Nexkuma Ne 2. Touka 3peHUs moaenupoBaHUA, moaersib U
AnarpamMmbl, epapxms MeTaornmMcaHumn.

B smou nexyuu paccmampusaemcs, umo makoe mouxa 3speHusi (viewpoint)
MOOenUpo8anusl, NOKA3bIBAeMCsl HeoOX0OUMOCMb Ollsl YCHeWHOU pa3pabomru
NPOCPAMMHOU  CUCTEMbL  CO30AHUA MHONCeCmea Mooenell, BbINOIHEHHbIX C
pasHblx  mouexk  3peuus.  Pesynbmamul  eusyanvbHoeo  MOOenuposamus
pasoendiomcsa  Ha  Mooelb U ee  NpedcmasieHus  (ouazpammul),
paccmampusaiomeca — onepayuu  Ha0  Mooenvlo U OUASPAMMAMU.
Paccmampusaemcs maksce — uepapxus Memaonucamuli, Heobxooumas npu
CO30aHUU, U3VYEHUU U  UCHONb308AHUU (HOPMANLHBIX SA3bIKOE BU3YATLHO20
MOOeNUPOBAHUSL.

Mmuo:xectBo To4uek 3penus Ha I1O. Cnoxnocts n HeBuaumocTs 11O ywacTo He nmaror
BO3MO>KHOCTH TIOJIOKUTh B €0 OCHOBAHME NPOCThIE, MOHATHBIE U HarIsAHble KoHUenuuu. [10
00BEKTUBHO CIJIOKHO, ITO3TOMY B IpOLlecce pa3pabOTKU Ha HEro yJo0HO CMOTPETh TO Kak Ha
YEepHBIN SIIUK, PEATU3YIOMNH HEKOTOPBIH HAOOp IOJIb30BATENBCKON (PYHKIMOHAIBHOCTH (HE
BaXHO Kak), TO KaK Ha amnmaparypy (pas3ludHble cepBepa, paOouue CTaHIMH, CIELUAIbHOE
00opyI0BaHUE, HANPHMEP, TEICKOMMYHHUKAIIMOHHOE), TO KaK Ha HAa0Op pa3MEIIeHHBIX B run
time Ha 3TOM amnmapaType IpOrpaMMHBIX KOMIIOHEHT, XpaHWIHUIL JAHHBIX, KOHPUTYpPAL[HOHHBIX
¢aiinoB, TO Kak Ha HAOOP KIACCOB U T.1I. — CM. puc. 2.1.
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C npyroit croponsl, [1O sBisercss o0BeKTOM Ou3HECa KYyIUTH/TPONAXH, aqpecyercs
[0JIb30BATEISIM-HEMPOTPAMMHUCTaM,  B3aUMOJEHCTBYET C  Pa3IUYHBIMH  MEXaHUYECKHUM,
DIIEKTPOHHBIMH, COIMAIBLHBIMU cUcTeMaMH. lloaToMy B ero pa3paboTKy/HCIIONB30BaHHE
BOBJICYEHO OOJIBIIOE KOJUYECTBO OUeHb pA3HblX CIELHUATUCTOB: MPOTPAMMUCTBI, UH)KEHEPHI,
TCCTCPbI, TCXHUYCCKHUC TIHUCATCIIM, MCHCIKCPHhI, 3aKa34dyuK, II0Jb30BATCIM, IIPOAaBIbI-
MapKeToJIOTH U T.JA. JlJs BCceX 3TH CIEUMAIMCTOB HyXKHa pa3Has MH(OpMaIHs 0 MpOorpaMMHON
cucreMme.
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Wrak, pazubie pynkmuu mo pazpadorke 10 u paszHbie nmonbs3oBarenu napopmamuu o 110
MHAYLUPYIOT co3AaHue pasHbIx mojeinei [10, moaernei, BBIOIHEHHBIX C pa3HbIX TOUYEK 3PEHUS.

N3 Bcero aToro ciemyer, 4to HeoOXoauMbl pasznudHbie mMonaenu [10, mpencraBisronie
€ro C paSHbIX TOYCK 3peHI/I$I, COOTBGTCTBYIOH_[I/IX TEM pa60TaM, KOTOprC BBIITOJIHAKOTCSL paSHLIMI/I
CIIEIMAJIMCTAaMHU B pa3HOE BpeMs pa3pabOTKH.

