeabHas MpuBblYKa!l KOHCTAHTBI CKPBITHI HA BEPXHEM YPOBHE
nepapxun Hacenosarus. Bpp! HacseoBanue He 0IKHO IPUMEHSATECS [T TOTO, 4TOOBI
06OUTH SI3BIKOBBIE TIPABUJIA BUIMMOCTH. VICIIO/IB3YITe CTATHYECKOE MMIIOPTUPOBAHIE.
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 NEepeYnCc/IeHN!

B si3bike mosiBusuch nepeunciaenus (Java 5) — nosbayiitecs umn! He ncnosb3yii-
Te cTapblil Tpok ¢ public static final int. CMmbica int MOKET TIOTEPSATHCST; CMBICIT
TepevrcaAeHII TOTePSIThCSI He MOXKET, TOTOMY YTO OHU IPHHA/TEKAT YKa3aHHOMY
HEePEYNCIIEHHIO.
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TiarenbHO U3yuyKTe CUHTAKCUC Hepedncaennii. He 3aby/ibre, 4To epedncieHus Mo-
TYT COZIEPsKaTh METOIbI U TI0JII. DTO OYEHb MOITHbIE CHHTAKCUYECKHE MHCTPYMEHTBI,
3HAYMTEJIBHO IIPEBOCXOAIINE 1Nt 10 r’MOKOCTH M BbIPA3UTEIbHOCTH. PaccMoTpM
CJIELYIONYIO PAa3HOBUAHOCTD KOJ[a HAYNCIECHI 3apILIaThL:

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)
)
!

o

public enum HourlyPayGrade {
APPRENTICE {
public double rate() {
return 1.0;
1
}.
LEUTENANT _JOURNEYMAN {
public double rate() {
return 1.2;
1
b
JOURNEYMAN {
public double rate() {
return 1.5;

1
B
MASTER {
public double rate() {
return 2.0;

}

pr]ic abstract double rate();

MMmeHa

N1: Ucnonb3yuTe coaepxaTesibHble UMEHa

He TOPOIIUTECH C BbI60pOM nmen. ITozaborsrecs o TOM, yTOOBI UMEHA OBbLIN CO-
AeprKaTeJIbHbIMU. HOMHI/ITC, YTO CMBICJI MOJKET U3MEHATHCA B XO/I€ Pa3BUTUA TIPO-
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350 FnaBa 17. 3anaxv 1 3BpUCTMYECKME NpaBuia

PaMMHOTO [IPOJAYKTA; [I0Yallle [1ePEOCMbICIMBANTE YMECTHOCTh BLIOPAHHbBIX BaMU
VIMEH.

He paccmarpuBaiite aT0 Kak J0MOJTHUTENBHBIN «(akTop KoMpopTHOCTHY. MeHa
B IIPOTPAMMHBIX TIPOAyKTax Ha 90% omnpemnensior ynobountaeMocTs koaa. He sxamefite
BPEMEHU Ha TO, YTOOBI BHIOPATH MX OCMBICTIEHHO, U O/UIEPKUBANTE X aKTYaTbHOCTD.
VMeHa cIMIIKOM BasKHBI, YTOOBI OTHOCUTHCS K HUM JIETKOMBICJIEHHO.

Bosbmewm crenyioniuii kon. Uto on nenaer? Korma s ripejcTaBiio BaM TOT JKe KO/
€ HOPMAJILHO BHIOPAHHBIMU UMEHAMMU, Bbl MOMEHTAILHO MOMMETE €10 CMBIC/, HO B 9TOM
BUJIE OH IIPEACTABJISET COOON MEIIAHUHY U3 CUMBOJIOB U «BOJIIIEOHBIX UNCET>.

public int x() {
int q = 0;
int z = 0;
for (int kk = 0; kk < 10; kk++) {
if (1[z] == 10)

q+=10+ (1[z + 1] + 1[z + 2]1);
z +=1;

1
else if (1[z] + 1[z + 1] == 10)

q+= 10 + 1[z + 21;
z +=2;

} else {
q+=10z] + 1[z + 11;
z +=2;

}

}

return q;

}

A BOT Kak JI0JKEH OBLT BBITJSAAETH 9TOT Ko, Boob1iie ToBops, aTOT (hparMeHT 4yTh
MeHee II0JIOH, YeM IpUBeJeHHbIN BbIlIe. 11 Bce ke Bbl cpa3y /10rajlaeTech, YTO Mbl
MIBITAEMCST CIETATh, ¥ ¢ GOMBINON BEPOSTHOCTHIO CMOJKETE HAITICATH OTCYTCTBYIOTITIE
(hYHKIMHU, OCHOBBIBASICH HA CBOMX MIPE/TNOIOKEHUSX. «BosebHbIe uncay mepecTaim
OBITH BOJIIIEOHBIMHU, a CTPYKTYPa aJITOPUTMA PaLyeT CBOEH OUEBUIHOCTHIO.

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;

}

Cuila XOpoIIo BbIOPaHHBIX UMEH 3aKJII0UAeTCs B TOM, YTO OHM JOIOJIHSIOT CTPYK-
TYpy Kozia onmucanusiMu. Ha ocHOBaHWM 9THX ONMMCAHNI Y unTaTesss (GOPMUPYIOTCS
OTIpe/ieIeHHbIE TIPEJIITOI0KEHUS 110 TTIOBOJLY TOTO, UTO JIeJIAloT Apyrue yHKIUU MO-
JyJist. B3ruisgHyB Ha IPUBEJAEHHBIN KOJI, BbI CMOKETE IPEACTABUTH cebe IPUMEPHYIO
peaymzanmio isStrike(). A mpu urennn metosa isStrike() cTaHOBUTCS OUEBHU/IHO, UYTO
OH JIeJIAeT «ITPUMEPHO TO, UTO MPEITONATATIOCH !,

private boolean isStrike(int frame) {
return rolls[frame] == 10;
1

N2: Bbibupate nmeHa
Ha noaxoasileM ypoBHe abcTpakuum

He ncrnionp3ayiite mmena, nepematoinue nHgopManuio o peanusannu. Vimena moKHbI
OTpakaTh YPOBeHb abCTpaKLuK, Ha KOTOPoM paboraeT kiaace wau pyuxums. Crenarb
9TO HEIIPOCTO — W CHOBA IIOTOMY, YTO JIIOJN CJAUIIKOM XOPOIIO CITPABJISIOTCS CO CMe-
IIeHNEM Pa3HBIX ypoBHeil abcTpakuuu. IIpy KasK oM IpocMOoTpe Kojia BaM ¢ O0JIbIION
BEPOSTHOCTHIO TIOIAJIETCS TIePEMEHHAst, UMsI KOTOPOii BBIOPAHO Ha CJIMITKOM HU3KOM
yposHe. Bocrosibayiitech ciyyaeM U uaMeHnTe ero. YTodsl Baill KO XOPOIIO YUTAJICH,
BBI JIOJKHBI CEPhE3HO OTHOCUTHCS K €T0 HEMTPEPLIBHOMY COBEPIIIEHCTBOBAHUIO. B03b-
MeM cieayrormunii natepdetic Modem:
public interface Modem {

pboolean dial(String phoneNumber);

boolean disconnect();

boolean send(char ¢);

char recv():
String getConnectedPhoneNumber();

}

Ha nepBbiii B31J1s1/1 Bce XOpoIno — uMeHa (DYHKIUI BBIMIAAAT pazymHo. B camom
JieJie, BO MHOTMX ITPUJIOKEHUAX OHU TOYHO COOTBETCTBYIOT BBIITOJIHAEMBIM OIIEPAIIUSIM.
A ecnm 1719 yCTAHOBJIEHUS CBS3U UCIIOJIB3YETCSI HE KOMMYTHPYEMOe TTOAKIIOueHNE,
a Kakoii-To JpyToil Mexanusm? Hampumep, MOIeMbI MOTYT CBSI3bIBaThCS Ha (husm-
4ecKoM ypoBHe (Kak KaGeslbHbIe MOJIEMBI, obecriedrBaoniue A0cTynn K VHTepHery
BO MHOTHUX JIOMaX ). A MOXeT OBbITh, CBSI3b YCTAHABJIUBAETCSI TOCPEACTBOM OTIPABKU
HOMepa mopTta KomMmyTaTopy udepe3 uHTepdeiic USB. Pazymeercs, konuenus te-
JiepOHHBIX HOMEPOB B TAKUX CJYYasX OTHOCUTCSI K HEBEPHOMY YPOBHIO abCTPAKIIUN.

! Cwm. riuraty Yopaa Kannunrema na c. 34.
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BoJiee npaBuiibHas crpaTerust BbiOOpa UMEH B TaAKUX CIIEHAPHIX MOKET BBIIJISJETh
TaK:
public interface Modem {

boolean connect(String connectionlLocator);

boolean disconnect();

boolean send(char c);

char recv():

String getConnectedLocator():

Tenepp nmena HyHKITNIT HUKAK HE aCCOTMUPYIOTCS ¢ TeslepoHHbIMI HOMepaMu. OHu
MOTYT MCITOJIb30BATHCS KaK JJIsT TIOAKIIOYEHUST 110 Teqe(OHHOM JUHUN, TaK U IS
JIE000iT IPYTON CTPATErHH MOAKIIOUCHUSI.

N3: Mo BO3MOX>XHOCTHU UCNOJIb3yUTe
CTaHAAPTHYIO HOMEHKaTypy

Nmena mipotiiie mOHATH, €CJIM OHU OCHOBAHBI HA CYIECTBYIONINX KOHBEHITUSAX UJIN CTaH-
HnapTHBIX obosHaueHusax. Hanpumep, npu ucnosnbsoBarun narrepia [ EKOPATOP
MO>KHO BKJIIOUUTD B MIMEHA JIEKOPUPYIOIIUX KIaccoB ¢jioBo Decorator. Hampumep, nums
AutoHangupModemDecorator MOKeT OBITh TPUCBOEHO KJIACCY, KOTOPBIiT IOTIOTHSIET KITAacC
Modem BO3MOKHOCTBIO aBTOMATUYECKOTO Pa3pbiBa CBSI3U B KOHIIE CeaHca.

[TarTepHbl COCTABIISAIOT JIMIIB OJIHY PA3HOBUIHOCTH CTaHAApTOB. Hanpumep, B sa3bike
Java dyukuu, npeobpasyomnime 0ObeKTbl B CTPOKOBbIE MPEACTaBIECHNS, YaCTO Ha-
3biBatoTCs toString. Jlydie cieoBaTh MOAOOHBIM CTAHAAPTHBIM KOHBEHIIUAM, YeM
n300peTaTh X 3aHOBO.

prnnbl qacTo pa3pa6aTbIBa10T CO6CTB€HHLI€ CTaH/lapTHbIE CUCTEMbI UMEH /IJIS KOH-
KpeTHoro npoekra. Dpuk Jsanc (Eric Evans) HasbiBaer ux 6ceobusum S3vikom mpo-
extal. ITUpoKo UCIOJBb3YHTE TEPMUHBI HTOTO SI3BIKA B CBOEM Kojie. UeM OoJbliie Bbl
HCIIOJIb3yeTe UMeHA, TIePeoTipeieIeHHble CIIeITUaJbHbIM CMBICJIOM, OTHOCSIIITUMCSI
K BalleMy KOHKPETHOMY IIPOEKTY, TEM IIPOLlle YUTATENIO IIOHATD, O YeM UJIET Peub
B BallieM Ko/ie.

N4: HepaBycMbIC/ieHHbIe UMEHa

Boibupaiite MeHa, KOTOPble MAKCHMAJIbHO HE[BYCMBICJIEHHO II€PEAAI0T Ha3HAUeHe
bynkm nin mepemennoil. Paccmorpum npumep us FitNesse:
private String doRename() throws Exception

{

if(refactorReferences)
renameReferences();
renamePage() ;

' [DDD].
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pathToRename . removeNameF romend() ;

pathToRename . addNameToEnd(newName) ;

return PathParser.render(pathToRename);
}

VMst QyHKIMT TOTYYIIOCH CIMIITKOM OOIIMM 1 PACIIBIBYATHIM; OHO HUYETO He TOBO-
puT 0 TOM, uTo Jiesaet ¢pyHkIwmst. Curyanuio yeyrybsier Tot hakt, 4to B (hyHKIUH ¢
nMeHeM doRename HaxoauTcs GyHKINA renamePage! YTo MOKHO CKa3aTh O Pa3iImInsaxX
MeKy 9TUMU (YHKITUSIMU 110 nX uMeHam? Hudero.

Oyukumio 6b110 OBl IpaBUIbHEE HasBaTh renamePageAndOptionallyAlTReferences. Ha
HepBbIﬁ B3TJIA1 UM KaKeTCA CJIMIIKOM AJIMHHBIM, HO beHK]_H/IH BbI3bIBACTCA TOJIBKO
13 OIHON TOYKM MOJYJIsI, IOITOMY €€ JIOKYMEHTUPYIOIast IIeHHOCTh [ePeBeIBaeT
JUTAHY.

N5: Ucnonb3ynTe AJZINHHbIE UMEHa
AN ANUHHbIX 06n1acTeit BUAMMOCTH

JlimHa ¥MeHU JOJI)KHA COOTBETCTBOBATH JiMHe ero objactu Bugumoctu. Ilepe-
MEHHBIM € KPOLIEYHON 00J1aCThI0 BUAMMOCTU MOKHO IIPUCBAMBATD O4EHD KOPOTKUE
UMeHa, HO Y [ePEMEHHBIX ¢ 00JIbIIeil 001acThi0 BUAMMOCTHA UMEHA JOJIKHbI ObITh
JUIMHHBIMU.

Ecsmi o61acTh BUAMMOCTH ITEPEMEHHOIN COCTABJISIET BCETO TIATh CTPOK, TO MEPEMEHHOI
MO’KHO ITPUCBOUTH UM 1 itnt j. Bo3bMeM ciieptyioniuii (hparMenT U3 CTapoil CTanjapT-
HOM urpst «Bowlings:

private void rollMany(int n, int pins)

{ for (int 1=0; i<n; i++)

g.roll(pins);
}
CwMbIca epeMennoii i abcomorao oueBugen. Kakoe-uubyap pasmpakaioliee mms
Buzia ro11Count TOITbKO 3aTeMHMIO GBI CMBICJ TOTO TPUBUANLHOTO Koza. C apyroi
CTOPOHBI, CMBICJI KOPOTKUX UMEH ITePEMEHHBIX U (DYHKIIUI paccenBaeTcs Ha AJTUHHBIX
auctaHimax. Takum oOpasoM, yeM auHHee 00J1acTh BUANMOCTH UMEHHU, TeM GoJiee
JLIMHHBIM M TOYHBIM JI0JIKHO OBITH €€ MMSL.

N6: U36eraiiTe kKogMpPOBaHUS

Mudbopmaius o tume win 06JacTi BUANMOCTH He JJOJKHA KOIUPOBAThCS B IMEHAX.
[pedukcent Buaa m_ wiu T 6ecCMBICIEHHBI B COBPEMEHHBIX cpefax. Kpome Toro, mH-
opmartug o poekTe u/ M ojcucTeMe (Harpumep, npedukce vis_ s MoCHCTEeMBI
BU3YATN3AINHN ) TAKJKE OTBJIEKAET YUTATEIS U SABJIAETCS H30bITOuHO. COBpeMeHHbIe
cpesibl pa3paboTKU MO3BOJISIOT TOJIYYUTh BCIO HEOOXOUMYIO nHpopMaiuio 6e3
ypopoBanust uMeH. [logepkuBaiiTe UNCTOTY B CBOUX MMEHAX, HE 3aTrpsI3HAITE UX
BEHT€PCKOH 3aIHChIO.
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N7: AMeHa AO0/MKHbI ONMUCbLIBATb
nob6ouHblie 3pexTbl

VMeHa m0JIKHBI OTIMCBIBATE BCe, UTO JlefiaeT QyHKINS, TlepeMeHHas niau kiaace. He
ckpbiBaiiTe mobounsie s¢herTsl 3a uMeHaMu. He ucmmosb3yiite mpocThie TIaroJIbl st
onucanus (GyHKIUU, KOTOPAS JIeJIaeT YTO-TO TIOMUMO ATOU MTPOCTON omeparuu. s
npuMepa Bo3bMeM ciieytoiuii Koga u3 TestNG:

pubTic ObjectOutputStream getOos() throws IOException {
if (m_oos == null) {
m_00s = new ObjectOutputStream(m socket.getOutputStream());
}

return m_00s;
DyHKIMSA He OrPAHMYUBACTCS POCTHIM MOJYYEHUEM M_00S; OHA CO3/IAeT OOBEKT M_00S,
ecJIi OH He OBLT co3/iaH patee. TakuM 00pasoM, aTy (HYHKIHIO OBLTO ObI TpaBUIbHEE
Hassathb createOrReturnQos.

TecTbl

T1: HexBaTKa TecroB

CKOJIbKO TECTOB JIOJIKEH BKJIIOUATh TECTOBBIN nakeT? K coxkasenuio, MHOTHE TTPO-
IPaMMHUCTBI PYKOBOJACTBYIOTCS NpUHIUTIOM «Iloxkainyii, atoro xBatuts». TecToBbIi
MaKeT JIOJKEH TECTUPOBATH BCE, UTO MOJKET cJoMaThes. Eciin B cuctemMe octainch
YCJIOBHSI, HE TIPOBEPEHHBIE TECTAMU, UJTH BBIYUCJIEHUS, TIPABUIHHOCTD KOTOPHIX HE
MOJITBEPIK/IEHA, BHAYUT, KOJIUIECTBO TECTOB HEJOCTATOUHO.

T2: Ucnonb3yuTe cpeacTBa aHaIM3a
NOKPbLITUA KoAa

CpejicTBa aHaIM3a MOKPBITUA COOOLIAIOT O Tpobesiax B Ballleil cTpaTerny TeCTUPOBa-
Hust. OHU yIIPOIIAIOT TTOUCK MOJLYJIel, KJIACCOB U (DYHKIIUIT ¢ HEOCTATOYHO TTOJTHBIM
tectupoBanreM. Bo Muorux IDE ucmosb3yoTcest BU3yasbHble 0003HAUECHUST: CTPOKH,
MTOKPBITHIE TECTAMMU, BBIJIEJISIOTCS 3€JIEHBIM IIBETOM, 3 HEIIOKPBIThIE — KPACHBIM. JTO
HO3BOJISIET JIETKO U OBICTPO OOHAPYKUTH KOMaH/Ibl 1 wim catch, TeJ0 KOTOPBIX He
IPOBEPAETCS TeCTaMMU.

T3: He nponyckauTe TpuBMaJibHble TECTbI

TpI/IBI/IaJIbeIe TECThI IMNIIYTCS JIETKO, a NX I/IH(I)OpMaTI/IBHaH IEHHOCTb IIPEBLIIIAET
3aTpaTbl BpEMEHU Ha UX CO3/aHUeE.
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T4: OTKJIIOUEHHbIN TEeCT KaK BONpocC

I/IHOF].Ia MbI HE YBEPEHbBI B HOZIpO6HOCT$IX IIOBEICHNW A CUCTEMBI, ITOTOMY YTO HESACHBI
camu TpeboBaHus K Tporpamme. Bompoc o TpeboBaHMAX MOKHO BBIPA3UTh B BUIE
TecTa — 3aKOMMEHTHPOBAHHOTO WJIN TIOMEYEHHOTO aHHOTaluel @Ignore. Boibop 3a-
BUCHUT OT TOTO, KOMITHJIUPYETCST UJIN HET KO/, K KOTOPOMY OTHOCHUTCS HeoTIpe/esieH-
HOCTb.

T5: TectTupyiTe rpaHuyHbIe YC/I0BUSA

Oco0€eHHO TIIATETHHO TECTUPYIITE TPAHUYHBIE YCIOBUsI. [IpOTpaMMHCTBI YacTO
MIPABUJIBHO PEAU3YIOT OCHOBHYIO YacTh aJTOPUTMa, 3a0bIBasi O TPAHUYHBIX CUTYa-
USX.

T6: TWaTenbHO TECTUPYUTE KOA
pPSAoOM c owumnbkamm

Owmubku yacto cobupalorcs rpyimnaMu. Ecim Bl 06HapyKuim olnOKy B (DyHKIUHY,
0COOEHHO THIATENLHO IIPOTECTUPYITE 5Ty QYHKIMIO. MOKET 0Ka3aThCs, 9TO OINOKa
ObliIa He OJ[HA.

T7: 3akOHOMepHOCTU c60eB YacTo HecyT
noJsie3Hyro nHpopmaumro

MHoraa aHa M3 3aKOHOMEPHOCTEN B ¢OOSIX TECTOBBIX CIIEHAPUEB TOMOTAET BISIBUThH
MPUYUHBI BO3HUKIIAX MPOGJIEM. ITO ellle OIUH apryMeHT B TI0Jb3y MaKCUMAaTbHON
MOJIHOTBI TECTOBBIX CIleHapueB. BececTopoHHUE HAOOPHI TECTOBBIX CIIEHAPUEB, YIIO-
PSIIOUEHHBIE TIOTHIHBIM 00Pa30M, BBISIBISIIOT 3aKOHOMEPHOCTH.

[Tpocroii pumep: BbI 3aMETHIIM, UTO BCE TECTHI C BXOIHBIMU JIAHHBIMU, JJINHA KOTOPBIX
MIPEBBIIIAET TISITH CUMBOJIOB, 3aBePIIAOTCS Heynaueit? Vimu aro jiroboil Tect, KOTOPbIi
nepeziaeT BO BTOPOM apryMenTe QyHKIMKY OTpUllaTesIbHOe YNCII0, He TpoxoauT? Mno-
r7ia MpoCcTas 3aKOHOMEPHOCTD YePeI0BaHN KPACHOTO U 3€JIEHOTO B TECTOBOM OTYETE
3acTaBJIgeT HaC BOCKINKHYTH «Araly Ha TIyTH K TpaBUIbHOMY periennio. MnTepecHbIit
MpUMeEp TaKoro pojia npuse/eH Ha c. 303.

T8: 3aKOHOMEPHOCTU NOKPbITUA KOAA HAaCTO HECyT
noJsie3Hyro nHpopmaumro

Ananmm3a TOTO, KaKoM KO/I BBITIOJIHAETCA WJIM HE BBITIOJIHAETCA B XO/€ TECTUPDOBaAHUWAA,
nHOr/ia IMo/ICKa3bIBA€T ITPUYMNHBI BO3SMOKHbBIX c60€B B XoJe TECTUPOBAHUA.
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T9: TecTbl AOMKHBbI paboTaTb 6bICTPO

MeTeHHBIN TECT He BBIOMHAETCS 32 pasyMHOE BpeMs. Ecsin BpeMs mogKnmMaert, 13
TECTOBOTO MaKeTa IepPBLIMU OyAyT yAaJIeHbl MeAaeHHbIe TecThl. Caenaiite Bce HE0O-
XOAMMOE JIJIsI TOrO, YTOOBI BalllK TeCThI paboTasu ObICTPO.

3aK/1roueHume

[IpuBeneHHbII CIIMCOK 9BPUCTUYECKUX IIPABUJI U «3aI11aX0B» He IIpeTeH/iyeT Ha 110J1-
HOTY. 51 BOOOTIIE He YBEPEH B TOM, MOJKHO JIM COCTABUTD MOJTHBIN CITHCOK TAKOTO POJIA.
Ho BeposiTHO, cTOIPOIIEHTHAS [TOJTHOTA 3/1€Ch U He HY’KHA, TIOCKOJIbKY CIIMCOK BCETO
JIAUIb IaeT KOCBEHHOe IIpe/icTaBjenue O cucTeMe Lennocrell.

VMeHHO 3Ta crcTeMa IIeHHOCTel SIBJISIeTCsT HallleH 11e/Tblo — 1 OCHOBHOI TeMOH KHU-
ru. HeBO3MOKHO HanmcaTb YMCTBIM KO/, IeHCTBY4 110 ciucKy rnpaBuil. Hesb3s crath
MacTepoM, U3yunB Habop 9BpucTHK. [Ipodeccronannam u MacTepcTBO hOPMUPYIOTCST
Ha OCHOBE TIEHHOCTEH, KOTOPBIMH BBl PYKOBOJICTBYETECH B OOYUCHUL.

JintepaTtypa
[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.
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bpemm JI. Illyxepm

JlarHOoe MPUIIOKEHNE IOTIOTHSIET U YTITyOJIsieT MaTepUas TiaBbl « MHOTOTIOTOUHOCTE,
¢. 207. Ono HarmcaHo B Bujie HabOPa HE3ABUCUMBIX PA3/IeI0B, KOTOPbIE MOKHO YUTATh
B IIPOU3BOIHLHOM TIOpsiike. UTOObBI Takoe uTeHre OBLIT0 BOSMOKHO, MATEPHAT PA3/IENOB
YACTUYHO TIEPEKPHIBAETCSI.

NMpumep NpuUNoXKeHus «KJIMeHT/cepsep>»

[IpencraBbre IPoOCcTOE MPUIOKEHNE «KIUeHT/cepBep». CepBep paboTaet B pesknumMe
OKMJIAHWS, TIPOCJAYIINBAS COKET HA TIPEIMET KINEHTCKUX TOoKIoueHnit. Knnent
HOJIKJIIOYAETCS U OTIIPABJISIeT 3a1IPOCHL.

CepBep

Hwsxe mpuBeniena ympoiieHHast BepCust cepBepHOTO MpusoskeHust. [1oTHbIi MCXOMHBIHI
KOJI TIpUMepa MPUBOANTCS, HaunHasi co ¢. 385.
ServerSocket serverSocket = new ServerSocket(8009):
while (keepProcessing) {
try {
Socket socket = serverSocket.accept();
process(socket):
} catch (Exception e) {
handle(e);
}

}

[Tpunoskenne oKUAAET MOAKIIOYEHNs, 00pabaThiBaeT BXOIee COOOIEHIE, a 3aTeM
CHOBA OKUIAET CJEAYIOIIErO KJIMEHTCKOTO 3a1poca. Ko Kimenrta A/1s oK II0YeHus
K cepBepy BbITJISUT TaK:

private void connectSendReceive(int i) {
try {
Socket socket = new Socket("Tocalhost", PORT):
MessageUtils.sendMessage(socket, Integer.toString(i));
MessageUtils.getMessage(socket);
socket.close();
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358 MpunoxxeHne A. MHOronoToYHoCTb 11

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

}

Kaxk paboraet mapa «kJjueHT/cepBeps» ? Kak (hopMasibHO OICaTh €€ TIPOU3BOIUTEb-
HocTh? Ciiemytomuil TeCT MPOBEPSIET, YTO TPOU3BOANUTETBHOCTD SIBJISETCST <ITPUEM-
JIEMOTi»:
@Test(timeout = 10000)
public void shouldRunInUnder10Seconds() throws Exception {

Thread[] threads = createThreads();

startAllThreadsw(threads);

waitForAT1ThreadsToFinish(threads);

}

YT06bI 110 BO3MOMKHOCTHU YIIPOCTUTD IIPUMED, 51 UCK/IIOUNI U3 HETO IOATOTOBUTEIbHBII
ko (cm. «ClientTest javas, ¢. 387). Tect npeamoaraet, 4To 06paboTKa T0JKHA OBITH
3aBepirena 3a 10 000 MmustncekyHI.

[Tepes namu kjraccuyeckuil mpuMep OlEHKU TTPOU3BOIUTENbHOCTY crucTeMbl. Cucre-
Ma JIOJIKHA 3aBEPITUTh 00PabOTKY CepUr KIMEHTCKUX 3anpocoB 3a 10 cexyna. Eciu
cepBep cMosKeT 00paboTaTh BCe KJIMEHTCKHE 3alIPOCHI 3a II0JI0KEHHOE BPEMSI, TO TECT
TIPON/IET.

A 9TO [IesIaTh, eCJIM TECT 3aBePIINTCs Heyaaueii? B oMHOmOTOYHOM MOIen TpaKTiye-
CKH HEBO3MOKHO KaK-TO YCKOPUTb 00pabOTKY 3alIPOCOB (€C/IM He CUMTATh Peaar3al[ii
[UKJIa orpoca coObITrii). CMOKET I MHOTOIIOTOYHAS MOJIE/Ib PELIUTh Ipodiemy?
MoskeT, HO HaM HeOOXOAUMO 3HaTh, B KAaKOH 06JIACTH PaCcXOyeTcsl OCHOBHOE BPEMsI
BbIITOJIHEeHUs. BO3MOKHBI ABa BapraHTa:

O BBOa/BbIBOI — UCIIOJIb30BAHUE COKETA, IOAKI0YEeHUE K Oa3e JaHHbIX, OKUIaHNe
TOATPY3KHU U3 BUPTYATHHON TAMSATH U T. [I.

O TIporieccop — YHCTOBbIE BHIYUCTCHNST, 00pabOTKA PErYJISIPHBIX BRIPAsKEHUH, yOOpKa
Mycopa u T. JI.

B cucremax BpeMs 0ObIYHO pacxopyercs B 00enx 00J1acTsax, HO sl KOHKPETHON
onepanuu ojgHa U3 obJaacTell ABasgeTcsa JoMUHUPYoniel. Ecam Kog B 0CHOBHOM
OPHEHTHPOBAH Ha 00pabOTKY IPOLECCOPOM, TO IIOBBIIIEHNE BEIYICIUTEILHON MOIII-
HOCTHN CHOCO6HO yJIydHinTb IIPON3BOJUTETIBHOCTD 1 O6eCHeLH/ITb IIPOXOKAECHNE TeCTa.
OHaKO KOJIMYECTBO IIPOLIECCOPHBIX TAKTOB BCE 7K€ OIPAHMYEHO, TAK YTO Pealu3alus
MHOI‘OHOTO‘{HOI;,I MOEJIN B ITPOIECCOPHO-OPUEHTUPOBAHHDBIX 3a/la4aX HE yCKOpI/IT nux
BBIIIOJIHEHUSL.

C npyroii CTOPOHbI, €C/IM 3HAYUTEJNbHOE BPEeMS B BBIITOJIHAEMOM IIPOIECCe PACXOY-
eTCsT Ha Ollepallii BBOJIA,/BBIBOJA, TO MHOTOIIOTOYHASI MOJIE/Ib CIIOCOOHA MOBBICUTH
s dexTuBHOCTH paboThI. [ToKa 0/[HA YaCTh CHCTEMBI OXKUIACT BBOJIA,/BBHIBO/IA, IPYTast
YaCTh UCIHOJIBb3YET BPEMST OKU/IAHUSI JIJIsI BBITIOJIHEHSI IPYTUX A€HCTBII, 0OeciiednBast
6osiee a(hPeKTHBHOE UCTTOIB30BaHIE TTPOIIECCOPHOTO BPEMEHHL.
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Peannsauusa MHOronoTo4yHOCTH

[lomyctM, TecT MPOU3BONTEIBHOCTH He TTpotnest. Kak moBBICUTD MTPOU3BOINTEb-
HOCTb U 00ecIiednTh MPOXOsKIAeHe Tecta? Ecim cepBepHbIil METO/[ Process opueH-
TUPOBaH Ha BBOJ/BBIBOJ, OJTHA N3 BO3MOKHBIX PeaTnu3aIliii MHOTOTIOTOYHON MO/IENI
BBITJISAJUT 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();

Thread clientConnection = new Thread(clientHandler);
clientConnection.start():

1
JlomyctuMm, B pe3ysibTaTe BHECEHHBIX M3MEHEHU TECT TTPOXOANT!; 3a/1avya pernieHa,
BEPHO?

AHanus cepBepHOro Koaa

Ha 06HOBJICHHOM cepBepe TECT YCIEITHO 3aBEPIIAETCS BCErO 3a OHY ¢ HeGObIITIM
cekyHy. K cosxkanenuio, mpuBeieHHOe pelieHre HauBHO, U OHO CO3/IaeT Psi/i HOBBIX
podJIeM.

CKoJIbKO ITOTOKOB MOKeT co3/1aTh Haill cepsep? Koz He ycranasimuBaeT orpaHiyeHuii,
[109TOMY CEPBEP BIIOJIHE MOKET CTOJIKHYTLCS C OFPaHUYEHMSAMU, YCTaHOBICHHBIMU
BUPTYyasIbHOI ManuHoi Java (JVM). [l MHOTMX IIPOCTBIX CUCTEM TOI'O I0CTaTOYHO.
A eciiu cuctemMa 06CIyKUBAET OTPOMHOE KOJITIECTBO T10JIb30BaTeed B OOIIEA0CTYII-
HO¥ cetn? IIpn 0IHOBPEMEHHOM TOJKJIIOUEHNN CANIIKOM MHOTHX TT0JIb30BaTesei
cHCTeMa «3arJ0XHeT».

Ho pasaiite HeHAZOIr0 OTIOKUM IIPOOIEMBL ¢ HoBeAeHreM. dUCTOTa U CTPYKTypa
[IPeJICTaBICHHOIO KoJla TOXKe OCTABJIAIOT JKeJlaTh Jiydliero. Kakue oTBeTCTBEHHOCTU
BO3JIO’KEHBI HA CEPBEPHBII KO/L?

