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Jlekyus 3. YHuUghuyupoeaHHsIii npoyecc pa3pabomku u akcmpemasibHoe
npozpamMmupogaHue

AHHOTALIUA

PaccmarpuBarotces B getansx mozaenu pazpadortku [10, npeayaraemeie B paMkax YHH(PHIMPOBAHHOTO
nporuecca paspadborku Rational (RUP) u sxcrpemansHoro mporpammupoBanus (XP).

KiaroueBrie cjioBa

«Tspxenbiey» mporeccs pa3padoTKH, «KUBBIE» METOABI pa3paboTKH, YHH(DUIIMPOBAHHBIH MPOIIECC
Rational, skcTpemanbHOe porpammupoBanue, moaenu [10.

TekcT JeKuu

«TsKenble» U «nerkue» npouecchbl paspaboTku

B 3Toi1 ek Mbl pacCMOTPUM JIETATIBHO JIBa MIpoliecca pa3paboTKH — YHUGUYUpOBaHHbILL npoyecc
Rational (Rational Unified Process, RUP) n sxcmpemanvroe npoepammuposarnue (Extreme
Programming, XP). O6a oHU SBASIOTCS IpUMEpPaMHU UTEPATUBHBIX MPOIIECCOB, HO TOCTPOCHBI HA OCHOBE
Pa3IUYHBIX MIPEIIOJIOKECHUN O IPUPOE Pa3pabOTKH MPOTPaMMHOTO 00ECIICYSHHS 1, COOTBETCTBEHHO,
JOCTAaTOYHO CHUJIBHO OTJIMYAKOTCSI.

RUP sBrsieTcs mprMepoM Tak Ha3bIBAEMOTO «MsACe1020» TIPOLIECCa, IeTANbHO OMUCAHHOTO U
MIPEITOJIATAIOIIETO MOAIEPIKKY COOCTBEHHO pa3paboTku ucxoaHoro koaa [1O GoabImM KOJTMYIeCTBOM
BCIIOMOTATENbHBIX JeicTBUi. [IprMepamu moT0OOHBIX ECHCTBUN SBISIOTCS pa3paboTKa IJIaHOB,
TEXHUYCCKUX 3aZIaHI/II\/JI, MHOT'OYHCJICHHBIX ITPOCKTHBIX MOHeﬂeﬁ, HpOeKTHOﬁ JOKYMCHTAllMU, U IIp.
OcHoOBHasl 11eTTh TAKOTO MPOLIecca — OTACNIUTh YCIEUTHbIe TPAKTHKHU pa3padoTku u conpoBoxaeHus 110
OT KOHKPCTHBIX nfoneﬁ, YMCIOIIUX UX MPHUMCHATD. MHuorouuncieHHbIe BCIIOMOTraTeIbHEIE HeﬁCTBHﬂ JarT
HAJICXKTy CIIENIaTh BO3MOXKHBIM YCIICIIHOE PEIICHHUE 33/1a4 110 KOHCTPYUPOBAHHIO U TIOICPIKKE CIIOKHBIX
CHCTEM C TTOMOIIBIO UMEIOLTUXCSI pa0OTHUKOB, HE 00s13aTEIBHO SIBISIONIUXCS CyTneprnpodecCuoHaIaMH.

JU1s TOCTUKEHMSI 3TOTO BBIMOJIHAETCS UEPAPXUUECKOE MOIIArOBOE JETAIbHOE ONUCAHKE
NPEeINPUHIMAEMBIX B TOM WM HHOW CUTyalluu AEHCTBHM, YTOOBI MOKHO OBLIO HAYYHUTh OOBIYHOTO
paboTHUKA AEeCTBOBAaTh aHAJIOTMYHBIM 00pa3oM. B xoze mpoekTa co3aaeTcs MHOTO MPOMEKYTOUHBIX
JIOKYMEHTOB, MTO3BOJISIONIMX pa3paboTyrKaM MOCIe10BaTeIbHO pa30nBaTh CTOALINE NEpe] HUMU 3a/1a41
Ha 0oJiee MpocThie. DTHU Ke TOKYMEHTHI CITy’KaT AJIs IPOBEPKU MPAaBUILHOCTH PEILIEHUH, IPUHUMAEMBIX
Ha Ka)KJIOM Il1are, a Tak)Ke OTCISKHUBAaHUS 00IIEro xo/1a paboT U YTOUHEHHS OLIEHOK PECypCOB,
HEO0OXOIUMBIX JJIsl IOJYyUYEHUS JKEJTAEMbIX PE3yJIbTaTOB.

DKcTpeMalbHOE NPOrpaMMHUpPOBaHUE, HA00OPOT, MPEACTABIISET TaK Ha3bIBaeMble «rcusviey (agile)
METO/IbI pa3paboOTKH, Ha3bIBaEMbIE TaKXKe «Ieckumuy mporeccamu. OHU JAETal0T YIOp Ha UCTIOJIb30BAaHUHU
XOpoIuX pa3paboTUMKOB, a HE XOPOIIIO OTJIAKEHHBIX MPOIIECCOB Pa3padoTKu. JKuBbIE METOABI N30ETAIOT
(bUKcaIuy 4YeTKUX CXEM JIEHCTBUIA, YTOOBI 00ECIIEYUTh OOJBITYI0 THOKOCTh B KaXKJI0M KOHKPETHOM
MPOCKTE, a TAKKC BBICTYIIAIOT ITPOTHUB pa3p360TKI/I AOMNOJHUTCIBHBIX JTOKYMCHTOB, HC BHOCAIIIUX
HEMOCPEACTBEHHOTO BKJIaJa B IMOJTYYCHHE TOTOBOM pabOTArOIICH MPOrpaMMEl.

YHudmumpoBaHHbIN npouecc Rational

RUP [1,2] siBnsieTcst JOBOJBHO CIOXKHOMU, A€TaTbHO MPOPaOOTAaHHON UTEPATUBHOM MOIEIHIO
*)u3HeHHoro nukia [10.

Ucropuuecku RUP sinsieTcst pazBuTHEM MOJIeTH TIpoliecca pa3padOTKu, MPUHITONW B KOMIIAaHUU
Ericsson B 70-x—80-x romax XX Beka. Ita mojens Obl1a co3nana Jlxekooconom (Ivar Jacobson),
BIIOCTIeICTBUH, B 1987, ocHOBaBIIMM cOOCTBeHHYIO Komnanuto Objectory AB nMeHHO 1715t pa3BUTHS
TEXHOJIOTHYECKOTO Tpoliecca pa3padboTku [10 kak OTAeIbHOTO MPOAYKTa, KOTOPBIH MOXKHO OBLIIO OB
NepeHOCUTh B pyrue opranuzammu. [locie BiuBanus Objectory B Rational B 1995 pa3paboTku



JI>xekoOcoHa OBLTM HHTETPUPOBaHEI ¢ paboTamu Poiica (Walker Royce, CbIH aBTOpa «KJI1aCCHYECKOM»
kackagHou mozaenu), Kpyxrena (Philippe Kruchten) u byua (Grady Booch), a Takxe ¢ pa3BuBaBmmmcs
MapaieTIbHO YHUBEpCaNbHbiM sA3blkoM Mooenuposanus (Unified Modeling Language, UML).

RUP ocHOBaH Ha Tpex KIFOYEBBIX HICIX.

e Bech X011 paboT HaNpaBIIsSETCSI UTOTOBBIMH LIEISIMU TIPOEKTA, BRIPAKEHHBIMH B BUJIE 6APUAHINO8
ucnonb306anua (use cases) — CLIEHaApUEB B3aUMOJCHCTBUS Pe3yJIbTUPYIOIIEH TPOrPaMMHON
CHCTEMBI C MOJIb30BaTENIIMU MJTH IPYTUMHU CUCTEMAaMH, TIPU BBIIIOJIHEHUH KOTOPBIX MOJIb30BATENIN
MOJTYyYaroT 3HAYMMBIE JUTSI HUX PE3YJIbTaThl U YCIyTH. Pa3paboTka HAaYMHAETCS C BBIICICHUS
BapHUaHTOB UCIOJIb30BAaHUS U HA KaXKJIOM Il1are KOHTPOJIUPYETCS CTENIEHbIO MPUOIMKEHUS K UX
peanu3anum.

e OCHOBHBIM PELICHUEM, IPHHUMAEMBIM B XO/JI€ MIPOEKTA, SIBIISCTCS ApXuUmexmypa
PE3yNbTUPYIOIEH TPOrPAMMHOM CUCTEMBI. APXUTEKTYpa yCTaHABINBAET HAOOpP KOMIIOHEHTOB, U3
KOTOpBIX OyzeT noctpoeHo 110, 0TBETCTBEHHOCTh KaXk/I0T0 U3 KOMIIOHEHTOB (T.€. pelaeMble UM
Mo/3aa4yM B paMKax OOIIMX 3a/7a4 CUCTEMBI), YeTKO OompeessieT nHTepdenchl, uepe3 KOTOpbhIe
OHHU MOT'YT B3aUMOJEHCTBOBATH, a TAKXKE CIIOCOOBI B3aMMO/ICHCTBHSI KOMIIOHEHTOB JIPYT C
JPYTOM.