OmnpeneneHue TOYKH 3peHMs] MOAeJNUPOBAHUSA. Touka 3penus MoOenupo8aHusl
(viewpoint) — 3TO oIpeneNeHHbIN B3I Ha CUCTEMY, KOTOPBIA OCYIIECTBIIAETCS KeM-TH00 U3
YYaCTHHKOB TIPOEKTAa JUIS BBINOJHEHHWS KaKOW-TO ONpEeAelIeHHOM 3amadd. [locKombky
BBITIOJIHEHHE 3TOW 33J]a4l MOXKET MOApa3yMeBaTh OOIICHUE C IPYTHMHU YUYaCTHUKAMU MIPOEKTA, a
BU3yaJIbHBIE MOJEIH IPEJHA3HAYAIOTCS WMEHHO JUIS TOTrO, YTOOBI JIIOAM B IIpoIecce



BBITIOJITHCHUS 3ada4M JIy4YIIC MOHUMAIW APYT Apyra, TO OpHU CO3AAHUHU MOACIIN HYKHO XOpPOLIO
OTIpEACNIUTh ayoumopuro, Ha KOTOPYIO pPacCUUTHIBAeTCS 3Ta Mojenb. MrTak, Touka 3peHus
MOJIEJMPOBAHUS ONPEAEIAETCS LEIbI0 MOJIEIH U €€ ay JUTOPHEH.

OrnpeneneHne TOYKH 3pE€HUs MOJICTUPOBAHUS, HA MEPBbIN B3I, HET HUYEro HOBOI'O HE
npuBHocuT. Hanpumep, IpU CO3JaHUM Pa3IMYHbIX HWH)KEHEPHBIX OOBEKTOB aKTHUBHO
UCIIONB3YETCS 3Ta e KOHIICTIINS — MPUHIUIHANbHAS CXeMa, MOHTa)KHas CXeMa, TreHepaIbHbIN
TJIaH, pa3juvHble MPOEKIMH W pa3pe3bl AeTaliel, 3JaHUl U Mp. — 3TO BCE Pa3IMYHBIC MOJCIU
CUCTEMBI, BBIMIOJHEHHBIE C Pa3HBIX TOYEK 3peHHs Ha Hee. OQHAKO B OOBIYHBIX HWHKEHEPHBIX
00JIacTAX €CTh CTaHIApPTHBIC, 3a(UKCUPOBAHHBIE TOYKU 3pPEHUS HA CHUCTEMY, U UM
COOTBETCTBYIOT CTaHIApTHBIC XK€ MoJenu. Hampumep, 3MEKTPHUK MpU CO3AAHUU IEKTPOIPOEKTa
JKUJIOTO JIoMa HE HM300peTaeT pa3iMyHble BUIbI YEPTEKEW W OMHCAHHUM, a PYKOBOJCTBYETCA
CyLIECTBYIOIIMMU HOpMmaTtuBamu (B Poccum 3T0 cBOA JOKyMeHTOB, Has3biBaemblii [1YD —
[IpaBuna YcrpoiicTB DneKTpoycTaHOBOK). B cityyae ¢ BU3yallbHBIM MOJCIMPOBAHUEM HET TaKUX
CTaHIApTU3UPOBAHHBIX BUAOB Mozenei. CyniecTBYIOT, KOHEUHO ke, BuAbl auarpamm B UML,
HO KaKHMC€ M3 HUX U KOraga UCIOJb30BaTh, KaKYIO YaCTb CUCTCMbI C UX IMTOMOIIBLIO IIPOPUCOBLIBATH
— pemiath caMuMu pazpadbotunkaM. OIUH U3 KIACCHUKOB 0ObEKTHO-OPUEHTHUPOBAHHOTO aHAIN3a
Y IPOEKTUPOBaHMS ['paau byd MHOTOKpaTHO OAYEPKHUBAII B CBOMX KHHUI'AX, YTO €r0 METOJ — 3TO
HE MOBapcKas KHUra FOTOBBIX perenToB. [IoaToMy co3naHue MOJE3HBIX BU3YallbHBIX MOJeNen
SIBIISIETCST OOJIee CIIOXHBIM JISJIIOM, YeM CO3JIaHUE YEPTEKEH B NPYrHX WHKCHEPHBIX oOmacTsax. U
SCHO c(hOpMYIIMPOBAHHAS TOYKA 3PEHUS HA CUCTEMY, KOTOPOU MPUIEPKUBAIOTCS BCE BPEeMsl IIpU
CO3AaHN MOJCIN — 3TO OJWH U3 OCHOBHBLIX KPHUTCPUCB TOTO, YTO MOJCIIb HeﬁCTBHTeHLHO
MPUHECET TOJb3Y .