O VYnpasienue MOAKIOYEHUEM K COKETAM.

O O6paboTka KIMEHTCKUX 3alIPOCOB.

Bbl MOsKeTe yOeauThest B 9TOM CaMi, TECTUPYS KOJI 10 U [OCJIe BHeceHus u3MeHeHnil. OaHomno-
TOYHBIN KOJI IPUBEJIEH Ha ¢. 385, a MHOTOIIOTOUYHBIN — Ha ¢. 389.
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QO TMoauTnka MHOTOIIOTOYHOCTH.
O TonuTuka 3asepiieHuns paboThl cepBepa.

K cosxasenuio, Bce 9T OTBETCTBEHHOCTH PEANN3YIOTCS KOZOM (DyHKIIUU Process.
Kpome Tor0, KOJl pacipoCcTpaHsIeTcst Ha HECKOJIbKO Pa3HbIX YPOBHEN abCTPaKIIHHL.
CremoBaTeTbHO, KaKOH ObI KOMITAKTHON HI ObLIa (hYHKITHST Process, ee Bce PaBHO He-
06X0/IMMO pa3bUTh HA HECKOJIBKO MEHBINX (DYHKIUIA.

Y cepBepHOTO KOJIAa HECKOJIBKO MIPUYNH JIJI U3BMEHEHUS; CIe/IOBATE/IbHO, OH HAPYIIIACT
MIPUHIIATL €[THOI OTBETCTBEHHOCTH. UTOOBI KOJI MHOTOITIOTOYHOMN CHCTEMBI OCTABAJICS
YUCTBIM, YIIPABJIECHKE TIOTOKAMHU JOJLKHO OBITH COCPEOTOYEHO B HECKOJIBKIX XOPOIIO
KOHTPOJIMPYEMbBIX MecTax. Bosiee Toro, Kozl yIpaBieHns MOTOKaMU He JIOJIZKEH JIe1aTh
Hudero Apyroro. [Touemy? Jla XoTs1 GbI TOTOMY, YTO OTCIIEKUBATH MTPOGIEMBI MHOTOITO-
TOYHOCTH JIOCTATOYHO CJIOJKHO U 63 apaJIeIbHOTO OTCIEKUBAHUST IPYTUX TPOOJIEM,
He UMEIOTIUX HUYero 06Iero ¢ MHOTOTTOTOYHOCTBIO.

Eciit co3naTh OTIeIbHbBII KJIACC JIST KaK/I0U U3 OTBETCTBEHHOCTEH, epeYrCIeHHbIX
BbIllle (BKJIOYast YIPABJIECHUE TIOTOKAMHU ), TO MOCJIEICTBUS JIOOBIX TOCTEMLYIOTIX
U3MEHEHWIT CTPATETHH YITPABIEHUS TIOTOKAMI 3aTPOHYT MEHBIHIT 06heM Ko/la U He
Oy/IyT 3arpsI3HITh pean3aIuio Ipyrux obsanHocreil. Kpome toro, Takoe pasbueHue
YIPOCTUT TECTUPOBAHUE APYTUX MOYJIEH, TaK KaK BaM He MPUIETCS OTBJIEKAaThCs Ha
MHOTOMOTOUHbIE acnekTbl. OGHOBIECHHAS BEPCUsT KOJIa:

public void run() {

while (keepProcessing) {
try {
ClientConnection clientConnection = connectionManager.awaitClient();
ClientRequestProcessor requestProcessor
= new ClientRequestProcessor(clientConnection);
clientScheduler.schedule(requestProcessor);
} catch (Exception e) {
e.printStackTrace();
1

}

connectionManager.shutdown():

Bce acmekTsl, oTHOCATIMECS K MHOTOTIOTOYHOCTH, TeTeph cOOPAHbl B 00bEKTE
clientScheduler. Eciu B IpuIoKeHUN BO3SHUKHYT MHOTOIIOTOYHbIE IIPOOJIEMBI, HC-
KaTb IIPUJICTCSA TOJBKO B OTHOM MECTE:

public interface ClientScheduler {
void schedule(ClientRequestProcessor requestProcessor);
1

TEKyH.IaH TIOJINTUKA PEaIU3YETCs JIETKO:

public class ThreadPerRequestScheduler implements ClientScheduler {
public void schedule(final ClientRequestProcessor requestProcessor) {
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Runnable runnable = new Runnable() {
public void run() {
requestProcessor.process();
1

}s

Thread thread = new Thread(runnable);
thread.start();

}

W3ossa1ist BCEro MHOTOTIOTOYHOTO KOJIa CYTIECTBEHHO YIPOTIAeT BHECEHNE JIOOBIX
U3MEHEHUIT B OJIMTUKY yIIPaBJIEHUsT MOTOKaMi. Harmpumep, 4To0bl epeiiTu Ha WH-
dpacrpykrypy Java 5 Executor, 10cTaroqHo HANKUCATh HOBBIM KJIACC U HOJKJIIOUUTD
€ero K cyniectBymoiiemy koay (smctunr A.1).

Jinctmur A.1. ExecutorClientScheduler.java

import java.util.concurrent.Executor;
import java.util.concurrent.Executors;

public class ExecutorClientScheduler implements ClientScheduler {
Executor executor;

pubTic ExecutorClientScheduler(int availableThreads) {
executor = Executors.newFixedThreadPool(availableThreads);
}

pubTic void schedule(final ClientRequestProcessor requestProcessor) {
Runnable runnable = new Runnable() {
public void run() {
requestProcessor.process();

}
}s
executor.execute(runnable);
}
}
3akJ/iroueHume

[IpuMeHenne MHOTOIIOTOYHO MOJIeJIN B 9TOM KOHKPETHOM IIPUMepe ITOKa3blBaeT, Kak
TTOBBICUTH TTPOM3BOUTENBHOCTh CUCTEMBI, @ TAKXKe IEMOHCTPUPYET METO/[0JOTHIO
[IPOBEPKU U3MEHUBIIEHCA TPOU3BOAUTEIbHOCTU II0CPEJACTBOM TeCTOBON MHGpa-
crpykrypbl. CocpeoToueHre BCero MHOrOIOTOYHOTO KOJIa B HEOOIBIIOM KOJHUECTBE
KJIACCOB — MTPUMEP TTPAKTUYECKOTO TPUMEHEHUT TPUHITNTIA €ZITHON OTBETCTBEHHOCTH.
B ciryuae MHOTONOTOYHOTO POrPaMMUPOBAHKS 9TO OCOOEHHO BaKHO U3-3a €0 He-
TPUBHUATHHOCTH.
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Bo3MO)HblIe NyTU BbINOJIHEHUSA

PacemotpuMm kop incrementValue oIHOCTPOYHOTO MeTO/IA Java, He cofiepsKalero 1mm-
KJIOB UJIU BETBJICHUA:
pubTic class IdGenerator {

int TastIdUsed;

public int incrementValue() {
return ++lastIdUsed;

}
}

3aly/ieM 0 BO3MOKHOCTH [EJIOYUCIEHHOTO IEPETIOMHEH S, By/IeM CUUTATD, YTO TOJIb-
KO OJIMH IIPOrPAMMHBII1 IIOTOK MMeET Z0CTYII K €/IMHCTBEHHOMY 9K3eMILIApy IdGenera-
tor. B aTom caydae cyiecTByeT e/JMHCTBEHHBIN MTyTh BLITIOJHEHUS C e/IMHCTBEHHBIM
TapaHTUPOBAHHBIM PE3yIBTATOM:

O Bosspaniaemoe 3HaueHne paBHO 3HaueHuto lastIdUsed, n o6a 3HauUeHUsT HA OIHY
eauHuIly 6osiblire 3Havenus 1astIdUsed HEOCPEACTBEHHO IIE€PE BBI30BOM METO/A.

Yro mpom30iieT, ecar MBI UCIOJb3yeM /IBa TTPOrPAMMHBIX TTOTOKA, a METOJ[ OCTa-
HeTcs HensMeHHbIM? Kakue BO3MOXKHBI Pe3yJ/IbTaThl, €CJIM KasK/bli IIOTOK BbI30BET
incrementValue mo ogHomy pa3y? CKOJBKO CYIIECTBYET BO3MOXKHBIX TTYTEil BbI-
noHeHus? Haunem ¢ pesymasratoB (snomyctum, lastldUsed naumnaercs co 3Haue-
Hus 93):

O Tlorox 1 nosyyaer suadenue 94, 10TOK 2 1osyyaer 3Hadenue 95, snauenue last-
IdUsed pasno 95.

O Tlorok 1 mosyuaer 3uadenue 95, MOTOK 2 moJydaer 3HayeHue 94, 3HaYeHHE
lastIdUsed paBsHo 95.

O Tlorok 1 mosaydaer sHauerue 94, motok 2 mosyyaeT sHaueHue 94, sHauenue last-
IdUsed paBuo 94.

[Tocnennuil pe3yabTaT BBITIASAUT YAUBUTEIbHO, HO OH BO3MOKEH. Y106bl IOHATD,
Kak 00pPasyioTcst 9TU pa3HbIe PE3YIBTATHI, HEOOXOANMO Pa3obpaThCst B KOJTMIECTBE
BO3MOJKHBIX ITyTell BBITIOJHEHUS M B TOM, KAK OHU UCIIOJIHIIOTCS BUPTYaIbHOIM Ma-
IMUHON Java.

KonnuecrtBo nyreu

Yr06bI BBIYUCIUTH KOJUUECTBO BOSMOKHBIX My TEH BBIMOJHEHVSI, HAUHEM CO CTEHEPH-
posanHoro OaiiT-kona. OxHa cTpoka koga Java (return ++lastIdUsed;) mpeobpasyercs
B BOCEMb HHCTPYKIIUHI GaliT-Ko/1a. BBITIOHEHNE 3THX BOCHMU HHCTPYKIIUH JABYMSI T10-
TOKAMU MOKET TTEPEMEKATHCST TOTOOHO TOMY, KaK TIEPEMEKAIOTCS KapThl B TACYEMOM
kosiozie!. XOTst B KXK/IOI PyKe BbI JIEPIKUTE BCETO BOCEMb KAPT, KOJIMYECTBO BCEBO3-
MOJKHBIX TIEPETACOBAHHBIX KOMOMHAIMI YPE3BBIYAHO BEJIMKO.

1 310 HECKOJIBKO yIIpoleHHoe o0bsicHerue. Bripouem, uist 1iesieil Harero o6y KIeHNsT Mbl BOC-
I0JIb3YEMCSI 3TOH YITPOIIEHHON MOJIEJIBIO.
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B mpoctom carywae mocsenoBatebHoCTH 13 N KOMaH, Ge3 IMKJIOB U YCIOBHBIX Mepe-
X0710B, 1 T TIOTOKOB, 001IIee KOITMUYECTBO BO3MOKHBIX TTyTEH BBITIOJHEHUST OY/IET PABHO

(NT)!
NIT

BbIMUCNEHUWUE BO3MO)XXHbIX BAPUAHTOB YNOPAAOYEHUA
3 coobLUeHMs 3NeKTPOHHOM NOYThI, OTNpaBneHHoro Aaatowkoi bobom bpetTy:

Mpw N waros 1 T NOTOKOB 0bLLEE KONMYECTBO B UTOTOBON NMOC/IEA0BATENbHOCTM LWAroB
paBHo T * N. lNepea kaxxabiM LIAroM NpOUCXOAMUT MEpPEeKsTIoYeHNe KOHTEKCTa, B XOAe
KOTOPOro NMpou3BOAMTCS BbIGOp Mexay T noTokamu. Kaxkabli NyTb MOXeET 6bITb Npes-
CTaB/eH B BUAE NOCNeA0BaTeNbHOCTY Lndp, 0603HaYatoWeln NepekitoUeHne KOHTEK-
cToB. Tak, Ansa waroB A 1 B c notokamu 1 1 2 BO3MOXHbI LWIECTb nyTei: 1122, 1212,
1221, 2112, 2121 v 2211. Ecnm Mcnonb30BaTh B 3anMcu 0603Ha4YeHUs LWaros, Mbl
nonyyaem A1B1A2B2, A1A2B1B2, A1A2B2B1, A2A1B1B2, A2A1B2B1 n A2B2A1B1. Ans
Tpex NOTOKOB NOC/eA0BaTeNlbHOCTb BAapMaHTOB UMeeT Bua 112233, 112323, 113223,
113232, 112233, 121233, 121323, 121332, 123132, 123123, . . ..

OAHO M3 CBOWMCTB 3TWX CTPOK 3aK/TIOUAETCsl B TOM, YTO KaX/bli NMOTOK AO/HKEH NMPUCYT-
cTBoBaTb B cTpoke B N 3sk3emnnsgpax. TakuM obpa3om, cTpoka 111111 HEBO3MOXHa,
NOTOMY YTO OHa COAEPXUT LECTb IK3eMNNsSpoB 1 1 Hynb 3K3eMnasapoB 2 1 3.

WTak, Ham Hy>HO creHepupoBaTb nepectaHoBku U3 N undp 1, N umdp 2... u N undp T.
MickoMoe umcnio paBHO uncny nepectaHoBok M3 N * T obbekToB, To ecTb (N * T)!, HO
C yaaneHueM Bcex aybnukaTtos. Takum o6pa3oM, 3agava 3aK/1ovaeTcs B TOM, YTOObI
noacuuTaTh Ayb6nnkaTbl U Bbl4eCcTb UX konnyectso u3 (N * T ).

Ckonbko Oy61MKaTOB COAEPXMT Ccepust Ans ABYX LaroB M ABYX NOTOKOB? Kaxpaas
CTpoKa U3 YyeTblpex umdp cocTouT u3 AByx 1 u AByx 2. Lndpbl Kaxxaoi napbl MOX-
HO MOMEHSITb MecTaMn 6e3 M3MeHeHMs1 CMbICia CTPOKU. Mbl MOXeM nepecTaBuTb ABe
undpsbl 1 n/vnu ase umdpsl 2. Takum 06pa3omM, kaxaas CTPoKa CyLLecTByeT B YeTbIpex
M30MOPdHBIX BEPCUSX; 3TO O3HAYAET, YTO Y KaXAon CTPOKM UMELOTCst Tpu aybnvkaTa.
Tpu BapuaHTa U3 YeTblpex NOBTOPSIIOTCS, TO €CTb TONbKO OAHA NepecTaHoBKa M3 4e-
Thipex HE ABNAETCH aybnukaTtoMm. 4! * 0.25 = 6. MNoxoxe, Hallla CXemMa paccyXaeHui
paboTaer.

Kak BbluMcnnTb kKonnuyectso Aybnunkatos B obwem ciyyae? Ana N =2 n T = 2 MOXHO
nepectaButb 1 /unn 2. Ana N =2 n T = 3 MOXHO nepectaBuTtb 1,2, 3,112,113
mnn 2 n 3. KonmyectBo BapuvaHTOB paBHO Konmn4yecTBy nepectaHoBok N. Jonyctum,
cywlectByeT P pa3Hbix nepectaHoBok N. KonnyecTBo pa3HbiX BapMaHTOB pa3MeLLEeHNS
3TUX NEPEeCTaHOBOK paBHO P**T,

TakuM 06pa3oM, KOJIMYECTBO BO3MOXHbIX M30MOPMHbIX Bepcuii paBHO N!**T, CooT-
BETCTBEHHO, KOJIMYEeCTBO nyTei paBHO (T*N)!/(N!**T). Ana ncxoaHoro cnydasa T = 2,
N = 2 Mbl nonyyaem 6 (24/4).

Ona N =2u T = 3 konmuecTBo nyTei pasHo 720/8 = 90.

Ona N =3 uT = 3 nonydyaercs 9!/6°3 = 1680.

B nipocreiiniem cryvae ¢ ofiHOM CTPOKOH KOfIa Java, 9KBUBAJIEHTHON BOChMHU WHCTPYK-
1usiM 6aliT-Ko/1a, U IBYMSI IPOTPAMMHBIME TIOTOKaMK 00II[ee KOJUIECTBO BO3MOKHBIX
myTeit BoimosiHeHust pasto 12 870. Eciu nepementas lastIdUsed Oyzer OTHOCUTHCS
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K TUILy 10ng, TO KasKzast olepalys YTeHUs /3ancu Ipeodpasyercs B ABe UHCTPY KK
BMECTO OJIHO¥, 8 KOJIMYECTBO MyTell BhIoHeH st focturaet 2,704,156.

Yro HpOI/I3OI>'IH€T, €CJIM BHECTH B METO/L €/ITMHCTBEHHOE O/JHO n3MeHeHue?

public synchronized void incrementValue() {
++lastIdUsed;
1

B aToM citydae KOJTMYECTBO BO3BMOKHBIX ITyTell BBITIOJIHEHUS] COKPATUTCS M0 2 [t
2 morokoB uiu 10 N! B o6111eM carydae.

Konaem rny6xxe

A Kax jKe yIUBUTETbHBIN PE3yJIbTaT, KOT/IA JBa MMOTOKA BBI3BIBAIOT METOJI TT0 OJTHOMY
pasy (1o nobasienust synchronized), mosydast oguHakoBoe uncyio? Kak takoe Bo3-
MoskHO? Haunem c Hauasa.

Amomapnoii onepayueri Ha3bIBaeTCs ONEPALs, BHIIOJHEHIe KOTOPO He MOKeT ObITh
npepBano. Hampumep, B ciemyromiem Koje CTpoKa 5, Te mepementoit lastid mpu-
cBauBaercst 3uauenue (), ABIsIeTCS aTOMAPHON OIepaliieii, MOCKOJbKY B COOTBETCTBUN
€ MOJIeJIbIO TIAMSITHU Java nipucBanBanue 32-pa3psIHOrO 3HAYEHUsI IPEPBIBATHCS He
MOJKET.

01: public class Example {

02: int Tlastld:

03:

04: public void resetId() {

05: value = 0;

06: }

07:

08: public int getNextId() {

09: ++value;

10: }

11:}

Yro mpousoiizer, ecan maMeHnuTh TUM 1astId ¢ int Ha Tong? OcTaHercs m cTpoka 5
aromapHoii? B coorBetcTBum co crierudukarmeit JVM — vetr. Ona MOKeT BBITTOJTHATh-
sl KaKk aToMapHas orepaiysg Ha KOHKPeTHOM IIpolieccope, HO 1o cnenudukaiuu JVM
npucBanBaHue 64-paspsagHON BeJIMUMHBI TPEOYeET ABYX 32-paspsiiHbIX IPUCBAUBAHUS.
ITO 03HAYAET, YTO MEKJLY MIEPBBIM U BTOPBIM 32-Pa3psiIHbIM ITPUCBAMBAHUEM JIPYTOI
MTOTOK MOKET BMEMIATHCS U UI3MEHUTH OJTHO U3 3HAYECHWH.

A omepaTop npeUKCHOTO yBeJTMUeHUs ++ B cTpoke 97 BrimosiHeHne aToTO OMtepaTopa
MOJKeT OBbITh IIPEPBaHO, TI0ITOMY JaHHast olepalys He ABJseTcs aroMapHoil. UTo6bl
MOHSATH, KaK 9TO MIPOMCXOIUT, MbI MOAPOOHO MTPOAHATM3UPYEM OaiiT-Ko 060X Me-
TOJIOB.

[Ipesxae yeM ABUraThCs Aajblie, HEOOXOAUMO YCBOUTD Psifl BaXKHBIX OIIPENEIEHIMIA:
Kadp (frame) — 111 Kak10T0 BBI30BA METOJIA CO3/IAETCST KAJP € a[[PECOM BO3BpATa,
3HAYEHUSIMU BCEX Tepe/laBaeMbIX MTapaMeTPOB U JIOKATbHBIX TIePeMEeHHBIX, OTpe/ie-
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JISIEMBIX B MeTOZle. ITO CTAHIAPTHBIN CIIOCOO PEATM3AINHN CTEKA BBHI3OBOB, NCTIOJIb-
3yEMOTO B COBPEMEHHBIX SI3BIKAX JIJIST BBI30Ba (DYHKIINI/METOIOB — KaK 0OBIYHOTO,
TaK U PEKYPCUBHOTO.

Jloxanvnas nepemennas — obast IepeMeHHast, OrpeiessieMas B 00JIaCTH BUAUMOCTH
MeToza. Bee HecraTuyeckue MeTo/Ibl coiepKaT Kak MUHUMYM OJIHY IlepeMeHHyIo this,
KOTOPast MPeCTABJISIET TEKYIIUNA 00BEKT, TO €CTh OOBEKT, TOJYUUBIINN TOCTEHEE
coobrienHve (B TEKYIIEM MMOTOKe), HHUIIMUPOBABIIIEE BBI30B METO/IA.

Cmex onepandog — MHOrUM HHCTPYKLKAM JVM nepenarorcst napamerpsl. VX sHaueHust
Pas3MeMIA0TCS B CTEKE OTIEPaHIOB, PEATTM30BAaHHOM B BU/IE€ CTAHIAPTHON CTPYKTYPBI
manubix LIFO (Last-In, First-Out, To ecTb «mmocie{HUM TIPUIIIeST, TEPBBIM BBITIET ).

baiit-xon, crenepupoBaHHbIif 17151 reset1d(), BBITJISANT TaK.

CocTosiHne cTeka
MHeMOHMKa OnucaHue onepaHAoB nocne
BbIMNOJIHEHUSA

ALOAD 0 3arpy3ka «HysieBoi» nepeMeHHol B CTek onepaHaoB. Yto | this
Takoe «HyneBas» nepemeHHas? 370 this, TekyLmin 06bekT.
Mpu BbI30BE MeTOAa NosyyaTenb COObLIEHNs, IK3eMMNsap
Example, coxpaHsieTcsi B MaccuBe SIOKasbHbIX NepPEMEHHbIX
KaZlpa, CO34aHHOro ANs Bbi30Ba MeToda. TeKyLlmii 06bekT
BCeraa sIBNSETCs NepBOM COXpPaHSIEMOW NepeMeHHON Ans
KaXXAoro Metofa sKk3emnnspa

ICONST_0 3aHeceHne KOHCTaHTbl 0 B CTeK onepaHaoB this, 0

PUTFIELD lastId | CoxpaHeHue BepxHero 3HaueHus u3 cteka (0) B none o06b- | <nycto>
€KTa, KOTOpbI/ 3a4aeTCs CChINIKOM, XpaHsLWencs Ha OaMH
3M1EMEHT HWXE BepLUMHbI cTeka (this)

ITU TPU UHCTPYKIUU 3aBeIOMO aTOMapHbl. XOTs IIPOrPaMMHBIN [I0TOK, B KOTOPOM
OHWU BBIMOJTHSIOTCS, MOKET OBITh TIPEPBAH MOCJIE BBITIOJHEHUS 0001 HHCTPYKIIUHY,
nanubie nHCTpYKIMK PUTFIELD (konctanTa 0 Ha BepimHe cTeka 1 cchlrka Ha this
B CJIE/LYIOIIEM 3JIEMEHTE, BMECTE CO 3HAUYEHUEM I10JIsT Value) He MOTYT ObITh H3MEHEHbI
APYTUM TOTOKOM. TakuM 06pa3oM, IPU BBITOJHEHUN MTPUCBaUBaHUs B TIOJIE value
GyzeT rapaHTHPOBaHHO coxpaneno 3Hadenwe 0. Omepanus sBisieTcst aToMapHoit. Bee
orepaH/bl OTHOCATCA K MH(MOPMAIIUHU, JTOKATbHOU JIJIs IAHHOTO METOJIA, YTO MCKJIIO-
yaeT HesKesIaTeJbHOe BMellaTesbCTBO CO CTOPOHDL IPYIUX II0TOKOB.

Wrak, ecam ot TpU MHCTPYKILUU BBIIOJHAIOTCA J€CATHIO IIOTOKAMU, CYyLIeCTBYeT
4.38679733629¢+24 BO3MOKHBIX ITyTeil BBIMOJTHEHNS. Tak Kak B JAHHOM CJIyYae BO3-
MO’KEH TOJIbKO O/IUH Pe3YJILTAT, Pa3/Inyus B OPS/IKE BLIITOTHEHUS HeCyIleCTBEHHDL.
Tax y>x BBIIIIO, YTO OMUHAKOBBIN pe3ysIbTaT TapaHTUPOBAH B 9TOU CUTYALUU U JIJIS
Tong. ITouemy? IToTomy 4TO BCe ecsTh MOTOKOB TIPUCBAWBAIOT O/IHY M TY JK€ KOHCTaH-
ty. Jlaske ecJiv ux BbiroJiHeHue Oy/IeT 4epeloBaThCsl, PE3YIbTAT HE U3MEHUTCSI.

Ho ¢ oneparueii ++ B Metozie getNextId BosHuKaioT pobseMsl. Jlomyctum, B Havase
MeTozia tosie 1astld comep:kuT 3HaueHne 42. BaliT-ko/ HOBOTO MeTO/1a BBITJISIIUT TaK.
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CocTosiHMe cTeka
MHeMOHMKa OnucaHue onepaHAoB nocne
BbIMNOJIHEHUS

ALOAD 0 3arpyska this B cTek onepaHaos this

DUP KonunpoBaHue BepLunHbI CcTeka. Tenepb B cTeke onepaH- | this, this
[I0B XpaHATca Ase konuu this

GETFIELD lastID |3arpy3ka 3HayeHus nons lastld obbekTa, ccbiiika Ha Ko- | this, 42
TOpbIV XpaHWUTCS B BeplnHe cTeka (this), u 3aHeceHne
3arpy>eHHOro 3HayeHusi B CTek

ICONST_1 3aHeceHne KOHCTaHTbl 1 B cTek this, 42, 1

IADD LlenouncneHHoe croxeHue AByX BEPXHUX 3HaueHui B cTe- | this, 43
Ke onepaHAoB. Pe3ynbTaT COXEHNS TakKe COXPaHSAeTCs
B CTEKe orepaHoB

DUP_X1 KonunpoBaHue 3HayeHus 43 1 coxpaHeHue konun B cTeke | 43, this, 43
nepen this

PUTFIELD value | CoxpaHeHue BepxHero 3HayeHus u3 cteka (43) B none |43
value Tekyliero o6bekTa, KOTOpbIV 3a4aeTCs CCbINKOW,
XpaHSLLENCS Ha OAMH 3MIEMEHT HUXKE BEPLUMHbI CTeka
(this)

IRETURN Bo3BpalleHne BepxHero (M eAMHCTBEHHOrO) 3/1eMeHTa | <nycTo>
cTeKka

[IpescraBbre, 4TO MEPBHI TOTOK BHITIOJIHSIET TIEPBble TPU UHCTPYKIWH (110 GETFIELD
BKJIIOUUTETHHO), & TOTOM IIpepbiBaeTcd. BTopoii MOTOK ToJIydaeT yrpaBjieHue U Bbl-
TOJIHSIET Bech MeTo/l, yBesmunBas lastld Ha 1; on momydaeT 3Hauenme 43. 3aTteM
MEePBBIii MOTOK TPOAOJIKAET PAOOTY ¢ TOTO MECTa, Ha KOTOPOM OHa Obljia TpepBaHa;
3HaueHue 42 Bce ele XPaHUTCS B CTEKE OTIePaH/IOB, TOTOMY UTO ToJie 1astId B MOMeHT
BoITtosTHeHMsT GETFIELD cozepskanio uMeHHO 910 yucyao. [loTok yBesmmunBaet ero Ha 1,
CHOBA TOJTyYaeT 43 1 COXpaHsSeT pe3yabTaT. B UTOTe MEepBLIi MOTOK TaKIKe TMOTyJYaeT
3Havenue 43. B pe3ysbraTe 0/{HO U3 IBYX YBEJIUUEHUN TePIeTCs, TaK KakK TepBbIi T0-
TOK <«IIE€PEKPDLIT» PE3yJIBTaT BTOPOTO TOTOKA (TI0CJ]E TOTO KaK BTOPOii TOTOK TIpepBa
BBITIOJTHEHTE TIEPBOTO TIOTOKA).

ITpo6ema penraercsa obbsaBiaenreM Meroga getNexId() ¢ KIIOUEBBIM CAOBOM
synchronized.

3aKJiroueHme

Y106kl MOHATH, KAK TIOTOKU MOTYT «TiepeberaTh I0Pory» APYT APYTY, He 0653aTeIbHO
pasbupaThCest BO BCeX TOHKOCTSX Gaiit-Kosa. [TpuBeieHHbIN TIPUMED HATJISIITHO TIOKa-
3BIBAET, YTO TIPOTPAMMHBIE TTOTOKH MOTYT BMEITHUBATHCSA B PabOTY APYT APYTa, U 9TOTO
BIIOJTHE I0CTATOYHO.
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Bupouem, gaxe 5TOT TPUBUAJIBHBII IpuMep yOekiaeT B He0OXOIUMOCTHA XOPOILIETo
HOHUMAHUS MOJEJIH TIaMATH, YTOObI BbI 3HAJIM, KaKKe ollepaliiy 0e30MacHbl, a Kakue —
net. CkaskeM, CyLIeCTBYeT PacIIPOCTPaHeHHOe 3201y K JeHue 110 IIOBOLY aTOMAaPHOCTH
omepaTopa ++ (B mpedUKCHON NI MOCTMUKCHOI (hopMe), TOT/Ia KaK 3TOT OTIepaTop
aToMapHbIM He siBjisieTcst. Clie1oBaTeIbHO, BbI JIOJKHDBI 3HATD:

O 1€ mpUCyTCTBYIOT 001IKe OOBEKTH /3HAYEHUS;
O Kakoit KOl MOJKET CO3MaTh TIPOOIEMBI MHOTOTIOTOYHOTO YTEHIsT/OOHOBIIEHST;

Q kak 3alllUTUTBCA OT BO3MOKHDBIX HpO6JI€M MHOT'OITOTOYHOCTH.

3HauTe CBOU 6ubnmnotekm

Executor Framework

Kax gemoncrpupyer npumvep ExecutorClientScheduler.java va c. 361, npezcrasiertast
B Java 5 6ubamnoreka Executor mpegocTaBiseT pacilMpeHHble CPEeACTBA YIIPaBJeHUS
BBIITOJIHEHHWEM ITPOTPaMM C UCITIOJIb30OBAHUEM ITYJIOB ITPOTPaMMHDBIX ITTOTOKOB. BI/I6JII/IO—
TeKa pealn3oBaHa B BUJIE KJacca B IAKeTe java.util.concurrent.

Ecaut BBI co3aere MOTOKH, He UCIIOJIB3YST MYJIbl, Uil UCIOJb3YETE PYUYHYIO pea-
3aIUIO TIYJIOB, BO3MOKHO, BAM CTOUT BOCIIOJIB30BaThCsT Executor. OT aTOTO Bamt Koj
cTaHeT 0oJiee YNCTHIM, TIOHSATHBIM W KOMITAKTHBIM.

Nudpactpykrypa Executor co3maer 1myJ MOTOKOB C aBTOMATUYECKUM M3MEHEeHeM
pasMepa 1 TOBTOPHBIM CO3AHIEM MTOTOKOB P HEOOXOANMOCTH. TAKIKe TOIepKIBA-
I0TCST )broUepcyl — CTAHAAPTHASI KOHCTPYKIINS MHOTOIIOTOYHOTO ITPOTPAMMIPOBAHUSL.
Bubsnmoreka Executor paboTaeT Kak ¢ KiaccaMmu, peasiuayoimumu naTepdeiic Runnable,
Tak U ¢ KjaccaMu, peanusyonimmu natepdeiic Callable. MaTepdeiic Callable mo-
X0’ Ha Runnable, HO MOKeT BO3BPAIlaTh PE3YJILTAT,  ATO CTaHAAPTHAS MOTPEGHOCTD
B MHOTOIIOTOYHBIX PEIIEHUSX.

Dprouepchl yAOGHBI B TEX CUTYAIIMSIX, KO/ KO J0JKEH BBIIIOJHUTH HECKOJIBKO He-
3aBUCHMBIX Ollepaluii U T0XKIATHCI UX 3aBEPIICHUS:

public String processRequest(String message) throws Exception {
Callable<String> makeExternalCall = new Callable<String>() {
pubTic String call() throws Exception {
String result = "":
// BHewHuit 3anpoc

return result;

1
}
Future<String> result = executorService.submit(makeExternalCall);
String partialResult = doSomelLocalProcessing();
return result.get() + partialResult;

}

B aToMm npumepe MeTojt 3arycKaeT Ha BbIoJHeHne o0bekT makeExternalCall, mocie
Yero MepexoJuT K BBIMOJTHEHUIO pyTuX AeiicTBuil. [locaennss cTpoka coepsKuT
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BbBI30B result.get(), KOTOPbIN OJIOKUPYET BBIIIOJHEHKE BILIOTH 10 3aBeplieHns (bio-
yepca.