ApXUTEKTypa SBJISIETCS OJJHOBPEMEHHO OCHOBOM /sl ostydeHust kauectBeHHoro [10 u 6a3oii auis
IUTAaHUPOBAHUS padOT U OLIEHOK MPOEKTa B TEpPMUHAX BPEMEHHU U PECYPCOB, HEOOXOUMBIX JIJIs
JOCTIDKEHHSI ONPeIeTICHHBIX pe3ynbTaToB. OHa oopmisiercs B Buae Habopa rpaguyeckux
monenen Ha s3e1ke UML.

e OcHOBOI mporiecca pa3paboTKH SIBISIOTCS NIaHUpYyeMble U ynpaesisembie umepayuu, 00beM
KOTOPBIX (peanu3yeMas B paMKaxX UTepanuu (QyHKIIMOHATILHOCTh U HAOOP KOMITOHEHTOR)
OTIpe/ICIISIETCS HA OCHOBE apXUTEKTYPHI.

Crapt npoekra i Pyrosomure,
MIPOEKTa
Y

[ IToaroroska cpensl ] %I/IHﬁ(eHep o

MPOEKTa U UTepaluil nponeccy

v

Kontpons un [InanupoBanue AHanu3 3a1a4 i CucTeMHBIiH
yhpaBJICHUE IIPOEKTa U UTepanuil MPOCKTa AHATUTHK
PykoBoaurens A 4
HpOeKTa Amnanus norpebHOCTEN i CucTeMHsIi
3aMHTEPECOBAHHBIX JINI] AHAJIUTHK

v v v

Omnpenenenue Omnpenenenue OmnpexeneHne METo10B
KOHIICTILIMU CUCTEMBI BO3MOXKHBIX apXUTEKTYP TECTUPOBAHUS

% PykoBoaurens | | |

HPOEKTa
CucremHbII
Apxurexrop [10 TecTupoBIIUKH
O11eHKa pPe3yJIbTaToB AHAIINTHK

uTepauui

Pucynoxk 7. Ilpumep xoga padoT Ha ase HauaIa MpoeKTAa.

RUP Bbigenser B xKU3HEHHOM LIMKJIE Ha 4 OCHOBHBIE (Da3bl, B paMKax KaXJa0H U3 KOTOPBIX BO3MOKHO
MIPOBEICHUE HECKOJIBKUX UTepanuii. Kpome Toro, pazpaboTka cUCTEMBI MOXKET MIPONTH Yepe3 HECKOIBKO
LMKJIOB, BKJIFOUAIOIIUX BCE 4 (a3bl.

1. da3a navaua npoekra (Inception)
OcHoBHas 11€1b 3TOU (a3bl — AOCTUYb KOMIPOMHCCA MEKAY BCEMU 3aUHTEPECOBAHHBIMU
JUIAMH OTHOCUTENBHO 3aJ1ad MIPOEKTa U BBIIEISIEMBIX Ha HET'O PECYPCOB.
Ha 3T0ii cTanumn onpeaesnstoTcst OCHOBHBIE 1IEJU MPOEKTa, pYKOBOAUTEIND U OI0KET, OCHOBHBIE



CpCAcCTBa BBIIIOJIHCHHUA — TCXHOJIOTUH, HHCTPYMCHTBI, KIIIOYCBBIC UCITOJTHHUTCIIN. TaK}Ke,
BO3MOXKHO, IIPOMCXOIUT arpoOaiius BEIOPAaHHBIX TEXHOJIOTUil, 4TOOBI yOSIUTHCS B BO3ZMOXKHOCTH
JOCTUYb Heﬂeﬁ C UX ITOMOIIBIO, 1 COCTABJIAIOTCA MPEABAPUTCIILHBIC IIJIAHBI IIPOCKTA.

Ha sty dazy moxet yxoauts okoso 10% BpemeHu u 5% TpyIOEeMKOCTH OJHOTO ITUKJIA.

[Tpumep xona padot mokaszan Ha Puc. 7.

Hmkenep mo Ilonroroska cpenst
npoueccy JUISL UTepanui
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APXUTEKTYPEI U OLICHKa
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HpoeKTa urepauui

Pucynok 8. Ilpumep xoxa paéor Ha ¢a3ze npoeKTHPOBaHUSI.

2. @a3za npoextupoBanus (Elaboration)
OcHoBHas 11eJb 3TOH (ha3el — Ha Oa3e OCHOBHBIX, HAMOOJIEE CYIIECTBEHHBIX TPEOOBAHMIA
pa3paboTaTh cTaOUIbHYIO 0a30BYIO ApXUTEKTYPY IPOAYKTa, KOTOpas MO3BOJISET peuaTh
MOCTaBJICHHBIE TIEpe/l CUCTEMOM 3a/1aui M B JAJIbHEHIIIEM HCITONIB3YeTCsl KaK OCHOBA pa3padOTKU
CHCTEMBI.
Ha sty ¢asy moxet yxomuth okoio 30% Bpemenu u 20% TpyI0€MKOCTH OJTHOTO IHKIIA.
ITpumep xona padot npeacrasieH Ha Puc. 8.

HWmxenep 1o IToaroroska cpeabl
poreccy JUTSL UTepalui

Y Y Y Y
Kontpons u Pazpaborka Pa3pabotka
[Monnepixka cpest TIporpaMMHCTBI
yIIpaBJIeHHE JOKyMCHTAIlIH KOMIIOHEHTOB
A \ 4
IInanupoBaHue OtpaboTka
IIPOEKTa U uTepauuit HU3MEHEHUNI TexHuecKit
nucareiib
Y

i PyxoBoautens
TPOCKTY TectupoBanue TecTHpoBIHKH
U OIICHKA
Y y
( (
i Pyxosoaurens [ OueHka pe3ysibTaToB Iloaroroska PykoBouTeENb
NpOCKTa L uTepanui pa3BepThIBAHMS pasBepTLIBAHKSA

Pucynok 9. Ilpumep xoxa pador Ha ¢ase nocTpoenus.

3. ®a3za nocrpoenus (Construction)
OcHoBHas 11e7b ATOU (pa3bl — JeTaIbHOE MPOSCHEHHNE TPeOOBaHUH U pa3paboTKa CHCTEMBI,



- —
Kontpons u Tomuepwxa cper! Pazpabotka Paz/nopaboTka
yIpaBieHHue JOKYMEHTaL[! KOMIIOHEHTOB

(. R

YIOBJIETBOPSIOLIEH UM, HA OCHOBE CIIPOEKTUPOBAHHOM paHee apXUTEKTyphl. B pesynbrare
JIOJDKHA MOJIYYUTHCS CUCTEMA, PEAJIN3YIOIIAs BCE BBIEICHHBIE BAPUAHTBI NCIIOJIb30BaHU.
Ha sty ¢azy yxomut okoino 50% BpemeHu u 65% TpyI0€MKOCTH OJTHOTO ITHKJIA.

[Tpumep xoaa paboT Ha 3T0it (paze mpeacrasneH Ha Puc. 9.

®da3a BHeapenns (Transition)

Lenb 3T0# a3l — caenaTh CUCTEMY TTOJHOCTHIO AOCTYITHOW KOHEYHBIM ITOJIb30BaTelsiM. Ha
3TOM CTaMM MPOMCXOIUT pa3BepThIBAHNE CUCTEMBI B €€ paboueil cpene, OeTa-TecTupoBaHue,
MO/IrOHKA MEJIKUX JIeTajlel 1Mo Hy>K/Ibl [10JIb30BaTeeH.

Ha sty a3y moxer yxoauts okoso 10% Bpemenu u 10% TpyJ0eMKOCTH OJJHOTO IMKJIA.
[Tpumep xoxa padot npencrasien Ha Puc. 10.
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Y Y Y Y
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Pucynok 10. Ilpumep xona padot Ha ¢da3e BHeApPeHUS.

ApTtedaxThl, BbIpabaThiBa€MbI€ B X0J1€ IPOEKTA, MOTYT OBITh MPECTABICHBI B BUIe 0a3 JaHHBIX U
TabIUI ¢ HHPOPMAIHECH Pa3TMIHOTO THITA, PA3HBIX BUJIOB JOKYMEHTOB, HCXOJHOTO KOJIa M 0ObEKTHBIX
MOJIYJIEH, a TaKKe MOJIETIEH, COCTOAIIUX U3 OTAETbHBIX 2JIeMeHTOB. OCHOBHBIE apTe(aKThl U TOTOKU
JTaHHBIX MeXay HUMH corstacHo RUP u3zo6pakens Ha Puc. 11.

Haubonee Baxxubie ¢ Touku 3peHnss RUP apTedakTsl mpoekTa — 3T0 MOJIENH, ONMCHIBAIOIIHE
pa3nUYHbIC aCMeKThl OyAyIIel cucTeMbl. BOIBIIMHCTBO MOeNel MpeCTaBIsAI0T COO0H HaOOPBI
nuarpaMmMm UML. OCHOBHBIE UCTIONIB3yEMBIE BUABI MOJCIICH CIEAYIOIIHE.