Hanpumep, nuarpammsl 06bekroB UML npeHasHaueHbl 47151 MOAEINPOBAaHUS (PPAarMEHTOB CHCTEMBI, U
cpasy IOSBIISETCS BOIIPOC — KaKMX UMEHHO (parMeHToB. Jlanee, cyIiecTByeT 04eHb MHOTO Pa3HbIX CTPAaTErHi 110
CO3/IaHUIO THATPaMM CITydaeB HCIIONB30BaHUs (use case diagrams): OHU aBTOPHI CYUTAIOT, YTO HYKHO CO3aBaTh
HE MHOTO CIIy4aeB HCIIOJIB30BAHUS, MaXe JUIA KPYIHBIX CHCTEM, IPYTHe MPEANOYUTAIOT CTPOMTH OrPOMHBIC
HOJIOTHA, OAHHM CYUTAIOT, YTO HE HY)KHO IOAPOOHO HM300pa’kaTh OKPYXKEHHE CHCTEMBbI Ha 3THX JHarpaMmax
(TONBKO TEX aKTepOB, KOTOPHIE HEIOCPEICTBEHHO B3aUMOJACHCTBYIOT C CHCTEMOH), IPYTHEe CYUTAIOT ITO BaXKHBIM
nT.nao.

KoHnenmuust TOYKH 3peHUS MOJCIMPOBAHUS TIOSBUIACH IPH CAaMOM 33apOXKICHUHM HCIIOIB30BaHUS
rpadoBBIX HOTammi it mpoektupoBanus [10, B koHie 60-x romos, B coctaBe momxoma SADT (Structured
Analysis and Design Technique) [4]. Ogaako B SADT wucmonb3oBanace eAMHCTBEHHAs padudecKas HOTAIHs —
MPOCTO PA3TUIHBIX MOJEINEH CHCTEeMBI MOTIIO OBITH MHOTO. TeM He MeHee aBTOPHI MOAXOMa, OYIydH Cephe3HO
03a004eHbl 3()PEKTUBHOCTHIO MOJEIUPOBAHMS, pa3paboTad MOAPOOHBIE PEKOMEHIAIMH OTHOCHTEIHHO TOTO,
KaK OmpeaessTh (OKyC MOACTHPOBAHMUS, a TAK)KE KakK €ro yAep)KUBAaTh Ipu cozgaHuu mozenei. Ilosnuee, npu
JATbHEHIIeM pa3BUTHHU CTPYKTypHOTO aHaimm3a (70-80-e rofsl), MOSBUINCH Pa3HbBIE BUIBI HArPaMM (CYITHOCTH-
CBSI3b, IOTOKOB JaHHBIX, COCTOSTHUN M MEPeXonoB U T.1.) [3], U naes ucnonb30BaTh Bce 3TO MHOrooOpasue mnpu
paspadorke 10 Hukoro He cmyruia. OJHAKO JHMIIb BHOCHEACTBHU, B 1995 romy, yxe B pamMkKax OOBEKTHO-
OopHeHTHpOBaHHOTO moxaxoxaa, @Puwmnnom KparueHom [5] Obuta B sBHOM BHIe OOOCHOBaHa HIEsl Pas3HBIX,
PaBHOIPABHBIX TOYEK 3PCHUS HAa CHUCTEMY IPH e¢ pa3paboTKe, MPHUHIUITHATBHON HECBOJUMBIX APYT K Ipyry. B
JANTbHEHIeM 3TH uaen jeru B ocHoBy UML, koTopsiid OBUT CO3/1aH KaK MHOXKECTBO HOTAIIHi, C ITOMOIIBIO
KOTOPBIX MOXXHO TPEJCTaBUTh CUCTEMY C Pa3HBIX TOYEK 3pEHUs (3Ta KOHIICIIIHU B SBHOM BUE MPUCYTCTBOBANIA
B TMEPBHIX Bepcusax craHmapra). OQHAKO B IMOCIEIHEE BpPEeMs AETAr0TCs MOCIe0BAaTEFHBIC TOMBITKA TTOBEICHTE
uenoctHocts UML, MakcMManbHO CBSI3aB MCXOAHO pa3Hble MOAMHOXKECTBA s3bIKa. [lo Bcel BUIMMOCTH, UCTHHA
JNSKUT B OanaHce MEXAY IEeJIOCTHOCTHIO s3bIKa (M CO34aBaeMBIX Ha €ro OCHOBE MOJEINAX) U BO3MOXKHOCTBHIO
OTpa’kaTh Pa3HBIE ACHEKTHl CUCTEMBI MO-Pa3HOMY, C TIOMOIIBIO PA3IWYHBIX BBIPA3HTENBHBIX cpencTB. OmgHAKO
«TIOWMAaTh)» TaKoW OaJlaHC He MPOCTO.. ..