Heb6nokupyrouwme pewneHus

BupryasbHag MalinHa Java 5 moJb3yercst 0cOOEHHOCTSIMU apXUTEKTYPhI COBPEMEH-
HBIX IIPOLIECCOPOB, MOAAEPKUBAIOIINX HALEKHOE HeOMOKUpyoliee o0HoBeHue. s
prMepa BO3bMeM KJIACC, UCIIOJB3YIONINi CHHXPOHU3AINIO (& CIeI0BaTeIbHO, 610~
KUPOBKY) JIJIS1 peaI3aliii IOTOKOBO-0e30I1acHOro OOHOBJIEHH value,
public class ObjectWithValue {

private int value;

public void synchronized incrementValue() { ++value; }
public int getValue() { return value; }

}

B Java 5 nist aT0ii 11€711 TOSIBUJICS Psi/i HOBBIX KJiaccoB. AtomicBoolean, AtomicInteger
n AtomicReference — Bcero JuiIb Tpu MMPUMeEpPa; ecTh U ipyrue. [IpuBeieHHbBII BbITIIE
(bparMeHT MOXKHO TIeperncaTh 6e3 NCIOIb30BAHNST OIOKUPOBKY B CJAEMLYIONEM BUE:

public class ObjectWithValue {
private AtomicInteger value = new AtomicInteger(0);

public void incrementValue() {
value.incrementAndGet () :
}

public int getValue() {
return value.get():
1

}

Xors aTa peajusanus UCIoJIb3yeT 00BEKT BMECTO IPUMUTHBA U OTIIPABJISIET CO-
obuenus (Hanpumep, incrementAndGet ()) BMeCTO ++, 110 CBOE IPOU3BOLUTENbHOCTH
ATOT KJIACC MTOUTH BCET/Ia TPEBOCXO/IUT TPEABIAYINYIO Bepcuio. Horaa npupaiieHue
CKOPOCTH HE3HAYMTENHHO, HO CUTYAIMU, B KOTOPBIX OH OBl paboTasl MeJIJIeHHEE, TPaK-
TUYECKU HE BCTPEYAIOTCSI.

Kak Takoe Boamo:xH0? CoBpeMeHHbIE POIECCOPHI MOAEPKUBAIOT OTIEPAIINIO, KOTO-
pas 06bruno HasbiBaercss CAS (Compare and Swap). D1a onepanus aBjiseTcs aHajo-
rOM ONTUMUCTUYHOIM OJIOKUPOBKY 13 TeOpHK 6as JaHHbBIX, TOIIA KaK CHHXPOHU3UPO-
BaHHas BEPCUA ABJIACTCA aHaJI0TOM IeCCUMUCTUYHON 6JIOKI/IpOBKI/I.

KimroueBoe ¢ioBo synchronized Beer/ia yeranaBinBaet GJIOKHPOBKY, JaKe eCJI BTOPOI
TIOTOK He TILITAETCS OOHOBJIATH TO 5Ke 3HAYEHUE. XOTsI IPOU3BOUTENBHOCTD BCTPOEHHBIX
GJIOKMPOBOK YJTIYUIIAETCST OT BEPCUH K BEPCHU, OHU MO-MIPEKHEMY 00XOISITCST HEJIETIEBO.
Heb6mokupyrolast Bepcust H3HAYAIbHO TIPENOJIaraeT, YTo CUTYaIMs ¢ OOHOBJIEHIEM
OJTHOTO 3HAYEHUST MHOKECTBEHHBIMU TIOTOKAMU OOBIYHO BO3SHUKAET HEOCTATOUHO
YaCTO JIJIST BO3HUKHOBEHUST IpobieM. BMecTo aToro ona ahpekTuBHO 0O0HApy/KUBaeT
BO3HUKHOBEHUE TAKUX CUTYAIMI W TPOIOJIKAET TIOBTOPHBIE MOMBITKU IO TEX IOP,
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moka oOHOBIIeHYE He mpoiizer yerenrno. QOb6HapysKenue KOHGMIMKTA TOYTH BCeT/a
06XOIUTCST IETIEBIE YCTAHOBICHYS OIIOKUPOBKH, JIaskKe B CUTYAIUsAX ¢ YMEPEHHON
1 BBICOKOU KOHKYpPeHITneil.

Kak VM peraer ary 3agauy? CAS saBisiercs atomaphoii oniepaiiueii. Ha sjoruueckom
yposHe 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;

}

Korga metos mbitaercss 0OHOBUTB 001IyI0 IepeMerHnyio, onepaius CAS nposepsier,
4TO U3MeHsIeMast lepeMeHHast BCe ellle UMeeT TI0c/Ie/iHee U3BecTHOe 3Hayenue. Eciu
ycJI0BrE COOJIIOAETCs, TO epeMeHHast nsMensieTcst. Eciu Het, To OGHOBJIEHIE He BbI-
TTOJTHSIETCSI, TIOTOMY YTO JIPYTOii TIOTOK YCITEJl eMY «IIOMeNaTh». MeTo1, MbITaBIInics
BBITIOJIHUTH 0OHOBJIeHKE (¢ uctonb3oBanuem onepaiun CAS), BUANT, 4TO U3MEHEHUE
HE COCTOSIJIOCH, U JIeJIaeT TIOBTOPHYIO MOTIBITKY.

NMoTokoBO-Hebe3onacHble K/1acCbl

Hexkoropble K1acchl B IIPUHIUIIE He 00J1a1aI0T IOTOKOBOI GesonacHocTbio. Heckoabko
IIPUMEPOB:

O SimpleDateFormat

O Tloakmouenus K 6azaM JaHHBIX.

QO KownreiiHepsl U3 java.util.

O Cepniersl.

HexoTopble K1acchl KOJUIEKIMI COAEPKaT OTAEIbHbIE HOTOKOBO-0e30MacHble METOJIbL.
Opnaxo mobas onepanys, CBsA3aHHas ¢ BEI30BOM 00JIeE OLHOTO METO/A, IIOTOKOBO-
Ge301acHoil He sABsgeTcs. Harpumep, ecii Bbl He XOTUTE 3aMEHSTh YKe CYILECTBYIO-
Mt as1eMeHT HashTable, MOKHO ObLIO Obl HAIIMCATD CJIEAYIOIUI KO

if(!hashTable.containsKey(someKey)) {
hashTable.put(someKey, new SomeValue());
}
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ITo OTAETBHOCTH KaKIBII METO TIOTOKOBO-0€30MaceH, OIHAKO IPYTOHN TIPOTPAMMIBIIT
MIOTOK MOJKET J06aBUTH 3HAUEHUE MEKTY BbI3oBamMu containsKey u put. ¥ mpobieMb
€CTb HECKOJIBKO pelleHnii:

O Ycranosure 610KUPOBKY HashTable u ipociieanTe 3a TeM, 4TOObI OCTAIbHbBIE TT0JIb-
3oBarein HashTable mesamu To ke camoe (KJIreHTCKast 6JIOKUPOBKA):
synchronized(map) {
if(!map.conainsKey(key))

map.put(key,value);

O Muxkancyaupyiite HashTable B cobcTBeHHOM 00bEKTE U UCIIOAb3YiiTe Apyroi API

(cepBepHast 0;10KUPOBKa ¢ ipuMeHenneM rnatrepHa AJJATITEP):

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 HcnonbayiiTe HOTOKOBO-0€30I1aCHbIE KOJLIEKIIHH:

ConcurrentHashMap<Integer, String> map = new ConcurrentHashMap<Integer,

String>();

map.putIfAbsent(key, value);
JlJis1 BBIIIOJIHEHUS TI0A00OHBIX Ollepalluil B KOJUIEKIMAX [1aKeTa java.util.concurrent
MIpelyCMOTPEHBI TaKKe METO/IBI, Kak putIfAbsent().

3aBMCMMOCTM MeXAY MeToAaMy MOryT
HapywuTb paboTy MHOronoToO4YHOro Koaa

TpuBHMaTHHBIN TPUMEP BBEACHUS 3aBUCUMOCTEN MEXKIY METOaMu:

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;
}
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Kogn, ucnosibaytoruii IntegerIterator:

Integerlterator iterator = new Integerlterator();
while(iterator.hasNext()) {

int nextValue = iterator.next();

// [leiictena c nextValue

}

Ecan 2TOT KO/ BBIIOJIHAETCS OHUM HOTOKOM, pobjem He Gyaer. Ho uto npounsoii-
JIET, €CJIU JIBA TTOTOKA TOTIBITAIOTCA OJHOBPEMEHHO MCIOJIb30BATh OO 9K3EMIIJISAD
IngeterIterator B IPeANOIOKEHUH, YTO KaKIblii HOTOK OyaeT 00pabaThiBaTh MOJIY-
YeHHbIe 3HAYEHUSsT, HO KayK/[blil BJIEMEHT CIMCKa 06padarbiBaeTcst TOJAbKO OAUH Pa3?
B GosbmmHCTBE C/lydaeB HUYETO MI0X0TO HE POM30M/IET; TIOTOKK OYyT COBMECTHO
oOpalarbes K CIKUCKyY, o6pabaTbiBast 31€MEHTbI, 0JTy4eHHbIe OT UTEPAaToOpa, 1 3aBep-
mat paboty 1pu 3aBepiieHun mepebopa. Ho cyriectByer HeGoOJIbINAs BEPOSITHOCTD
TOTO, YTO B KOHIIE UTEPAIMHU JBA IIOTOKA TIOMENIAIOT paboTe APYT APyTa, OAMH IOTOK
BBIIJIET 32 KOHEYHYIO IO3UIINIO UTEPATOPA, 1 IPOU30HIET UCKIIOYEHIE,

ITpobieMa 3aKJIOUAETCS B CJAEAYIONEM: TIOTOK 1 TIPOBEPSIET HATIMUHE CJIEAYIONETO
asemMeHTa MeTozioM hasNext (), kotopsiii Bo3Bpainaet true. [Totok 1 BeiTecHseTcs 1o-
TOKOM 2; TIOCJIE/IHUH BBIJIAET TOT JKe 3aIPOC, U MOJy4YaeT TOT ke oTBeT true. [ToTok 2
BBI3bIBAET METO/ Next (), KOTOPBIN BO3BpalllaeT 3HaueHue, HO ¢ TOGOYHBIM 3 HEKTOM:
ocJie Hero BbI30B hasNext () Bossparaer false. ITotok 1 mpomoszkaer pabory. [Tosarast,
uTo hasNext () 1o cux op Bo3Bparmaet true, oH BeI3bIBaeT next (). XOoTs KaKIbIi U3 OT-
JIeJIbHBIX METOIOB CHHXPOHU3UPOBaH, KJIMEHT HCII0JIb30BaI 06a METO/IA.

ITpobsieMbl TAKOTO POjIa OYE€HD YACTO BCTPEUAIOTCSI B MHOTOIIOTOYHOM Kojle. B Hareit
KOHKPETHOI cuTyalu mpodsemMa 0COOEHHO HETPUBUANIBHA, TOTOMY YTO OHA IPUBO-
auT K cO0I0 TOJIBKO TIPH 3aBepliiatonieil urepaiuu. Eciii nepeaua yupaBieHUsT MEKILY
[IOTOKaMU [IPOU30IJIET B CTPOTO OIIPe/ie/IeHHOM 110C1e/10BaTe/IbHOCTH, TO OAUH U3 110~
TOKOB CMOJKET BBIUTH 32 KOHEYHYIO MO3UIUIO uTepaTopa. [1000HbIe ONMOKI 4acTo
MIPOSIBJISIFOTCS Y3Ke TI0CJIe TOTO, KAK CUCTEMA MOUW/IET B HKCILIYATAIUIO, U OOHAPYKUTDH
UX BeCbMa HEJIeTKO.

Y Bac Tpu BapuaHTa:
O Tlepenecru co6om.

O Pemmuth mpobeMy, BHOCS N3MeHEH ST Ha CTOPOHe KiIeHTa (KIuenTekast HI0Ku-
pOBKa).

O Pemuth 1pobieMy, BHOCSI U3MEHEHMs Ha CTOPOHE CepBepa, YTO IPUBOIKT K [0~
[OJIHUTEIbHOMY M3MEHEHUIO KaneHTa (cepBepHast OJI0KUPOBKA).

NepeHeceHue cb6oeB

MHor/a Bee yaercst yecTpOUTh Tak, 4To ¢Ooil He IPUHOCUT Bpesa. Harmpumep, KIneHT
MOJKET TTEPEXBATUTH UCKIIOUEHIE U BBITIOJTHUTD HEOOXOAUMBIE IEHCTBUS 7S BOC-
cranoByieHnd. OTKPOBEHHO TOBOPS, TaKOe pellieHre BhIMJIAANT Heykaoxe. OHO Ha-
TTOMUHAET TTOJTYHOUHBIE TIepe3arpy3Kn, NCITPABJISIONTIIE TTOCAe/ICTBUS YTEUKH TaMsITH.
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KnueHTckas 6510kMpoBka

Yrob6sr kirace Integerlterator KOppeKTHO paboTasl B MHOTOIIOTOYHBIX YCJIOBHIX, H3Me-
HUTE TIPUBEJIEHHOTO BBIIIE KJIMeHTa (2 TaKKe BCEX OCTAIbHBIX KJITUEHTOB) CJIEYIONTUM
00pasoM:

IntegerIterator iterator = new Integerlterator():

while (true) {
int nextValue;
synchronized (iterator) {
if (literator.hasNext())
break;
nextValue = iterator.next();

}
doSometingWith(nextValue);

}
KaskIpIil KJIMEHT yCTaHABIMBAET OJIOKUPOBKY TIPU TIOMOIIH KJIHOYEBOTO CIOBA SyNn-
chronized. y6auposanue napymaer npuanun DRY, HO OHO MOKET 0Ka3aThCs He-
00XOIMMBIM, €CJIM B KOJIE MCIIOJIb3YIOTCS MHCTPYMEHTBI CTOPOHHUX Pa3pabOTUMKOB,
He 00J1a/IaI01I1e TOTOKOBOM 6€30IacHOCTDIO.

[lannag cTparerusi conpsKeHa ¢ ONpe/eJIeHHBIM PUCKOM. Bce mporpaMMuCThI,
HCIOJIB3YIOIHE CePBEP, MOJKHBI IOMHUTH 00 YCTaHOBJEHUH GJOKUPOBKH TEpPe]
HCIIOJIb30BAHUEM U ee CHATHUU I0cJe Ucioib3oBanud. Muoro (ouenb MHoro!) siet
Ha3aj1 s paboTaT HATl CUCTEMOH, B KOTOPOH MCITOTBb30BATACH KIMEHTCKAsT OTOKMPOBKA
o6rmero pecypca. Pecypc HCIONB30BAJICS B COTHE PA3HBIX MECT TI0 BCeil KO0BOiT Hase.
OjiuH HECYACTHDIN TIPOrPAMMIECT 3a0bLT YCTAHOBUTH OJOKUPOBKY B OJIHOM U3 TAKUX
MECT.

I70 ObLTA MHOTOTEPMUHAJIBHAS CHCTEMA C Pa3/ie/IeHHeM BPEeMEHHU, Ha KOTOPOU BBITIOJ-
HSUTHCE GyXTanTepeKue mporpaMMbl Tpodcoio3a TPaHCTIOPTHHIX mepeBo3ok Local 705.
Kowmmbrorep Haxomusicst B 3ajie ¢ (hasibIinoioM U KOHIUITMOHEPOM 32 50 MIIIb K CeBepY
ot ynpasnenust Local 705. B ynpaBjieHUH JIeCATKH OIIEPaTOPOB BBOAWIN JaHHbIE Ha
TepMuHasax. TepMUHAIBI OBLIN TOAKIIOYEHBI K KOMITBIOTEPY 110 BbIICJIEHHBIM TeJie-
(DOHHBIM JIMHUSM C MTOJIYAYTIJIEKCHBIMU MOojieMaMi Ha ckopoct 600 6ut/c (310 GbLIO
0YeHb, OYE€Hb JIABHO).

[IpuMepHO pa3 B I€Hb OJWH U3 TEPMUHAJIOB «3aBUcal». HuKakne 3aK0OHOMEPHOCTH
B cOOSIX He IMPOCIEKUBANUCH. 3aBUCAHUS He OBLIM IPUBI3AHbl HU K KOHKPETHBIM
TepMUHAMAM, HU K KOHKPETHOMY BpeMeHH. Bce BBITJIANENO Tak, CJIOBHO BpEMs 3a-
BUCAHMS ¥ TEPMHHAJ BEIOUPaINCch 6pockoM KyOuKka. MHora 1eible AHU IIPOXOANIN
0e3 3aBuCaHul.

[Tonavasry npobsiema penrajiach TOJILKO Mepe3arpys3Koi, HO repe3arpysku ObIIo TPYAHO
KOOPAMHUPOBaTh. HaMm MpUXoanaoch 3BOHUTH B yIIPaBJeHNE U TPOCUTH BCEX OTIepa-
TOPOB 3aBEPIIUTD TEKYIIYIO paboTy Ha BceX TepMUHaIaX. [ocsie aToro Mbl MOTJIN OT-
KJIOUHTH IUTAHUE U [IePe3arpy3uTh cucTeMy. ECIU KTO-TO BBITTOJIHSLI BAKHYO paboTy,
3aHMMABIIYIO Yac WJIX /IBa, 3aBUCIINI TePMUHAI [IOTIPOCTY POCTAUBAL.
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Yepes HECKOJIBKO HEIENb OTJIA/IKU Mbl OOHAPYIKIJIM, YTO IPUUNHON 3aBHCAHsI ObLIa
JIECUHXPOHUBAIMST MEK/LY CYETIMKOM KOJIbIeBOTO Oyepa u ero ykazaresem. Bydep
YIPABJIS BHIBOJIOM Ha TePMHUHAJ. 3HAYEHNE YKAa3aTest TOBOPUIIO O TOM, 4To Gydep
OB IYCT, @ CYETYUK yTBePsKAAT, uTo Oydep noson. Tak kak 6ydep ObLI IyCT, BbI-
BOUTH OBIJIO HEYEro; HO TaK Kak OJHOBPEMEHHO OH ObLJI MOJIOH, B 9KpaHHBIH Oydep
HeJTb3st OBLIO HIYETO 06ABUTD /ISl BBIBOJA HA 9KPaH.

WTak, Mbl 3HAJIH, IOUEMY 3aBHCAIN TEPMUHAJIBI, HO OBLIO HESICHO, M3-3a Y€T0 BOSHUKAET
JIECHXPOHM3AIINS KOJIbIleBoro Oydepa. IToaTomMy Mbl peasinsoBajim 06X0HOE PellieHHE.
TTporpaMMHBII KOJT MOT TIPOYKTATH COCTOSTHEE TYMOJIEPOB Ha [IEPEe/IHEl TTAaHETH KOMITHIO-
Tepa (910 ObLIO 0Y€Hb, OUEHD, OUeHb IABHO ). M bl HaIIKCAIIU HEOOJIBIILYIO (DY HKIINIO, KOTOPast
o6Hapy KIBaJIA IIEPEKIOYEHIE O[HOTO U3 TyMOJIEPOB 1 MCKaJla KOJIbIIeBOI Oydep, 01HO-
BPEMEHHO ITyCTOil 1 3arosiHeHHbIi. OOHAPYKUB Takoii Oydep, GyHKIHsI cOpachiBaia ero B
ycroe cocrosiiue. Voila! 3aBuciimii TepMUHAT CHOBA HAYMHAI BHIBOJIUTH MH(DOPMAITHIO.

Terepb HaM He TIPUXOUIOCH HIEPE3ArpysKaTh CUCTEMY [IPU 3aBUCAHUN TEPMUHAJIA.
Koryia Ham 3BOHMIIM U3 YITPABJICHUS U COOOIIATN O 3aBUCAHUI, MBI IIIJTA B MAITHHHBI
3aJ1 U [IEPERITI0UA TyMOJIEp.

KoHneuHo, nHOT/Ia ypaBjieHre paboTaso 1Mo BBIXOJHBIM, a Mbl — HeT. [ToaToMy B I11a-
HUPOBIIHMK Gl BKIIOUEHA (DYHKITHS, KOTOPast pa3 B MUHYTY MPOBEPSLIA COCTOSHIIE
BCeX KOJIbIeBbIX Oy(depoB 1 cOpachiBajia Te€ U3 HUX, KOTOPbIE ObLIN OJHOBPEMEHHO
MYCTHIMU U 3aITOJTHEHHBIMI. 3aBUCIINN TePMUHAJI HaunHaI paboTaTh Jaxke 0 TOTO,
KaK OMepaTopbl yCIeBaju MOJA0UTH K TeeOHy.

ITpoiio HECKOJIBKO HeJleJb KPOIIOTIMBOTO TIPOCENBAHUSI MOHOJUTHOTO acceMOiep-
HOTO KOJTa, TIpesk/ie ueM ObiTa oOGHapysKeHa mpuanHa. Mbl 3aHSINCH BEIYUCIEHUSIMU
U OIIPEIeJINIIN, YTO YACTOTA 3aBUCAHUI CTATUCTUYECKU COOTBETCTBYET OJIHOMY He3a-
MATIEHHOMY HCIOTb30BAHUIO KOBIEBOTO Oydepa. OcTaBaioch TOMLKO HAMTH 9TO
ofiHO ucnob3oBanue. K coskanenuio, Bce aTo GbIJIO OUeHb aBHO. B Te BpeMena y Hac
e 6b1T0 HYHKIIUIT TTOUCKA, TIEPEKPECTHBIX CCHLITOK JTH IPYTUX CPECTB aBTOMATH3A-
nuu. Ham npocTo npuxoansioch NpocMaTpuBaTh JIUCTHHIH.

Torna, xonoxuoit 3umoii 1971 rona B Uukaro, g y3uasn Baskublii ypok. Kinentckas
GJIOKMPOBKA — HOJIHBIIA OTCTOM.

CepBepHas 6n10kupoBka

I[y6anOBaHHe MOKHO YCTPAaHUTh BHECEHUEM CJIe/IyIONINX N3MEHEeHNN B Integer-
Iterator:

public class IntegerIteratorServerLocked {
private Integer nextValue = 0;
public synchronized Integer getNextOrNull() {
if (nextValue < 100000)
return nextValue++;
else
return null:
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B kimenTckoM Kozie Tak:Ke BHOCSATCS M3MEHEH ST

while (true) {
Integer nextValue = iterator.getNextOrNull();
if (next == null)
break:
// [leiictensa c nextValue

}

B arom ciryuae mbl uameHsiem API cBoero kiacca, uToObl OH 00J1a1aJ1 MHOTOIIOTOYHO

notepskkoiit. Bmecto mpoBepku hasNext () KJIMEHT JOJIZKEH BBIIOJHUTH ITPOBEPKY

null.

B o61ieM ciydae cepBepHasi OJIOKMPOBKA IPEAIOYTHTENbHA 110 CIEAYIONIUM TIPU-

YHAM:

O Omna cokparaer 1yGarpoBaHye KoJa — KJIHEHTCKast OJTOKMPOBKa 3aCTaBJISIET KaskK-
JIOTO KJIMEHTA YCTaHABJIMBATH COOTBETCTBYIONIYIO OJIOKUPOBKY cepsepa. Ecim kox
GJIOKUPOBKHU Pa3MEIAeTCs Ha CepBepe, KIUEHTHI MOTYT MCIOJIb30BaTh OOBEKT, HE
6EeCIIOKOSCh O HAIIMCAHUHU JOIIOJIHUTEIBHOIO KoJa GJIOKUPOBKHU.

O Omna obecrieunBaeT 60ree BLICOKYIO TIPOM3BOIUTENHLHOCTD — B CJIyYae OHOMOTOY-
HOTO Pa3BePTHIBAHUSI TIOTOKOBO-OE30IIACHBIN cepBeP MOKHO 3aMEHUTH TIOTOKOBO-
He6e30MMaCHBIM, YCTPAHSIST BCE TOTIOMTHUTETBHBIE 3aTPATHL.

O Owna cHUKAeT BEPOSITHOCTD OMUOOK — B CJIydae KIMEHTCKON GJIOKUPOBKH JI0CTa-
TOYHO BCETO OJHOMY IIPOIrPAMMUCTY 3a0bITh YCTAHOBUTH OJIOKUPOBKY, U paboTa
cucreMbl OyzieT HapyIleHa.

O Ouna onpezessier eUHYIO MOJUTUKY UCIIOJIb30BAHUS — HOJUTUKA COCPEI0TOYEHA
B OTHOM MecTe (Ha cepBepe), a He BO MHOJKECTBE PasHBIX MeCT (TO €CTh Y KaKI0TO
KJIMEHTA).

Omna cokparraer 061acTh BUAMMOCTH OOIIUX MEPEMEHHBIX — KJIUEHT HE 3HAET HU
0 MEPEMEHHBIX, HU O TOM, KaK OHU OJIOKUPYIOTCST. Bee Topo6GHOCTH CKPBITHI Ha CTOPO-
He cepBepa. Ecam uTo-To cioMaeTcst, To KOJTMYeCTBO MECT, B KOTOPBIX CJIeyeT NCKATh
[IPUYUHY, COKpAIAeTCs.

Yro Jlej1aThb, eCJIn cepBeprHZ KO/l BaM HEHOLIKOHTPOJIGH?

O MUcnonsayiite marrepr AIIAIITEP, uto6b namernth API 1 106aBUTh GJIOKMPOBKY:

public class ThreadSafelntegerIterator {
private IntegerlIterator iterator = new IntegerIterator();
public synchronized Integer getNextOrNull() {
if(iterator.hasNext())
return iterator.next();
return null;

}

O WJIU etrie myudiiie — UCTOAB3YHTE MOTOKOBO-0€30MACHDIE KOJJIEKITUI C PACIITHPEH-
HBIMU UHTepdeiicamu.

! Ha camom zesie nnrepdeiic Iterator B putimie He obiagaer NOTOKOBOI GezonacHocTbio. OH
He TIPOEKTUPOBAJICS C PACYETOM HA MHOTOIOTOYHOE UCTIOJIB30BAHIE, TAK YTO ITOT (DAKT He BbI-
3bIBACT Y/IMBJICHUS.
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NMoBbileHue NPoOU3BOANUTENIbHOCTU

[lomycTtM, Bbl XOTUTE BBIMTH B CETb U IIPOYNUTATH COJEPKUMOE I'PYIIILI CTPAHUIL
o criucky URL-azpecos. TTo Mepe uTeHUst cTpaHUIlbl 00pabaThIBAlOTCST Ui HAKOII-
JIeHUsT HeKoTopo# crtatucTuku. [locie yTeHnst Bcex cTpaHUIl BBIBOAUTCS CBOJIHBIN
OTYer.

Clrienytomuii kacc Bo3BpaliaeT cojiep:kumoe ojinoi crpanutibl 1o URL-aznpecy.

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

}
1

Clieyionuii KJacc — UTepaTop, MPe0CTaABIIAIONIUN COEPKUMOEe CTPAHUI] HA OCHO-
Bauum utepaTopa URL-aapecos:
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() {
it (urls.hasNext())
getPageFor(urls.next());
else
return null;
}

public String getPageFor(String url) {
return reader.getPageFor(url):

}
}

Ix3eMIIAp Pagelterator MoXKeT COBMECTHO MCIIOJIb30BATHCS PA3HBIMU TIOTOKAMMU,
KaXKIBIHT 13 KOTOPBIX UCITOIb3YET COOCTBEHHBIN 9K3eMIIsIp PageReader muist uTeHmst
1 06pabOTKU CTPAHWIL, TIOJYYEHHBIX OT UTEPATOPA.
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O6parute BauManue: 6710k synchronized ouetrb Mast. OH COIEPIKUT TOJBKO KPUTHUE-
CKYIO CEKITHIO, PACTIONIOKEHHYIO TIy6oKo BHYTpH Pagelterator. Crapaiitech CHHXPO-
HU3UPOBATH KaK MOKHO MEHBIINUI 00BEM KOJIA.

BbiuncneHme nponsBoaUTESIbHOCTHU
B OAHONOTOYHOMU Moaenu

Bormosnm HEKOTOPbIE ITPOCTHIC BBIYNCJICHU. ﬂﬂﬂ HarJis1/THOCTU BO3bMEM CJIE/IYIOIIE
TOKa3aTesn:

O Bpewms BBoj1a/BBIBOIA JIJIsT TIOJIyUYeHUS CTPpaHUIb! (B cpefiHeM): 1 cexyma.

O Bpewmst o6paboTku cTpanuilst (B cpearem): 0,5 CEKyH/IbL.

O Bo Bpewms omepariuii BBoja/BbIBO/IA Tpotieccop 3arpy:ken Ha 0%, a BO BpeMst 00-
paborku — na 100%.

ITpu o6paboTke N cTpaHUIl B OJJHOMOTOYHON MOJIEJH 001Iee BPEMST BBITIOJTHEHHSI CO-
crasyster 1,5 cexynapt * N. Ha puc. A.1 usobpasxeH rpaduk obpaborku 13 crpanmil
npumMepto 3a 19,5 cekyHbI.

OpaHonoToYHas Mmogernb
e e LTI N T LT
YTeHune cTpaHuLbl

Puc. A.1. O6paboTka CTpaHWL, B OAHOMOTOYHOM Moaenw

BbluncneHme nponsBoaUTESIbHOCTHU
B MHOronoTo4yHoM Moaenw

Ecsmit cTpaHuIlsl MOTYT 3arpy:KaThCsl B MTPOU3BOIHLHOM MOPSIIKE U 06pabaTHIBATHCS
HEe3aBUCUMO APYT OT APYTa, TO JJIsI TIOBBIIIEHHS TPOU3BOAUTETHBHOCTH MOKHO BOC-
[10JIb30BaThCSI MHOTOIIOTOYHOI Mozebio. UTo npousoiizer, ecin obpaborka Oyper
MTPOU3BOANTHCS TPeMsT ToToKaMu? CKOJBKO CTPAHUIL yaacTcss 06paboTaTh 3a TO ke
BpeMs?

Kaxk BuziHO 13 prc. A.2, MHOTOIIOTOYHOE PEIIeHNe T03BOJISIET COBMEIIATD IIPOIIECCOPHO-
OPUEHTHPOBAHHYT0 06PabOTKY CTPAHUIL C OTIEPATIMSIMU YTEHUST CTPAHUITL, OPUEHTUPO-
BAaHHBIMU Ha BBOJ/BBIBO. B mzieasbHoM caydae 910 obecriednBano Obl MOJTHYIO 3a-
TPY3KY IIPOIleccopa: Kaski0e YTeHNe CTPAHHIIBI TIPO/IOJKUTETBHOCTBIO B O/THY CEKYHITY
MEPEKPBIBACTCST € 00PabOTKOI IBYX CTpaHuIl, TakiuM 06pazoM, MHOTOIIOTOUHAS MOJIETTh
06pabaThIBaeT 1B CTPAHUIIBI B CEKYHILY, YTO BTPOE TIPEBBITIAET TTPOU3BOIUTETBHOCTD
OHOTIOTOYHOI MOJIEJIH.
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Motok 1
e LU L L LT
UTeHne cTpaHnubl

MoTok 2
e o [T LML L UL LT
UTeHne cTpaHnubl

MoTok 3
e e U LU L UL UL LIS
UTeHne cTpaHuubl

Puc. A.2. O6paboTka Tpems napannenbHbIMWU NOTOKaMu

B3anMHas 610kMpoBKa

IlomycTuM, y Hac nMeeTcst BeG-TIPUIOKEHIE ¢ ABYMS OOTIMMU MTyJIaMU PECYPCOB
KOHEYHOTO pa3Mepa:

O Iy nopxmodennii k 6ase JaHHBIX 151 JIOKAJIbHOI 06pabOTKY B IIAMATH IIPOLECCA.
O Ilyn nmoaksmouenuit MQ K TITaBHOMY XpaHWJINIILY.
B paboTe mpuiioKeHIs HCII0Ib3YIOTCS B ONePaliu, CO3/IaHke U OGHOBJIEHHE:

Q COSlIaHI/Ie — IoJIydyeHue HOZIKJHOLIBHI/II;'I K IVMIaBHOMY XpaHWJINIY 1 6ase JITaHHbIX.
BSHHMOﬂefICTBHe C I'VIaBHBIM XPaHUJINIIEM U JIOKA/JIbHOE COXpaHEHHNE /TaHHbIX
B 6ase JaHHbBIX IIPpOIeCCa.

O OG6HOBIIeHUE — NOJIyYeHHe TIOAKIOUeHIIT K 6ase JaHHBIX, a 3aTeM K IJIABHOMY
xpanuuiny. YTeHne JaHHbIX 13 Oa3bl JAHHBIX IPOLECCA U UX MOCAEAYIOIAs IEPe-
Jlaya B TJIaBHOE XPAHUJINIIE.