Monean BapuanToB ucnosb3oBanus (Use-Case Model).

DTa MoJeNb oTpeAensieT mpebosarus k I10 — To, 4TO CUCTEMa JIOJDKHA JieiaTh — B BUJIE Habopa
BApUAHTOB MCIOIb30BaHUs. Kaxkiplii BApUaHT UCIIOJIb30BAHUS 3a/1a€T CLIEHApU B3aUMOICUCTBUS
CHUCTEMBI C Oelicmayrouiumu auyamu (actors) iy posisiMu, JAIOIMIUN B UTOT€ 3HAYUMBIA I HUX
pe3ynbrar. JIeHCTBYIOMMMH JTUIIAMH MOTYT OBITh HE TOJBKO JIFOJIH, HO U APYTHUE CUCTEMBI,
B3alMOJICVCTBYIONIME C paccMaTpuBaeMoi. BapuaHT ncnonb30BaHus ONpeaesieT OCHOBHOM X011
COOBITH, Pa3BUBAIOIIUICS B HOPMAJIBHOM CUTYAIMH, a TAKXKE MOXKET BKJIIOUATh HECKOJIBKO



AJIBTCPHATUBHBIX CHCHAPUCB, KOTOPBIC HAYUHAIOT pa60TaTI) TOJIBKO IIpH CHGIII/I(bI/I‘-IeCKI/IX
YCIIOBUSIX.
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Pucynok 11. OcHoBHbIe apTedakThl NpoekTa M0 RUP 1 noToky jaHHBIX MeXKIy HUMH.

MOI[GJ'IB BAapHWAHTOB UCIIOJb30BAHUA CIIYKUT OCHOBOM IJIA TIPOCKTUPOBAHNA U OLICHKU 'OTOBHOCTHU
CHUCTCMBI K BHCAPCHUIO.

IIpumepom BapraHTa MCIOIBb30BaHUS MOXKET CIIY’KUTh CLICHApUI elcTBUN KiueHTa IHTepHeT-
MarasuHa 10 OTHOIIEHHUIO K CaliTy 3TOr0 Mara3uHa, B pe3yjbTaTe KOTOPBIX KJIMEHT 3aKa3bIBaCT
TOBap, HalpuMep, KHUru. Takol BapuaHT NCIOJIB30BaHUS MOKHO Ha3BaTh «3aka3 ToBapa». Eciu
Hac MHTEpEeCyeT CalT Mara3nHa TOJbKO KaK IPOrpaMMHas CUCTEMA, PE3yJIbTaTOM MOKHO CUUTATh
TO, UTO 3aIIUCh O C/IEJTAHHOM 3aKa3e 3aHeceHa B 0a3y JaHHBIX, a ONIEPAaTOPy 3aKa30B OTIIPABIECHO
AJIEKTPOHHOE TIHCEMO, COJIEpKaIliee BCIO HHPOPMAIIHIO, KOTOpasi HE0OX0uMa It TOTO, YTOOBI
MO’KHO ObLTO chOpMUPOBaTH 3aKa3. B Hee BXOAUT KOHTaKTHast MH(OpMAIHsl TOKYTIaTes,
UACHTU(DUKATOP 3aKa3a U, HAIPUMEP, CIUCOK 3aKa3aHHBIX KHUT ¢ ux ISBN, nx xomudecTBo st
Ka)K/10r0 HAaMMEHOBaHUs 1 HOMepa napTuil Juist yno0cTBa UX Moucka Ha ckiane. [Ipu satom
BBINIOJTHEHHE OCTAJIbHOM YacTH BapruaHTa UCIOIb30BaHUS — 3TO JEJI0 APYTUX COCTABIISIOMINX
cucTeMbl o Ha3BaHUeM «VHTepHeT-Mara3uny». Jta paboTa MOXKET BKIIOUATh 3BOHOK HITU
MUCHMO KJIIMEHTY U MOJATBEPKJIEHUE, YTO KMEHHO OH CJiejall 3aKa3, BOIpoc 00 yI0OHBIX ISl HETO
(opMme, BpeMEHH U ajipece J0CTaBKU U (popmMe oriatel, GopMUpPOBAHKE 3aKa3a, Iepeiadya ero s
JIOCTaBKU KypbEPY, 1OCTaBKa U MOATBEPKACHHE MTOJIyUYEHNUs 3aKa3a U oIuiaTel. B Hamem npumepe
JNEHCTBYIOIIUMU JIMLIAMH SIBJISIIOTCS. KIIMEHT, JEJIAIOMNI 3aKa3, U OIIEpaTop 3aKa30B.

AJbTepHAaTUBHBIE CLIEHAPUU B PaMKaxX JaHHOTO BapHaHTa MOTYT BBINOJIHATHCSA, €CIIH, HAIIPUMED,
3aKa3aHHOTO MOJIb30BaTelIeM TOBapa HET Ha CKJIa/I€ UM caM IO0JIb30BaTENIb HAXOAUTCS Ha TIOXOM



CUCTY B Mara3vHe M3-3a HCOINNIAUCHHBIX IIPC)KHUX 3aKa30B, UJIH, HaO60pOT, OH SABJIACTCA
MNPUBUIICTUPOBAHHBIM KIIMCHTOM WJIA NPEACTABUTCIICM prr[HOﬁ OpraHH3alunu.

Knuent Omneparop
3aKa30B

Pucynoxk 12. IIpumep BapuaHTa HCNIOJIB30BAHUS U el CTBYIOIMX JHUIL.

e Moaeab ananusa (Analysis Model).
Oma BKJIIOYaeT OCHOBHBIE KJIACCHI, HEOOXOIMUMBIE ISl peaTi3aliy BbIICICHHBIX BAPHAHTOB
UCTIOJIb30BAHUS, a TAK)KE BO3MOXKHBIE CBSI3M MEX/y KJlaccaMu. Briensembie Kiacchl
pa30uBaroTCs Ha TPU Pa3sHOBUIHOCTH — UHmMepelicHble, Ynpasiauue u K1accbl O0aHHbIX. ITH
KJIaCChI MPEJICTABIISIOT COO0N HAOOp CYIIHOCTEH, B TEPMUHAX KOTOPBIX pabOTa CUCTEMBI I0JKHA
MPEACTAaBIATHCS MOIb30BaTeIM. OHU ABISIOTCS TOHATUSAMH, C TOMOIIBIO KOTOPBIX JOCTATOYHO
y100HO OOBACHATDH cebe M APYTUM MPOUCXOSIIEe BHYTPU CUCTEMBI, HE CIIMIIKOM BIaBasCh B
JeTaIn.

Humepdgpeiicnoie knaccot (boundary classes) cOOTBETCTBYIOT YCTPOMCTBAM WIIH CIIOCOOaM
oOMeHa JJaHHBIMU MEKJy CUCTEMOMN U €€ OKpY>KEHHEM, B TOM UucIie Tojb3oBatessaMu. Knaccol
oannuix (entity classes) COOTBETCTBYIOT Ha0OpaM JIaHHBIX, OMTUCHIBAIOIINX HEKOTOPHIE
OJIHOTHITHBIE CYITHOCTH BHYTPU CHCTEMBI. DTH CYIIHOCTH SIBIISIOTCS a0CTPAKIIUSIMHU
MIpeICTaBJICHH MOJIb30BaTeNEH O JAHHBIX, C KOTOPHIMU pa0oTaeT cCUCTeMA. Ynpasnawujue
Knaccwl (control classes) COOTBETCTBYIOT aITOPUTMaM, PEATU3YIOIIUM KaKUE-TO 3HAUMMBbIE
peoOpa3oBaHus JaHHBIX B CUCTEME U YIIPABIISIIOIIUM OOMEHOM JIaHHBIMHU C €€ OKPY>KEHHEM B
pamMKax BapUaHTOB MCIIOJIb30BAHHUS.

B namem npumepe ¢ IHTepHeT-Mara3nHoM MOKHO ObUIO OBl BBIJICIUTH CIEAYIOIINE KIaCChl B
MOJICJIM aHaJIn3a: MHTEP(EHCHBIN KiTacc, MPeA0CTaBIISIONINN HHHOPMAIIHIO O TOBape U
BO3MOXXHOCTH CJIeIaTh 3aKa3; HHTEPPEHCHBIN KiIacc, MPEICTaBISIONINA COOOIICHHE OTIepaTopy;
YIPABJSIIONTUHN KJ1acc, 00padaThIBarOIINi BBEICHHYO MMOJIb30BaTeIeM HH(DOPMAITHIO U
peoOpas3yomuii ee B TaHHBIC O 3aKa3e U COOOIIEHUE OMepaTopy; KIACC JaHHBIX O 3aKa3e.
CootBeTcTBYIOIIast MOJIEb NpuBeAcHa Ha Puc. 13.

Kaxapiil Kj1acc MOKET UrpaTh HECKOJIBKO POJIEH B pealnu3aliid OJJHOTO WJIM HECKOJIbKUX
BapHAHTOB UCTONIb30BaHusl. Kaxias posb onpenemnseT ero 00s13aHHOCTH U CBOMCTBA, TOXKE
SBJISIONIMECS YacThIO0 MOJICIIH aHAIM3A.