Pa3bsicHenusi 1 npumepbl. KoHIENIUSA TOUYKHM 3peHUs, HE CMOTPS HA CBOIO MPOCTOTY U
AKTYAJIbHOCTb, 4aCTO HC OCBOCHA Ha IMPAKTHUKE TEMH, KTO CO34Aa€T BU3YaJIbHBLIC MOJCIH IIpU
pa3paboTke koHKpeTHOro I10.

Hamnpumep, gacto coznatorcs onucanue [10 BooOmie. B a3Tom ciiyyae Touka 3peHUs €CTh,
ee He MOXeT ObITh, HO OHAa He oco3HaeTca. M yacto BoOOIEe MOTEPSHBI T€ JIOIU, KOTOPBIM
npeaHasHa4dycHa MOJCIIb. B PE3YIbTATC AUArpaMMBbl OKa3bIBalOTCSA HUKOMY HC HYXKHBIMHU.



Hpyroii npumMep. AHaJIUTHK OCHOBBIBA€TCS Ha COOCTBEHHOM, OYEHb CHEHU(PUIECKOM
BUJICHUM CHCTEMBI, U IIPSMO TaKH HaBSI3bIBAECT €T0 BCEM OCTAJIBHBIM YYaCTHHKaM npoekra. Ecin
OH 00JIajaeT BIMSHUEM B IPOEKTE, a TAKKe OOJBIION YHEPTHEH, TO C HUM OKa3bIBACTCS OYCHb
TPYAHO paboTaTh, a €ro AUArpaMMbl ONSATh TAKM HUKOMY HE MOHATH, U MOJIb3bl OHU MPOEKTY He
npuHocAT. OH KHIIATUTCS, OTCHIIAET HEPATUBBIX Pa3pabOTINKOB Ha Kypchl mo UML, HUKTO Ha
3TH KypChl, pazymeercsi He uaeT (paboTaTh HaJl0, @ HE Ha Kypchl X0AuTh). B obmiem, Ha nu1o
CKPBITBIM U SIBHBIA KOH(IMKT.

[Tot0GHBIX CIOKETOB Ha MPAKTHKE MPOMCXOJUT MHOXKECTBO. M TyT BakHO NOHUMATb,
YTO LEJNb MOJAEIU — ATO HE KaKas-TO TMIOTETUYECKHE 3a/aya THUIA «OMUCAHUS apXUTEKTYpPbl
BOOOIIIE, TOTOMY YTO TaK HYXHO, TaK HPAaBUWIbHO», a ayJIUTOPUS — ITO HE aOCTpaKUMs THUIA
«noay, kenatouie no3HakoMutbes ¢ [IO». U To U apyroe — 4Tro-TO OYE€Hb KOHKPETHOE,
peanbHO cyllecTByomiee B mpoekre. Beap paspaborunku [1O He MoryT mo3BoiauTh cebe 3a
JNEHbI'W 3aKa3yuKka co37aBaTh HEUTO Ha BCE BeKa W Hapoasl. M 1enb MoaenupoBaHus H
ayuTopus, Kotopas Oyzaer paboTaTh ¢ AMarpaMMaMu, BCET/la CYUIECTBYIOT, BaXKHO JIMIIb SICHO
NOHUMATb, KAKHE OHH. ..

HyXHO Takke OTMETHTb, UYTO SCHOE€ IIOHMMAaHUE TOYKH 3pPEHUS Ha CHCTEMY IIpH
MCIIOJIb30BaHUU BU3YaJIbHOTO MOJIEJIMPOBAHUS 03HAYAET, B YACTHOCTH, YTO Mbl OCO3HAEM 3aueM
MBI CO3/1aeM 3Ty Mojeib. [IoToMy 4TO Tak MpaBUIBLHO U BCE NMPOOJIEMBI (1axke Te, 0 KOTOPhIX Mbl
HE 3HaeM) BOJIIEOHBIM 00pa30M UCYE3HYT, pa3BeroTcs? O4YeHb 4acTo, HapuMep, MPU CO3TaHUN
MOJIEJIM CIIy4aeB IPUCYTCTBYET UMEHHO Takasl LE€Nb MOJEIMPOBaHUSA. A IOTOM OKAa3bIBAETCH,
YTO HHUKAKHE MpPOOJEMBl HE «BBUICHYIIIUCH», a, HA000pOT, BO3HHKIM HOBBIC (HAIpHMeEp,
CO3/laHHbIE HAaMHU JauarpaMMbl HUKTO HE TOHUMAaeT M He NpuHUMaeT). Jla M caM aHaJIuTUK
YYBCTBYET, UTO JUArpaMMbl MTOJIyYUIIUCh KAKUE-TO CTPAHHBIE. ...