Yro mpou3oii/IeT, ecyiv KOJNYEeCTBO MMOJTb30BaTeeH MPEBBINIAET pa3Mepsl myJioB? J[o-
ITyCTUM, KaKBIH TYJI COEPIKUT JIEeCSITh TOAKIIOUEeHHUI.

o ﬂeCHTb ITOJIb30BaTe e MBITAIOTCS UCIIOJIH30BATH orreparnunmo CO3TaHnA. Omnu 3a-
XBaTbIBaIOT BCE /1€CATDb HOLIKJIIO‘{BHI/II'/JI k Oaze JaHHDBIX. Brinonnenue KaXXa10Tro
ITOTOKaA IIPEPBIBAETCA ITOCJIE 3aXBaTa IMMOAKJITIOYECHUA K Gase JIAHHbIX, HO 10 3aXBaTa
TMOJIKIIOYEHUA K IJITaBHOMY XPpaHUWUJIAIILY.

O [ecstTh 10JIB30BaTEEH TIBITAIOTCS UCIIOJIB30BaTh olepannio obHoBieHnst. OHu
3aXBaTBIBAIOT BCE JIECATH MOAKIIOYEHNH K TJIABHOMY XpaHWJIUNLY. BeimosrHeHne
KaXZI0TO TIOTOKA ITPEPBIBAETCS MOCJIe 3aXBaTa IMOJKII0YEHUS K TJIaBHOMY XpaHU-
JIMIILY, HO JI0 3aXBaTa HOAK/II0YeHus K 6ase JaHHbIX.
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O JlecsaThb MOTOKOB, BHIOJIHAIONUX OIEPAIIUIO CO3/IAHUS, 0KUAAIOT TIOIKITIOUeHUI
K [JIABHOMY XPaHUJIMIILY, & JA€CSTh IIOTOKOB, BBIMOJHSIIONIMX ONepPalliio 0GHOBJIe-
HUS, OKUAAIOT ITOAKIIOUCHUI K Oa3e JaHHbIX.

O BosHuukaer B3anmHast 6JI0KHpoBKa. [TpoosKeHIe paboThl CHCTEMbI HEBO3MOSKHO.

Ha mepBbIii B3TJI/1 Takast CUTyaIus BBITJISIIUT MAJTOBEPOSTHON, HO KOMY HY’KHA
CHUCTEMa, KOTOpad rapaHTUPOBAHHO 3aBUcaeT Kaxayio Hezxeno? Komy 3axouercs
OTJIAKUBATH CUCTEMY C TAKMMH TPYIHOBOCIIPOU3BOAUMBIMU cuMmiToMaMu? Korza
Takue MpobIeMbl BOHUKAIOT B 9KCILTYaTHPYEMON CHCTEME, Ha UX PENICHHE YXOIST
11eJIbIe HeJIesIn.

Turmranoe «penIeHne» OCHOBAHO Ha BKIIOYEHUN OTIAJOYHBIX KOMAaH/L VIS TIOJIYYEHUA
ZIOHO]IHI/ITEJIBHOﬁ I/IH(bOpMaIII/II/I O ITPONCXOJAIIEM. KOHe‘-IHO, OTJIaJOYHbI€ KOMaH/Ibl
JOCTATOYHO CUJIbHO U3MEHAIOT KO, B3aMHaAd 6JIOKI/IPOBKa BO3HUKAET B HPYFOﬁ Ccu-
Tyalluy, 1 Ha ITOBTOpEHNE omnoKn MOTYT HOTp€6OBaTbC§I IeJibie MeCHL[bI1.

Yto6bl eiiCTBUTENBHO PEITUTH TIPOOIEMY B3AUMHON GJOKUPOBKU, HEOOXOIUMO
TIOHSITD, M3-32 Y€T0 OHA BO3HUKAET. /IJ1sT BOSHUKHOBEHST B3AUMHON OJIOKHPOBKHU He-
06XO/IMMBI YEThIPE YCIOBHS:

O BsamMHOe UCKITIOUCHHE.
O DbJokupoBKa ¢ OKUIAHUEM.
O OrcyTcTBHE BBITECHEHMS.

QO TIuranueckoe OKUAHUE.

B3aMHoOe uckiruyeHue
BSaI/IMHOG HNCKJIIOUEeHME BOSHUKAET B TOM cnyqae, KOT'/la HECKOJIBKO ITOTOKOB /1OJIKHbI
MCII0JIb30BaTh OJIHU U T€ K€ PECYPCHI, I 9TU PECYPCHI:
O HE MOFyT HNCIIOJIb30BAaThCA HECKOJBKNMUM ITIOTOKaMU O[[HOBpeMeHHO;
O CyH_[eCTByIOT B OI‘paHI/I'-IeHHOM KOJIN4YeCTBeE.

TUIYHBLL IPUMEDP PECYPCOB TAKOIO POjia — MOAKIOUEHNs K 0aszaM JaHHBIX, OTKPbI-
ThI€ JIJId 3anucy (aiiibl, GJIOKMPOBKH 3a1uceii, cemadopbl.

bnokupoBka c oXxugaHueM

Kor/ia ofinH MOTOK 3aXBAaThIBAET PECYPC, OH HE OCBOOOIKAAET €T0 JI0 TeX MOP, MOKa He
3aXBaTUT BCE OCTa/IbHbIe HEOOXOAUMbIE PECYPChI 1 He 3aBEPIIAT CBOIO PaboTy.

OTCVTCTBMe BbiITECHEHUA

OnuH MTOTOK HE MOKET OTHUMATh PECYPCHI Y APYToro notoka. Ecm motok 3axBaTun
pecypc, TO IPYTOii TIOTOK CMOJKET MOJIYYUTh 3aXBAYEHHBIN PECYPC TOJBKO B OJTHOM
cJlydae: ecyiv MepBbIil MOTOK ero 0CBOOOAUT.

! Kro-10 106aBiseT OT/IajlouHbIil BBIBO, U IpobJeMa <ucuesaeTs. OTaajouHblil KO «PEeIi»
pobJieMy, TOATOMY OH OCTAeTCsI B CUCTEME.
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Linknnueckoe o)xxmaaHue

[omyctum, mmerores aBa notoka T1u T2 u na pecypca R1 u R2. Tlotox T1 3axBarmn
R1, morox T2 saxsarun R2. IToroky T1 Takxke neobxogum pecype R2, a motoky T2
Takke HeoOxomuM pecype R1. Curyanust BBITISIINT TaK, Kak MOKa3aHO Ha puc. A.3.

_- Motok 1

MoTok 2

Puc. A.3. Linknnuyeckoe oxunaaHue

Bsaumuast 6;10KMPOBKA BOSMOKHA TOJIBKO MTPU COOITIONEHUI BCEX YETHIPEX YCIOBHIL.
Crout x0Ts1 OBl OTHOMY U3 HUX HAPYIITUTHCS, U B3aUMHast OJIOKMPOBKA HCYE3HET.

Hapyu.leH ne B3aMMHOIro UCKJ1Iro4YeHuns
OpiHa w3 cTpaTernii IpeoTBPAICHUST B3aUMHOIT OJIOKMPOBKY OCHOBAHA Ha MPEIOT-
BpaIleHUN COCTOSTHUS B3AMMHOTO NCKITIOUEHUSI.

O Hcnosb3oBanue pecypcoB, MOIEPKUBAIONTNX MHOTOIIOTOUHBIN AOCTyN (HATIPU-
Mep, AtomicInteger).

O VYBesanuenue KOJINIECTBA PECYPCOB, YUTOOBI OHO JIOCTUTIIO WU TTPEBOCXOJIIO KO-
JINYECTBO KOHKYPUPYIOIIUX [IOTOKOB.

O TIpoBepka HATMYHUS BCEX CBOOOIHBIX PECYPCOB TIEPE/T TOMBITKAMI 3aXBaTa.

K cosxanenmio, 60IBITUHCTBO PECYPCOB CYMIECTBYET B OTPAHNYEHHOM KOJTMYECTBE

U He MOJIePKMBAeT MHOTOIIOTOUHOE MCIIOTIb30BaHe. Kpome Toro, BTopoii pecypc

HEPEIKO OTPeesISIETCsT TOMBKO MO pe3yasrataM 06paboTKi mepBoro pecypea. Ho we

OropyYaiiTech — OCTAIOTCS €IIe TPH YCIOBUSI.

HapylweHune 6710KMpPOBKU C OXKMAAHUEM

Bl Takke MOKeTe HapYIINTh B3AUMHYIO OJIOKUPOBKY, €CJIM OTKasKeTeCh & aath. I1po-

BepstiiTe KaKIblil pecypc, TPEsKIe YeM 3aXBaThIBaTh €r0; €CJIU KaKoW-11b0 pecypc 3a-

HAT, 0CBOOO/IMTE BCe 3aXBayeHHbIE PECYPCHI U HAUHKUTE BCE 3aHOBO.

IIpu TaKoM MOAXOE BO3MOKHBI CJIEAYIOLIIe TIOTEHIUANbHBIE IIPOOJIEMBL:

O Hcmowenue — oiH TOTOK CcTaOUIBHO HE MOXKET 3aXBAaTUTh BCe HEOOXOIUMbIE
eMy pecypchl (YHUKaIbHast KOMOMHAIMS, B KOTOPOI BCE PECYPCHI OHOBPEMEHHO
OKa3bIBalOTC CBOOOIHBIMU KPaiiHe PEJIKO).
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380 MpunoxxeHne A. MHOronoToYHoCTb 11

O Obpamumas 610KUPOEKA — HECKOJIBKO IIOTOKOB «BXOJAT B KJIMHY»: BCE OHU 3aXBa-
TBIBAIOT OJIMH PECYPC, 3aTEM OCBOOOKAAIOT OJMH PECYPC... CHOBA U cHOBA. Takast
CUTyalusia OCO6eHHO BepoATHA ITPpU UCIIOJIb30BaHNUN TPUBUAJIbHBIX aJITOPUTMOB
TIJIAaHNPOBaHMA IIPOIECCOPHOTO BpEeMEHN (BCTpOGHHbIe CUCTEMDI; HpOC'I‘eI(/JIH_H/Iey
HalMCaHHbIE BPYYHYIO aJITOPUTMbI 02 IaHCUPOBKU [IOTOKOB).

O6e cutyaruu MOTYT IPUBECTU K CHIZKEHHIO TIPOM3BOIUTEbHOCTHU. [lepBast cutyarist
06opaurBaeTCst HEIOCTATOUHBIM, a BTOPast — 3aBBIIIEHHBIM 1 MaJI09(D(MEKTHBHBIM HC-
M0JIb30BAHKUEM ITPOIIECCOpa.

Kaxkoii 661 HeahheKTUBHON HI Ka3aiach 9Ta CTPATErust, OHa BCE JKe JIyUIlle, YeM HiTde-
ro. ITo xpaiineil Mepe, BBI BCeTZa MOKETE PEaTI30BATh €€, eCIIH BCE OCTATbHBIE MEPBI
He JIAl0T Pe3yJIbTara.

HapyLueH ne oTCyTCrtBusa BbiITECHEHUA

Jlpyras cTparerus IpeaoTBPAILeHUs] B3aUMHBIX OJIOKMPOBOK OCHOBAHA Ha TOM, YTOOBI
MOTOKK MOTJIH OTHUMATh PECYPCHI Y APYTHUX MOTOKOB. OOBIYHO BBITECHEHUE PEaT-
3yercs Ha OCHOBE IIPOCTOr0 MeXaHu3Ma 3arpocoB. Korga motok 06HapyKUBaeT, 4To
pecype 3aHT, OH 00pallaeTcst K BJAaAeJIblly € 3allPOCOM Ha ero ocBobosxkaerue. Ecim
BJIAZIEJIET] TaK)Ke OJKUAAET APYrOro Pecypca, OH 0CBOOOKIAET BCe yAepKIBacMble
PEeCypChl U HAaUMHAET 3aXBaThIBATh UX 3aHOBO.

[lanHoe perrieHre CXOHO € TIPEeIbIIYIINM, HO UMeeT JIOTIOJTHUTEeIbHOe ITPeNMYIIeCTBO:
MIOTOK MOKET OKUIATH OCBOOOKAEHUS pecypca. ITO CHIKAET KOJTMIECTBO OCBOGOK-
JIeHUIi ¥ TOBTOPHbBIX 3aXBaToB. Ho yuTHTe, YTO MPaBUIbHO Pealn30BaTh yIpaBJjeHue
3aIpocaM’ BeCbMa HEIPOCTO.

HapylLueHue UMKJINYECKOro OXXuaaHus

ITO caMast PacTIpOCTPaHeHHAsT CTPATETHS MPEOTBPAIIEHNST B3ANMHBIX GIOKUPOBOK.
B 6osbimumcTBE CECTEM OHA He TPpeOyeT HIUYEro, KpoMe CHCTEMBI TIPOCTBIX TIPABHI,
COOTIOIAEMBIX BCEMU CTOPOHAMI.

BcroMHUTE TIPUBEICHHBINA paHee MPUMEP ¢ TTOTOKOM 1, KOTOpOMY HEOGXOIUMBI
pecype 1 1 pecypc 2, 1 IIOTOKOM 2, KOTOpoMY HeoOXoauMbl pecypc 2 u pecypce 1. 3a-
CTaBbTe MOTOK 1 ¥ IOTOK 2 BBIIEJATH PECYPCHI B TOCTOSSHHOM TIOPSI/IKE, TPH KOTOPOM
IIUKJINYECKOE OJKMIAHNE CTAHET HEBO3MOKHBIM.

B 6oJiee obiem Buie, €Ciu BCe MOTOKU COTJIACYIOT €IMHbBII TI00aNbHbBII MOPSATO0K

u OyZIyT 3aXBATBIBATH PECYPCHI TOIBKO B YKA3aHHOM TOPSIIKE, TO B3ANMHAsT OITOKM-

POBKa CTaHET HEBO3MOKHON. JTa CTPATETHs, KaK M BCE OCTATBHbBIE, MOXKET CO3/[aBaTh

IPOOJIEMBL

O Tlopsimok 3axBaTa MOJKET He COOTBETCTBOBATD TOPSIIKY MCTTOJB30BAHIIS; TAKIM
06pa3oM, pecypc, 3aXBadeHHbII B HAYasIe, MOYKET He UCTIOIb30BATHCS /10 CAMOTO
KOHI[a. B pesyJibrare pecypehl OCTa0TCst 3a0JIOKMPOBAHHBIME JOJIbIIE HEOOXO/U-
MOTO.
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O Cobmogenne (GUKCUPOBAHHOIO MOPS/IKA 3aXBaTa PECYPCOB BOZMOKHO He BCer/a.
Ecsin upenTrdukaTop Broporo pecypca onpeiessieTcst Ha OCHOBaHUU OIepallnii,
BBITIOTHSIEMBIX C TTEPBBIM PECYPCOM, TO 3Ta CTPATErusl CTAHOBUTCSI HEBO3MOKHOM.

HWrax, CyIiecTByeT MHOIO Pa3HBIX CIIOCOOOB MIPEAOTBPAIECHI B3AUMHBIX OJIOKUPOBOK.
O/1HY IPUBOJISIT K KCTOTIEHHTO TIOTOKOB, /IPYTHE — K MHTEHCUBHOMY UCTIOJIb30BAHUIO
[poieccopa U yXyAlleHuIo BpeMeH! OTK/IMKa. BeciaTHblil cbip ObIBaeT TOJBKO
B MBbIIIIeJI0BKe!

M30/15111151 TIOTOKOBOI'O KO/ Balllero PelleHus YIpoIlaeT HACTPOIKY U 9KCIIEPUMEHTBI;
K TOMY 3Ke 9TO JIeiicTBEHHbII c110c06 cOopa nHbopMaiuu, HeoOXOIUMOIL /ISt OIpejie-
JICHHS OIITUMAJIbHBIX CTPATErHii.

TecTupoBaHMe MHOronoToO4YHOro Koga

Kak narmucatb TecT, AeMOHCTPUPYIOINIT HEKOPPEKTHOCTD MHOTOTIOTOYHOTO KOZIA?

01: public class ClassWithThreadingProblem {
02: int nextld;

03:

04: public int takeNextId() {
05: return nextId++;

06: }

07:}

Tect, moKa3bIBAIOIMINI HEKOPPEKTHOCTD, MOJKET BBITJISACTD TaK:

O 3amoMHUTH Tekymiee 3HaYeHNE next1d.

O Co3snathb 1Ba MMOTOKA, KAK/IbII M3 KOTOPBIX BbI3bIBaeT takeNextId() 1mo oHOMY pasy.
Q VYb6exurbed B TOM, uTO 3HaveHue nextld Ha 2 6oJiblie NUCXOLHOTO.

O BbINOMHATH TECT /IO TEX TIOP, TIOKA B XO/I€ OUYEPEHOTO TecTa next1d He yBeqnduTcst
TOJIBKO Ha 1 BMecTO 2.

Kop takoro Tecta nipesicrasiiex B aucTuHTe A.2.

Jinctunr A.2. ClassWithThreadingProblemTest.java
01: package example;

02:

03: import static org.junit.Assert.fail;

04:

05: import org.junit.Test;

06:

07: pubTic class ClassWithThreadingProblemTest {

08: @Test

09: public void twoThreadsShouldFailEventually() throws Exception {

10: final ClassWithThreadingProblem classWithThreadingProblem
= new ClassWithThreadingProblem():

11:

12: Runnable runnable = new Runnable() {

npodoicenue
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Mpuno)xeHue A. MHOronoTo4HoOCTb II

JInctuHr A.2 (MpoaomKeHne)

13: public void run() {
14: classWithThreadingProblem.takeNextId():
15: }
16: }
17:
18: for (int 1 =0; 1 < 50000; ++i) {
19: int startingld = classWithThreadingProblem.TastId;
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.lastId:
30:
31: if (endingld != expectedResult)
32: return;
33: }
34
35: fail("Should have exposed a threading issue but it did not.");
36: }
37: %}
Ctpoka OnucaHue
10 CozpaHue ak3emnnsapa ClassWithThreadingProblem. O6paTvTe BHMaHWe Ha Heobxo-
[MMOCTb MCMOMNb30BaHWs KoyeBoro cioga final, Tak Kak Hnxe 06bekT ncnonb3yercs
B @HOHWMHOM BHYTpPEHHEM Knacce
12-16 Co3gaHune aHOHMMHOMO BHYTPEHHEro Kracca, ucnosb3ytowero sksemnnsap ClassWith-
ThreadingProblem
18 Kopa BbINMOMHSAETCS KOMMYECTBO pa3, A0CTaTOYHOE AN1S AEMOHCTpaLMK ero HEKOppeKT-
HOCTM, HO TaK, YTO6bl OH HE BbIMOMHAJCSA «CMLWKOM A0Nro». HeobxoanMmo BbiaepXkaTb
6anaHc Mexay AByMs Lensamu; cbou JoMKHbI BbISIBNSTLCA 3@ pa3yMHoe BpeMsi. [Moao-
6paTb HYXXHOE YMCO HEMPOCTO, XOTS, KaK Mbl BCKOPE YBUAWM, €r0 MOXHO 3aMeTHO
COKpaTUTb
19 CoxpaHeHue HavanbHOro 3HaudeHusi. Mbl MbiTaeMcst AokasaTb, 4To kop ClassWith-
ThreadingProblem HekoppekTeH. Ecnn TeCT npoxoauT, TO OH AOKa3bIBAET, UTO KOA
HekoppekTeH. Ecnn TecT He NpoxoauT, TO OH He JoKa3blBaeT HUYero
20 ViToroBoe 3HayeHne AOMKHO BbITb Ha ABa 6onblue TekyLero
22-23 Co3faHue [ByX NOTOKOB, UCMONb3YHOLLMX 06bEKT, KOTOPbIV 6blf CO3AaH B CTPOKax 12—
16. [1Ba NOTOKa, MbITAIOLWMXCS UCMONb30BaTb 0aMH ak3eMnnsp ClassWithThreading-
Problem, MoryT nomeluats Apyr Apyry; 3Ty CUTyauuMio Mbl M MbITAEMCSt BOCMPOU3BECTY.
24-25 3anyck AByX NOTOKOB
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Crpoka OnucaHue
26-27 OxunpaaHue 3aBepLueHnst 060oMxX NOTOKOB C MOCNeaytoLLEeN NPOBEPKON Pe3ybTaToB
29 CoxpaHeHune UTOroBoro 3HayeHus
31-32 OTtnuyaeTcs nu 3HadeHune endingld oT oxuaaemoro? Ecnv oTnnyaeTcs, BEpPHYTb

Np13HaK 3aBepLUeHNst TecTa — A0KasaHo, YTo kog paboTaeT HekoppeKkTHO. Ecnu HeT,
nonpobosaTb eLle pa3

35 Ecnn ynpasneHue nepefaHo B 3Ty TOUKY, HalLMM TeCTaM He yAanoch [okasaTb He-
KOPPEKTHOCTb KoAa 3a «pa3yMHoe» BpeMsi. JInbo koa paboTaeT KOppekTHO, MMbOo Ko-
JIMYECTBO MTepaLyii 6bII0 HEAOCTATOUHBIM [t BO3HUKHOBEHWSI COOMHOWM KOMBUHALMK

BeccriopHo, 3TOT TeCT co31aeT YCAOBUS JJIsT BBISBJIECHUS POOJIEeM MHOTOMOTOYHOTO
o6uosenns. Ho mpobiema BCTpedaeTcs HaCTOMBKO PEAKO, YTO B IOAABJISIOEM OOJIb-
IITTHCTBE CIyYaeB TECTUPOBAHME ee TIONIPOCTY He BBISBUT. B camMoM Jiesie, 171 CKOJIbKO-
HUOY b CTATUCTUYECKU 3HAYMMOTO BBISIBIECHUS IPOOIEMBI KOJTMYECTBO UTEPALIMii
JIOJIKHO TIPEBBIIATh MUJLIMOH. HecMoTpst Ha 9TO, 3a /IECATH BBITIOJHEHNN TUKJIA U3
1000 000 urepanuii mpobirema Oblia OOHAPYIKEHA BCErO OAMH Pas. ITO 03HAYAET, UTO
IS HaJIesKHOTO BBISABJICHHS cOOEB KOJUYECTBO UTEPALHil I0JIZKHO COCTABJISATh OKOJIO
100 MmummmonroB. Kak 107T0 BBI TOTOBBI JKAATh?

axe ecu Tect GyIET HAIEKHO BBISIBIATH COOM Ha OJJHOM KOMIBIOTEPE, BEPOSITHO,
€r0 TPUJIETCST 3aHOBO HACTPAUBATH € JIPYTUMHE [TAPAMETPAMU JIJIsT BBISIBJIEHUST COOEB
Ha JIPyTOM KOMIIBIOTEPE, OTIEPAIIMOHHON crcTeMe miau Bepenu JVM.

A Besib Mbl B35JIM O4€Hb IIPOCTYIO 3a7auy. Ecin HaMm He yjaeTcs JIerko IpoJeMOH-
CTPUPOBATH HEKOPPEKTHOCTD KOJA B TPUBUAJIBHOMN CUTyAIMU, KAK OOHAPYKUTD 110-
HACTOSIIIEMY CTOKHYIO TPOGIEMy?

Kax yckoputh BbistBIIeHHE 9TOTO TipocTeiiiiero cbos? W uTo ene BaxkHee, Kak HATIN-
caTh TECTDI, IEMOHCTPUpPYIOIHe cOou B Gostee cokioM Kome? Kax y3Hats, 4To KO
HEKOPPEKTEH, eCJIN Mbl Jlaske He 3HaeM, Iie uckaTh? HeckoabKo BO3MOXKHBIX M/leH.

Tectuposanue meromxom Monre-Kapio. Cueraiite TecThl 10CTaTOUHO TUOKUMIL, UTO-
ObI BbI MOTJIN JIETKO BHOCUTH M3MEHEHU B UX KOH(urypaiuio. ITosropsiire TecTbl CHO-
Ba 1 CHOBA (CKajkKeM, Ha TECTOBOM CEPBEPE) CO CIYUYANHBIM UBMEHEHUEM TTapaMETPOB.
Eciu B xoze TecTupoBanus OyzeT o6HapyKeHa olInOKa, 3HAYNUT, KO HEKOPPEKTEH.
Haunure mmcath 9T1 TeCTbI HA PaHHei cTagnu, 4TOObI KaK MOKHO paHee HayaTh UX
BBIIIOJIHEHIE Ha cepBepe HelpephIBHON nHTerpauu. He 3a0yabre coXpaHuTh HaOOp
YCJIOBHL, TPU KOTOPOM OBLIT BBISIBJIEH COOM.

O BoinosHgiiTe TecThl Ha Kask10ii 1esieBoil miaTdopme paspaboTk. MHOTOKpaTHO.
Henpepsisio. YeM mpopokuTenbaee TecTsl pabotaior 6e3 ¢O0eB, TeM BBIIIE Be-
POSTHOCTD, UTO:

*  KOJ IPOJyKTa KOPPEKTEH, JTNO0

*  TeCTHPOBAHUS HEIOCTATOYHO /IS BBIABJIEHU IPOOIIEM.
3arryckaiite TeCTbl Ha MANIMHAX C PA3HOM HArPY3KOi. ECM BBI CMOKeTe IMUTHPOBATH
HarpysKky, OJIM3KYI0 K cpejie pealibHOI 9KCILIyaTallii, CAeIaiTe aTo.
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Ho naske mocsie BBITIOJHEHUS BCEX ITHX JIEUCTBUN BEPOSITHOCTH OOHAPY/KEHUSI MHOTO-
MIOTOYHBIX TIPOOJIEM B BAllleM KOJI€ OCTABJISIET sKeaTh ryutiero. CaMbIMi KOBAaHBIMU
OKa3bIBAIOTCA TPOOIEMbI, BO3HUKAIOIIUE TIPY OTIPECJEHHBIX KOMOUHAIMSAX YCITOBUH,
BCTPEYAOIUXCST OANH Pa3 Ha MIJLTHap/. Takue TpobIeMbl — HACTOATIIE GIY CTOXK-
HBIX CUCTEM.

CpeacrBa TeCTUpoBaHUA
MHOIoONOTOYHOIo KoAa

Kommnanust IBM cospamna nporpammy ConTest!, koTopast 0coObIM 06pazoM TOTOBUT
KJIACCBI [JIs1 IIOBBIIIEHNSI BEPOSTHOCTU CO0EB B IIOTOKOBO-HEOE30IIaCHOM KOJIE.

Mo He cBsizanbl Hu ¢ IBM, Hu ¢ rpymmoii paspaborku ConTest. O6 atoit mporpammve
HaM pacckasas oAt u3 Kosuer. OKasagoch, 4TO BCETO HECKOJIBKO MUHYT UCIIOIb30-
BaHUA COHT@St PaAKaJbHO IMOBBIIITAIOT BEPOATHOCTD BbISABJICHUA MHOTOIIOTOYHBIX
cboes.

TeCTI/IpOBaHI/Ie c ucnosb3oBanrem ConTest IIpoOXoauT 110 C]Ie,ZIYIOHIeﬁ CcXeMe:

O Hanwumure TecTsl ¥ KO/ IPoAyKTa. [Ipocienute 3a TeM, 4TOObI TECThI ObLIN CIIEIH-
AJIbHO CIIPOEKTUPOBAHBI JIJIST UMUTAIIMN 0OPAIIEHUET OT MHOTUX MOJTb30BATEIEH ITPH
nepeMeHHON Harpy3Ke, Kak yIIOMHHAJIOCh paHee.

O IlpoBennTe MHCTPYMEHTOBKY KO/la TECTOB U TpoaykTa rpu oMot ConTest.
QO BoimosiHuTe TECTHI.

Ecy BbI IOMHWUTE, paHee cOO#T BBISIBIISLICS TPUMEPHO OJIMH Pa3 3a JIECATh MUJUTHOHOB
samyckoB. ITocsie nHerpymenToBku koga B ConTest c6ou cTajii BHIABJIATHCS OAMH Pa3
3a mpuouamy 3aryckoB. TakuM 06pasoM, cOOU B aJalTUPOBAHHBIX KJIACCAX CTAJIM Bbl-
SIBJIATHCS HAMHOTO ObICTpPEE U HaJle/KHEe.

3ak/ilnyeHume

B 971011 Ty1aBe MBI IPEATPUHAIN OYeHb KpaTKoe ITyTellecTBUe 10 OTPOMHOM, HeHa-
JIe5KHO TepPUTOPUU MHOTOIIOTOYHOTO IIporpaMMupoBsanus. Harie 3snakomMcTBo ¢ 910l
TEMON HeJTb34 Ha3BaTh Jiaske MOBEPXHOCTHBIM. OCHOBHOE BHUMAaHUE Y/IEJIAI0Ch METO-
TlaM TIO/IZIEP/KAHUS YUCTOTHI MHOTOTIOTOYHOTO KOJTa, HO €CJTH BBI COOMPAETeCh MICATh
MHOTOIIOTOYHbIE CUCTEMBI, BaM IIPUETCS ellle MHOTOMY Hay4YUTbCs. Mbl peKoMeH1yeM
HauaTh ¢ 3aMedareabHol kaurn Jlyra JIn «Concurrent Programming in Java: Design
Principles and Patterns» [Lea99, p. 191].

B a10ii r1aBe paccMaTprBauCh OMACHOCTH MHOTOTIOTOYHOTO OGHOBJIEHUS, & TAKKE Me-
TOJIBI YHCTOM CHHXPOHU3AIUY 1 OJIOKMPOBKH, KOTOPbIE MOTYT UX TPEAOTBPATUTE., MbI

! http://www.haifa.ibm.com/projects/veri cation/contest/index.html
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MonHble NpUMepLl Koaa 385

o6Cy i, KaK MOTOKH MOTYT HOBBICUTD [TPOU3BOAUTELHOCTD CUCTEM C MHTEHCHBHBIM
BBOJIOM/BBIBO/IOM, & TaKKe KOHKPETHbIE IIPUEMBI IIOBbIIIIEHUS IIPOU3BOAUTEILHOCTH.
Takske Gblia paccMOTpeHa B3auMHast GIIOKMPOBKA 1 YUCTBIE CIIOCOOBI €€ MPeIoTBpaIiie-
Hus. [[prroskeHre 3aBepiaeTcs ONMUCaHueM CTPATETUH BBISIBJICHIS MHOTOTIOTOYHBIX
po0bJIeM TTIOCPEACTBOM HHCTPYMEHTOBKH KOJIa

NMonHble npuMepbl Koaa

OaHONOTOYHasA peann3aumns apXuTeKTypbl
«KJINeHT/cepBep>

JNnctuHr 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;

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

npodoicenue
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JInctuHr A.3 (MpoaomKeHne)

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;

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

private void closelgnoringException(ServerSocket serverSocket) {
if (serverSocket != null)
try {
serverSocket.close();
} catch (IOException ignore) {

}
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Jinctuur 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);

}

}

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;

npodoicenue
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JInctuHr A.4 (NpoaomKeHne)

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) {

}
}

JinctnHr A.5. MessageUtils.java
package common;

import java.io.IOException;

import java.io.InputStream;

import java.io.ObjectInputStream;
import java.io.ObjectOutputStream;
import java.io.OutputStream;
import java.net.Socket;

public class MessageUtils {
public static void sendMessage(Socket socket, String message)
throws IOException {
OutputStream stream = socket.getOutputStream();
ObjectOutputStream oos = new ObjectOutputStream(stream);
00s.writeUTF (message) ;
00s.flush();
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389

public static String getMessage(Socket socket) throws IOException {
InputStream stream = socket.getInputStream();
ObjectInputStream ois = new ObjectInputStream(stream);
return ois.readUTF()

ApXUTEKTYypa «KJIMeHT/cepBep>
C UCMOJIb30BaHMEM NMOTOKOB

[TepeBoj cepBepa Ha MHOTOIIOTOYHYIO aPXUTEKTYPY CBOIUTCA K IIPOCTOMY U3MEHEHHIO

ynkm process (HOBbIE CTPOKH BbIIETICHBI JKUPHBIM ITPU(HTOM ):

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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Jinctuur B.1. SerialDate.Java

—_
~
*

34

bR I R T T . S S S S S I . S . S S S S I

* %

*
*
*
*
*

JCommon : OuONMOTEKa KNAaccoB OOWEr0 HasHayeHua Ans nnatopmsl Java(tm)

(C) Copyright 2000-2005, by Object Refinery Limited and Contributors.
MHdopmaund o npoekte: http://www.jfree.org/jcommon/index.html

bubnnoteka pacnpocTpaHseTcqa OeCnnaTHO; Bbl MOKeTe CBOOOAHO PacnpoCTPaHATb
W/ UAN N3MEHATL ee Ha yCnoBuax nuueHsmn Lesser General Public License

B (Qopmynuposke Free Software Foundation; nubo sepcun 2.1 nuueHsuu, nmbo
(Ha Bawe ycmoTpeHue) OO nocnepyowen Bepcun.

bubnuoTeKka pacnpocTpaHdeTcd B Hajexie, 4YTO OHa OyfeT NonesHa, HO

BE3 KAKWX-NIUB0 TAPAHTWI. pawe 6e3 noppasymesaewmoit rapaHtuu MPUTOLHOCTM
nns KOHKPETHOW LENMK. 3a noapoBHocTamu obpauwaiiteck k GNU Lesser General
Public License.