B pamkax npyrux moaxo0B MOJENb aHAIHM3a YACTO HA3BIBACTCS KOHUENMYa1bHOU MOOEIbIO
cucteMbl. OHa COCTOUT M3 HAOOpa KJIACCOB, COBMECTHO PEATU3YIOIINX BCE BAPUAHTHI
WCIIOJIb30BAHUS U CITy KaIlllUX OCHOBOH /JIs HOHUMaHUs pabOThl CUCTEMBI H OOBSICHEHUS €€
HpaBI/IJ'I BCEM BaI/IHTeI)eCOBaHHI)IM JINIaM.

— “Q/O6pgqm<\ Q‘| ——

Hurepdeiic sakasa HHutepdeiic coobmeHmit

Kouent 3aKa3a ToBapa onepaTopy Omneparop

3aKa30B

JlaHnHbBIC 3aKa3a
Pucynoxk 13. [Ipumep Moaesn aHAJIN3A AJIs1 OJHOT0 BAPHAHTA HCIOJIb30BAHHUS.
e Mogaeas npoexktupoBanus (Design Model).

Mooens npoexmuposanus SIBISICTCS JeTalU3allel U crienuanu3anueil Mmoaenu ananmsza. OHa
TaK)K€ COCTOUT U3 KJIACCOB, HO 00Jiee YETKO OMPE/IEIIEHHBIX, C 00Jiee TOYHBIM U JI€TaTbHBIM



pacrpenieneHueM 00sI3aHHOCTEN, YeM KJIacChl MOJIeNU aHanu3a. Kinaccsl Mozieny mpoeKTHpOBaHUs
JIOJKHBI OBITH CIIEIIMATM3UPOBaHbI U151 KOHKPETHOM ncnoib3yeMoit mnargopmsl. Kaxxnas takas
atopmMa MOKET BKITFOUATh ONEPAIIIOHHBIE CHCTEMBI BCEX BOBJICUCHHBIX MAIIIHH;
UCMOJIb3YEMbIE S3bIKH IPOrPaMMHUPOBAHNUS; HHTEPQEHCHI U KIacChl KOHKPETHBIX KOMITIOHEHTHBIX
cpen, takux kak J2EE, .NET, COM unu CORBA; untepdelicel BoIOpaHHBIX AJ1 UCIOJIb30BaHUS
cucreM ymnpasieHus 6azamu ganueix, CYBJI, nanpumep, Oracle unmu MS SQL Server;
UCTIOJIb3yeMbIe OMOIMOTEKH Pa3pabOTKH MOJIb30BATENILCKOTO HHTep(eiica, TaKhe KaKk SWing Win
swt B Java, MFC unu gtk; uarepdeiicel B3auMo1eHCTBYIOLIMX CUCTEM U TIP.

B Hamewm npumepe, mpexae Bcero, He0OX0IUMO ETAIU3UPOBATh KIACChI, yTOUHUTH UX
GbyHKIIMOHATBEHOCTE. CKaXkeM, JJIs TOTO, YTOOBI KITMEHTY ObUIO yI0OHee AeiaTh 3aKa3, Hy)KHO
MPEIOCTaBUTh €My CIHCOK UMEIOIUXCS TOBAPOB, KAKHE-TO CIIOCOOBI HABUTAIIMH U MTOUCKA B 3TOM
CTIHCKE, a TAaKXKe JIETaTbHYI0 HHPOPMALIMIO O TOBape. ITO 3HAYHT, UTO HHTEepdEiic 3aka3a ToBapa
peanusyercs B BUe Habopa KJIaccoB, IPEACTABISIONINX, HATIPUMED, PA3IUYHbIe CTPAHUIIBI caliTa
Mara3uHa. TOYHO TaK ke JaHHbIE 3aKa3a JIOJIKHBI ObITh AE€TAJIU3UPOBAHBI B BU/I€ HECKOIBKUX
tabnun B CYB/], BkIoyaronux, Kak mpaBuiio, TaHHBIE CaMOT0 3aKasa (AaTy, CChUIKY Ha JaHHBIC
KJIMEHTA, CTPOKH C KOJIMYECTBOM OT/AEIBHBIX TOBAPOB U CCHUIKAMU Ha TOBAPHI), JTaHHbIE TOBAPOB,
knueHTa u np. Kpome toro, nns pensiuonnoit CYBJl moHago0sTCst KacChl-MOCPETHIUKN MEXTY
ee TadnuIaMu U 00BEKTHOM CTPYKTYPOH OCTaNbHON IporpaMMbl. OOpabOTYNK 3aKa3a MOKET
OBITH peajn30BaH B BIIE€ HAOOpa 0OBEKTOB HECKOJIBKUX KIIACCOB, HAIPUMED, C BBICICHHBIM
OTJIEIbHO HA0OPOM 4acTO U3MEHSIEMBIX MOJIUTUK (CKUJIKHM Ha ONpe/ie/IeHHbIE KaTErOPHUH TOBApOB
Y OTIpeIeNICHHBIM KaTerOpUsM KIHMEHTOB, CE30HHBIE CKUIKH, PEKJIaMHbIE KOMIUIEKTHI U TIp.) U
0oJiee TOCTOSTHHBIM OOIINM aJITOPUTM 00pabOTKH.

Jlanee, npuHsB, HAPUMED, PEIICHNE PEATU30BBIBATh CUCTEMY € MTOMOIIbI0 TexHonorui J2EE nnmn
.NET, MbI TEM CaMbIM OINPEEIAEM IOMOTHUTEIbHBIE OTPAHUYEHHUS HA CTPYKTYPY KJIaccoB, a U
Ha caMo ux konnyectBo. O npasumiax noctpoeHus [10 Ha OCHOBE 3THX TEXHOJOTHA
paccKa3bIBAaeTCs B CIEAYIOIUX JIEKLIUAX.

Mopeas peasmszanun (Implementation Model).

[lon mooenvio peanuzayuu B pamkax RUP u UML nonumatot Habop komnonenmog
PE3YNBTUPYIOIEH CUCTEMBI U CBsI3€H MEX Iy HUMHU. 1101 KOMIIOHEHTOM 3/1€Ch NUMEETCS B BULY
KOMROHenm cOO0pKu — MUHUMAJIbHBIN IO pa3MepaM KyCOK KOJa CUCTEMBI, KOTOPBIA MOKET
y4acTBOBAaTh MJIM HE y4acTBOBAaTh B ONpPEEICHHON ee KOH(UTYpaLuu, eUHNALA COOPKU U
KOH(HUTyparoHHOTO yripaBiieHust. CBSI3M MEXy KOMIOHEHTaMH NPECTABIISIIOT OO0
3aBUCUMOCTH MEXy HUMHU. ECIIM KOMIIOHEHT 3aBUCUT OT APYTOr0 KOMIIOHEHTA, OH HE MOXKET
OBITH IOCTABJIEH OTAEILHO OT HETO.

YacTo KOMIOHEHTHI MPEJICTABIAIOT COO0M OTAEIbHbIE (PailiIbl ¢ HCXOAHBIM KoioM. Jlanee Mbl
nmo3HakoMumcs ¢ komrmoHeHTamu J2EE, cocTosmmu U3 HECKOIBKUX (aiiyioB.

Mopeas passepreiBanusi (Deployment Model).

Mooenv pazeepmuleanusi IPEACTABIISAET COOOH HAOOP Y3106 CUCTEMBI, SIBIISTFOIIUXCS PU3NICCKU
OTJICTbHBIMU YCTPOUCTBAMHU, KOTOPBIE CIIOCOOHBI 00padaThiBaTh HHPOPMAIUIO — CEpBEpPaMH,
pabourMH CTaHLIUSIMH, IPUHTEPAMU, KOHTPOJIJIEPAMH JIATYUKOB U TIP., CO CEA3AMU MKy HUMH,
00pa30BaHHBIMU PA3IUYHOTO POJIA CETEBBIMU COeAMHEHUSIMH. KaXkaplil y3e1 MOKeT ObITh
Harpy>eH HEKOTOPbIM MHOKECTBOM KOMIIOHEHTOB, ONIPEAEICHHBIX B MOAEIN PEATU3ALINH.

Lenp mocTpoeHUst MOJENN Pa3BEPTHIBAHUS — OMPEACTUTH PUINIECKOE MOJI0KEHHE KOMITOHEHTOB
pacmpeeIeHHON CHCTEMBbI, 00€CIIEYMBAIOIICE BBHITTOJHEHUE S0 HYKHBIX (DYHKIIMH B TEX MECTax,
r7ie 9T QYHKIHUU OYIyT JOCTYIHBI U YIOOHBI JUIS MTOJIb30BaTENEH.