A MoxeT OBbITh BCE COBCEM HE TaK: aHAJUTHUK JEHCTBUTENBHO 3aJaJICs LIETbI0 BBHISBUTH
TpeOoBaHUSI K cUCTeME (HE HaBsA3aTb CBOE COOCTBEHHOE BHJIEHHWE, a HMMEHHO BBISIBUTbD,
CMOJIETUPOBATh), €My Ba)KHO, YTOOBI OyayIlue MOJIb30BAaTeId CUCTEMbI MOIVIM y4acTBOBaTh B
3TOM TpOIecce, AUarpaMMbl PUCYIOTCS JUIS HUX, OHU TIOHSATHBI U HE HM30BITOUYHBI B CMBICIIE
(dopmanbHbIX cpeAcTB. 1 3T ke quarpaMmbl CTPYKTYPUPYIOT U HPOSICHSIOT MHPOPMALIUIO AJIs
CaMoro aHaJHUTHKA (TO €CTh OHU MPEJAHAZHAYAIOTCSA HE TOJBKO JUIsl pabOThI ¢ MOJIb30BATEISIMH,
HO U JUId aHAJINTHUKA). OTO — COBCEM [IpYroW CHOKET, 31eCh Ipyras TOYKa 3pEHUs
MOJEeNUpPOoBaHus. Ba)HO, YTO KOHIETIUS TOUYKH 3pEHHUs] MOACTHPOBAHHUS CYIIIECTBEHHO TITy0Oxe,
4YeM HECKOJBKO CTPOK TEKCTa C ONPEAEICHHEM LEIW W ayJIUTOPUU CO31aBAEMOM MOJEIH
cuctembl. OHa 3axBaThIBA€T €II€ OTHOUIEHME AaHAIMTHUKA K NIy, K JIIOAAM, C KOTOPBIMU OH
oOmraercs.

Mopeab u auarpammbl. [IycTb MBI BBIOpAIM TOYKY 3pEHHUS M CO3/1a€M BU3YaJIbHYIO
monenp Hamero [10. U mycts Monens momywaercss Oonbinoil u moapoOHoi. OHa MOXeT
COJepkKaTh HECKOJbKO (MM Jla)ke MHOIO) AMarpaMM OJHOIO WJIHM HECKOJIbKUX BHJOB. MbI
aKTHUBHO 00CYy>XJaeM 3Ty MOJIENIb C Pa3HBIMU CIICIHATUCTAMHU, MEHSIEM OTAEJbHBIC €e ACTalH,
JIOJIENIBIBAEM U YJIyUlIaeM €e.

B mHacrosimiee Bpemss BCs 3Ta paboTa BBINONHAETCS C IOMOIIBIO MPOTPAMMHBIX
nHcrpymeHToB tuna IBM Rational Rose, Borland Together Control Center u T.1. 9Tu cpenacrta
— HE TMPOCTO CIEUATU3UPOBAaHHbIE T'padUuecKue pelaKkToOphl, MOAICPKUBAIONINE OMOIMOTEKH
COOTBETCTBYIOIUX I'paU4YeCKUX CHUMBOJIOB M OOJIeryaroliye Mpolecc CO3/aHus AuarpamMm U
BHECEHHWE B HHUX M3MEHEHMH. OTHM MakeThl IO3BOJIAIOT CO34aBaTh LEJIOCTHYK) MOJEIb,
MIPEICTABJIICHHE KOTOPOU pa3OUTO 1O pa3HBIM JUarpaMmam — CM. puc. 2.3.
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Puc. 2.3.

Wrak, OyseM pa3nuyath MOJENb W MPEACTABISIIONINE €€ nTuarpaMMbl. Hanmume enuHON
MOJICJIN CYIIECTBEHHO YIPOULIAE€T MPOLECC PEeAAKTUPOBAHUS M BHECEHMH HW3MEHEHUH B
JarpamMMbl, €CJIM Mbl XOTUM, YTOObI OHU IPH 3TOM OCTAaBAJIUChH COTIACOBaHHBIMU. PaccMoTpum
npumep.
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Puc. 2.4,