Bbl nomkHbl nonyyunTte Konwuio angenann GNU Lesser General Public License

C 3TON OMONMOTEKOM; ecin 3TOr0 He npousowno, obpatutech B Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
USA.

[Java aBnaetcs 3aperncTpupoBaHHOM TOProsoi Mapkoi Sun Microsystems, Inc.
B CoeanHeHHbix WITaTax u Apyrux cTpaHax].

(C) Copyright 2001-2005, by Object Refinery Limited.
AsTop: [asup Tunbept (ana Object Refinery Limited);
Y4acTHNKK : -

$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
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

fo0% ok ok % 3k X 3k X 3F X 3k X 3k X %k X % %

*
~

M3meHeHus (HauymHaa ¢ 11 okT40pa 2001)

11.10.2001 : Peopranusauus Knacca u ero nepeMeljeHne B HOBbI naKeTt
com.jrefinery.date (DG):

05.12.2001 : [lobaBnexue metopna getDescription(), ucCKo4eHue knacca
NotableDate (DG);

12.12.2001 : Tlocne ynanexna knacca NotableDate IBD TpebyeT Hanuyns
metona setDescription() (DG): ucnpasneHs ownbKu
B (hyHKuMAx getPreviousDayOflWeek (), getFollowingDayOfWeek()
n getNearestDayOflWeek () (DG);

05.12.2001 : WcnpaBneHue ownbri B Knacce SpreadsheetDate (DG);

29.05.2002 : lepeMelleHne KOHCTAHT MecsueB B OTAENbHbIA MHTepdeiic
(MonthConstants) (DG);

27.08.2002 : WcnpasneHue ownbkn B addMonths(), cnacubo N???levka Petr (DG);

03.10.2002 : WcnpaBnexue ownbok no uxdopmaumn Checkstyle (DG);

13.03.2003 : Peanusauus Serializable (DG);

29.05.2003 : WcnpasneHue ownbkn B Metome addMonths (DG);

04.09.2003 : Peanuszauus Comparable. 06HoBnenne Javadoc ans isInRange (DG):

05.01.2005 : UcnpasneHne ownbku B Metope addYears() (1096282) (DG);

package org.jfree.date;

import java.io.Serializable;

import java.text.DateFormatSymbols;
import java.text.SimpleDateFormat;
import java.util.Calendar:

import java.util.GregorianCalendar;

~
*
*

X% X % X % % 3k 3k 3 3 % X X X X X

*/

AGCTpaKTHbIK Knacc, onpepensiownii TpeboBaHna N7 MAHANYNAUNA C faTamu

0€e3 MNpMUBA3KM K KOHKDPETHOW peann3auuu.

<p>

TpebogaHue 1 : cosnapeHne C npefcTasfeHneM nat B QopmaTte Excel:

TpeboBaHe 2 : KNacC NONMKEH OblTb HEU3MEHHbIM

<p>

oyemy He nucnonb3osaThb java.util.Date? byaem ucnonb3oBaTh, rAe 3TO MMEET CMbICH.
Knacc java.util.Date GbiBMAeT *CANMWKOM* TOYHbIM - OH NPEACTABAAET MOMEHT
BpeMeHN C TOYHOCTbIO A0 1/100 cekyHasl (Npu 3TOM Cama faTta 3aBUCUT OT 4acOBOro
noaca). MHorpa ObiBAET HYKHO MPOCTO NPEACTaBWUTb KOHKPETHbIA eHb (CKakeM,

21 ansaps 2015), He 3ab0TACb O BpEMEHW CYTOK, YaCOBOM Mosce u T.[.

IMeHHO N4 TaKkWx cuTyauui onpepensetcs knacc SerialDate.

<p>

Bbl mokeTe Bbi3BaTh getInstance() ans nonyyeHns KOHKPETHOro cybKnacca
SerialDate, He 6eCnoKOACb O peanu3auuu.

@author David Gilbert

npodoicenue
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Jinctuur B.1 (npogomkeHne)
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 cepuanuzaunu. */
private static final Tong serialVersionUID = -293716040467423637L ;

/** CnmBonnyeckne 0003HAYeHNnqa dopmaTta aatel. */
public static final DateFormatSymbols
DATE_FORMAT_SYMBOLS = new SimpleDateFormat().getDateFormatSymbols()

/** [lopankoBbii HoMep ana 1 auBaps 1900. */
public static final int SERIAL_LOWER BOUND = 2:

/** [lopankoBbli HoMep ana 31 pekabpsa 9999. */
public static final int SERIAL UPPER BOUND = 2958465;

/** HanMeHbliee 3HaYyeHwe rofa, NOANEpKMBAEMoe (opMaToM faThl. */
public static final int MINIMUM_YEAR SUPPORTED = 1900;

/** Hanbonbwee 3HavyeHwe rofa, noanepxmsaemoe (hopmaToM fatel. */
public static final int MAXIMUM_YEAR SUPPORTED = 9999;

/** KOHCTaHTa ANA noHefenbHuka, aKkeuBaneHT java.util.Calendar.MONDAY. */
public static final int MONDAY = Calendar.MONDAY;

/**

* KOHCTaHTa [Ns BTOPHMKA, 9JKBMBaneHT java.util.Calendar.TUESDAY.
*/

public static final int TUESDAY = Calendar.TUESDAY;

/**

* KOHCTaHTa AnA Cpefibl, 3KBMBANEHT

* java.util.Calendar.WEDNESDAY.

*/

public static final int WEDNESDAY = Calendar.WEDNESDAY;

/~k~k

* KoHCcTaHTa nns yeTsepra, akBuBaneHT java.util.Calendar.THURSDAY.
*/

public static final int THURSDAY = Calendar.THURSDAY;

/** KoHCTaHTa Ana naTHuUbl, aKkBuBaneHT java.util.Calendar.FRIDAY. */
public static final int FRIDAY = Calendar.FRIDAY;

/**

* KoHCTaHTa Ana cyb6oThl, aKkBuBaneHT 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 ANd BOCKpeceHbf, 3KkBMBaneHT java.util.Calendar.SUNDAY. */

public static final int SUNDAY = Calendar.SUNDAY;

/** KonnyecTBo [HEN B MecAlLax HEBUCOKOCHOrO roga. */

static final int[] LAST DAY OF MONTH =

{0. 31, 28. 31, 30. 31, 30, 31, 31. 30. 31. 30. 31};

/** Konn4yecTBO [JHEN OT Hayana rofa N0 KOHUA Mecsua B HEBUMCOKOCHOM rope. */

static final int[] AGGREGATE_DAYS TO END OF MONTH =

{0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365};

/** Konn4yeCTBO [IHElt [0 KOHUa npefbiayuero mecaua. */
static final int[] AGGREGATE_DAYS TO END OF PRECEDING MONTH =

{0, 0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365}:

/** KonuyecTBo [HE OT Hayana rofa [0 KOHUA Mecaua B BWCOKOCHOM rope. */

static final int[] LEAP_YEAR AGGREGATE DAYS TO_END OF MONTH =

{0, 31, 60, 91. 121, 152, 182, 213, 244, 274, 305, 335, 366}

/**

* KonnyecTtBo [Hel 10 KOHLA npeasifyuwero mecaua 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
public static

/** KOHCTaHTa
public static

/** KOHCTaHTa
public static

/** KoHCTaHTa
public static

/** KoHCTaHTa
public static

/** KoHCTaHTa
public static

/** KoHCTaHTa
public static

/** KOHCTaHTa
public static

/** KoHCTaHTa

Ana 0003Ha4YeHNa NepBOI Hefenn mecaua. */
final int FIRST _WEEK IN MONTH =

Ana 0003HAa4YeHNa BTODPOI Hefenn mecaua. */
final int SECOND_WEEK_IN MONTH = 2;

Ana 0003HAa4YeHNq TpeTbell Hefenn mecaua. */
final int THIRD WEEK IN MONTH =

[ns 0003HayeHus 4eTBEpTOW Hefenn mecaua. */
final int FOURTH WEEK IN MONTH = 4;

ona 0003HAYeHMS MOCNEeNHen Hepenn mecsua. */

1;

3;

final int LAST_WEEK_IN_MONTH = 0:

ans 0003Ha4eHua TUNa ANANasoHa.
final int INCLUDE_NONE = 0;

ans 0003HA4eHua TUNa ANanasoHa.
final int INCLUDE_FIRST = 1:

ans 0003Ha4eHWs TUNa AManasoHa.
final int INCLUDE_SECOND = 2:

Ans 0003HayeHud Tuna Ananas3oHa.
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Jinctuur B.1 (npogomkeHne)

187
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

public static final int INCLUDE_BOTH = 3:

/**

* Useful constant for specifying a day of the week relative to a fixed
* date.

*/

public static final int PRECEDING = -1;

/**

* KoHCTaHTa And OnpefeneHns QHA Hefenu OTHOCUTENbHO
* (UKCUPOBAHHOM [aThl.

*/

public static final int NEAREST = 0;

/*-k

* KOHCTaHTa Ana onpefeneqHna [Hs Hefpenu OTHOCUTENbHO
* (DUKCUPOBAHHOW [aThl.

*/

public static final int FOLLOWING = 1;

/** Onucaxue patel. */
private String description;

/~k~k

* KOHCTPYKTOP MO YyMONYaHMO.
*/

protected SerialDate() {

}

/**
* BosspawaeTt <code>true</code>, ecnan uenoe 4ucno code COOTBETCTBYET
NECTBUTENbHOMY AHIO Hepenn, uan <code>false</code> B MPOTMBHOM Clyyae.

@return <code>true</code>, ecnn uenoe 4yucno code COOTBETCTBYyET
NeiCTBUTENbHOMY [HI Hepenu, <code>false</code> B NPOTMBHOM Cnyvae.
*/
public static boolean isValidWeekdayCode(final int code) {

*
*
* @param code Kof, NPOBEPAEMbIA HA AOMYCTUMOCTb.
*
*
*

switch(code) {
case SUNDAY:
case MONDAY:
case TUESDAY:
case WEDNESDAY:
case THURSDAY:
case FRIDAY:
case SATURDAY:
return true;
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

}

/**

return false;

* [IpeobpasyeT nepefaHHyi0 CTPOKY B A€Hb HEfesu.

X % % X %

*/

@param s CTpoKa, NpeacTaBnfAoWas [eHb Heaenm.

@return <code>-1</code>, ecnu CTpoKa He nNpeobpasyeTcsd, NeHb Hefenu

B MPOTUBHOM Cly4ae.

public static int stringToWeekdayCode(String s) {

}

/**

final String[] shortlWeekdayNames

= DATE_FORMAT SYMBOLS.getShortWeekdays();
final String[] weekDayNames = DATE FORMAT SYMBOLS.getWeekdays();

int result = -1;
s = s.trim();

for (int i = 0; i < weekDayNames.length; i++) {
if (s.equals(shortWeekdayNames[i]1)) {

result = i;
break ;

if (s.equals(weekDayNames[11)) {

result = i;
break:
}
}

return result;

* BosBpawaeT CTPOKY, NPeACTaBisouyl0 3afaHHbIi NeHb Heenu.

* % ok X

*

<p>

HeobxonuMo noucKkaTte Oosee aneraHTHoe pelieHne.

@param weekday [neHb Hefenu.

* @return cTpoKa, NpeACTaBndowas 3afaHHbLIA [eHb Hefenm.

*/

public static String weekdayCodeToString(final int weekday) {

final String[] weekdays =
return weekdays[weekday]:

DATE_FORMAT_SYMBOLS.getWeekdays():
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Jinctuur B.1 (npogomkeHne)

287

288 /**

289 * BosBpalaeT MaCCUB Ha3BaHMA MECALEB.

290 *

291 * @return MacCuB Ha3BaHWA MeCALEB.

292 */

293 public static String[] getMonths() {

294

295 return getMonths(false);

296

297 }

298

299 [**

300 * BosBpawaeT MaCcCMB HAa3BAHNMIA MECALESB.

301 *

302 * @param shortened @nar, yKassiBaowuii Ha HeoOXOAMMOCTH BO3BpATa
303 * COKPAWEHHbIX Ha3BaHWiA MecALes.
304 *

305 * @return MaccuB Ha3BaHWA MeCALEB.

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, ecin uenoe 4ucno code COOTBETCTBYET MEACTBUTENBLHOMY MecALy.
320 *

321 * @param code Kop, npoBepsembii Ha NERCTBUTENbHOCTSD .
322 *

323 * @return <code>true</code>, ecnn uenoe 4ucno code CooTBETCTByET
324 * NEACTBUTENLHOMY MeCcAUy .

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
338
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

case SEPTEMBER:
case OCTOBER:
case NOVEMBER:
case DECEMBER:
return true;
default:
return false;

}

/**

* Bo3BpallaeT KBapTan Ans 3afaHHOro Mecsua.

*

* @param code kog mecsaua (1-12).
*

* @return KBapTan, K KOTOPOMY OTHOCWUTCA MeCAl.
* @throws java.lang.ITlegalArgumentException

*/

public static int monthCodeToQuarter(final int code) {

switch(code) {
case JANUARY:
case FEBRUARY:
case MARCH: return 1;
case APRIL:
case MAY:
case JUNE: return 2;
case JULY:
case AUGUST:
case SEPTEMBER: return 3:
case OCTOBER:
case NOVEMBER:
case DECEMBER: return 4:

default: throw new I1legalArgumentException(
"SerialDate.monthCodeToQuarter: invalid month code."):

}

/**

* BosgpawaeT CTPOKY, NpeacTaBaulylo 3afaHHbii mecsy.

* <p>

* CTpoKa BO3BpalaeTcd B (opMe AJMHHOTO Ha3BaHWA Mecdua

* N3 NOKANIbHOTO KOHTEKCTa MO YMOJNYaHuio.

*

* @param month mecsu.
*

* @return CcTpoKa, NpeAcTaBnsowWas 3afaHHbLIA Mecau.

*/
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387
388
389
390
391
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

public static String monthCodeToString(final int month) {

return monthCodeToString(month, false):

}

/**
* BosgpawaeT CTPOKY, NpeacTaBnaulylo 3afdaHHblii Mecsy.
* <p>
* CTpoKa BO3BpallaeTCcd B (opMe [JIMHHOTO WAKM KOPOTKOTO HAa3BaHWA Mecsua
* 13 NOKANbHOrO KOHTEKCTA MO YMOMYAHMIO.
*
* @param month mecsu.
* @param shortened ecnn <code>true</code> B03BpallaeT COKpalleHHOe
* Ha3BaHue mecdua.
*
* @return CTpoKa, npeacTasnspWas 3afaHHblii Mecsl.
* @throws java.lang.ITlegalArgumentException
*/
pubTlic static String monthCodeToString(final int month,
final boolean shortened) {

// TIpDOBEPKA apryMeHTOB. ..
if (lisValidMonthCode(month)) {
throw new I1legalArgumentException(
"SerialDate.monthCodeToString: month outside valid range.");

}

final String[] months;

if (shortened) {
months = DATE_FORMAT SYMBOLS.getShortMonths();

}
else {
months = DATE_FORMAT SYMBOLS.getMonths();
}
return months[month - 17:
}
/*-k

* [lpeobpasdyeT CTPOKY B KOA Mecsua.

* <p>

* Meton BO3Bpawaer OfHy 13 KOHCTaHT JANUARY, FEBRUARY, ...,

* DECEMBER, cooTseTcTBywly 3afaHHOA CTpoKe. ECnu CTpOKa He pacno3Haetcs,
* MeTopj BO3Bpawaer -1.
*
*
*

@param s CTpoKa aAna 06paboTKM.
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437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487

* @return <code>-1</code>, ecnn CTpoKa He pasbupaeTcs, Mecsau ropa

* B NMPOTWUBHOM Clyyae.
*/

public static int stringToMonthCode(String s) {

final String[] shortMonthNames = DATE_FORMAT SYMBOLS.getShortMonths();
final String[] monthNames = DATE FORMAT SYMBOLS.getMonths();

int result = -1;
s = s.trim();

// CHa4ana neiTaeMcs pasobpaTh CTPOKY KaKk uUenoe yucno (1-12)...

try {

result = Integer.parselnt(s);

catch (NumberFormatException e) {

// TopaBnexne

}

// Tenepb uueM no HazBaHUAM MECALEB. . .
if ((result < 1) || (result > 12)) {

for (int i = 0; i < monthNames.length; i++) {
if (s.equals(shortMonthNames[i11)) {

result =1 + 1;
break;

}
if (s.equals(monthNames[i1)) ¢

result =1 + 1;
break:

}

return result;

BosBpauaeT true, ecnm uenoe yucno code npefcTaBnseT AEACTBUTENbHYH
Hepenio Mecsua, wan false B NMPOTMBHOM Chydae.

@param code KON, NpOBEpAEMbii HA [AEACTBUTENbHOCTD .
@return <code>true</code>, ecnu uenoe 4ucno code npencrasnger
NeACTBNTENbHYI HEfen Mecaua.

public static boolean isValidwWeekInMonthCode(final int code) {

switch(code) {
case FIRST WEEK_IN MONTH:

case SECOND_WEEK_IN_MONTH:

case THIRD_WEEK_IN_MONTH:
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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, ABN4€TCA NN 3a[aHHbIA TON BUCOKOCHDIM.
497 *

498 * @param yyyy ron (B auanasone ot 1900 po 9999).
499 *

500 * @return <code>true</code>, ecnu 3afaHHbli KON ABAAETCSH BUCOKOCHDIM .
501 */

502 pubTlic static boolean isLeapYear(final int yyyy) {
503

504 if (Qyyyy & 4) 1=0) {

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 KOAM4YeCTBO BUCOKOCHbIX roaos oT 1900 o 3agaHHOro ropa
521 * BKNOYATENBHO .

522 * <p>

523 * Yytute, 4to 1900 rog BMCOKOCHbIM He sBNAeTCH.
524 *

525 * @param yyyy ron (B ananasone o7 1900 po 9999) .
526 *

527 * @return KoAM4eCcTBO BUCOKOCHbIX ronoB oT 1900 f0 3ajaHHOro ropa.
528 */

529 pubTlic static int TeapYearCount(final int yyyy) {
530

531 final int Teap4 = (yyyy - 1896) / 4;

532 final int leapl00 = (yyyy - 1800) / 100;
533 final int Teap400 = (yyyy - 1600) / 400;
534 return Teap4 - Teapl00 + Teap400;

535

536 }

537

400
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538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
565
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

/~k~k

BoaspamaeT HOMEp nocnefgHero AHA MeCdla C y4eToMm
BWUCOKOCHbIX FOAOB.

*

*

*

* @param month mecay.

* @param yyyy roa (B ananazoHe oT 1900 po 9999).
*
*

@return HoMep nocCnefHero NHA Mecsua.
*/
public static int TlastDayOfMonth(final int month, final int yyyy) {

final int result = LAST DAY OF MONTH[monthl;
if (month != FEBRUARY) {
return result:

else if (isLeapYear(yyyy)) {
return result + 1;

}
else {
return result;
}
}
/-k-k

* Co3faeT HOBYW faTy, npubasnas 3afaHHOE KONWYECTBO [HEeN

* K 0a30BOI pate.

*

* @param days KOAMYECTBO NpUOABAAEMbIX AHEA (MOKET ObiTb OTPULATENbHbIM)
* @param base 06asosad nata.

*

* @return HoBas pata.

*/

public static SerialDate addDays(final int days, final SerialDate base) {

final int serialDayNumber = base.toSerial() + days;
return SerialDate.createlnstance(serialDayNumber):

}

/**

* Co3faeT HOBYW faTy, npubaBnaa 3afaHHOe KOAMYECTBO MecsueB

* Kk 0asoBOW fJaTe.

* <p>

* Ecnu 6asosaf fgaTa OnM3Ka K KOHUY Mecsua, pesynbTaT MOKeT Cherka
* cmematbcq: 31 madg + 1 mecay = 30 moHs

*

* @param months Konn4ecTBO NpubaBideMbiX MecaueB (MOKET ObiTb OTPULATENbHbIM) .
* @param base 0asoBad naTa.

*

npodoicenue 5
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588 * @return HoBas fnarTa.

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)
596 512 + 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 * Co3faeT HOBYW faTy, npubaBNAs 3afaHHOE KOMWYEeCTBO fleT

606 * K 0a3oBoOK fate.

607 *

608 * @param years Komm4ecTBO npubasnaembix net (MOxeT ObiTb OTPULATENbHbIM)
609 * @param base 0asoBad naTa.

610 *

611 * @return HoBas fpaTa.

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 baseD, SerialDate.lastDayOfMonth(baseM, targetY)

622 );

623

624 return SerialDate.createlnstance(targetD. baseM, targetY):
625

626 }

627

628 /**

629 * BosBpawaeTt nociefHion AaTy, NpUXOAAWYiCs Ha 3afaHHbIA [eHb Hefenu,
630 * MPEAWECTBYIOUYID 6asosoit faTe.

631 *

632 * @param targetWeekday Kon nHA Hepemnu.

633 * @param base 0asosad nata.

634 *

635 * @return nocnegHaa naTa, NPUXOAAWAACH Ha 3afaHHbIl [EeHb Hepenu,
636 * MPEAWECTBYIWASA 6a3oBoit naTe.

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,

}

/‘k‘k

// TIDOBEPUTL aApPTYMEHTSI. . .

final SerialDate base) {

if (!SerialDate.isValidWeekdayCode(targetheekday)) {
throw new ITlegalArgumentException(
"Invalid day-of-the-week code."

);
1

// OnpepenuTs party. ..
final int adjust;

final int baseDOW = base.getDayOfWeek ()
if (baseDOW > targetWeekday) {
adjust = Math.min(0, targetWeekday - baseDOW);

}

else {

adjust = -7 + Math.max(0, targetWeekday - baseDOW);

}

return SerialDate.addDays(adjust, base);

* Bo3gpalwaeT camyi paHHIo0 [aTy, NPUXOAAUYICS HA 3afaHHbil [EHb Hepenw

*
*
*
*
*
*
*

*/

MOCJIE 6a30BO AaThI.

@param targetWeekday Kkom nHA Hepenu.

@param base 0asoBad faTa.

@return camad paHHAA [aTa, NPUXOAAWAACH HA 3afNaHHbI [EHb Hefenm

MOCNE 6a30BOi faThl.

public static SerialDate getFollowingDayOfWeek(final int targetWeekday,

// TIDOBEPUTL ApPTYMEHTSI. . .

final SerialDate base) {

if (!SerialDate.isValidWeekdayCode(targethWeekday)) {
throw new ITlegalArgumentException(
"Invalid day-of-the-week code."

);
}

// Onpepenntb party. ..
final int adjust;

final int baseDOW = base.getDayOfWeek ()
if (baseDOW > targetWeekday) {
adjust = 7 + Math.min(0, targetWeekday - baseDOW);

else {
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689 adjust = Math.max(0, targetWeekday - baseDOW):
690 }

691

692 return SerialDate.addDays(adjust, base);

693 }

694

695 [**

696 * BosgpawaeT AaTy, NPUXOAAUWYOCA HA 3afaHHbl NeHb Hepfenm,
697 * CAMYI0 BJIM3KYID K Gaszosoit paTe.

698 *

699 * @param targetDOW Kom AHA Hepenu.

700 * @param base 0asosad naTa.

701 *

702 * @return paTa, NpUXORAWAACA HA 3ajaHHbI NeHb Hefenu,
703 * CAMAS BIIN3KAS Kk 6a3oBoii faTe.

704 */

705 public static SerialDate getNearestDayOflWeek(final int targetDOW,
706 final SerialDate base) {
707

708 // TIDOBEPUTL ApPTYMEHTSI. . .

709 if (!SerialDate.isValidWeekdayCode(targetDOW)) {
710 throw new ITlegalArgumentException(

711 "Invalid day-of-the-week code."

712 );

713 }

714

715 // OnpenenuTs 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 NOCNefHeMy [HIO Mecaua.

730 *

731 * @param base 0asosad nata.

732 *

733 * @return HoBas pata.

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
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788

}

/**
*
*
*
*
*
*
*

*/

return SerialDate.createlnstance(last, base.getMonth(), base.getYYYY()):

Bosspawaer cTpo
<p>
Heobxopumo nouc

Ky, COOTBETCTBYWILYI KONy HEAenu B Mecsue.

KaTb Oonee 3NeraHTHoe peweHue.

@param count UENOYUCIIEHHbIE KON Hefenn B Mecsue.

@return cTpoka,

COOTBETCTBYWUAA KOLY Hepenn B mecdaue.

public static String weekInMonthToString(final int count) {

}

/**
*
*
*
*
*
*
*

*/

switch (count)
case Seria
case Seria
case Seria
case Seria
case Seria
default :

{
1Date.FIRST WEEK IN MONTH : return "First";

1Date.SECOND_WEEK_IN MONTH : return "Second":

1Date. THIRD_WEEK_IN_MONTH : return "Third";

1Date.FOURTH WEEK IN MONTH : return "Fourth";

TDate.LAST WEEK_IN MONTH : return "Last”;

return "SerialDate.weekInMonthToString(): invalid code.";

Bo3BpawaeT CTPOKY, MPeACTaBNdlllyl NepefaHHoe 3HadyeHne relative.

<p>
Heobxopumo nouc

@param relative

KaTb Oonee 9NeraHTHoe peleHue.

KOHCTaHTa, npeAcTaBngiowas 3HavyeHue relative’ .

@return cTpoKa, NpefcTaBnqoWas nepefaHHoe 3HadveHne ‘relative’.

pubTlic static String relativeToString(final int relative) {

}

/**

* MeTof-haGpuia, BO3BPAWAWMA 3K3EMNNSD KOHKPETHOro CybKnacca

switch (relative) {

case Seria
case Seria
case Seria
default :

1Date.PRECEDING : return "Preceding":
1Date .NEAREST : return "Nearest";

1Date.FOLLOWING : return "Following":
return "ERROR : Relative To String";

* {@link SerialDate}.

*

405

npodoicenue 5



406

MpunoxeHume b. org.jfree.date.SerialDate

Jinctuur B.1 (npogomkeHne)

789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838

* @param day peHb (1-31)

* @param month mecauy (1-12).

* @param yyyy roa (B guanazoHe oT 1900 no 9999).
*

* @return 3xk3emnnap {@link SerialDate}.
*/
public static SerialDate createlnstance(final int day, final int month,
final int yyyy) {
return new SpreadsheetDate(day, month, yyyy):

}

/“k*
* MeTon-habpuia, BO3BDAWAWMA 3K3EMNNAD KOHKPETHOro CybKnacca
* {@1ink SerialDate}.

*

* @param serial nopdaxosblii Homep aHA (1 auBapsa 1900 = 2).

*

* @return sksemnngp SerialDate.

*/

public static SerialDate createlnstance(final int serial) {
return new SpreadsheetDate(serial);

}

/**

* Meton-thabpuKka, BO3Bpawabumin ak3emnnsp cybknacca SerialDate.
*

* @param date 00beKkT paThl Java.

*

* @return aksemnndp SerialDate.

*/

public static SerialDate createlnstance(final java.util.Date date) {

final GregorianCalendar calendar = new GregorianCalendar():

calendar.setTime(date);

return new SpreadsheetDate(calendar.get(Calendar.DATE),
calendar.get(Calendar.MONTH) + 1,
calendar.get(Calendar.YEAR));

/**

* BosBpawaeT nopaKoBbiA HOMep ana aatel, rae 1 January 1900 = 2 (470 no4yTtw
* COOTBETCTBYET CUCTeMe Hymepauuu, ucnonb3yemoir B Microsoft Excel for

* Windows n Lotus 1-2-3).
*
*

@return NOpsAKOBLIA HOMED AATHI.

*/
public abstract int toSerial()

/**
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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

* BosspawaeT java.util.Date. MockonbKky Jjava.util.Date npesocxoant SerialDate
* N0 TOYHOCTW, HEOOXOAMMO OMpefenuTb CXeMmy BbiOOpa ‘BpPEMEHW CYTOK .

*

* @return Tekywuit 06beKT B BuAe <code>java.util.Date</code>.

*/

public abstract java.util.Date toDate();

/‘k*

* BosgpawaeT onucaHue aathl.
*

* @return onucaxue naThl.
*/
public String getDescription() {
return this.description;
}

/**

* 3anaeT onucaHue [aThl.
*

* @param description HOBOe onucanue naThl.
*/
public void setDescription(final String description) {
this.description = description;
}

/**

* [lpeobpa3yeT faty B CTPOKY.
*

* @return CTpPOKOBOE NpefCTaBlieHue [aThl.
*/
public String toString() {
return getDayOfMonth() + "-" + SerialDate.monthCodeToString(getMonth())
+ "2+ getYYYY();

}

/**

* Bosspawaet rog (B neAcTsuTenbHoM ananazose ot 1900 po 9999).
*

* @return rop.
*/
public abstract int getYYYY();

/**

* Bosgpawaet mecau (4Hgapb = 1, despans = 2, mapT = 3).
*

* @return mecau.
*/
public abstract int getMonth()

/**

npodoicenue 5
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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

* BosspamaeT IeHb MeCAla.
*

* @return feHb mecsua.
*/
public abstract int getDayOfMonth();

/**

* BosBpawaeTt fieHb Hepenu.
*

* @return peHb Hepenu.
*/
public abstract int getDayOflWeek()

/**

* Bosspawaer pa3HoCTb (B AHAX) MEXLy TeKyweil W 3afaHHOM

* '[Ipyron' npatoii.

* <p>

* Pe3ynbTaTt MONOKMTENbHbIA, €CNW TeKywas faTta Chefyer nocne '[pyrou',
* nnu oTpMUATeNeH, ecnu TeKkyuwaa faTta npeawecTsyeTt 'Apyrom'.

*

*

@param other pata N4 CpaBHEHUs.
*

* @return pasHOCTb Mewdy TeKywel u Apyroi naToii.
*/
public abstract int compare(SerialDate other);

/**

* BosspawaeT true, ecnu Tekyumi obvexkT SerialDate npeactasnaer Ty we paty,

* YTO W 3ajaHHbii 06bekT SerialDate.
*

* @param other pata N4 CpaBHeHMs.
*

* @return <code>true</code>, ecnu Tekyumit 06veKkT SerialDate npencrtasnset
* Ty ®e [aTy. 4TO U 3ajaHHuii obvekT SerialDate.

*/

public abstract boolean isOn(SerialDate other);

/*k‘k

BosspauaeT true, ecnu Tekyumid obvekT SerialDate npenctasnger 6onee paHH0
[aTy N0 CpaBHeHMIo C 3afaHHbiM obbvexkToM SerialDate.

*
*
*
* @param other pata Ang CpaBHEHMS .
*

* @return <code>true</code>, ecnu Tekyumit 00veKkT SerialDate npencrtasnset
* 6oflee paHHI0D faTy MO CpaBHEHMID C 3afaHHbiMm obbexkToM SerialDate.
*/

public abstract boolean isBefore(SerialDate other);

/**

* Bosspawaet true, ecnau Texkywnit 00vekT SerialDate npenctasnder Ty ke
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939 * pgaTy, 4TO M 3afaHHbii 00bekT SerialDate.

940 *

941 * @param other pata ang cpaBHeHus.

942 *

943 * @return <code>true<code>, ecnu Tekyumii 0bvekT SerialDate npepacrtasnsaet
944 * Ty Ke [aTy, 4YTO W 3apaHHblii 00bekT SerialDate.

945 */

946 public abstract boolean 1sOnOrBefore(SerialDate other);

947

948 [**

949 * Bosspawaet true, ecnn Tekywuii 00bekT SerialDate npefcrasnaer Ty e
950 * NaTy, 4TO W 3ajaHHblii 06bekT SerialDate.

951 *

952 * @param other pgata AnA CpaBHeHud .

953 *

954 * @return <code>true</code>, ecnu Tekyunit obvekT SerialDate npenctasnger
955 * Ty ®e AaTy. 4TO U 3ajaHHbii 00bekT SerialDate.

956 */

957 public abstract boolean isAfter(SerialDate other);

958

959 /**

960 * BosBpawaeT true, ecnn Tekyuuii 00bekT SerialDate npefcTasnfer Ty xe
961 * naTy, 4TO W 3ajaHHblii 00bekT SerialDate.

962 *

963 * @param other pata gnd cpasHeHus.

964 *

965 * @return <code>true</code>, ecnu Tekyunit obbekT SerialDate npenctasnsger
966 * Ty K& [aTy, 4YTO U 3ajaHHbii 00bekT SerialDate.

967 */

968 public abstract boolean 1sOnOrAfter(SerialDate other);

969

970 /**

971 * BosspawaeT <code>true</code>, ecnu Texkyumii {@1ink SerialDate} npuHagnexut
972 * 3apaHHoMy nuanasody (pewmm INCLUSIVE). Tlopspok nat dl n d2

973 * He BaKeH.

974 *

975 * @param dl rpaHu4yHaq naTta AuanasoHa.

976 * @param d2 ppyras rpaHn4Has gata nanasoHa.

977 *

978 * @return JIOrMYeCcKnint Npu3sHaK.