B mamem npumepe Web-caiita Mara3zuna y3J1iaMu CUCTEMBI SIBJISIFOTCS OJTUH HITH HECKOJIBKO
KOMITBIOTEPOB, Ha KOTOPBIX pa3BepHyThl Web-cepBep, MepechuIalonInii 1o 3apocy MOIb30BaTENS
TEKCT HY>KHOUM CTpaHUUYKH, HA0OP MPOTPAMMHBIX KOMIIOHEHTOB, OTBEUYAIOIIMX 33 TEHEPAIHIO
CTpaHW4eK, 00pabOTKy JAeCTBHIA MoNb30BaTeNs U B3auMoiencTBue ¢ 0azoi nanubix, u CYB/], B
paMKax KoTopoii pabotaet 6a3za JaHHBIX cucTeMbl. Kpome Toro, cTporo roBopsi, B CUCTEMY
BXOJISIT BCE KOMITbIOTEPHI KIIMEHTOB, Ha KOTOPBIX padotaeT Web-0Opay3ep, Aenaromniuii
BO3MOXHBIM ITPOCMOTP CTPAHUYEK CalTa U MEPECHUIKY KOJAUPOBAHHBIX IEUCTBUN MOJIb30BATEIA
JUISL UX 00pabOTKH.



Mogaeasn TectupoBanus (Test Model uiu Test Suite).

B pamkax 3T0il MOzienin ONIpeAeTIOTCS Mecmosble apuanmsl Ui mecnoesvle npumepbnl (test
cases) u mecmogvle npoyedypsi (test scripts). [lepBbie ABIASIOTCS ONpeAENECHHBIMU CIIEHAPUSIMU
paboThI OJTHOTO MU HECKOIBKUX ACHCTBYIOIIUX JIUIL C CUCTEMOM, pa3BOPAYNBAIOIINMHUCS B
pamMKax OJJHOTO W3 BapUAHTOB HCIOJIb30BaHUA. TeCTOBBIN BapuaHT BKIIOYAET, TOMUMO BXOJHBIX
JAHHBIX Ha KaKJIOM IIIare, I71€ OHU MOTYT ObITh BBEICHBI, YCIOBUS BBITOTHEHUS OTIETBHBIX
1aroB ¥ KOPPEKTHBIE OTBETHI CUCTEMBI JIJIsl BCSKOTO IlIara, Ha KOTOPOM OTBET CHUCTEMBI MOKHO
Ha0mroaaTh. B oT/iMuKe OT BapHMaHTOB MCIOIB30BAHMS, B TECTOBBIX BAPUAHTAX YETKO OMPEIETICHbI
BXOJIHBIC JaHHBIE, U, COOTBETCTBEHHO, TECTOBBII BapuaHT MO0 BOOOIIE HE UMEET
aTbTEPHATUBHBIX CIIEHAPHUEB, JIMOO IIPEeIyCMaTPUBACT aTbTEPHATUBHBIN MOPSIOK ACUCTBUN B TOM
clIydae, eCJIM CUCTEMa MOXKET BECTU ce0sl HeIETEpPMUHUPOBAHO U BbIIABaTh Pa3HbBIC Pe3yIbTaThl B
OTBET Ha OJTHU U TE e JIEHCTBUS. Bce npyrue anbTepHATUBEI OOBIYHO 3aKaHUYUBAIOTCS
BBIHECEHHEM BEPAUKTA O HEKOPPEKTHON pabOTe CUCTEMBI.

Tecmoesan npouedypa npeqCcTaBisieT cO00H croco0 BHITIOTHEHHS OHOTO WJIH HECKOJIBKUX
TECTOBBIX BAPUAHTOB U UX COCTABHBIX 3JIEMEHTOB (OTJENBHBIX IIar0B U MPOBEPOK). ITO MOKET
OBITh MHCTPYKIIUSA 110 PYYHOMY BBITTOJTHEHUIO BXOSIINUX B TECTOBBIM BapUAHT JEHCTBUM WITN
MPOrPaMMHBIN KOMIIOHEHT, aBTOMATH3UPYIOLIU 3aITyCK TECTOB.

J171s1 BBIJIETIEHHOTO BapuaHTa UCIIOJIb30BAHUS «3aKa3 TOBAPA» MOXHO OINPEACIUTh CICIYIOIINE
TECTOBBIC BAPUAHTHI:

O 3aKa3aTh OJIMH M3 MMCIOUIUXCS HA CKJIaJIC TOBAPOB M MPOBEPUTH, YTO COOOIICHUE 00 3TOM
3aKase MOCTYIHJIO OIIepaTopy;

O 3aka3arb 0OJIBIIOE KOJIMYECTBO TOBAPOB U IMPOBEPUTH, UTO BCE pabOTAET TaK )KE;

O 3akKa3aThb OTCYTCTBYIOIIMI Ha CKJaJie TOBAp U MPOBEPUTH, UTO B OTBET MPUXOJUT COOOLICHHE O
€ro OTCYTCTBHH;

O cpaenarb 3aKa3 OT UMEHU IIOJIb30BaTeld, IOMCUICHHOTO B ((‘ICpHBIﬁ CIIMCOK», U IPOBCPUTH, UTO
B OTBCT IPUXOJUT COO6HICHI/IG 0 HCOIUIAYCHHBIX IMPCKHUX 3aKa3ax.

RUP Taxxe onpenensiet oucyuniuHyl, BKIIOYAIOIINAE pa3INdHble HA0OPHI AEITEIBHOCTEH, KOTOPBIE B
Pa3HbIX KOMOMHAIIUAX U C Pa3HON MHTEHCUBHOCTHIO BBIMIOJHAIOTCS Ha pa3HbIX ¢a3ax. B nokymeHranuu
TI0 TIPOIIECCy KaXKaasi JUCIIUTUTHHA COMMPOBOXKIAETCS TOBOJIBHO OOJIBIIION TUarpaMMOil, MOSCHSIOIIEH
JEICTBHS, KOTOpPbIE HYKHO BBIMIOJIHHUTH B X0JI¢ pa0OT B paMKaxX JaHHOW JUCIHILTUHBL, apTe(aKThl, C
KOTOPBIMH HAJ0 UMCTb ACJI0, U POJIM BOBJICYHCHHBIX B OTU I[GflCTBI/IfI JINII.

MoneaupoBaHue npeaMeTHoi odaacTu (OusHec-moaeauposanue, Business Modeling)
3ama4uu 3TOH EATEIIBHOCTH — MOHSTH MPEAMETHYIO 00J1aCTh MM OU3HEC-KOHTEKCT, B KOTOPBIX
JoJKHA OynieT paboTaTh CUCTeMa, U YOSAUTHCA, YTO BCE 3aMHTEPECOBAHHBIE JIMIIA TOHUMAIOT €r0
OJIMHAKOBO, OCO3HATHh UMEIOIIUECS TIPOOJIEMBI, OIICHUTh UX BO3MOKHBIC PEIICHUS H UX
MOCNEACTBHS 7151 OM3Heca opraHu3aluy, B KOTOpoit Oyaer paboTarh cuctema.

B pe3ynbrare MoienupoBaHus MPEAMETHON 00JIaCTH JODKHA TTOSIBUTHCS €€ MOJICITh B BUJIC
Habopa auarpaMM KiaccoB (0OBEKTOB MPEAMETHOM 001acTH) U e TEIbHOCTEH
(mpencTaBisAIOMUX OU3HEC-OTIepAIlui i OU3HEC-TIPOIIECCH). DTa MOJEIH CITY)KHT OCHOBOM
MOJIETTU aHan3a.

Omnpenesnenune TpedboBanuii (Requirements)

3amaun — MOHSTH, YTO JOJDKHA JIeNIaTh CUCTEMa, U YOAUThCS BO B3aUMOIIOHUMAHUU IO STOMY
moOBOAY MECKAY 3aMHTCPCCOBAHHBIMU JIULAMH, OIMPEACIIUTD 'PAHUIBI CUCTEMEBI 1 OCHOBY JJI
TUTAHUPOBAHMS POEKTA U OIICHOK 3aTpaT PECYpCOB B HEM.

TpeboBanust mpuHATO GUKCUPOBATH B BUJIE MOJICIH BAPHAHTOB UCTIOIH30BAHUSI.

AHasm3 u npoekTupoBanue (Analysis and Design)

3amaun — BBIPA0OTATh APXUTEKTYPY CHCTEMbI HA OCHOBE TPeOOBaHMl, yOEIUThCS, UTO JaHHAS
APXUTEKTYpa MOXKET ObITh OCHOBOW pabOTaroIIel CUCTEMBI B KOHTEKCTE €€ Oy IyIero
HCIOJIb30BaHUSI.

B PE3YIbTATC NPOCKTUPOBAHUA NOJIKHA MOABUTHCA MOACIIb MPOCKTUPOBAHMS, BKIIFOYAKOIIad
JrarpamMmbl KJIaCCOB CUCTEMBI, HarpaMMbl €€ KOMIIOHEHTOB, JarpaMMbl B3aUMOACHCTBHIA



MCXKIAY 00BEKTaMU B X0J¢ peajin3aliu BApUAHTOB HUCIIOJIb30BaAHMsA, JUArpaMMBbI COCTOSIHUM JUIA
OTACIBHBIX 00BEKTOB U AuarpaMMbl pa3BepThIBaHUA.