Ha puc. 2.4 (a) nokazana quarpaMma KJIacCOB, TJIe TIPUBEACHA IMOJHAS CIeHU(pUKAIIHI
KJacca A — mokasaHbl BCe €ro aTpuOyThl, ONIEpalliy, BCE €ro MPEAKH B UepapXUU HACIETIOBaHUA,
a TakXe BCe JPYrHe KiIacchl, KOTOPbIE CBA3aHbl C HUM KaKuMU-I100 oTHomeHussMu. Ha puc. 2.4
(6) mpencrapiieHa nuarpaMMa KJiIaccoB, TJe aHaJoru4HO omnpenensercs kinacc E. Kmaccet A u E
CBSI3aHbI IPYT C JIPYTrOM accoluaiueii, moaromy OyayT MPUCYTCTBOBaTh HAa 00OUX JUarpammax.
[lepeceuenue ABYX 3THX AMAarpaMM OUYEBUAHO. A Temeph MPEANOIOKUM, YTO MBI H3MEHUIIH
uMmsa kinacca E Ha puc. 2.4 (0). OdyeBuaHO, yTO Ha Auarpamme ¢ puc. 2.4 (a) 3TO UMs TOXKe
JOJDKHO M3MeHUThes. [lockonbky o0e nuarpaMMbl H300pakaloT OJHY U Ty K€ MOJENb, TO MPH
MEPBOM MEPEUMEHOBAaHUH BTOPOE MPOU30MAET aBTOMAaTHYECKH.

W 3710 MBI paccMOTpenu emie MOCTOH mpumep. A AuarpaMmbl MOTYT TNPHHAUIEKATh
pa3HbIM THIAaM M BC€ PaBHO OBITH CBSI3aHHBIMHM MO HMHGpopmauuu. Hampumep, Mbl Hapucyem
nuarpaMmMy OOBEKTOB M TaM Oyner oObekT kiacca E. IIpum m3MeHM MMEHM NAHHOTO Kiacca
JaHHas JauarpaMMa JOJDKHAa Takke M3MeHUThes. Hakonel, ecTe MojnenbHas HHOpMarus,
KOTOpasi BOBCE HE OTOOpa)kaeTcsl Ha JuarpaMmax, OJHaKo Hy»Ha. Hanpumep, tuarpaMMbl MOTYT
00pa30BBIBATh HEPAPXUI0 — OBITH CTPYIIUPOBAHbI B MAaKEThl, MPUHAIIEKATh OTIEIHHBIM
MOJICJIBHBIM CYIIHOCTSIM (Hampumep, HAOOp auarpaMM COCTOSHUM M NEPEXOJ0B MOXKET
OTIpeeNATh MOBECHNUE OJIHON KOMIOHEHTHI). JJ1st TOro, 4ToOBl XpaHUTh BCIO 3Ty HHGOPMAIIHIO,
CBSI3BIBAIOIIYIO pa3Hble MOJEIM B €IMHOE IIeJI0e B TeX MecTax, IJie OHM IepeceKaroTcs Io
uHbOpMaIK, U UCTIONIb3YETCS €IMHAs MOJIETb CUCTEMBI.

Ilo cytu, mozmenb sABHseTcs COOpaHHBIMH BMECTE, B OJIUH Ipad, BCEX MOJEIBbHBIX
CYIIHOCTEH M UX CBSI3EH, «CKICEHHBIX» BMECTE C YCTpaHEHUEM AyOJIMpoBaHUs MHPOpMAIUH, a
TaKXkKe MPHUCOCIUHEHUEM JOTOJIHUTEIbHOW WH(pOpPMalKK, OTCYTCTBYIOLIEH Ha JuarpamMmax.



Hanpumep, MBI MOXEM TIpEACTaBUTh HAa OJHOW JUArpamMMme KJacCOB MOJEIb, COCTABICHHYIO W3
JIBYX JUarpamm KiaccoB puc. 2.4 (a) u (0), Kak Moka3aHo Ha puc. 2.5.
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b1 :int a2 : char D

b2 : float a3 int

b11() : float at11()

b12() : int * 1 [a12() : bool 1o

F G H
Puc. 2.5.

JlmarpaMMbl TIOMOTArOT CO3JaBaThb MOJENb, a TAKXKE MPOCMATPUBAaTh M H3y4daTb ee.
Mogenp ke SBISETCS XpaHWIUILEM BCe CO3AaHHOW WHGPOpPMALWHU, MPHUYEM XPaHWIHIIEM
«yMHBIM». UTO 3TO 3HA4YuWT? A MMEHHO, YTO MOJIEIb HE €CTh CKJIaJ «auarpaMm». B Takom
ciydae knacc A ¢ puc. 2.4 (a) u TOoT %e Kiacc ¢ puc. 2.4 (6) 6putH OBl Pa3HBIMU CYITHOCTSIMHU.
Mopenbs XpaHuT Trpad CYIIHOCTEH H CBs3el, (parMeHThl KOTOPOro OToOpa)kaloTcs Ha
nuarpammax. Eciu quarpaMMbl COMOCTAaBUTH ¢ UCXOJHBIMH T€CTaMH MPOTpamMM, TO MOJEIb —
3TO MPOAHATU3UPOBAHHBIE TEKCTHI, IPEBpAlllEHHbIE B CHHTakcuueckuil rpad. [loqoOHblii anamu3
MPOUCXOAUT MNPU KOMOWISILIMM MPOrpaMM B HCHOJHSAEMBIM KOJ, a B Cllydae BHU3YaJbHBIX
MOJIeJIE OH IMPOUCXOAMT PAHbIIE — MPU COXPAHEHHHM AuarpaMM. B3auMmocCBs3b auarpamMm H
MO/IeJIM M0Ka3aHa Ha puc. 2.3.