979 */

980 public abstract boolean isInRange(SerialDate dl, SerialDate d2);
981

982 [**

983 * Bosspawaet <code>true</code> ecnu Tekyunit {@1ink SerialDate} npuHagnewut
984 * 3a0aHHOMY [ManasoHy (BKYEHME TPAHWL yKasbiBaeTcd npw Bbi3oBe). [lopAaok
985 * pat dl n d2 He BameH.

986 *

987 * @param dl rpaHu4yHaq naTa AManasoHa.

988 * @param d2 pnpyras rpaHn4Has nata AnanasoHa.

npodoicenue 5
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Jinctuur B.1 (npogomkeHne)

989
990
991
992
993
994
995
99
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034 }

* @param include Koa, yNpaB/AWMA BKINYEHNEM HAYaNbHOW W KOHEYHOW aaTt

* B ManasoH.
*
* @return Jlornyeckuit Npu3Hax.
*/

public abstract boolean isInRange(SerialDate dl, SerialDate d2,
int include);

/**
* BosBpalwaeT NOCNENHn AaTy, NPUXOAAUYICA HA 3a[aHHLIA NeHb Hefenu,
MPEQWECTBYIOUYID Tekyueir naTte.

@param targetDOW Kom OHA Hepenu.

@return nocnegHss faTta, NPUXOASUAACAs HA 3afaHHb feHb Hepenu,
MPEJWECTBYOUWAS Tekywelr pate.

*
*
*
*
*
*
*/

public SerialDate getPreviousDayOflWeek(final int targetDOW) {

return getPreviousDayOfleek (targetDOW, this):
}

Bo3BpauaeT caMyl paHHIOlD faTy, NPUXOAAWYIOCS Ha 3afaHHbIA NeHb Hepenu,
MOCJIE TeKywei nathl.

@return camas PaHHAA [aTa, NpUXOAAUlaACA Ha 3a/JaHHbIA IeHb Hepenm

*

*

*

* @param targetDOW «op aHs Hepenu.
*

*

* MOCNE TeKywei paThl.

public SerialDate getFollowingDayOfWeek(final int targetDOW) {
return getFollowingDayOfleek (targetDOW, this):
}

/*‘k

* BosgpawaeT Onuxanwyio AaTty, NPUXOAAWYCA HA 3a[AHHbIA [eHb Hepenu,
*

* @param targetDOW Kom AHA Hepenu.
*

* @return Onuxaidwas naTa, NPUXOAAWGSCA HA 3afaHHbIA [eHb Hepenn,
*/
public SerialDate getNearestDayOfWeek(final int targetDOW) {
return getNearestDayOflWeek (targetDOW, this);
}
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JinctmHr B.2. SerialDateTest.java

1 /*
2 * JCommon : OuBAMOTEKa KNaccoB o0uero HasHadyewus Ang nnathopmsl Java(tm)
*

i

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 * bubanoteka pacnpocTpaHseTca OeCniaTHO; Bbl MOKeTe CBOOOAHO PAcnpOCTPAHATh
10 * n/unn n3MeHATL ee Ha ycnosuax nuueHsun Lesser General Public License

11 * B dopmynuposke Free Software Foundation; nnbo Bepcun 2.1 nuueHsun, nnbo
12 * (Ha Bawe ycmoTpeHue) nboil nocnenywouen Bepcun.

13 *

14 * bubnuoTeKka pacnpocTpaHd4eTCqd B Hajexie, 4YTO OHa OyfeT MNonesHa, HO

15 * BE3 KAKMX-MBO TAPAHTUIA, paxe 6e3 nompasymesaemoii rapaHTuv MPUTOIHOCTY
16 * ana KOHKPETHOW LEMW. 3a noppoGHocTamu obpawaiitecs k GNU Lesser General
17 * Public License.

18 =

19 * Bbl gomkHbl nonyuntb komuio nuueHamn GNU Lesser General Public License

20 * c 3TON OMONMOTEKOM; ecin 3TOro He npousowno, obpatutecs B Free Software
21 * Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
22 % USA.

23 *

24 * [Java ABNAETCA 3aperucTpupOBAHHON TOProBoW MapKoi Sun Microsystems, Inc.
25 * B CoepuHeHHblx llTaTtax n gpyrux crTpaHax].

26 *

*

28 * SerialDateTests.java

29 * -

30 * (C) Copyright 2001-2005, by Object Refinery Limited.

31 *

32 * Astop: [lasup Tunbept (ana Object Refinery Limited);

33 * YyacTHukM: -

34 *

35 * $Id: SerialDateTests.java,v 1.6 2005/11/16 15:58:40 taqua Exp $

36 *

37 * U3meHeHus

38 K - __

39 *15.12.2001 : Bepcua 1 (DG);

40 * 25.06.2002 : Ynanenne nuuwHero wmnopta (DG);
41 * 24.10.2002 : WcnpasneHue ownOoK no uHdopmauuu Checkstyle (DG);
42 * 13.03.2003 : [lobasneHne tecta cepuanusauun (DG);

43 * 05.01.2005 : [lobaBneHue tecTa Ans ownbku no otyety 1096282 (DG);
44 *
45 */

46

47 package org. jfree.date.junit;
48

49 dimport java.io.ByteArraylInputStream;
50 import java.io.ByteArrayOutputStream;
npodoicenue

411



412

MpunoxeHume b. org.jfree.date.SerialDate

Jinctmur B.2 (npogomkeHne)

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
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

import java.io.0ObjectInput;
import java.io.0bjectInputStream;
import Jjava.io.0bjectOutput;
import java.io.0bjectOutputStream;

import junit.framework.Test;
import junit.framework.TestCase;
import junit.framework.TestSuite;

import org. jfree.date.MonthConstants;
import org.jfree.date.SerialDate;

Vasa

* Tectol JUnit ana knacca {@link SerialDate}.

*/

public class SerialDateTests extends TestCase {

/** [laTa, npeactagnqowas 9 Hoabpa. */
private SerialDate nov9Y2001;

/**

* CO31aeT HOBbIi TECTOBbIA CLEHAPUIA .

*

* @param name the name.

*/

public SerialDateTests(final String name) {
super(name) ;

}

/**
* BosBpallaeT nakeT TeCTOB ANA CUCTeMbl 3anycka tecTos JUnit.
*
* @return TECTOBbIA NaKeT.
*/
public static Test suite() {
return new TestSuite(SerialDateTests.class);
1

/**
* [lonroTtoBKa 3ajgauyn.
*/
protected void setUp() {
this.nov9Y2001 = SerialDate.createlnstance(9, MonthConstants.NOVEMBER, 2001)
1

/**

* 9 Hoabpa 2001 + 2 mecaua = ponkHo ObiTb 9 axBaps 2002.

*/

public void testAddMonthsTo9Nov2001() {
final SerialDate jan9Y2002 = SerialDate.addMonths(2, this.nov9Y2001)
final SerialDate answer = SerialDate.createlnstance(9, 1, 2002);
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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
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

assertkEquals(answer, jan9y2002);

}

/~k~k

* TecTOoBbIi CUEHapuii Ans M3BECTHON OWWOKM (MCNpaBneHo) .
*/

public void testAddMonthsTo50ct2003() {

final SerialDate d1 = SerialDate.createlnstance(5, MonthConstants.OCTOBER,

2003);
final SerialDate d2 = SerialDate.addMonths(2, dl)

assertbquals(d2, SerialDate.createlnstance(5, MonthConstants.DECEMBER,

2003)):
}

/**

* TeCTOBbI CUEHApWA ANs WM3BECTHON OWWOKM (MCMPABNEHO) .
*/

public void testAddMonthsTolJan2003() {

final SerialDate dl = SerialDate.createlnstance(l, MonthConstants.JANUARY,

2003);
final SerialDate d2 = SerialDate.addMonths(0, dl)
assertbquals(d2, dl)

}

/**

* [loHepnenbHuk, npegwecTBybumii 9 Hos0ps 2001, - ONAKHO ObITE 5 HOAOPA.

*/
public void testMondayPrecedingFriday9Nov2001() {
SerialDate mondayBefore = SerialDate.getPreviousDayOflWeek (
SerialDate .MONDAY, this.nov9Y2001
)
assertkEquals(5, mondayBefore.getDayOfMonth());
}

/**

* ToHenensHuk, cnenyourin 3a 9 Hosbpa 2001, - pomkHO GbITe 12 HOAOPA.

*/
public void testMondayFollowingFriday9Nov2001() {
SerialDate mondayAfter = SerialDate.getFollowingDayOflWeek(
SerialDate.MONDAY, this.nov9Y2001
)
assertbquals(12, mondayAfter.getDayOfMonth());
1

/x*

* [oHenenbHuk, Onvkainwnii K 9 Hoadpa 2001, - AOMKHO ObiTb 12 HOAODS.

*/
public void testMondayNearestFriday9Nov2001() {
SerialDate mondayNearest = SerialDate.getNearestDayOflWeek (
SerialDate.MONDAY, this.nov9Y2001
)
asserttquals(12, mondayNearest.getDayOfMonth());

413
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MpunoxeHume b. org.jfree.date.SerialDate

JInctuur B.2 (npogomkeHne)x

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

}

/**

* [loHenenbHuKk, Onmkaiumuin K 22 sHsapa 1970, - OMKHO ObiTb 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()):

}

/**

* MposepseT npeoOpa3oBaHne fAHeit B CTPOKKM. Ha caMom jene pesynbTat
* 3@BUCUT OT JIOKANbHOTO KOHTEKCTa, TaK YTO TECT ChefyeT U3MEHUTH.
*/

public void testWeekdayCodeToString() {

final String test = SerialDate.weekdayCodeToString(SerialDate.SATURDAY);
assertEquals("Saturday", test);

}

/**

* [lposepseT npeobpa3oBaHue CTPOKM B [€Hb Hefenu. ECnu B NOKanbHOM KOHTEKCTe
* He UCNONb3YITCH AHTIMACKWE HAa3BAHWA [HEN Hefenn, TecT He npoiner (ynyyunTb)
*/

public void testStringToWeekday() {

int weekday = SerialDate.stringToWeekdayCode("Wednesday"):
assertbquals(SerialDate. WEDNESDAY, weekday);

weekday = SerialDate.stringToWeekdayCode(" Wednesday "):
assertEquals(SerialDate.WEDNESDAY, weekday);

weekday = SerialDate.stringToWeekdayCode("Wed"):
assertbquals(SerialDate. WEDNESDAY, weekday);

}

/x*

* [lposepseT npeobpa3oBaHue CTPOKM B MeCAl. ECnu B NOKaNbHOM KOHTEKCTE

* He UCNOoNb3yNTCA AHTMACKUE HAa3BaHUA MeCAUEB, TECT He npoigeT (yny4uuTs)
*/

public void testStringToMonthCode() {

int m = SerialDate.stringToMonthCode("January");
assertktquals(MonthConstants.JANUARY, m);

m = SerialDate.stringToMonthCode(" January ");
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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
239
240
241
242
243
244
245
246
247
248
249
250
251
252

}

/x*

assertEquals(MonthConstants.JANUARY, m);

m = SerialDate.stringToMonthCode("Jan");
assertEquals(MonthConstants.JANUARY, m);

* [lposepseT npeobpa3oBaHue Koja Mecsua B CTPOKY .

*/

public void testMonthCodeToStringCode() {

}

/**

final String test = SerialDate.monthCodeToString(MonthConstants.DECEMBER):

assertEquals("December", test);

* Top 1900 He ABAAETCA BMCOKOCHBIM.

*/

public void testIsNotLeapYear1900() {

}

/**

assertTrue(!SerialDate.islLeapYear(1900))

* Top 2000 - BMCOKOCHSIVA.

*/

public void testIsLeapYear2000() {

}

/**

assertTrue(SerialDate.islLeapYear(2000));

* KonuyecTBo BMCOKOCHbIX rogos ¢ 1900 go 1899 BkmouuTensHo pasHo 0.

*/

public void testlLeapYearCount1899() {

}

/x*

assertEquals(SerialDate. leapYearCount(1899), 0);

* Konuyectso BMCOKOCHbIX rogos ¢ 1900 go 1903 Bkmw4uTensHo pasHo 0.

*/

public void testlLeapYearCount1903() {

}

/x*

asserttquals(SerialDate. leapYearCount(1903), 0);

* Konuyectso BMCOKOCHbIX rogos ¢ 1900 go 1904 BK4MTENbHO pasHO 1.

*/

public void testlLeapYearCount1904() {

}

/x*

assertEquals(SerialDate.leapYearCount(1904), 1)

415
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Jinctmur B.2 (npogomkeHne)

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
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301

* KonnyectBo BMCOKOCHbIX rofoB ¢ 1900 po 1999 BKm4nTENbHO PABHO 24.

*/

public void testlLeapYearCount1999() {
assertkEquals(SerialDate.leapYearCount(1999), 24);

}

/**

* KonuyectBo BUCOKOCHbIX rofgos ¢ 1900 go 2000 BKMOYNTENbHO PaBHO 25.

*/

public void testlLeapYearCount2000() {
assertbquals(SerialDate.leapYearCount(2000), 25);

}

/**

* (Cepuann3oBaTh 9K3EMNNSD, BOCCTAHOBUTbL W NPOBEPUTL 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())

}
assertkEquals(dl, d2);
}
/**
* TecT ana ownbku no otyety 1096282 (ucnpasneHo).
*/

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));

/**
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302 * Pasnuunbie TecTel gna metopa addMonths().

303 */

304 public void testAddMonths() {

305 SerialDate d1 = SerialDate.createlnstance(31, 5, 2004);
306

307 SerialDate d2 = SerialDate.addMonths(1, dl);
308 assertbquals(30, d2.getDayOfMonth())

309 assertkEquals(6, d2.getMonth());

310 assertEquals (2004, d2.getYYYY()):

311

312 SerialDate d3 = SerialDate.addMonths(2, dl);
313 assertEquals(31, d3.getDayOfMonth())

314 assertkEquals(7, d3.getMonth());

315 assertEquals (2004, d3.getYYYY());

316

317 SerialDate d4 = SerialDate.addMonths(1, SerialDate.addMonths(1l, dl1)):
318 assertEquals(30, d4.getDayOfMonth())

319 assertEquals(7, d4.getMonth()):

320 assertEquals (2004, d4.getYYYY()):

321

322}

JNnctuur B.3. MonthConstants.java

1 /*
2 * JCommon : OubNMOTEKa KIaccoB 00WEero HasHayewus ans nnatdopmsl 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 * bubnnoteka pacnpocTpaHseTca OeCnnaTHO; Bbl MOKeTe CBOOOAHO PacnpOCTPaHATh
10 * n/unn n3MeHATL ee Ha ycnosuax nuueHaun Lesser General Public License
11 * B tdopmynuposke Free Software Foundation; nubo sepcuu 2.1 nuueHsun, nu6o
12 * (Ha Bawe ycmoTpeHue) nboil nocnefywuern Bepcun.
13 =
14 * bubnuoTeka pacnpocTpaHdeTCqd B Hajexne, 4YTO OHa OyneT nonesHa, HO
15 * BE3 KAKWX-NIMEO TAPAHTUA, pname 6es nogpasymesaemoit rapaHTuu MPUTOOHOCTY
16 * ana KOHKPETHOW LEMW. 3a noppo6HocTsmu obpawaiitecs k GNU Lesser General
17 * Public License.
18 *
19 * Bbl gomkHbl nonyyutb komuio nuueHaun GNU Lesser General Public License
20 * c 37O OMONMOTEKOM; ecin 3TOr0 He npousowno, obpatutecs B Free Software
21 * Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
22 % USA.
23 %
24 * [Java 9BNAeTCA 3aperncTpupoBaHHON TOProsBoi Mapkoi Sun Microsystems, Inc.
25 * B CoenuHeHHblx llTaTax u gpyrux cTpaHax].
26 *
27 K -

28 * MonthConstants.java
npodoicenue
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JIinctuur B.3 (npogomkeHne)

29
30
31
32
33
34
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

*

* (C) Copyright 2002, 2003, by Object Refinery Limited.

*

* AsTop: [asup Tunbept (ana Object Refinery Limited);
* YYaCTHMKN: -

*

* $1d: MonthConstants.java,v 1.4 2005/11/16 15:58:40 taqua Exp $
*

* 3meHeHns

* o ____

*29.05.2002 : Bepcua 1 (kop nepemeweH u3 knacca SerialDate) (DG):
*

*/

package org.jfree.date;

/**

* KoHcTaHThl MecsaueB. OOpaTuTe BHUMAaHMe: KOHCTaHTh HE SKMBAJIEHTHB onpepengembim
* g java.util.Calendar (rpe JANUARY=0, a DECEMBER=11)

* <p>

* [cnonb3ywTcs Knaccamu SerialDate u RegularTimePeriod.

*

* @author [lasup Tunbept

*/

public interface MonthConstants {

/** KoHCTaHTa ana dxsapsa. */
public static final int JANUARY = 1;

/** KoHCTaHTa nna tdespans. */
public static final int FEBRUARY = 2;

/** KoHCTaHTa ana maqa. */

public static final int MARCH = 3;
/** KoHcTaHTa anda anpensa. */
public static final int APRIL = 4;

/** KOHCTaHTa gna mas. */
public static final int MAY = 5;

/** KoHCTaHTa
public static

/** KOHCTaHTa
public static

/** KoHCTaHTa
public static

A uoHg . */
final int JUNE = 6;

ona uonsg. */
final int JULY

Il
~

[NA aBrycta. */
final int AUGUST = 8:
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79
80
81
82
83
84
85
86
87
88
89
90
91

/** KOHCTaHTa Ang CeHTAbps. */
public static final int SEPTEMBER = 9;

/** KoHCTaHTa anga oKkTabps. */
public static final int OCTOBER = 10;

/** KoHCTaHTa Ana Hoabpa. */
public static final int NOVEMBER

11;

/** KOHCTaHTa nNna nexadps. */
public static final int DECEMBER

12;

}

JinctuHr B.4. BobsSerialDateTest.java

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 testIsValidWeekdayCode() 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"));
assertbEquals(MONDAY, stringToWeekdayCode("Monday")):
assertbquals(MONDAY, stringToWeekdayCode("Mon"));

//todo assertEquals(MONDAY, stringToWeekdayCode("monday")) ;

// assertEquals(MONDAY, stringToWeekdayCode("MONDAY")) ;

// assertEquals(MONDAY, stringToWeekdayCode("mon"))

assertbEquals(TUESDAY, stringToWeekdayCode("Tuesday")):
assertbEquals(TUESDAY, stringToWeekdayCode("Tue"));
// assertEquals(TUESDAY, stringTolWeekdayCode("tuesday"));
// assertkquals (TUESDAY, stringToWeekdayCode("TUESDAY"))
// assertEquals(TUESDAY, stringToWeekdayCode("tue")):
// assertEquals(TUESDAY, stringToWeekdayCode("tues™));

assertEquals(WEDNESDAY, stringToWeekdayCode("Wednesday"));
assertbquals(WEDNESDAY, stringToWeekdayCode("Wed")):

// assertEquals (WEDNESDAY, stringToWeekdayCode ("wednesday"));

419
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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
78
79
80
81
82
83
84
85
86

/]
/1

/]
/!
/]
/1

/1
/!
/]

/1
/]
/!

/]
/1
/]

assertEquals(WEDNESDAY, stringToWeekdayCode ("WEDNESDAY"))
assertEquals(WEDNESDAY, stringToWeekdayCode("wed")):

assertEquals(THURSDAY, stringToWeekdayCode("Thursday"));

assertbEquals(THURSDAY, stringToWeekdayCode("Thu"))
assertEquals(THURSDAY, stringToWeekdayCode("thursday")):
assertEquals(THURSDAY, stringToWeekdayCode (" THURSDAY"));
assertEquals(THURSDAY, stringToWeekdayCode("thu"));
assertEquals(THURSDAY, stringToWeekdayCode("thurs"))

assertbEquals(FRIDAY, stringToWeekdayCode("Friday")):

assertbEquals(FRIDAY, stringToWeekdayCode("Fri"));
assertEquals(FRIDAY,stringToWeekdayCode("friday")):
assertEquals(FRIDAY,stringTolWeekdayCode("FRIDAY")) ;
assertEquals(FRIDAY, stringToWeekdayCode("fri"))

assertEquals(SATURDAY, stringToWeekdayCode("Saturday"));

assertbEquals(SATURDAY, stringToWeekdayCode("Sat"))
assertEquals(SATURDAY, stringToWeekdayCode("saturday")):
assertEquals(SATURDAY, stringToWeekdayCode("SATURDAY"));
assertEquals(SATURDAY, stringToWeekdayCode("sat"));

assertEquals(SUNDAY, stringToWeekdayCode("Sunday"));

assertEquals(SUNDAY, stringToWeekdayCode("Sun"));
assertEquals(SUNDAY, stringToWeekdayCode("sunday")) ;
assertEquals(SUNDAY, stringToWeekdayCode("SUNDAY")) ;
assertEquals(SUNDAY, stringToWeekdayCode("sun"))

}

public void testWeekdayCodeToString() throws Exception {
assertEquals("Sunday", weekdayCodeToString(SUNDAY));
assertEquals("Monday", weekdayCodeToString(MONDAY)):
assertbquals("Tuesday", weekdayCodeToString(TUESDAY));
assertbquals("Wednesday", weekdayCodeToString(WEDNESDAY));
asserttquals("Thursday", weekdayCodeToString(THURSDAY));
assertbquals("Friday", weekdayCodeToString(FRIDAY)):
assertkquals("Saturday", weekdayCodeToString(SATURDAY)):

}

pubTic void testIsValidMonthCode() throws Exception {
for (int 1 =1; i <= 12; i++)
assertTrue(isValidMonthCode(i));
assertFalse(isValidMonthCode(0));
assertfFalse(isValidMonthCode(13))

}

pubTic void testMonthToQuarter() throws Exception {
assertkquals(l, monthCodeToQuarter(JANUARY))
assertEquals(l, monthCodeToQuarter(FEBRUARY)):
assertkquals(1l, monthCodeToQuarter(MARCH)):
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87 assertkquals(2, monthCodeToQuarter(APRIL));

88 assertEquals(2, monthCodeToQuarter(MAY));

89 assertEquals(2, monthCodeToQuarter(JUNE));

90 assertEquals(3, monthCodeToQuarter(JULY));

91 assertEquals(3, monthCodeToQuarter(AUGUST));

92 assertbquals(3, monthCodeToQuarter(SEPTEMBER)) ;
93 assertEquals(4, monthCodeToQuarter(OCTOBER))
94 assertkquals(4, monthCodeToQuarter(NOVEMBER));
95 assertEquals(4, monthCodeToQuarter(DECEMBER)):

96

97 try {

98 monthCodeToQuarter(-1);

99 fail("Invalid Month Code should throw exception");
100 } catch (I17egalArgumentException e) {

101 }

102}

103

104 public void testMonthCodeToString() throws Exception {
105 assertbquals("January", monthCodeToString(JANUARY)):
106 assertbquals("February", monthCodeToString(FEBRUARY));
107 assertkquals("March", monthCodeToString(MARCH) )

108 assertEquals("April", monthCodeToString(APRIL))

109 assertEquals("May", monthCodeToString(MAY))

110 assertEquals("June”, monthCodeToString(JUNE));

111 assertbquals("July", monthCodeToString(JULY));

112 assertbquals("August", monthCodeToString(AUGUST));

113 assertbquals("September", monthCodeToString(SEPTEMBER))
114 assertEquals("October", monthCodeToString(0CTOBER));
115 assertbquals("November", monthCodeToString(NOVEMBER)):;
116 assertEquals("December”, monthCodeToString(DECEMBER));
117

118 assertbquals("Jan", monthCodeToString(JANUARY, true)):
119 assertEquals("Feb", monthCodeToString(FEBRUARY, true));
120 assertEquals("Mar", monthCodeToString(MARCH, true));
121 assertEquals("Apr", monthCodeToString(APRIL, true));
122 assertbquals("May", monthCodeToString(MAY, true));

123 assertEquals("Jun", monthCodeToString(JUNE, true));

124 assertEquals("Jul™, monthCodeToString(JULY, true));

125 assertbquals("Aug", monthCodeToString(AUGUST, true));
126 assertEquals("Sep", monthCodeToString(SEPTEMBER, true));
127 assertEquals("0Oct”, monthCodeToString(OCTOBER, true));
128 assertEquals("Nov", monthCodeToString(NOVEMBER, true));
129 assertbquals("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 assertEquals(JANUARY, stringToMonthCode("1"))
141 assertEquals(FEBRUARY,stringToMonthCode("2"));
142 assertEquals(MARCH, stringToMonthCode("3"));

143 assertEquals(APRIL,stringToMonthCode("4")):;

144 assertEquals(MAY,stringToMonthCode("5"));

145 assertbquals(JUNE, stringToMonthCode("6")):

146 assertbquals(JULY,stringToMonthCode("7")):

147 assertEquals(AUGUST, stringToMonthCode("8"));
148 assertbEquals(SEPTEMBER, stringToMonthCode("9"));
149 assertEquals(OCTOBER, stringToMonthCode("10"));
150 assertbquals(NOVEMBER, stringToMonthCode("11"))
151 assertbquals(DECEMBER, stringToMonthCode("12"));
152

153 //todo assertEquals(-1, stringToMonthCode("0"));
154 // assertEquals(-1, stringToMonthCode("13"));

155

156 assertEquals(-1,stringToMonthCode("Hel10"));

157

158 for (int m=1; m <= 12; m++) {

159 assertEquals(m, stringToMonthCode(monthCodeToString(m, false)));
160 assertEquals(m, stringToMonthCode(monthCodeToString(m, true)))
161 }

162

163 // assertEquals(l,stringToMonthCode("jan"));

164 // assertkEquals(2,stringToMonthCode("feb"));

165 // assertEquals(3,stringToMonthCode("mar")):

166 // assertEquals(4,stringToMonthCode("apr")):

167 // assertkquals(b,stringToMonthCode("may"));

168 // assertEquals(6,stringToMonthCode("jun"));

169 // assertEquals(7,stringToMonthCode("jul"));

170 // assertEquals(8,stringToMonthCode("aug"));

171 // assertkEquals(9,stringToMonthCode("sep"));

172 7/ assertEquals(10,stringToMonthCode("oct"));
173 // assertEquals(1l,stringToMonthCode("nov"));
174 1/ assertEquals(12,stringToMonthCode("dec"));
175

176 // assertkquals(l,stringToMonthCode("JAN"));

177 /7 assertEquals(2,stringToMonthCode("FEB"))

178 // assertEquals(3,stringToMonthCode("MAR"));

179 // assertEquals(4,stringToMonthCode("APR"));

180 // assertEquals(5,stringToMonthCode("MAY"));

181 // assertkquals(6,stringToMonthCode("JUN"));

182 // assertEquals(7,stringToMonthCode("JUL"));

183 // assertEquals(8,stringToMonthCode("AUG"));

184 // assertkEquals(9,stringToMonthCode("SEP™"));

185 // assertEquals(10,stringToMonthCode("0CT"))

186 // assertEquals(1l,stringToMonthCode("NOV"));
187 // assertkEquals(12,stringToMonthCode("DEC"));
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188

189 // assertEquals(l,stringToMonthCode(" january"));
190 // assertEquals(2,stringToMonthCode("february™));
191 // assertEquals(3,stringToMonthCode("march"))

192 // assertEquals(4,stringToMonthCode("april™));

193 // assertEquals(5,stringToMonthCode("may"));

194 // assertEquals(6,stringToMonthCode(" june"));

195 // assertEquals(7,stringToMonthCode("july"));

196 // assertEquals(8,stringToMonthCode("august"));
197 // assertkEquals(9,stringToMonthCode("september"));
198 // assertEquals(10,stringToMonthCode("october"))
199 // assertEquals(11,stringToMonthCode("november"));
200 // assertEquals(12,stringToMonthCode("december"));
201

202 // assertkquals(l,stringToMonthCode("JANUARY"));
203 // assertEquals(2,stringToMonthCode("FEBRUARY"))
204 7/ assertkEquals(3,stringToMonthCode("MAR"));

205 // assertkquals(4,stringToMonthCode("APRIL"))

206 // assertEquals(5,stringToMonthCode("MAY"));

207 7/ assertEquals(6,stringToMonthCode("JUNE"))

208 // assertEquals(7,stringToMonthCode("JULY"));

209 // assertEquals(8,stringToMonthCode("AUGUST"));
210 // assertkEquals(9,stringToMonthCode("SEPTEMBER")) ;
211 // assertkEquals(10,stringToMonthCode("OCTOBER"))
212 // assertkEquals(1l,stringToMonthCode("NOVEMBER"));
213 // assertEquals(12,stringToMonthCode("DECEMBER"));
214}

215

216 public void testIsValidWeekInMonthCode() throws Exception {
217 for (int w = 0: w<=4; w+) {

218 assertTrue(isValidWeekInMonthCode(w));
219 }

220 assertfFalse(isValidWeekInMonthCode(5));
221 )

222

223 public void testIsLeapYear() throws Exception {
224 assertFalse(islLeapYear(1900));
225 assertFalse(islLeapYear(1901));
226 assertFalse(isLeapYear(1902));
227 assertFalse(isLeapYear(1903));
228 assertTrue(isLeapYear(1904));
229 assertTrue(isLeapYear(1908));
230 assertFalse(isLeapYear(1955));
231 assertTrue(isLeapYear(1964));
232 assertTrue(islLeapYear(1980)):
233 assertTrue(isLeapYear(2000));
234 assertFalse(isLeapYear(2001));
235 assertFalse(islLeapYear(2100));
236}

237

238 public void testlLeapYearCount() throws Exception {
npodoicenue
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239 assertbquals(0, TeapYearCount(1900));
240 assertEquals(0, TeapYearCount(1901));
241 assertEquals(0, TeapYearCount(1902));
242 assertEquals(0, TeapYearCount(1903));
243 assertEquals(l, TeapYearCount(1904));
244 assertEquals(l, TeapYearCount(1905));
245 assertEquals(l, TeapYearCount(1906));
246 assertkquals(l, TeapYearCount(1907));
247 assertEquals(2, TeapYearCount(1908));
248 assertEquals(24, TeapYearCount(1999));
249 assertEquals(25, TeapYearCount(2001));
250 assertEquals(49, TeapYearCount(2101));
251 assertbquals(73, TeapYearCount(2201));
252 assertEquals(97, leapYearCount(2301));
253 assertEquals(122, leapYearCount(2401));
254}

255

256  public void testlastDayOfMonth() throws Exception {

257 assertEquals(31, TastDayOfMonth(JANUARY, 1901));

258 assertEquals(28, TlastDayOfMonth(FEBRUARY, 1901));

259 assertEquals(31, TastDayOfMonth(MARCH, 1901));

260 assertbquals(30, TastDayOfMonth(APRIL, 1901));

261 assertbquals(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, TlastDayOfMonth(SEPTEMBER, 1901));

266 assertEquals(31, TastDayOfMonth(OCTOBER, 1901));

267 assertbquals(30, lastDayOfMonth(NOVEMBER, 1901));

268 assertbquals(31, TastDayOfMonth(DECEMBER, 1901));

269 assertkEquals(29, TastDayOfMonth(FEBRUARY, 1904));

270}

271

272 public void testAddDays() throws Exception {

273 SerialDate newYears = d(1, JANUARY, 1900)

274 assertEquals(d(2, JANUARY, 1900), addDays(1, newYears)):

275 assertEquals(d(l, FEBRUARY, 1900), addDays(31, newYears));

276 assertEquals(d(l, JANUARY, 1901). addDays(365, newYears)):

277 assertEquals(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 assertEquals(d(l, FEBRUARY, 1900), addMonths(l, 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(1, 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))):
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291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

307
308

309
310
311
312
313
314
315
316
317
318

319

320

321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

assertEquals(d(30, JUNE, 1901), addMonths(17, d(31. JANUARY, 1900)))

assertEquals(d(29, FEBRUARY, 1904), addMonths(49, d(31, JANUARY, 1900)));

}

pubTic void testAddYears() throws Exception {
assertEquals(d(l, JANUARY, 1901), addYears(l, d(1, JANUARY, 1900))):
assertEquals(d(28, FEBRUARY, 1905), addYears(l. d(29. FEBRUARY, 1904)))
assertEquals(d(28, FEBRUARY, 1905), addYears(l, d(28, FEBRUARY, 1904)))
assertEquals(d(28, FEBRUARY, 1904), addYears(l, d(28, FEBRUARY, 1903)))

}

public void testGetPreviousDayOfleek() throws Exception {
assertkquals(d(24, FEBRUARY, 2006), getPreviousDayOfWeek (FRIDAY, d(1, MARCH, 2006)))
assertEquals(d(22, FEBRUARY, 2006), getPreviousDayOfWeek (WEDNESDAY, d(1, MARCH,
2006)));
assertbquals(d(29, FEBRUARY, 2004), getPreviousDayOfWeek (SUNDAY, d(3, MARCH, 2004)))
assertbquals(d(29, DECEMBER, 2004), getPreviousDayOfWeek (WEDNESDAY, d(5, JANUARY,
2005)));

try {
getPreviousDayOfWeek (-1, d(1. JANUARY, 2006))
fail("Invalid day of week code should throw exception");
} catch (I1legalArgumentException e) {
1
1

public void testGetFollowingDayOfWeek() throws Exception {
assertbquals(d(l, JANUARY, 2005),getFollowingDayOfWeek (SATURDAY, d(25,