Peanuzauus (Implementation)
3amaun — OMPENENIUTh CTPYKTYPY UCXOJHOTO KOJIa CUCTEMBI, pa3padboTaTh KOJI €€ KOMIIOHEHTOB
Y IPOTECTHPOBATh UX, HHTETPUPOBATH CUCTEMY B paboTaroIiee meioe.

TecTupoBanue (Test)

3amaun — HaWTH U OMUCaTh AEPEKTH CUCTEMBI (IPOSIBJICHUS HEJJOCTATKOB €€ KaYeCTBa), OIICHUTH
€€ Ka4CCTBO B LICJIOM, OICHUTH BBIITOJIHCHBI UJIHW HCT T'NIIOTEC3HI, JICKAIINUEC B OCHOBEC
MIPOCKTUPOBAHUS, OIICHUTH CTETICHh COOTBETCTBHS CUCTEMBI TPEOOBAHUSIM.

PasBepthiBanue (Deployment)
3amaun — yCTaHOBUTH CUCTEMY B €€ pabodeM OKpPYKEHHUU U OLICHUTh €€ pabOTOCITOCOOHOCTH Ha
TOM MeCTe, TJIe OHA JI0JDKHA OyaeT paboTaTh.

Yupasienue konpurypauuavu u nsmenenussmu (Configuration and Change Management)
3asaun — OnpeIelIeHUE AIEMEHTOB, MOJIEKAIINX XPAaHEHHUIO B PENIO3UTOPUH MPOEKTa U ITPaBUII
MIOCTPOEHMSI U3 HUX COIVIACOBAHHBIX KOH(MUTYpaLui, MOAEPKaHUE LIETOCTHOCTH TEKYILEro
COCTOSIHUSI CUCTEMBI, IPOBEPKA COTTIACOBAHHOCTH BHOCUMBIX U3MEHEHUI.

Ynpasienue npoektom (Project Management)

3agaun — IJIaHUPOBAHUE, YIIPABICHUE MTEPCOHAIIOM, 00eCIIeYeHnEe B3aUMOICUCTBHS Ha OJ1aro
MPOEKTa MEX/Iy BCEMH 3aMHTEPECOBAaHHBIMU JIMIIAMHU, YIIPABICHUE PUCKAMU, OTCIICKUBAHUE
TEKYIIETO COCTOSIHUS MTPOEKTA.

Yunpasiaenue cpenoi npoexra (Environment)
3agaun — MOJCTpOMKaA MpoIecca Mol KOHKPETHBIN MPOEKT, BEIOOP U 3aMEHa TEXHOJOTUM U
WHCTPYMEHTOB, UCIIOJIB3YEMBIX B IPOCKTE.

[lepBbie NATH AUCHUIUINH CYUTAIOTCS pabOYUMU, OCTalIbHBIE — MOAAEpKUBaloIMMU. Pactipenenenue
00BbEeMOB padoT MO AUCIUILUIMHAM B XOJI€ IPOEKTA BBITJISANT, COTJIACHO pykoBoicTBY 1o RUP, nmpumepHo
Tak, Kak Ioka3aHo Ha Puc. 14.
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Pucynok 14. Pacnipeaenenue padot Meskay pa3InyHBIMH JUCHUILIHHAME B mpoekTe mo RUP.

Hanocnenok nepeuncianm TeXHUKH, ucnonb3dyemble B RUP cornacho [3].

BripaboTka koHIenuu mpoekTa (project vision) B €ro Hauase Jisl YeTKOM MOCTaHOBKH 3aay.

VYmpasneHue 1o 1miaxy.



e CHWXCHHUE PUCKOB U OTCIICKUBAHHUE UX TOCIICACTBHIA, KAK MOYKHO 00Jiee paHHEee Havajao paboT 1mo
MIPEOJI0JICHUIO PUCKOB.

e TmarensHOE SKOHOMHYECKOE OOOCHOBAHUE BCEX ACHCTBHIA — JIEJIAETCs TOJIBKO TO, YTO HYKHO
3aKa34MKy M HE IPUBOAUT K HEBBITOJJHOCTHU MPOEKTA.

e Kak MoxxHO Oosiee paHHee popMupoBaHUE 0a30BON ApXUTEKTYPHI.

e lcnonb3oBaHHE KOMIIOHCHTHOMH apXUTEKTYPBL.

e [IporoTunupoBaHue, MHKPEMEHTHAsI pa3pabOTKa U TECTUPOBAHUE.

e PeryssipHble OIIGHKH TEKYIIETO COCTOSHHS.

e VYupapieHHe U3MEHEHUSIMHU, IOCTOSIHHAsI OTPa0OTKa N3MEHEHUH N3BHE TPOCKTA.

e HarmeneHHOCTh Ha CO3JJaHUE MTPOIYKTa, pa00OTOCIIOCOOHOTO B PEaIbHOM OKPYIKCHHUH.
e HaueneHHOCTh Ha KA4ECTBO.

e Ananranus npouecca noJ Hy Kbl IPOEKTa.

AKcTpemanbHoe NporpaMMuMpoBaHue

Ixempemanvroe npoepammuposanue (Extreme Programming, XP) [4] BO3HUKIIO KaK 3BOJIIOIIMOHHBIN
MeTon1 pa3pabotku [1O «cHU3y-BBEpX». DTOT MOAXO/ SBISETCS MIPUMEPOM TaK HA3BIBAEMOTO METO/1a
«arcusouy paspabomku (Agile Development Method). B Tpynity «GKUBBIX» METOJOB BXOJIAT, TOMHUMO
SKCTpeMalIbHOTO IporpammupoBanusi, Metosl SCRUM, DSDM (Dynamic Systems Development
Method, meTox pa3paboTku AuHAMUYHBIX cucTeM), Feature-Driven Development (pa3zpabotka,
ynpasisieMasi QyHKITUSIMU CHCTEMBI) U Jp.

OcCHOBHBIE IPUHIIMIIBI «KHUBOI» pazpadotku [10 3apuKcupoBaHbl B MaHU(ECTE «GKUBOM
paspabotku [5], mosiBuBmemcs B 2000 romy.

o .HIOI[I/I, YYaCTBYIOIIHC B ITPOCKTC, U UX 06H.[CHI/IG 60)166 Ba’XXHbI, YCM NPOUECCChI U NHCTPYMCHTHI.
e PaGotaromas nmporpaMma 0oJiee BayKHA, YeM UCUCPITBIBAIOINAS JOKYMCHTAIHS.

e COTpyIHUYECTBO C 3aKa34HKOM OOJIee BaXKHO, YeM 00CYXKICHHUE JeTallel KOHTPAKTA.

e OrtpaboTKa u3MeHeHu# Oosee BayKHA, YEM CIICJOBAHHE TIJIaHAM.

«OKuBbIe» MeTO/IbI MOSBUIIMCH KAaK MMPOTECT IPOTHUB Upe3MepHOil Oropokparu3anuu pazpadorku 10,
oomus HO60‘IHBIX, HE ABJIAIOIINUXCS HGO6XOI[I/IMBIMI/I IJI TIOJTYYCHHA KOHCYHOI'0 pe3yJibTaTa
JTOKYMEHTOB, KOTOpPBIE TIPUXOJUTCSI OOPMIISTH TIPU ITPOBEICHUN TIPOEKTa B COOTBETCTBUH C
OOJIBITMHCTBOM «TSDKEJBIX» MPOIECCOB, TOMOIHUTEIHFHON paObOTHI IO TOAIEPKKE (PUKCUPOBAHHOTO
Ipolecca OpraHu3aliy, Kak 3To Tpedyercs B pamkax, Hanpumep, CMM. Bosbias yacts Takux padoT u
JIOKYMEHTOB HE UMEET NPSMOro OTHOIIEHHU K pa3zpaboTke I10 u obecrieueHuto ero kauecTna, a
npeaHa3HaueHa sl coOMoIeHNsT POPMaNTbHBIX ITYHKTOB KOHTPAKTOB Ha Pa3pabOTKy, TOIyUSHHS U
MMOATBCPIKACHUSA CepTI/I(bI/IKaTOB Ha COOTBCTCTBHUC PA3JIMYHBIM CTaHAAPTaM.

«OKuBBIC» METO/IBI IO3BOJISIFOT OOJIBITYIO YaCTh YCHIIHHA Pa3pab0TINKOB COCPEAOTOUUTH COOCTBEHHO
Ha 3aj7]a4ax pa3pabOTKU U YJIOBIETBOPEHUS PEalIbHbIX MOTPEOHOCTEH monb3oBaTeneil. OTCyTCTBUE KUIIBI
JOKYMEHTOB M HEOOXOAUMOCTH TIOAJIEPKUBATH UX B CBS3HOM COCTOSIHMM TIO3BOJISIET Ooiee OBICTPO U
KaueCTBEHHO pearupoBaTh HAa U3MEHEHUS B TPEOOBAHUAX U B OKPYKEHUH, B KOTOPOM IpUJETCS padoTaTh
Oyny1iueil mporpamme.