OO0 omepanmsax Hajg MOJeJbI0 U IHATPAaMMaMHU. Terneps CKaxeM HECKOJBKO CIIOB 00
omepanusIX HaJl MOJACNbIO U auarpammamu. Eciu Obl B Hamieit Mojaenu, n300pakeHHON Ha pHC.
2.5, eme He ObUTO KJacca A, To JoOaBJIEHHE €ro Ha JIOOYIO TuarpaMMy, OTHOCSAIIYIOCS K 9TOU
MOJIEJI, BO3MOXKHO TOJBKO B PEXHME «J00aBUTh B Mojaenb». Ho ecium Takoil kiacc yxke
CYLIECTBYeT B MOJENIH, @ MBI XOTUM €ro TOJBbKO OTOOpa3sHTh Ha O4YEpeTHOW auarpamme,
BBITOJIHSETCS ONEpalns «3arpy3uTh Ha AuarpaMMy». To ecTh €clii Mbl, HallpuMep, co3/1aj Ki1ace
A Ha muarpamme ¢ puc. 2.4 (a), moapoOHO ONHMCaIN BCE €ro aTpuOyTHI, @ OTOM MPUCTYIHIN K
CO3MaHWI0 AuarpaMMmbl Ha puc. 2.4 (0), TO Ha 3Ty TOCIEOHIO JUarpaMMmy Kiacc A
«3arpyxaercsi». IIpu jxenaHuum Mbl MOXKEM 3arpy3HThb TaKKe BCE €ro aTpuOyTHl M METOJbI, a
TaK)Ke Jpyrue KJacchl, KOTOpbIe C HUM CBsi3aHbl. PazHuna Mexy 100aBlieHHEM B MOJENb U
3arpy3Koil Ha AuarpamMmy JOJDKHA ObITh OYEBHIHA : B 00OMX CIy4asiX MbI JOOABISEM HIIEMEHT
Ha JAMarpaMMy, HO B TIEPBOM cCiy4ae J00aBJisgeM €elle U B MOJeNb, a BO BTOPOM cliyyae — HeT. Bo
BTOPOM Cllydae, HaoOOpoT, W3 Mojenu Oepercst BCs HeoOxoaumas uHpopMamus O JaHHOM
KJIacce M 0TOOpa)kaeTcs Ha Auarpamme.

K aByM »TuM omepamusiM ecTh mapa IBOWCTBEHHBIX UM — «YJaJUTh W3 MOJEIN» U
«BBITPY3UTH C IUArpaMMbl». MIX cMbIci oueBUICH.

Bce mnepeuncrieHHble BBINIE ONEpPAllMM BHINOJHAINCH yepe3 auarpammbl. Ho, kak
MPaBUJIO, MOXXHO YJaJIUTh/I00aBUTh 3J€MEHT B MOJEIb M IOMHUMO JuUarpaMM. OTO MOXKHO
cienarb, HampuMep, MPOrpaMMHO, TO €CTh 4Yepe3 CKPHUIT WIM NPUIOKEHHE, KOTOpOoe
oOparraeTcsi K XpaHWIUILy MOJENN Yepe3 MporpaMMHbBIA uHTepdeiic. B Takom cioydae, eciu Mbl



YAAJIWIN 3JICEMCHT U3 MOACIIU, TO OH AOJDKCH MCUYC3HYTH CO BCEX AHUArpamMm. HpI/I [[O6aBJ'I€HI/II/I B
MOJCIIb, BOO6H_I6 roBops, 3JICMCHT HEC 00513aH MOSIBIATLCS Ha KaKOH-THO00 AuarpamMmme.

Mopeab, MeTamoeb, MeTaMeTamMoe b, Vcrnons3oBanue (HOpMaIbHBIX SI3bIKOB IS
OonMcaHus OOBEKTOB JAECHCTBUTEIBHOCTUM MOPOAMIO KOHUEMHIMI0 METAypOBHEH OMNMCAHUU.
Kaxplii ypoBeHb — 3TO HEKOTOpast KjacCU(UKaLus MpeAbIAyIero YpoBHs, M0 CyTH, SI3bIK IS
€ro OIUCaHMs. [lepBbiii ypOBEHb SIBISETCSI HCXOJHBIM U TPEACTABISET PEAIbHYIO
JeMCTBUTENBHOCTD, KIIACCU(PULIUPYEMYIO MOCIIETYIOIUMH YPOBHAMH METAaOMCAHUH.