DECEMBER. 2004)))

assertbquals(d(l, JANUARY, 2005), getFollowingDayOfWeek (SATURDAY, d(26, DECEMBER,
2004)));

assertbquals(d(3, MARCH, 2004), getFollowingDayOfWeek (WEDNESDAY, d(28, FEBRUARY,
2004)));

try {
getFollowingDayOflWeek (-1, d(1, JANUARY, 2006)):
fail("Invalid day of week code should throw exception");
} catch (I1legalArgumentException e) {
1
1

public void testGetNearestDayOflWeek() throws Exception {
assertbquals(d(16, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(16, APRIL, 2006)));
assertbquals(d(16, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(17, APRIL, 2006)));
assertEquals(d(16, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(18, APRIL, 2006)));
assertEquals(d(16, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(19, APRIL, 2006)));
assertbquals(d(23, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(20, APRIL, 2006)));
assertbquals(d(23, APRIL, 2006), getNearestDayOfWeek (SUNDAY, d(21, APRIL, 2006)));
assertbquals(d(23, APRIL, 2006), getNearestDayOflWeek (SUNDAY, d(22, APRIL, 2006)));

338 //todo assertbquals(d(17, APRIL, 2006), getNearestDayOflWeek (MONDAY, d(16, APRIL,

2006)));

npodoicenue

425



426

MpunoxeHume b. org.jfree.date.SerialDate

Jinctuur B.4. (NpoaomkeHune)

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
/1l
//

//

assertEquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY,
assertbquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY,
assertbquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY,

assertbquals(d(17,
assertEquals(d(17,
assertEquals(d(17,
assertEquals(d(17,
assertEquals(d(24,
assertEquals(d(24,

APRIL,
APRIL.
APRIL,
APRIL,
APRIL,
APRIL,

2006) .
2006) .
2006) .
2006) .
2006) .
2006) .

getNearestDayOflWeek (MONDAY ,
getNearestDayOflWeek (MONDAY ,
getNearestDayOflWeek (MONDAY ,
getNearestDayOflWeek (MONDAY ,
getNearestDayOflWeek (MONDAY ,
getNearestDayOflWeek (MONDAY,

d(17,
d(ls,
d(19,
d(20,
d(21,
d(22,

APRIL,
APRIL.
APRIL,
APRIL,
APRIL,
APRIL,

2006)));
2006))):
2006))):
2006))):
2006)));
2006)));

assertEquals(d(18, APRIL, 2006), getNearestDayOfWeek (TUESDAY, d(16, APRIL, 2006)))
assertEquals(d(18, APRIL, 2006), getNearestDayOfWeek (TUESDAY, d(17, APRIL, 2006)))

assertEquals(d(18,
assertEquals(d(18,
assertEquals(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,
getNearestDayOflWeek (TUESDAY,

d(1s,
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)));
assertEquals(d(19, APRIL, 2006), getNearestDayOfWeek (WEDNESDAY, d(19, APRIL,

assertEquals(d(13,
assertEquals(d(20,
assertEquals(d(20,
assertEquals(d(20,

APRIL,
APRIL,
APRIL,
APRIL,

2006) .
2006) .
2006) ,
2006) ,

getNearestDayOflWeek (THURSDAY ,
getNearestDayOflWeek (THURSDAY ,
getNearestDayOfiWeek (THURSDAY ,
getNearestDayOfWeek (THURSDAY,

assertbquals(d(20, APRIL, 2006), getNearestDayOfWeek (THURSDAY,
assertEquals(d(20, APRIL, 2006), getNearestDayOfWeek (THURSDAY,
assertEquals(d(20, APRIL, 2006), getNearestDayOfWeek (THURSDAY,

assertEquals(d(14,
14,

21,
21

assertEquals(d

(
assertEquals(d(
(
assertEquals(d(

assertEquals(d(21,

APRIL,
APRIL,
APRIL,
. APRIL,
APRIL,

2006) .
2006) .
2006) .
2006) .
2006) .

getNearestDayOflWeek (FRIDAY,
getNearestDayOflWeek (FRIDAY,
getNearestDayOfleek (FRIDAY,
getNearestDayOfleek (FRIDAY,
getNearestDayOflWeek (FRIDAY,

d(20
d(2l
d(22

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))):

assertbquals(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,
s(d(15,
assertEquals(d(22,
assertEquals(d(22,

1
1
assertEqual
1
1

assertEquals(d(22

assertkbquals(d(22,

try {
getNearestDayOflWeek (-1, d(1, JANUARY, 2006));
fail("Invalid day of week code should throw exception");
} catch (I11egalArgumentException e) {

}

APRIL,
APRIL,
APRIL,
APRIL,
APRIL,
APRIL

2006) .
2006) ,
2006) ,
2006),
2006) ,
2006),

getNearestDayOflWeek (SATURDAY ,
getNearestDayOfiWeek (SATURDAY ,
getNearestDayOfiWeek (SATURDAY,
getNearestDayOflWeek (SATURDAY ,
getNearestDayOflWeek (SATURDAY ,
getNearestDayOflWeek (SATURDAY ,

d(16.
d(17.
d(18.
d(19.
d(20.
d(2l.

APRIL, 2006). getNearestDayOfWeek (SATURDAY, d(22, APRIL,

426
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APRIL,
APRIL,
APRIL,
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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

public void testEndOfCurrentMonth() throws Exception {
SerialDate d = SerialDate.createlnstance(2);

assertEquals(d(31,
assertEquals(d(28,
assertEquals(d(31,
assertEquals(d(30,
assertbquals(d(31,
assertEquals(d(30,
assertEquals(d(31,
assertEquals(d(31,
assertEquals(d(30,
assertEquals(d(31,
assertEquals(d(30,
assertbquals(d(31,
assertbquals(d(29,

JANUARY, 2006), d.getEndOfCurrentMonth(d(1, JANUARY, 2006))):
FEBRUARY, 2006), d.getEndOfCurrentMonth(d(1, FEBRUARY, 2006)));
MARCH, 2006), d.getEndOfCurrentMonth(d(1l, MARCH, 2006))):
APRIL, 2006). d.getEndOfCurrentMonth(d(1, APRIL, 2006)));

MAY, 2006). d.getEndOfCurrentMonth(d(1. MAY, 2006)))

JUNE, 2006), d.getEndOfCurrentMonth(d(1l, 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) {
// }
1

public void testRelativeToString() throws Exception {
assertbquals("Preceding”,relativeToString(PRECEDING) ) ;
assertEquals("Nearest", relativeToString(NEAREST));
assertbquals("Following",relativeToString(FOLLOWING));

//todo try {
// relativeToString(-1000);
// fail("Invalid relative code should throw exception")
// } catch (I11egalArgumentException e) {
// }
1

public void testCreatelInstanceFromDDMMYYY() throws Exception {
SerialDate date = createlnstance(l, JANUARY, 1900)
assertEquals(1l,date.getDayOfMonth());
assertEquals (JANUARY, date.getMonth());
assertEquals(1900,date.getYYYY())
assertEquals(2,date.toSerial());

}

pubTic void testCreatelInstanceFromSerial() throws Exception {
assertEquals(d(1l, JANUARY, 1900),createlnstance(2));

npodoicenue
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446
447
448
449
450

451

452
453
454
455
456
457 }

assertEquals(d(1l, JANUARY, 1901), createlnstance(367))
1

public void testCreatelnstanceFromJavaDate() throws Exception {
assertEquals(d(1l, JANUARY, 1900),
createlnstance(new GregorianCalendar(1900,0.1).getTime()))
assertEquals(d(1l, JANUARY, 2006),
createlnstance(new GregorianCalendar(2006.0,1).getTime()))
1

public static void main(String[] args) {
Junit.textui.TestRunner.run(BobsSerialDateTest.class);

JNnctuHr B.5. SpreadsheetDate.java

1/
2

O~ O O &~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

*

* JCommon : OMONMOTEKa KNAaccoB OOWEr0 HasHayeHns ans nnatopmsl Java(tm)

b R S SR R S S S S S S S R N . . S S S S

X X X

*
*
*
*
*

(C) Copyright 2000-2005, by Object Refinery Limited and Contributors.
MHdopmaund o npoekte: http://www.jfree.org/jcommon/index.html

bubnnoteka pacnpocTpaHaeTcqa OeCnnaTHO; Bbl MOKeTe CBOOOAHO PacnpoOCTPaHATb
W/ UM M3MEeHATL ee Ha ycnosuax nuueHamn Lesser General Public License

B dopmynuposke Free Software Foundation; nubo sepcuu 2.1 nuueHsun, nu6o
(Ha Bawe ycmoTpeHue) OO nocnenyowen Bepcun.

bubnuoTeKka pacnpocTpaHdaeTcd B Hajexae, 4YTO OHa OyneT nonesHa, HO

BE3 KAKMX-NMB0 TAPAHTWI, pawe 6e3 noapasymesaeMoii rapantun MPUTOJHOCTY
ans KOHKPETHOW LENMM. 3a noapoBHocTamu obpawaiiteck k GNU Lesser General
Public License.

Bbl onmkHbl nonyunTh Konwio anuenann GNU Lesser General Public License

C 3TON OMONMOTEKOM; ecin 3TOr0 He npousowno, obpatutech B Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
USA.

[Java aBnaetcs 3aperncTpupoBaHHOM TOProgoi Mapkoi Sun Microsystems, Inc.
B CoeanHeHHbix WITaTax u Apyrux cTpaHax].

(C) Copyright 2000-2005, by Object Refinery Limited and Contributors.

AsTop: [asup unbept (ana Object Refinery Limited);
Y4acTHNKK : -;
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* $Id: SpreadsheetDate.java,v 1.8 2005/11/03 09:25:39 mungady Exp $

*

* U3merenus

* o ____

*11.10.2001 : Bepcua 1 (DG):

* (05.11.2001 : [lobaeneHsl metombl getDescription() u setDescription() (DG):
*12.11.2001 : [lepenmeroBaHune ExcelDate.java B SpreadsheetDate.java (DG);
* llcnpaBneHa ownbKa B BLIYUCAEHUM [HA, MecAua M rofa

* no nopsiakosomy Homepy (DG):

* 24.01.2002 : WcnpasneHa ownbKa B BbIYUCNEHMM NOPAAKOBOrO HOMEPa NO [HW,
* mecauy u rogy. Cnacubo Tpesopy Xunn3y 3a coobuenne(DG);
*29.05.2002 : [lobaeneH meton equals(Object) (SourceForge ID 558850) (DG);
*03.10.2002 : WcnpasneHsl ownbku no uHhopmaumn Checkstyle (DG);

* 13.03.2003 : PeanusosaH mHtepdeiic Serializable (DG);

* 04.09.2003 : 3aBepueHsl metoasl isInRange() (DG);

*05.09.2003 : Peanusosan nHTeppeiic Comparable (DG):

* 21.10.2003 : [Jlobasnen meton hashCode() (DG);

*

*/

package org.jfree.date;

import java.util.Calendar:

import java.util.Date;

/**

* [lpenctasnser faTy C WCMNOMb30BAHMEM LENoro 4ucna, no aHanoruy ¢ peannsauneit
* g Microsoft Excel. T[lopnepkrBaemblii nana3oH Aat:

* ¢ 1 gngapa 1900 no 31 nekabpa 9999.

* <P>

* YyTute, 410 B EXCel CywecTByeT HaMmepeHHaa OwuOKa, BCNEACTBME KOTOPOW rof
* 1900 cynTaeTca BMCOKOCHbIM, TOMAa Kak B [NEACTBUTENbHOCTM OH TAKOBLIM HE ABNAETCA.
* [lononHnTeNnbHas MHGOpPMAUNA NpuBEfeHa Ha caiTe Microsoft B crtathe Q181370:
* <p>

* http://support.microsoft.com/support/kb/articles/Q181/3/70.asp

* <P>

* Excel cuyutaet, 470 1 auBapa 1900 = 1. 3TOT Kjacc CyuTaer, 4To

* 1 auBapa 1900 = 2.

* B pesynbTaTe HOMEP [HA 3TOro Knacca OyaeT OTAM4aThCs OT HoMmepa Excel

* B gHBape n tespane 1900...Ho 3aTem Excel npubaBnseT AUWHWA NeHb

* (29 bespans 1900, KOTOpbIi B JENCTBATENBHOCTU He CywecTsByeT!), u C 3T0ro
*  MOMEHTa HyMmepauua [Hel CoBnapfaert.

*

* @author [lasun Mmnbept

*/

public class SpreadsheetDate extends SerialDate {

/** [Ina cepuanusaumn. */
private static final Tong serialVersionUID = -2039586705374454461L ;

[k
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Jinctuur B.5 (npogomkeHne)

86 * Homep aHa (1.01.1900 = 2, 2.01.1900 = 3, ..., 31.12.9999 =

87 * 2958465) .

88 */

89 private int serial;

90

91 /** [leHb mecsua (o1 1 po 28, 29, 30 wan 31 B 3aBucuMocTi OT Mecsua). */
92 private int day;

93

94 /** Mecsu ropa (ot 1 no 12). */
95 private int month;

96

97 /** Top (ot 1900 po 9999). */

98 private int year;

99

100 /** Heobs3aTenbHoe onucaHue fatel. */

101 private String description;

102

103 /**

104 * Co3faeT HOBbIi 3K3eMNNAp [AaThl.

105 *

106 * @param day pneHb (B ananasode oT 1 po 28/29/30/31).
107 * @param month mecau (B guana3oHe ot 1 go 12).
108 * @param year rog (B guanadoxe oT 1900 go 9999).
109 */

110 public SpreadsheetDate(final int day, final int month, final int year) {
111

112 if ((year >= 1900) && (year <= 9999)) {

113 this.year = year;

114 }

115 else {

116 throw new ITlegalArgumentException(

117 "The 'year' argument must be in range 1900 to 9999."
118 );

119 }

120

121 if ((month >= MonthConstants.JANUARY)

122 && (month <= MonthConstants.DECEMBER)) {

123 this.month = month;

124 }

125 else {

126 throw new ITlegalArgumentException(

127 "The 'month' argument must be in the range 1 to 12."
128 );

129 }

130

131 if ((day >= 1) && (day <= SerialDate.lastDayOfMonth(month, year))) {
132 this.day = day;

133 }

134 else {

135 throw new ITlegalArgumentException("Invalid 'day' argument.");

430



org.jfree.date.SerialDate 431

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

/**
* CTAHAAPTHbIA KOHCTPYKTOP - CO3[AeT HOBbIA OObEKT faTbl, MPEACTaBA0WUNA
* [IeHb C 3afaHHbIM HOMepoM (B [uanasoHe OoT 2 fo 2958465).

}

// TIOpPANKOBLIA HOMED NONKEH CMHXPOHM3UPOBATHCH C NHEM-MECAUEM-TOMOM. . .
this.serial = calcSerial(day, month, year);:

this.description = null;

* @param serial nop4aKosblii HOMep [HA (AManasoH: oT 2 N0 2958465).

public SpreadsheetDate(final int serial) {

}

/~k~k
* BosgpawaeT onucaHue, nNpUCOENMHEHHOE K fate.

* [lata He 0043aHa WMETb OMUCAHWE, HO B HEKOTOPbIX MPUIOKEHNSAX
* OHO MOKET OKa3aTbCs MONE3HbIM.

if ((serial >= SERIAL_LOWER BOUND) && (serial <= SERIAL_UPPER BOUND)) {
this.serial = serial;:

}
else {
throw new ITlegalArgumentException(
"SpreadsheetDate: Serial must be in range 2 to 2958465.");
}

// [leHb-mecay-ron [NOSMKEH CUHXPOHW3MPOBATLCH C MOPALKOBbLIM HOMEDOM. . .
calcDayMonthYear():

* @return onucaxue, NPUCOEIUHEHHOE K fJaTe.

public String getDescription() {

}

/‘k‘k

* 3apaer onucaHue [na AaThl.

return this.description;

* @param description onucaHne paThl (paspewaercs

<code>null</code>).

public void setDescription(final String description) {

}

this.description = description:

npodoicenue
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187 [**

188 * BosBpawaeT nNOpAAKOBbIA HOMep faThl, rae 1 aWeapa 1900 = 2
189 * (4TO NOYTM COOTBETCTBYET CUCTEMe Hymepauwn, ucnonb3yemonr 8 Microsoft
190 * Excel for Windows n Lotus 1-2-3).

191 *

192 * @return NOPANKOBbLIA HOMEp MaThl.

193 */

194 public int toSerial() {

195 return this.serial;

196 }

197

198 [**

199 * BosspawaeT 00beKT <code>java.util.Date</code>, 3KBMBANEHTHbII TeKylleh naTe.
200 *

201 * @return 0ObEKT NaThl.

202 */

203 public Date toDate() {

204 final Calendar calendar = Calendar.getInstance():

205 calendar.set(getYYYY(), getMonth() - 1, getDayOfMonth(), 0, 0, 0);
206 return calendar.getTime():

207 }

208

209 [**

210 * Bosspawaet rog (u3 geidcTuTensHoro auanasdoda ot 1900 po 9999).
211 *

212 * @return rof.

213 */

214 public int getYYYY() {

215 return this.year;

216 }

217

218 [**

219 * BosspawaeT mecsal (auBapb = 1, ¢espanb = 2, MapT = 3).
220 *

221 * @return mecsay ropa.

222 */

223 public int getMonth() {

224 return this.month;

225 }

226

227 [**

228 * BosBpawaeTt fieHb Mecsua.

229 *

230 * @return geHb Mecaua.

231 */

232 public int getDayOfMonth() {

233 return this.day;

234 }

235

236 /**
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240
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245
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257
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268
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270
271
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277
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279
280
281
282
283
284
285
286
287

O T S S

*/

Bo3BpawaeT Koa, NPEACTABAAOWANA NEeHb HeLenu.

<p>

Konel onpegensntca B8 knacce {@1ink SerialDate} cnepylownm obpa3om:
<code>SUNDAY</code>, <code>MONDAY</code>, <code>TUESDAY</code>,
<code>WEDNESDAY</code>, <code>THURSDAY</code>, <code>FRIDAY</code> u
<code>SATURDAY</code>.

@return Kop, npeactaBnsownii feHb Hepenu.

pubTic int getDayOfWeek() {
return (this.serial + 6) % 7 + 1:

}

[lpoBepseT paBeHCTBO TeKyleid [aTel C APYrUM MPOU3BOSbHbIM OObLEKTOM.

<p>

Meton Bosgpawaet true TOMBbKO B TOM cnyyae, ecnn OObeKT 4BNd4eTCA
ak3emnnapoM 6a3oBoro knacca {@link SerialDate} u npeacTasnser TOT ke
feHb, 470 u {@link SpreadsheetDate}.

@param object o00bekT ang cpasHeHus (ponyckaetca <code>null</code>).

* @return JIorMYeCcKnint NpusHaK.

*/

public boolean equals(final Object object) {

}

/**

if (object instanceof SerialDate) {
final SerialDate s = (SerialDate) object:
return (s.toSerial() == this.toSerial()):

}

else {

return false;

}

* BosBpawaeTt xew-kof N4 3K3eMnaspa Khacca.

*

* @return xew-kof.

*/

public int hashCode() {
return toSerial():

}

BosgpawaeT pas3HOCTb (B AHAX) MEXAy TeKywen W 3aaaHHom

"Ipyroi’ paToi.

@param other

faTa [Nna CpaBHEHWA.

433
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330
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332
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337

* @return pasHoCTb (B AHAX) MEXAy TeKyuwuin M 3anaHHom
* "Npyron' paTou.
*/
public int compare(final SerialDate other) {
return this.serial - other.toSerial()
1

/*k‘k

* Peannayer MeTon, Heobxoaumbliii Ans uHTepdeica Comparable.
*

* @param other pgpyroit o0bexkT (06b4HO Apyroit o0vekT SerialDate).
*

* @return oTpuuaTENbHOE Uefoe, Hynb UK MONOKATENbHOE Uenoe 4ucno,
* ec/in 00beKT MeHblle, paseH Wiu Oosblie 3aaHHOTO OObeKTa.
*/
public int compareTo(final Object other) {

return compare((SerialDate) other);

/**
* BosspawaeT true, ecnu Tekyumi obvexkT SerialDate npeactasnaer Ty we paty,
4TO 1 3afaHHbil 00beKT SerialDate.

@return <code>true</code>, ecnu Tekyumit 06veKkT SerialDate npenctasnset

*

*

* @param other pata N4 CpaBHeHMs.

*

*

* Ty Ke [aTy. 4TO U 3ajaHHuii obvekT SerialDate.

*/

pubTic boolean isOn(final SerialDate other) {
return (this.serial == other.toSerial())

1

/**
* Bosspawaet true, ecnnm Tekywnii 00bekT SerialDate npenctasnaer Gonee paHHO0
[aTy NO CpaBHEHW0 C 3afaHHbiM 00bekToM SerialDate.

@param other pata ong CpaBHeHus.

*
*
*
*
* @return <code>true</code>, ecnu Tekyumit 06vekT SerialDate npenctasnset
* foflee paHHIO AaTy NO CpaBHEHWI C 3afaHHbM 0ObekTOM SerialDate.
*/

pubTic boolean isBefore(final SerialDate other) {

return (this.serial < other.toSerial());
1

/**
* Bosspawaet true, ecnan Texkywnii 06vekT SerialDate npencrasnqaer Ty we naty,

* 4TO UM 3afaHHbli 00bekT SerialDate.
*

* @param other pata ang CpaBHeHMs.
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*

* @return <code>true</code>, ecnu Tekyunit obvekT SerialDate npenctasnser
* Ty Ke [aTy, 4TO W 3ajaHHblii 00bekT SerialDate.
*/
public boolean isOnOrBefore(final SerialDate other) {
return (this.serial <= other.toSerial())
}

/**
* BosspawaeTt true, ecnn Tekyuuii o0bekT SerialDate npeactasnaer Ty ke naty,
4TO M 3afaHHbii 00beKT SerialDate.

*
*
* @param other pata ans cpasHeHns.
*
* @return <code>true</code>, ecnu TeKkyunii o6vekT SerialDate npenctasnser
* Ty ¥e f[aTy, 4TO 1 3afaHHbil 0bvekT SerialDate.
*/
public boolean isAfter(final SerialDate other) {
return (this.serial > other.toSerial())
}

Bosspauwaet true, ecnu Tekyumit oObekT SerialDate npeactaBnger Ty ke naty,
4TO W 3aflaHHbl 00beKT SerialDate.

*
*
*
* @param other paTa ana cpaBHeHus.
*
* @return <code>true</code>, ecnu TeKkyunii 0b6vekT SerialDate npepnctasnset
* Ty Ke [aTy, 4TO W 3afaHHblii 06bekT SerialDate.
public boolean isOnOrAfter(final SerialDate other) {
return (this.serial >= other.toSerial())
}

/-k*

* Bosspawaer <code>true</code>, ecnu Tekywnit obvekT {@1ink SerialDate}
NpUHAANEKUT

* 3apaHHomMy puanasoHy (pewmm INCLUSIVE). Tlopspok gat dl n d2

* He BameH.

@param dl rpaHuyHas paTa AnanasoHa.
@param d2 pgpyras rpaHu4yHas faTa Auana3oHa.

* % %

*

* @return NOTUYECKNA NPU3HAK.
*/
public boolean isInRange(final SerialDate dl, final SerialDate d2) {
return isInRange(dl, d2, SerialDate.INCLUDE BOTH);
}

/**
* Bosgpawaet <code>true</code>, ecnu Texkywnii o0vekT SerialDate npuHannexnt

npodoicenue
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430
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434
435
436
437

* 3a[aHHOMy AManasoHy (BKMOYEHWe TpaHuL yKasbiBaeTCcs npu Bbi3oBe). [opAaok
*dl u d2 He BameH.
*
* @param dl rpaHu4yHaq paTta AuanasoHa.
* @param d2 pgpyras rpaHn4Has fata AnanasoHa.
@param include KoL, YNpaBNAOWMA BKIYEHWEM HAYanbHOW M KOHEYHOW nat
B [ManasoH.

*
*
*
* @return <code>true</code>, ecnu Tekywnit 00bekT SerialDate npuHagnexnt
* 3aMaHHOMY [Manas3oHy.
*/
pubTic boolean isInRange(final SerialDate dl, final SerialDate d2,
final int include) {

final int sl = dl.toSerial();

final int s2 = d2.toSerial();

final int start = Math.min(sl, s2);

final int end = Math.max(sl, s2);

final int s = toSerial():

if (include == SerialDate.INCLUDE_BOTH) {
return (s >= start && s <= end):

}

else if (include == SerialDate.INCLUDE FIRST) {
return (s >= start && s < end);
}

else if (include == SerialDate.INCLUDE SECOND) {
return (s > start && s <= end);
}

else {
return (s > start && s < end);
}

}

/**
BblumcngeT nopAaaKoBbIi HOMED MO [HIO, MECAUy v roay.
<pP>

1 ansaps 1900 = 2.

@param d neHb.
@param m mMecal.

* @param y rof.
*

*
*
*
*
*
*

* @return NOpAAKOBbIA HOMED NS 3aMaHHOrO AHA, MecAua v rofa.
*/
private int calcSerial(final int d, final int m, final int y) {

final int yy = ((y - 1900) * 365) + SerialDate.leapYearCount(y - 1)

int mm = SerialDate.AGGREGATE_DAYS TO END OF PRECEDING MONTH[m];

if (m > MonthConstants.FEBRUARY) {

if (SerialDate.isLeapYear(y)) {
mm = mm + 1;
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488

}
1
final int dd = d;
return yy + mm + dd + 1;

}

/**

* Bolyucnaet feHb, Mecau u rog no NnOpAAKOBOMY HOMeEpY .

*/

private void calcDayMonthYear() {

// Bbl4ucnnTb TOA NO MOPAAKOBOMY HOMEPY

final int days = this.serial - SERIAL LOWER BOUND;

// TepeoueHka 13-3a NPONTHOPUPOBAHHbIX BUCOKOCHBIX [HEN .

final int overestimatedYYYY = 1900 + (days / 365);

final int Teaps = SerialDate.leapYearCount(overestimatedYYYY):

final int nonleapdays = days - leaps;
// HepooueHKka n3-3a NepeoleHEeHHbIX feT.

int underestimatedYYYY = 1900 + (nonleapdays / 365);

if (underestimatedYYYY == overestimatedYYYY) {

this.year = underestimatedYYYY;

underestimatedYYYY = underestimatedYYYY + 1:

}
else {
int ssl = calcSerial(l, 1, underestimatedYYYY):
while (ssl <= this.serial) {
ssl = calcSerial(l, 1, underestimatedYYYY):
1
this.year = underestimatedYYYY - 1;
}

final int ss2 = calcSerial(l, 1, this.year)

int[] daysToEndOfPrecedingMonth
= AGGREGATE_DAYS TO END OF PRECEDING_MONTH;

if (isLeapYear(this.year)) {

daysToEndOfPrecedingMonth
= LEAP_YEAR AGGREGATE DAYS TO END OF PRECEDING MONTH;

}

// Tlonyyerne mecaua no nopAAKOBOMY HOMepy

int mm=1;

int sss = ss2 + daysToEndOfPrecedingMonth[mm] - 1;

while (sss < this.serial) {
mm =mm + 1;

sss = ss2 + daysToEndOfPrecedingMonth[mm] - 1;

}

this.month = mm - 1;
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489
490
491
492
493
494
495 }

// Octaetcs d(+1);
this.day = this.serial - ss2
- daysToEndOfPrecedingMonth[this.month] + 1;

JNnctuHr B.6. RelativeDayOfWeekRule.java

1/
2
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*

* JCommon : 6GuOnMOTEKA KNAcCoB 00Wero HasHavyeHna nng nnatopmel Java(tm)

X% % k3 3k 3k 3F 3 3k X S X X X X X % 3 3 % % %

X X X

b S T S R R S

(C) Copyright 2000-2005, by Object Refinery Limited and Contributors.
MHdopmaund o npoekte: http://www.jfree.org/jcommon/index.html

bubnnoteka pacnpocTpaHaeTcq OeCnnaTHO; Bbl MOKeTe CBOOOAHO PacnpOCTPaHATb
W/ UAnM M3MEeHATL ee Ha ycnosuax nuueHamn Lesser General Public License

B dopmynuposke Free Software Foundation; nubo sepcuu 2.1 nuueHaun, nu6o
(Ha BaWe ycMoTpeHue) nboi Nocnenywuen Bepcum .

BubnnoTeka pacnpocTpaHAeTCs B Hajewae, 41O OHa OyfeT nofies3Ha, Ho

BE3 KAKMX-IMB0 APAHTIV, pame Ge3 nogpasymesaeMoii rapaHTuu MPATOQHOCTH
nns KOHKPETHOW LENMM. 3a noapoBHocTamu obpawaiiteck k GNU Lesser General
Public License.

Bbl gomkHbl nonyunte Konmuio nuueHsnn GNU Lesser General Public License

C 9TOW ONOAMOTEKOW; ecnn 3Toro He npousowno, obpatutech B Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301,
USA.

[Java aBnaetcs 3aperncTpupoBaHHOM TOProsoit Mapkoi Sun Microsystems, Inc.
B CoenuHeHHbix WITaTax u apyrux cTpaHax].

(C) Copyright 2000-2003, by Object Refinery Limited and Contributors.

Astop: [asup wnbept (ans Object Refinery Limited);
Y4aCTHNKK : -

$1d: RelativeDayOfWeekRule.java,v 1.6 2005/11/16 15:58:40 taqua Exp $
i3merenns (HaumHaa c 26 okTabps 2001)

26-0ct-2001 : MakeT uaMeHeH Ha com.jrefinery.date.*;
03-0ct-2002 : WcnpaneHbl ounbrkn no uHdopmauun Checkstyle (DG);
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42 */

43

44 package org. jfree.date;

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
86
87
88
89
90
91

/**

*
*
*
*
*
*
*
*

*/

[paBNUNO ewerofHoV AaThl, BO3Bpallawee AATY AN KAKAOro rofa Ha OCHOBAHMN
(a) aTanoHHoro mpasuna; (6) fHA Hepenu; w (B) napameTtpa BbOOpaA.
(SerialDate.PRECEDING, SerialDate.NEAREST, SerialDate.FOLLOWING).

<p>

Hanpumep, CTpacTHaa NATHMUA MOKET 3afaBaThCA Kak 'maTHuua, [PEAUECTBYIOLAA

Macxe'.

@author [lagup [wnbept

public class RelativeDayOflWeekRule extends AnnualDateRule {

/** CchiKka Ha NpaBMNO eKerofHoi AaThl, Ha KOTOPOM OCHOBAHO AaHHOE Npasuio. */
private AnnualDateRule subrule;

/**

* [letb Hepgenu (SerialDate.MONDAY, SerialDate.TUESDAY u T1.1.)
*/

private int dayOfleek;

/** pn3Hak sbibopa aHA Hepenu (PRECEDING, NEAREST wan FOLLOWING). */
private int relative;

/**
* KOHCTPYKTOP MO yMON4YaHui - CTPOWT NPaBWO AN NOHEAEeNbHWKa noche
1 dHBaps.
*/
public RelativeDayOfWeekRule() {
this(new DayAndMonthRule(), SerialDate.MONDAY, SerialDate.FOLLOWING);
}

/**
* CTAHQAPTHbIA KOHCTPYKTOP - CTPOMT MPaBuMio Ha OCHOBAHWW CyOMpaBuna.
*
* @param subrule npaBuno, onpegensiouee 3TanOHHYl AaTy.
* @param dayOflWleek neHb Hepenu NO OTHOWEHMIO K 3TaNOHHOW naTe.
* @param relative npu3Hak BbiOOpa [HA Hepenn (preceding, nearest
* i following) .
*/
public RelativeDayOflWeekRule(final AnnualDateRule subrule,
final int dayOfWeek, final int relative) {

this.subrule = subrule;

this.dayOfWeek = dayOfleek:

this.relative = relative;

[k
npodoicenue
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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
136
137
138
139
140
141

* BosspawaeT cyOnpasuno (TaKxe Has3biBaEMOE 3TAJIOHHbIM MPABUIIOM) .
*
* @return MpaBuno exerofHoi naThl, onpefenspwee 3TanoHHYl ATy
* ANsg TeKyuwero npaswuia.
*/
public AnnualDateRule getSubrule() {

return this.subrule;

/**

* HasHayaeT cyOnpasuio.

*

* @param subrule [lpaBuno exerofgHON NaThl, Onpefensiouee 3TaNOHHYK AaTy
* ONs TeKywero npasuna.