Tem He menee, XP uMeeT CBOIO cxeMy mporiecca pa3padoTKH (XOTs, BOOOIIE TOBOPSI, ITUPOKO
HCIONIb3yeMOe MMOHUMAaHHE «IIpoliecca pa3paboTKM» KaK JOCTATOYHO KECTKOW CXeMbl AeHCTBUN
MPOTHBOPEUYHUT CaMOH HJIee «KHBOCTH» pa3pabOTKH), MpuBeneHHY0 Ha Puc. 15.

[To yrBepxkaenuto aBTopoB XP, 3Ta MeTOIMKa MPEICTABIIsAET COOON HE CTOJIBKO CIIEJOBAaHUE KAKUM-TO
o0UIMM cxemaM JIeUCTBUM, CKOJIbKO MPUMEHEHNE KOMOMHALIMY CIIeAYIOMUX TeXHUK. [Ipu aToM kaxknas
TEXHUKa Ba)KHA, U 0€3 ee UCII0JIb30BaHMs pa3padoTka cunTaercs uaymei He no XP, corimacHo
yrBepxkaennio Kenra beka (Kent Beck) [4], oqHOTO M3 aBTOPOB 3TOTO MOAX0/a, HApsIy ¢ Y OpaoM
Kannunaremom (Ward Cunningham), u Ponom J[xxedpucom (Ron Jeftries).

e JKunoe mianupoBanue (planning game)
Ero 3amaua — xak MOXHO ObICTpee ONpeenuTh 00beM padoT, KOTOPBIE HYKHO CIIENATh JI0



cnenytomien Bepcuu [10. Pemenne npuHuMaeTrcs, B IEPBYIO O4epeb, HA OCHOBE IPUOPUTETOB
3aKa3uuKa (T.e. ero NoTpedHOCTEH, TOro, YTO HYKHO €My OT CUCTEMBI /711 00Jiee yCIEeUIHOTo
BEJICHUS CBOETO OM3HECA) U, BO BTOPYIO, HA OCHOBE TEXHUYECKUX OLIEHOK (T.€. OLIEHOK
TPYAOEMKOCTH pa3pabOTKHU, COBMECTUMOCTHU C OCTAJIbHBIMU 3JI€MEHTaMH CUCTEMBI U TIp.). Ilnansl
M3MEHSIOTCS, KaK TOJIbKO OHM HAaYMHAIOT PACXOIUTHCS C ACUCTBUTEIHLHOCTHIO HITH MOKETaHUIMHI
3aKa3yvuKa.

TecroBbie
CLIEHAPHU

Hctopun
HCIOJIb30BAHUS

Hoas ucropus
HCIOJIb30BaHMUS

TpeGoBanus CkopocTs poeKTa Ownbku

Mertadopa
CHCTeMBbI

[lnan Bepcuu HeGonbiume

BEpCUH

«Bo6pocy
apXHUTEKTYPBI

[InanupoBanue
BEPCUU

ITpuemounsie
TECTBI

Hrepauus

ITocnenuss
BEpCUs

Onobpenune
roJib30BaTeei

VBepeHuble Hoas nrepanus
OLIEHKH

Henanexunie
OLICHKHU

«B6poc»
perIeHUs

Pucynok 15. Cxema noroka pador B XP.

e Yacrasa cmena Bepcuii (small releases)
Camas niepBasi paboTaroiiias Bepcust 10JDKHA MOSBUTHCS KaK MOYKHO OBICTpEE U TYT e J0JDKHA
HayaTh UCIOJIb30BaThCA. Clieyronme BepCuu MOAr0TABIMBAIOTCSA YE€PE3 JOCTATOYHO KOPOTKUE
MIPOMEKYTKH BPEMEHH (OT HECKOJIKUX YaCOB IPY HEOOJIBIINX H3MEHEHHIX B HEOOIBIIOM
MporpaMme, 10 MecsIa-IByX MPH Cephe3HOM nepepadoTKe KPYMHOM CUCTEMBI).

e Mertadopa (metaphor) cucremnl
Mertadopa B 10CTaTOYHO IPOCTOM U HOHATHOM KOMaHJI€ BUJIE JOJDKHA OMUCHIBATh OCHOBHOM
MEXaHU3M Pa0OTHI CUCTEMBI. DTO TIOHSATHE HAIOMUHAET apXUTEKTYPY, HO JOJDKHO TOPA3Io
IPOILE, BCETO B BUE OJTHOW-ABYX (hpa3 OMUCHIBATH OCHOBHYIO CYTh IPUHATBHIX TEXHUYECKUX
peneHui.

e IIpocrtbie mpoekTHbIE pemieHus (simple design)
B kaxap1ii MOMEHT BpeMEHU crcTeMa JOKHA OBbITh CKOHCTPYHPOBaHa HACTOJIBKO MPOCTO,
HACKOJIBKO 3TO BO3MOkHO. He Hao 100aBnsaTh GyHKIIUH 3apaHee — TOJIBKO IMOCIE SBHON
pochOBI 00 A3TOM. Best TUIITHSS CIOKHOCTH YIaIseTcsl, KaK TOJLKO 0OHAPYKUBACTCS.

e PaspabGorka Ha ocHOBe TecTupoBaHus (test-driven development)
Pa3paboTunku cHavasga MUIIYT TECTHI, TOTOM IBITAIOTCS peain30BaTh CBOM MOJYJIN TaK, YTOObI
TECThI Cpa6aTI>IBaJII/I. 3aka3uuku 3apaHCC NMUIIYT TCCThI, ICMOHCTPUPYIOIINC OCHOBHBIC
BO3MOYKHOCTH CHCTEMBI, YTOOBI MO>KHO OBLIO YBHJIETh, UTO CHCTEMA JEUCTBUTENBHO 3apaboTaa.

e IlocTrosinnas nmepepadorka (refactoring)
IIporpaMMHCTBI HOCTOSHHO NEpepadaThIBAIOT CUCTEMY AJISl YCTPAHEHMS U3IHMIIHEH CI0KHOCTH,
YBCIIMYCHUS MMOHATHOCTU KOAA, IOBBIICHUS €O FI/I6KOCTI/I, HO Oe3 U3MEHEHHUII B €TO IHOBCACHHNU,
YTO MPOBEPSIETCS MPOTOHOM I0CIIe KaXK101 niepeaenku Tectos. Ilpu 3Tom npennoyurenue
oTaaercst 6oJiee 3JETaHTHBIM U THOKUM pPEIIEHUSIM, [0 CPABHEHHUIO C ITPOCTO JAIOLUIMMHU HYKHBIN
pe3yabTar. Heynauno nepepaboTaHHbIe KOMIIOHEHTHI JOJKHBI BBISBIIATHCS IPU BBIIIOJHEHUN
TCCTOB U OTKATLIBATHCA K MOCJICAHEMY LICJIOCTHOMY COCTOSAHUTIO (BMCCTG C 3aBUCUMBIMH OT HUX
KOMITOHCHTAMH ).

e IIporpammupoBanue napamu (pair programming)
KoaupoBanue BBINOIHAETCS IByMs IPOrpaMMHUCTaMU Ha 0OJHOM Komnbrotepe. OO0beinHeHNe B



napbl MPOU3BOJIEHO U MEHSETCS OT 33/1a4M K 3a71ade. ToT, B UbMX pyKax KJIaBUATypa, IBITACTCS
HaWJIYYIIHM CIIOCOOOM PEUIMTh TEeKYIIYIO 3a1a4y. BTopoii mporpaMmuct ananusupyer padboty
MIEPBOTO M Ja€T COBETHI, 00yMBIBACT MOCIIEICTBHUS T€X WM WHBIX PEIICHH, HOBBIE TECTHI, MCHEE
npsiMble, HO O0Jiee THOKUE PEIICHHUS.

e KoanexkTuBHoe Biagenne koaom (collective ownership)
B 11000#1 MOMEHT 10001 4JICH KOMaH Ibl MOKET H3MEHUTH JIIOOYI0 4acTh Koja. HUKTO He TomkeH
BBIJICIIATH CBOIO COOCTBEHHYIO 00JIACTh OTBETCTBEHHOCTH, BCS KOMaH/Ia B IIEJIOM OTBEUYAET 33 BECh
KOJI.

e IlocrosinHas nHTerpanus (continuous integration)
Cuctema coOupaeTcs U MPOXOJUT HHTETPALMOHHOE TECTUPOBAHUE KaK MOXKHO Yallle, 1o
HECKOJIBKO pa3 B JIeHb, KaX/IbIi pa3, Korja napa nporpaMMHCTOB OKaHUYHMBAET pealln3alliio
ouepeaHol QpyHKIUH.

e 40-yacoBasi pabouas Hemest
CBepxypouHast paboTa paccMaTpuBaeTcs Kak MPU3HAK OOJBIINX MpobieM B mpoekTe. He
JOIyCKaeTCsl CBepXypouHas paboTta 2 HeAeIH HOAPST — 3TO HCTOIIACT IPOTPAMMHUCTOB U JICNIaeT
ux paboTy 3HAYUTEIHLHO MEHEE MPOTyKTUBHOM.