*/

public void setSubrule(final AnnualDateRule subrule) {
this.subrule = subrule;
}

/**
* BosspauwaeT neHb Hefenu Afs TeKywero npaswuia.
*
* @return neHb Hefenn ONa TeKywero npasuna.
*/
public int getDayOfWeek () {
return this.dayOfWeek;

}

/**

* HasHayaeT fJeHb Hejenu ANa TeKywero npasuna.

*

* @aram dayOfWeek pnenb Hepenn (SerialDate.MONDAY,
* SerialDate.TUESDAY n 1.7.)

*/

public void setDayOfWeek(final int dayOfWeek) {
this.dayOflWeek = dayOfWeek;
}

/**

* Bosgpawaet atpubyT ‘relative’, KOTOpbii onpepenser,

*  *KAKoW* JeHb Hefenn Hac uHTepecyeT (SerialDate.PRECEDING,
* SerialDate.NEAREST wnn SerialDate.FOLLOWING) .

*

* @return atpubyT 'relative’.
*/
public int getRelative() {
return this.relative;
}

/**

440
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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
187
188
189
190
191
192

* 3apaet atpubyt 'relative' (SerialDate.PRECEDING, SerialDate.NEAREST,
* SerialDate.FOLLOWING) .

*

* @param relative onpepenaet, *Kakon* fNeHb Hefenu BbOMpaeTcA

* TEKYWIM NPaBUIIOM.

*/

public void setRelative(final int relative) {
this.relative = relative;

}

/**

* Co3faeT KoM TeKyuwero npasunia.

*

* @return Komus TeKywero npasuna.

*

* @throws CloneNotSupportedException this should never happen.

*/

public Object clone() throws CloneNotSupportedException {

final RelativeDayOflWeekRule duplicate

= (RelativeDayOfWeekRule) super.clone();
duplicate.subrule = (AnnualDateRule) duplicate.getSubrule().clone();

return duplicate;

}

/‘k‘k

* Bo3BpallaeT NaTy, CreHepupoBaHHyl TEKyuUM NpaBunoM Afs 3afaHHOro rofa.

*

* @param year rop (1900 &1t;= rop &1t;= 9999).

*

* @return paTa, CreHepupoBaHHad NpasuiOM ANA 3a4aHHOTO roAa
* (ponyckaetcs <code>null</code>).

*/

public SerialDate getDate(final int year) {

// TIpOBEPUTL APTryMEHT. ..
if ((year < SerialDate.MINIMUM_ YEAR SUPPORTED)
|| (year > SerialDate.MAXIMUM YEAR SUPPORTED)) {
throw new ITlegalArgumentException(
"RelativeDayOflWeekRule.getDate(): year outside valid range.");

}

// Bbluncnnte paty. . .
SerialDate result =

null:

final SerialDate base = this.subrule.getDate(year)

if (base != null) {

switch (this.relative) {
case(SerialDate.PRECEDING) :

result = SerialDate.getPreviousDayOfleek (this.dayOfhWeek,

break ;

base);

441
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193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209

case(SerialDate . NEAREST):
result = SerialDate.getNearestDayOflWeek (this.dayOflWeek,
base);
break;
case(SerialDate.FOLLOWING) :
result = SerialDate.getFollowingDayOflWeek (this.dayOflWeek,
base);
break;
default:
break;
}
1
return result;
}
1

JNnctuur B.7. DayDate.java (okoH4YaTenbHas Bepcust)

1
2

g~ w

37
38
39
40
41
42

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

/*
* JCommon : GuOGNMOTEKA KNaccoB 00WEro HasHayeHus gnd nnatdopmsl Java(tm)
*

*
* (C) Copyright 2000-2005, by Object Refinery Limited and Contributors.

.*/
package org.jfree.date;

import java.io.Serializable;
import java.util.*;

AOCTDPAKTHbIA KIacC, NPedCcTaBsouUnii HEM3MeHAeMble NaTsl C TOYHOCTbI
[0 OfHOrO fHA. Peanu3auma oToOpaxaeT [aTy Ha UeNoe Yucno, npeacrasisouee
CMelleHne B HAX OT (i)VIKCVIpOBaHHOVI TOYKKM OTCHeTa.

Moyemy He mcnonb3osaTh java.util.Date? byaem ncnonb3oBaTh, rAe 3TO MMEET CMbICI.

*

*

*

*

*

* Knacc java.util.Date ObiBaeT *CNAMWKOM™ TOYHbIM - OH MPEACTaBNAeT MOMEHT
*  BpeMeHu C TOYHOCTbI 00 1/100 cekyHpsl (npw 3TOM Cama faTa 3aBUCMT OT YaCOBOIMO
* noaca). WHorpa ObiBaeT HYKHO NPOCTO NPeACTaBUTb KOHKPETHbIE AeHb (CKameM,
* 21 gnBapsa 2015), He 3ab0TACb O BPEMEHW CYTOK, 4aCOBOM nosce W T.4.

* IMeHHO ana Takux cutyauwir onpepensetca knacc DayDate.

*

*

[Ing co3panna ak3emnnapa ucnonb3yercqa DayDateFactory.makeDate.
*
* @author [asug unbept
* @author PobepT C. MapTuH NpoBen 3Ha4YuTeNbHY nepepaboTKy .
*/

public abstract class DayDate implements Comparable, Serializable {

public abstract int getOrdinalDay();
public abstract int getYear();
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63
64
65

67
68
69
70
71
72
73
74
75
76
77

78
79
80
81
82

84
85

87
88
89

91
92

94
95

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111

112
113
114

public abstract Month getMonth();
public abstract int getDayOfMonth();

protected abstract Day getDayOfWeekForOrdinalZero();

public DayDate plusDays(int days) {
return DayDateFactory.makeDate(getOrdinalDay() + days);

}

public DayDate plusMonths(int months) {
int thisMonthAsOrdinal = getMonth().toInt() - Month.JANUARY.toInt();
int thisMonthAndYearAsOrdinal = 12 * getYear() + thisMonthAsOrdinal;
int resultMonthAndYearAsOrdinal = thisMonthAndYearAsOrdinal + months;
int resultYear = resultMonthAndYearAsOrdinal / 12;
int resultMonthAsOrdinal = resultMonthAndYearAsOrdinal % 12 + Month.JANUARY .
tolnt();
Month resultMonth = Month.fromInt(resultMonthAsOrdinal);
int resultDay = correctlLastDayOfMonth(getDayOfMonth(), resultMonth, resultYear)
return DayDateFactory.makeDate(resultDay, resultMonth, resultYear)

}

public DayDate plusYears(int years) {
int resultYear = getYear() + years:
int resultDay = correctLastDayOfMonth(getDayOfMonth(), getMonth(), resultYear)
return DayDateFactory.makeDate(resultDay, getMonth(), resultYear)

}

private int correctLastDayOfMonth(int day, Month month, int year) {
int TastDayOfMonth = DateUtil.lastDayOfMonth(month, year)
if (day > lastDayOfMonth)
day = TastDayOfMonth;
return day:

}

public DayDate getPreviousDayOfleek (Day targetDayOfWeek) {
int offsetToTarget = targetDayOfWeek.toInt() - getDayOfWeek().toInt();
if (offsetToTarget >= 0)
offsetToTarget -= 7;
return plusDays(offsetToTarget);
}

public DayDate getFollowingDayOflleek (Day targetDayOflWeek) {
int offsetToTarget = targetDayOfWeek.toInt() - getDayOfWeek().toInt();
if (offsetToTarget <= 0)
offsetToTarget += 7;
return plusDays(offsetToTarget);

}

public DayDate getNearestDayOflleek(Day targetDayOfWeek) {
int offsetToThisWeeksTarget = targetDayOfWeek.toInt() - getDayOflWeek().
tolnt();
int offsetToFutureTarget = (offsetToThisWeeksTarget + 7) % 7:
int offsetToPreviousTarget = offsetToFutureTarget - 7;
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if (offsetToFutureTarget > 3)
return plusDays(offsetToPreviousTarget):
else
return plusDays(offsetToFutureTarget);
1

public DayDate getEndOfMonth() {
Month month = getMonth():
int year = getYear()
int TastDay = DateUtil.lastDayOfMonth(month, year)
return DayDateFactory.makeDate(lastDay, month, year);

}

public Date toDate() {
final Calendar calendar = Calendar.getInstance():
int ordinalMonth = getMonth().toInt() - Month.JANUARY.toInt():
calendar.set(getYear(), ordinalMonth, getDayOfMonth(), 0, 0, 0);
return calendar.getTime():

}

public String toString() {
return String.format(«%02d-%s-%d». getDayOfMonth(), getMonth(). getYear())

}

public Day getDayOfWeek () {
Day startingDay = getDayOfWeekForOrdinalZero():
int startingOffset = startingDay.toInt() - Day.SUNDAY.toInt():
int ordinalOfDayOfWeek = (getOrdinalDay() + startingOffset) % 7;
return Day.fromInt(ordinalOfDayOfWeek + Day.SUNDAY.toInt()):

}

public int daysSince(DayDate date) {
return getOrdinalDay() - date.getOrdinalDay();

}

public boolean isOn(DayDate other) {
return getOrdinalDay() == other.getOrdinalDay():

}

public boolean isBefore(DayDate other) {
return getOrdinalDay() < other.getOrdinalDay():

}

public boolean isOnOrBefore(DayDate other) {
return getOrdinalDay() <= other.getOrdinalDay();

}

public boolean isAfter(DayDate other) {
return getOrdinalDay() > other.getOrdinalDay():

}
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165
166
167
168
169
170
171
172
173
174
175
176
177
178
179 }

public boolean isOnOrAfter(DayDate other) {
return getOrdinalDay() >= other.getOrdinalDay();
}

public boolean isInRange(DayDate d1, DayDate d2) {
return isInRange(dl, d2, DatelInterval.CLOSED);
}

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);

Jinctuur B.8. Month.java (okoHuaTenbHas Bepcus)
1 package org.jfree.date;

2

import java.text.DateFormatSymbols;

JANUARY (1), FEBRUARY(2), MARCH(3),
APRIL(4),  MAY(5), JUNE(6) .

3
4
5 public enum Month {
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

JULY(7), AUGUST(8),  SEPTEMBER(9),
OCTOBER(10),NOVEMBER(11),DECEMBER(12);
private static DateFormatSymbols dateFormatSymbols = new DateFormatSymbols()
private static final int[] LAST DAY _OF MONTH =

{0, 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};

private int index;

Month(int index) {
this.index = index;

}

public static Month fromInt(int monthIndex) {
for (Month m : Month.values()) {
if (m.index == monthIndex)
return m;
}

throw new I1legalArgumentException("Invalid month index

}

public int TlastDay() {
return LAST DAY _OF MONTH[index]:
}

public int quarter() {
return 1 + (index - 1) / 3;
}

+ monthIndex):

npodoicenue
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35

36 public String toString() {

37 return dateFormatSymbols.getMonths()[index - 17:
38}

39

40  public String toShortString() {

41 return dateFormatSymbols.getShortMonths()[index - 17;
42}

43

44 public static Month parse(String s) {

45 s = s.trim();

46 for (Month m : Month.values())

47 if (m.matches(s))

48 return m;

49

50 try {

51 return fromInt(Integer.parselnt(s))

52

53 catch (NumberFormatException e) {}

54 throw new I1legalArgumentException(«Invalid month « + s);
55}

56

57  private boolean matches(String s) {

58 return s.equalsIgnoreCase(toString()) ||

59 s.equalsIgnoreCase(toShortString());
60 }

61

62 public int toInt() {

63 return index;

64

65 }

JNinctmur B.9. Day.java (okoH4YaTenbHas Bepcust)

1 package org.jfree.date;

2

3 import java.util.Calendar;

4 import java.text.DateFormatSymbols;
5

6 public enum Day {

7 MONDAY(Calendar .MONDAY),

8  TUESDAY(Calendar.TUESDAY),

9  WEDNESDAY(Calendar.WEDNESDAY),
10 THURSDAY(Calendar.THURSDAY),
11 FRIDAY(Calendar.FRIDAY),
12 SATURDAY(Calendar.SATURDAY),
13 SUNDAY(Calendar.SUNDAY):
14
15 private final int index;
16 private static DateFormatSymbols dateSymbols = new DateFormatSymbols()
17
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18  Day(int day) {

19 index = day:

20}

21

22 public static Day fromInt(int index) throws ITlegalArgumentException {
23 for (Day d : Day.values())

24 if (d.index == index)

25 return d;

26 throw new I1legalArgumentException(

27 String.format(«I1legal day index: %d.», index)):
28}

29

30  public static Day parse(String s) throws ITlegalArgumentException {
31 String[] shortWeekdayNames =

32 dateSymbols.getShortWeekdays():
33 String[] weekDayNames =

34 dateSymbols.getWeekdays():

35

36 s = s.trim();
37 for (Day day : Day.values()) {

38 if (s.equalsIgnoreCase(shorthWeekdayNames[day.index]) ||
39 s.equalsIgnoreCase(weekDayNames[day.index])) {

40 return day:

41 }

42 }

43 throw new I1legalArgumentException(

44 String.format("%s is not a valid weekday string". s));
45}

46

47 public String toString() {

48 return dateSymbols.getWeekdays()[index];
49 )

50

51 public int tolnt() {

52 return index;

53

54}

Jinctuur B.10. Datelnterval.java (okoH4YaTenbHas Bepcusi)

1 package org.jfree.date;

2

3 public enum Datelnterval {

4 QPEN {

5 public boolean isIn(int d, int left, int right) {
6 return d > Teft && d < right;

7

8

}

}.
9  CLOSED_LEFT {
10 pubTlic boolean isIn(int d, int Teft, int right) {
11 return d >= left 8& d < right;
12 }

npodoicenue

447



448

MpunoxeHume b. org.jfree.date.SerialDate

13
14
15
16
17
18
19
20
21
22
23
24
25
26

}.
CLOSED_RIGHT {
public boolean isIn(int d, int left, int right) {
return d > left & d <= right;
}
},
CLOSED {
public boolean isIn(int d, int left, int right) {
return d >= Teft & d <= right;
}
}
public abstract boolean isIn(int d, int Teft, int right);
}

JNinctmur B.11. WeekInMonth.java (okoH4aTenbHas Bepcus)

1
2

3
4
5
6
7
8

9
10
11

13
14

package org.jfree.date;

public enum WeekInMonth {
FIRST(1), SECOND(2), THIRD(3), FOURTH(4), LAST(0);
private final int index;

WeekInMonth(int index) {
this.index = index;

}

public int tolnt() {
return index;

}
}

JNnctnHr B.12. WeekdayRange.java (okoH4aTenbHasi Bepcms)

1
2
3
4
5

package org.jfree.date;

public enum WeekdayRange {
LAST, NEAREST, NEXT

}

JNnctmur B.13. DateUtil.java (okoH4YaTenbHasi Bepcumst)

1
2

3
4
5
6
7
8
9
0
1

1
1

package org.jfree.date;
import java.text.DateFormatSymbols;

public class DateUtil {
private static DateFormatSymbols dateFormatSymbols = new DateFormatSymbols()

public static String[] getMonthNames() {
return dateFormatSymbols.getMonths();

}
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12 public static boolean islLeapYear(int year) {

13 boolean fourth = year % 4 == 0:

14 boolean hundredth = year % 100 == 0:

15 booTean fourHundredth = year % 400 == 0;

16 return fourth &4 ('hundredth || fourHundredth):

17}

18

19  public static int TastDayOfMonth(Month month, int year) {
20 if (month == Month.FEBRUARY && islLeapYear(year))

21 return month.lastDay() + 1:
22 else

23 return month.lastDay();
24}

25

26 public static int TeapYearCount(int year) {
27 int Teap4 = (year - 1896) / 4;

28 int leapl00 = (year - 1800) / 100;

29 int leap400 = (year - 1600) / 400;

30 return Teap4 - leapl00 + Teap400;

31

32}

JNnctuur B.14. DayDateFactory.java (okoH4aTenbHasi Bepcus)
1 package org.jfree.date;

[N

3 pubTlic abstract class DayDateFactory {

4 private static DayDateFactory factory = new SpreadsheetDatefFactory();
5 public static void setInstance(DayDateFactory factory) {

6 DayDateFactory.factory = factory:

7

8

}

9 protected abstract DayDate makeDate(int ordinal)

10 protected abstract DayDate makeDate(int day. Month month, int year):
11 protected abstract DayDate makeDate(int day, int month, int year)

12 protected abstract DayDate makeDate(java.util.Date date);

13 protected abstract int _getMinimumYear();

14 protected abstract int _getMaximumYear();

15

16 public static DayDate makeDate(int ordinal) {
17 return factory. makeDate(ordinal)

18 1}

19

20  public static DayDate makeDate(int day, Month month, int year) {
21 return factory. makeDate(day, month, year);
22}

24 public static DayDate makeDate(int day, int month, int year) {
25 return factory. makeDate(day, month, year);
26}

28 public static DayDate makeDate(java.util.Date date) {
npodoicenue
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29
30
31
32
33
34
35
36
37
38
39 }

return factory. makeDate(date);

}

public static int getMinimumYear() {
return factory. getMinimumYear();

}

public static int getMaximumYear() {
return factory. getMaximumYear():

}

JNnctuur B.15. SpreadsheetDateFactory.java (okoH4YaTenbHas Bepcusi)
1 package org.jfree.date;

2

import java.util.*;

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34 )

public DayDate makeDate(int ordinal) {
return new SpreadsheetDate(ordinal);

}

public DayDate makeDate(int day, 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)

}

public DayDate makeDate(Date date) {
final GregorianCalendar calendar = new GregorianCalendar():
calendar.setTime(date);
return new SpreadsheetDate(
calendar.get(Calendar.DATE),
Month. fromInt(calendar.get(Calendar.MONTH) + 1),
calendar.get(Calendar.YEAR)):

3
4
5 public class SpreadsheetDateFactory extends DayDateFactory {
6
7
8

}

protected int _getMinimumYear() {
return SpreadsheetDate .MINIMUM_YEAR_SUPPORTED:

}

protected int _getMaximumYear() {
return SpreadsheetDate.MAXIMUM_YEAR_SUPPORTED;
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JInctuur B.16. SpreadsheetDate.java (okoH4YaTenbHas Bepcusi)

1/*
2 * JCommon : OuBAMOTEKa KNaccoB o0uero HasHadyewus Ang nnathopmsl Java(tm)

(C) Copyright 2000-2005, by Object Refinery Limited and Contributors.

oy O B~ W
b T .

52
53 */
55 package org.jfree.date;
57 import static org.jfree.date.Month.FEBRUARY;
59 import java.util.*;

61 /**
62 * llpeactasnqger fgaty C WCNONb3OBAHWEM LENOro 4Yucna, N0 aHanoruM C peanusauuen

63 * B Microsoft Excel. [lonnepxnBaemblii AManasoH AaT:

64 * c 1 anBapa 1900 no 31 pekabpa 9999.

65 * <p/>

66 * YyTute, 4TO B Excel cyuecTByeT HaMepeHHad ownbKa, BCNEACTBME KOTOPOA rof
67 * 1900 cynTaeTCa BMCOKOCHbIM, TOrfa Kak B NEACTBUTENbLHOCTW OH TAKOBbIM HE ABNAETCA.
68 * [lononHnTensHas uHGopMauMa nNpuBefeHa Ha cailTe Microsoft B crtatbe Q181370:
69 * <p/>

70 * http://support.microsoft.com/support/kb/articles/Q181/3/70.asp

71 * <p/>

72 * [lo npasunam Excel 1 gnsapa 1900 = 1. T[lo npaBwiam 370ro Knacca

73 * 1 gnBapsa 1900 = 2.

74 * B pesynbTate HOMEP [IHA 3TOro Kjacca OyaeT OTAM4aThCd OT HOMepa Excel

75 * B gHBape n tespane 1900...Ho 3aTem Excel npubasnset NUWHWA [eHb

76 * (29 ¢espana 1900, KOTOpbiA B NEACTBUTENLHOCTM HE CyWecTByeT!), U C 3TOro
77 * MOMEHTa HyMmepauus [Heid COoBNajaer.

78 *

79 * @author David Gilbert

80 */

81 public class SpreadsheetDate extends DayDate {

82 public static final int EARLIEST DATE ORDINAL = 2; // 1/1/1900

83  public static final int LATEST DATE ORDINAL = 2958465; // 12/31/9999

84 public static final int MINIMUM YEAR SUPPORTED = 1900:

85 public static final int MAXIMUM YEAR SUPPORTED = 9999

86 static final int[] AGGREGATE_DAYS TO END OF PRECEDING MONTH =

87 {0, 0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365};

88 static final int[] LEAP_YEAR AGGREGATE_DAYS TO _END_OF PRECEDING_ MONTH =
89 {0, 0,31, 60, 91, 121, 152, 182, 213, 244, 274, 305, 335, 366};

91 private int ordinalDay;
92  private int day;

93  private Month month;

94 private int year;

npodonicenue
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Jinctuur B.16 (npogomxerue)

95
96 public SpreadsheetDate(int day, Month month, int year) {
97 it (year < MINIMUM_YEAR SUPPORTED || year > MAXIMUM_YEAR SUPPORTED)

98 throw new I1legalArgumentException(

99 "The 'year' argument must be in range " +

100 MINIMUM_YEAR SUPPORTED + " to " + MAXIMUM YEAR SUPPORTED + ".");
101 if (day <1 || day > DateUtil.lastDayOfMonth(month, year))

102 throw new ITlegalArgumentException("Invalid 'day' argument.");

103

104 this.year = year:

105 this.month = month;

106 this.day = day;

107 ordinalDay = calcOrdinal(day. month, year):

108 }

109

110 public SpreadsheetDate(int day, int month, int year) {
111 this(day. Month.fromInt(month), year)

112}

113

114 public SpreadsheetDate(int serial) {

115 if (serial < EARLIEST DATE ORDINAL || serial > LATEST DATE ORDINAL)

116 throw new I1legalArgumentException(

117 "SpreadsheetDate: Serial must be in range 2 to 2958465.");
118

119 ordinalDay = serial;

120 calcDayMonthYear():

121}

122

123 public int getOrdinalDay() {
124 return ordinalDay;

125}

126

127 public int getYear() {
128 return year;

129 '}

130

131 public Month getMonth() {

132 return month;

133}

134

135  public int getDayOfMonth() {

136 return day:

137}

138

139  protected Day getDayOfWeekForOrdinalZero() {return Day.SATURDAY;}
140

141 public boolean equals(Object object) {
142 if (!(object instanceof DayDate))
143 return false;

144

452
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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
187
188
189
190
191
192
193
194
195

DayDate date = (DayDate) object;
return date.getOrdinalDay() == getOrdinalDay():

}

pubTlic int hashCode() {
return getOrdinalDay();
1

public int compareTo(Object other) {
return daysSince((DayDate) other);
}

private int calcOrdinal(int day, Month month, int year) {
int leapDaysForYear = DateUtil.leapYearCount(year - 1)
int daysUpToYear = (year - MINIMUM_YEAR SUPPORTED) * 365 + TeapDaysForYear;
int daysUpToMonth = AGGREGATE DAYS TO END OF PRECEDING MONTH[month.toInt()];
if (DateUtil.isLeapYear(year) && month.toInt() > FEBRUARY.toInt())

daysUpToMonth++;

int daysInMonth = day - 1:
return daysUpToYear + daysUpToMonth + daysInMonth + EARLIEST DATE ORDINAL;

}

private void calcDayMonthYear() {
int days = ordinalDay - EARLIEST DATE_ORDINAL:
int overestimatedYear = MINIMUM YEAR SUPPORTED + days / 365;
int nonleapdays = days - DateUtil.leapYearCount(overestimatedYear);
int underestimatedYear = MINIMUM_ YEAR SUPPORTED + nonleapdays / 365;

year = huntForYearContaining(ordinalDay, underestimatedYear);

int firstOrdinalOfYear = firstOrdinalOfYear(year);

month = huntForMonthContaining(ordinalDay, firstOrdinalOfYear);

day = ordinalDay - firstOrdinalOfYear - daysBeforeThisMonth(month.toInt());

}

private Month huntForMonthContaining(int anOrdinal, int firstOrdinalOfYear) {
int daysIntoThisYear = anOrdinal - firstOrdinalOfYear;
int aMonth = 1;
while (daysBeforeThisMonth(aMonth) < daysIntoThisYear)
aMonth++;

return Month.fromInt(aMonth - 1):
}

private int daysBeforeThisMonth(int aMonth) {
if (DateUtil.isLeapYear(year))
return LEAP_YEAR AGGREGATE DAYS TO END OF PRECEDING MONTH[aMonth] - 1;
else
return AGGREGATE_DAYS TO_END_OF PRECEDING MONTH[aMonth] - 1;
1

private int huntForYearContaining(int anOrdinalDay, int startingYear) {

npodoicenue
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Jinctuur B.16 (npogomxerue)

196 int aYear = startingYear:

197 while (firstOrdinalOfYear(aYear) <= anOrdinalDay)
198 aYear++;

199

200 return aYear - 1;

201}

202

203  private int firstOrdinalOfYear(int year) {
204 return calcOrdinal(1l, Month.JANUARY, year):

205}

206

207  public static DayDate createlnstance(Date date) {

208 GregorianCalendar calendar = new GregorianCalendar():

209 calendar.setTime(date);
210 return new SpreadsheetDate(calendar.get(Calendar.DATE),

211 Month.fromInt(calendar.get(Calendar .MONTH) + 1),
212 calendar.get(Calendar.YEAR)):

213

214}

215 }



NepekpecTHble CCbIJIKU

[TepexpecTHble CCBIIKY IS «3a11aX0B KOJIa» ¥ 9BPUCTUYECKUX [TPABUJI U3 TIPUJIOKE-
HUg A opranu3oBanbl 110 npuHiuny Homep riassi-Homep crpanuiis.

C1 16-306, 16-309, 17-323

c2 16-309, 16-312, 16-320, 17-323

Cc3 16-311, 16-312, 16-314, 17-323

C4 17-323

C5 17-324

El 17-324

E2 17-324

F1 14-266, 17-325

F2 17-325

F3 17-325

F4 16-304, 16-314, 17-325

G1 16-307, 17-325

G2 16-305, 17-326

G3 16-305, 17-326

G4 16-308, 17-326

G5 16-308, 16-313, 16-317, 16-320, 17-327
G6 6-128, 16-309, 16-311, 16-315, 16-318, 16-319, 17-328
G7 16-309, 17-329

G8 16-311, 17-329

G9 16-311, 16-312, 16-314, 17-330

G10 5-107, 16-311, 17-330

G11 15-295, 16-311, 16-314, 16-317, 17-330
G12 16-312, 16-313, 16-314, 16-315, 16-320, 17-331
G13 16-313, 16-314, 17-331
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Gl4 16-314, 17-331

G15 16-315, 17-333

G16 16-315, 17-333

G17 16-315, 17-334, 17-337
G18 16-315, 16-316, 16-317, 17-334
G19 16-316, 16-317, 17-335
G20 16-316, 17-335

G21 16-317, 17-336

G22 16-318, 17-336

G23 3-63, 14-265, 16-319, 17-338
G24 16-320, 17-338

G25 16-320, 17-339

G26 17-340

G27 17-340

G28 15-293, 17-341

G29 15-394, 17-341

G30 15-295, 17-341

G31 15-296, 17-342

G32 15-296, 17-343

G33 15-298, 17-343

G34 3-60, 6-128, 17-344
G35 5-111, 17-345

G36 6-126, 17-346

1 16-306, 17-347

2 16-308, 17-347

33 16-311, 16-312, 17-348
N1 15-296, 16-307, 16-309, 16-310, 16-314, 16-315, 16-316, 16-319, 17-349
N2 16-307, 17-351

N3 16-312, 16-314, 17-352
N4 15-294, 16-316, 17-352
N5 2-45, 14-248, 17-353
N6 15-293, 17-353

N7 15-294, 17-354

T1 16-304, 16-305, 17-354
T2 16-304, 17-354

T3 16-305, 17-354

456
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T4
TS
T6
T7
T8
T9

17-355

16-305, 16-306, 17-355
16-305, 17-355
16-306, 17-355
16-306, 17-355

17-356
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nunor

Ha rkoHbepeHInu 1o ruOKuM MeTo0JI0THsIM, Tipoxousiieil B Jlersepe 8 2005 roxuy,
Immzaber XegpuKkcon' BpydHIa MHE 3eI€HbII OpacieT Hamopobue Tex, KOTOPbIe CTa-
JI TAKUMH TIOIYJISIpHBIME T10¢j1ie Jlanca Apmcrponra. Ha Gpaciiere GbLIo HAIucaHo
«OpnepsrnM TecTrpoBanneMs. S ¢ TopmocTbio Hocwa aToT Gpaciet. C Tex mop kak Kenr
Bek Hayuns Merst MeToosioriy pa3paborku uepes Tectrpoanre (TDD) B 1999 roy,
sI IefICTBUTEJIBHO CTasl OYKBaJIbHO O/IEPKIM 3TOIH TEMOI.

Ho motom caryammocs Heuto crpanioe. S 06HAPYIKII, UTO He MOTY CHSTH 9TOT Opacer,
[IprYeM BOBCE He TIOTOMY, UTO OH 3aCTPSJI Y MeHs Ha 3a1sicTbe. bpacier oTkpbITo (hop-
MYJIIPOBAJ MO0 TIPOdeCCHOHATBHYI0 3THKY. OH CTaJl BU3yaJIbHBIM IPU3HAKOM MOETO
CTpeMJICHUS K HAITMCAHUIO CAMOTO JIYUIIero Ko/ia, KOTOPBI 1 MOTY HamucaTb. MHe Ka-
3aJ10Ch, UTO CHATH €r0 — 3HAUUT IIPe/IaTh 3Ty ITUKY BMECTe C MOUMU yCTPEMJIEHUSIMHU.

Bpacaer Tak m ocraercst y MeHs Ha 3aIsCThe. 3aHUMAACh TIPOTPAMMHUPOBAHUEM,
g BUXKY ero nepudepuiinbiv sperneM. OH NOCTOSHHO HAOMMHAET MHE O TOM 06e-
HIAHUU, KOTOPOE ¢ JaJl caM cebe — 0OeIaHuy UCaTh YUCThIH KO,

Uhttp://www.qualitytree.com/
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cobbITust 58
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cojiepskatesibHble nMeHa 56, 341
coobmenus o6 omunbkax 128, 278
CHucKu aprymenToB 60
crcku ummnopra 339
cpeacTBa 6e301macHoCTH, OTKIo4eHne 318
crangapT kopuposanus 330
cTarnyeckue MeTozibl 326
crarnyeckue Gynknun 307
CTeK omepanioB 357
CTOPOHHUI KO/

usyyenue 137

unrerpanus 137
CTPATEI'UA, natrepn 319
Crpayctpyt, beépu 21
CTPOKOBBIC apryMeHThl 218
CTPYKTYPHOE IIpOTrpaMMupoBanue 66
CUCTYUKM IIUKJIOB 39

T

TepHapHbie yHKIHI 56, 59
TECTOBBIE TTAKETHI
aBromarusaius 238
MojyJibHbIe TecTbl 143, 296
TecToBbIe clleHapuu 264
3akoHOMepHOcTH cboeB 298
OTKJII0YeHue 76
TECTHI
6bicTpoTa 154
rpsasubie 144
3amyck 375
He3aBUCUMOCTh 154
oTkI0YeHne 347
oueBUAHOCTh 154
moBTopsieMocTh 154
CBOEBpeMeHHOCTh 154
yuctble 144
aBpUCTUKK 346
THIIBI APIYMEHTOB, f00aBieHue 233
Tomac, [Ipiis 23, 319

y

yao6o4rtaeMocTh 95
yHapubie GyHKImnn 56
yHacJae0BaHHbIN Ko 339
ypoBeHb abcTpakuuu 53

()

(babpuku 176
Daynep, Maprtun 314
Dusepc, Maiikn 24

dbopmarupoarne
ropusonTaibuoe 104
dbyuxiun
BpeMeHHas mpuBsizka 288
nmHa 50
umena 56, 327
Kak ryaroyisl 67
KOMIakTHOCTh 197
MepTBbIE 317
onna onepanust 333
npuBatHeie 322
CTPYKTYPHOE TIporpaMmmupoBanue 66
dbyukimonanbuas 3aBucTh 323

X
Xanr, duau 22, 319

1]

HUKInyeckoe oxuganme 371

y

YUCTBIE TecThl 144
YHUCTBIN KOJI
nckycctso 20
onucanue 21
YTeHne
cBepXy BHU3 53
CpaBHEHHeE ¢ HallncaHneM kofa 28
YHUCTBIN KoJ 23
gyBCTBO Koza 21

1]

[TABJIOHHBIN METO/T, marrepa 319
HIyMOBbIE KOMMeHTapun 83

c]

IBamuc, Ipuk 344
acradera 334
addexTuBHOCTD KOjIA 22

A

A3bIKN
npocrora 26
cMelenne B UCXoHbIX (aitiax 317
cMeleHrne B KOMMeHTapusx 298
ypoBeHb abcTpakiuu 16

sacHoctb 40