e BruioueHnune 3akazunka B KOMaHay (on-site customer)
B coctaBe komMaH[bI pa3pabOTUYNKOB MOCTOSHHO HAXOUTCS MPEACTABUTENh 3aKa34UKa, KOTOPBIHA
JOCTYTIEH B T€YEHHE BCero pabovero IHS U crocoOeH 0TBeYaTh Ha BCE BOMPOCHI 0 cucteMe. Ero
065I3aHHOCTI:IO SABJIAKOTCA JOCTATOYHO OIICPATUBHLBIC OTBCTHI HAa BOIIPOCHI HIO6OFO THIIA,
Kacaronuecs: GyHKIMI CUCTEMBI, ee nHTepdeiica, TpeOyeMoil MpON3BOAUTEILHOCTH, MPABHIIBHON
pa60TbI CUCTCMBI B CJIOKHBIX CUTyallUsiIX, HCOGXOI[I/IMOCTI/I MNOoAACPIKUBATH CBA3b C APYT'UMU
MIPUJIOKEHUSMU U TIP.

e MHcnoab3oBaHue KO/Ia KAK CPeJACTBA KOMMYHHKALMH
Kon paccmaTtpuBaeTcst Kak BayKHEHIIIEe CPEeICTBO OOIIEHUsI BHYTPY KOMaH/IbI. SICHOCTh KO1a —
OIWH U3 OCHOBHBIX ITPUOPUTCTOB. CJIG,Z[OBaHI/Ie CTaHJapTaM KOAWpPOBaHU, O6CCH€‘-II/IBaIOH_[I/IM
TaKylo SICHOCTb, 00s13aTeNbHO. Takue CTaHIapThl, IOMUMO SICHOCTH KOJIa, TOJKHBI 00eCIeYrBaTh
MUHHMAaJIbHOCTh BBIP@XKEHUH (3ampeT Ha TyOaupoBaHue Koja U MH(POPMALIUU) U JOJDKHBI ObITh
MIPUHSTHI BCEMH YJI€HAMH KOMaH/IbI.

e OtkpsbITOE padoyee npocTpancTBO (open workspace)
Komanna pazmMeriaercst B 0IHOM, JOCTATOYHO IPOCTOPHOM MOMELIECHHUH, ISl YIPOILECHHS
KOMMYHHKAIU U BO3BMOKHOCTHU IMPOBCACHHUA KOJUICKTUBHBIX 06C}0KI[CHHI71 IIpU MJIAHUPOBAHWHA U
NPUHATUH BaXXHBIX TEXHUYECKUX PEILICHHH.

e M3meHeHne npaBuJI o HeoOXoauMOCTH (just rules)
Kaxplil uiieH KOMaH/bl TOJDKEH MPUHSATH EePEUUCICHHBIC TIPaBHJia, HO IIPH BO3SHUKHOBEHUH
H€O6XOI[I/IMOCTI/I KOMaHa MOXXCT IMOMCHATH UX, €CJIN BCC €€ YJICHLI ITPUIILJIN K COIJIACHUIO I10
MIOBOJY 3TOTO NU3MEHEHHSL.

Kak BUIHO M3 MPUMEHSEMBIX TEXHHUK, XP paccunTaHo Ha UCTIOIB30BAHUE B paMKaX HEOOJBIINX
komaun (He 6osee 10 mporpaMMHUCTOB), UTO TOTYEPKUBACTCS U aBTOPAMHU 3TOM METOIUKH. bonbimmii
pa3Mep KOMaHbl pa3pyiaeT HEOOXOIUMYIO IS yCIieXa MPOCTOTY KOMMYHHKAIIUU U JIEJIaeT
HEBO3MOXKHBIM TIPUMEHEHUE MHOTHX TIEPEUUCIICHHBIX TIPUEMOB.

HocronrcTBamu XP, eciv ero y1aeTcsi IpuMEHUTb, SBIISIETCS OOJIBINast THOKOCTh, BO3MOKHOCTh
OBICTPO M aKKypaTHO BHOCUTH u3MeHeHHs B [1O B oTBeT Ha U3MeHEeHUs TpeOOBaHUI U OTAEIbHBIC
MOYKEJAHUS 3aKa34MKOB, BBICOKOE Ka4€CTBO MOJIYYAIOLIErOCs B pe3yjIbTaTe KOJIA U OTCYTCTBUE
Heo0X0auMOCTH yOekKAaTh 3aKa3YMKOB B TOM, UTO PE3yJIbTaT COOTBETCTBYET UX OXKHJIAHUSM.

HenocraTkamu 3TOro moaxo/a siBJISIFOTCS HEBBIITOJIHUMOCTD B TAKOM CTHJIE JJOCTATOYHO OOJNBIIHNX U
CJIOKHBIX MMPOEKTOB, HEBO3MOKHOCTH TUIAHUPOBATH CPOKHU U TPYJOEMKOCTh IIPOEKTA HA IOCTATOUYHO
JIONTYIO TIEPCIIEKTUBY U YETKO MPEJICKa3aTh PE3yIbTaThl JUIMTEIHLHOTO MPOEKTa B TEPMHHAX
COOTHOIIICHUS KaueCTBa pe3yJjIbTaTa U 3aTpaT BPEMEHHU U pecypcoB. Takke MOKHO OTMETUTD
HEnpHUCcrnocoO0IeHHOCTh XP 715 Tex cilydaeB, B KOTOPBIX BO3MOXKHBIE PEIICHUS HE HAXOASTCS cpa3y Ha
OCHOBE paHee MOJyYECHHOTO OIbITa, @ TPEOYIOT MIPOBEICHUS TPEABAPUTEIHHBIX HCCIIEIOBAHNN



XP xak COBOKYITHOCTH ONMCAaHHBIX TEXHUK BIEPBbIE OBLIO MCIIOJIF30BAHO B X0/1€ paOOTHI HA
npoektoM C3 (Chrysler Comprehensive Compensation System, pa3paboTka CHCTEMBI y4eTa BbIILIAT
paboraukam kommanuu Daimler Chrysler). M3 20-TH y4acTHHKOB 3TOTO MPOEKTa 5 (B TOM YHUCIe
YIOMSHYTbIE BbIlIE 3 OCHOBHBIX aBTOpa XP) omyOarKoBasM emie BO BpeMsi cCaMoro MpoeKkTa U B
JTanbHENIIeM 3 KHUTU U OTPOMHOE KOJIMYECTBO CTaTEeH, MOCBAMICHHBIX XP. DTOT MPOEKT HEOJHOKPATHO
YIIOMHHAETCS B pa3IMYHbIX HCTOYHUKAX KaK MPUMEpP MCIIOJIb30BaHMsl 3TOI MeToauku [6,7,8].
[IpuBeneHHbIE HUXKE TaHHBIE COOpaHbl HA OCHOBE YIIOMSIHYTBIX cTaTe [9], 3a BbIueTOM He
MOJITBEPKIAIOLINXCS CBEICHUN, M WIUTIOCTPUPYIOT MPOOIeMbl HEKOTOPBIX TeXHUK XP mpu ux
MPUMEHEHUHU B JJOCTaTOYHO CJIOKHBIX MPOEKTaX.

IIpoekt craproBan B stHBape 1995 roga. C mapta 1996 rona, nocne Bxiatouenus B Hero Kenra beka,
OH IpOXO0JuJI ¢ ucnoyib3oBaHueM XP. K aToMy BpeMeHM OH y’ke BBILIEN 3a paMKH OI0JKeTa U IUIaHOB
mo3TanHou peaym3anuu Gyaknuid. Komanma pa3paboTdukoB ObLTa COKpaIleHa, H B TCYCHUE TPUMEPHO
MOJIyTO/1a TOCIIe 3TOT0 MPOEKT pa3BUBaiIcs JOBOJIbHO ycnenHo. B aBrycre 1998 roxa nosBuics
MIPOTOTHUII, KOTOPBIA MOT 00cayx’uBaTh okojo 10000 ciy:xamux. [leppoHayanbHO npeamnonaaraiock, 4To
MIPOEKT 3aBepiutTcs B cepenune 1999 rona u pesynsrpyromee [10 Oyaer ucnonb30BaThCs IS
ynpasienus Beitutatamu 87000 coyxanv komnaauu. OH ObuT ocTaHOBIIeH B (heBpaiie 2000 roxa moce
4-x net pabotel o XP B CBSA3U C MOJHBIM HECOOIOACHNEM BPEMEHHBIX paMoK U Orokera. Co3nanHoe
ITO HU pa3y He HCIOTB30BAIOCH IS padOTHI ¢ JaHHBIMU 0 Oosiee weM 10000 ciyskanux, XoTs ObUIO
M0Ka3aHo, YTO OHO crpaBuTcs ¢ JaHHbBIMU 30000 paGoTHUKOB KOMIaHUU. YeloBeK, UTpaBIINK PoJib
BKJTIOYCHHOTO B KOMaH]y 3aKa34rKa B TIPOCKTE, YBOIMJIICS Yepe3 HECKOIBKO MECSIIEB TaKOW padOThI, HE
BBIJICpKaB HAarpy3KH, M TaK M HE MOIY4MJI aJleKBaTHON 3aMEHBI 10 KOHIIA ITPOEKTA.
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