DaKTUYECKH, KOHCTPYKLIMHU S3bIKa OMHCAHUN, IPEJOCTABISIEMBIE CIEAYIOUIMM YPOBHEM,
TUIHU3UPYIOT CYIIHOCTH MPEIbIIYIIEro YpoBHs, CO31aBas A HUX METanoHATHs (cM. puc. 2.6.).
Hampumep, cuctema kinaccuukanuu BUIOB SIBISIETCS TEM SI3bIKOM, C IOMOILBIO KOTOPOIO
OMOJIOTM  ONMCHIBAIOT JKUBBIE CyllecTBa  Hamlel IuiaHeTsl. TakuM oOpa3oM MHOrooopasue
O0OBEKTOB MPEABIAYLIEr0 YPOBHS CTPYKTYpHUpYeTcs U KilacCUQUUUpYeTcs OObeKTaMu
cllefyIoulero ypoBHs. B HamieM npumepe oObeKTaMH CIIEAYIOLIETO0 YPOBHS SIBISIOTCS BHJIBL,
HOJIBUJIBL, OTPSAIBI U T.1.

Hepapxust MeTaypoBHEl BO3HMKAaeT M3-3a TOTO, YTO JUIS ONMCAHUSA OIHOM HMpeaMeTHOU
0o0JacTu MOSBISETCSI MHOTO pa3HbIX fA3BIKOB. BcieAacTBHe 3TOro BO3HUKAET MOTPEOHOCTH B
Ha/(bsI3bIKE, YMOPSAJOYMBAIONIUM UX CTPYKTYPY M HPEJOCTAaBIISIOLIMM CPEICTBA AJIS CO3IaHUs
HOBBIX MOJOOHBIX S3BIKOB. Tak ne-pakto cTaHAapTOM il ONMMCAHMUS CHHTAKCHCA  SI3BIKOB
IpOrpaMMHUpPOBaHUs SBJIsSIETCs Ipammaruka B ¢opme bakyca-Hayopa. OOmas mnpenmerHas
o0nacTh sBJIsETCSl 00sA3aTEIbHBIM YCIOBUEM JJISi MHOKECTBEHHOCTH METaypOBHEH, OOJbIIEH,
4yeM 2, MOCKOJIbKY BpSII JIM 11e1eco00pa3HO MCIOJIb30BaTh, HApUMeEp, OAMHAKOBBIE CPEICTBA
JUISL OMMCAHMSI €CTECTBEHHBIX SI3BIKOB, $3bIKOB IPOIPaMMHUPOBAHHS U CHCTEMBI BHJIOB B

R iRt

VYposerb N+1

Yposenb N+2

Puc. 2.6.



PaccmarpuBas si3pik UML, menecooOpa3HoO BBIACTHUTH YETHIPE METAypOBHS YPOBHS (CM.
puc. 2.7). PaccMOoTpuM 3T ypOBHHM J€TaIbHO.

Cuét muctepa

Cyét muctepa . daiin D
Xapuca >xoHCOHa daiin A danin C
YpoBeHb 1 Q Q Q Q Q
Cuér cpp-aiin h-cbaiin

Source Target
Nmsa knneHTa "

*

YpoBeHb 2 Homep
!
ATpm6yT Knacc " Accouuaums
1
1 *
YpoBeHb 3

el
VAl

YpoBeHb 4 MeTa-knacc MeTa-accouunauns

Puc. 2.7.

1. lIpenmeTHas odaacth (user objects), aBToMaTu3upyemMasi ¢ MOMOIILIO CO3/1aBaeMOM
IPOrpaMMHOM CHCTEMBbI, Hampumep, Ou3zHec HeKkoToporo OaHka. B kadecTBe OTAENbHBIX
3JIEMEHTOB TaM MOTYT BBICTYyNaTh, HalpUMEp, cYeTa KOHKPETHBIX KIMEHTOB OaHKa — MHCTEpa
JlxoHcana, muctepa Xapuca, — (akThl OOpaIlleHUs Pa3IMYHBIX KIHNEHTOB B OaHK u T.1. B
KadyecTBe mnpenMeTHoi obmactu UML-MonmenupoBaHusi MOKeT BbIcTymate u camo [10 —
HaIpuMmep, pu PEMHXKUHUPHUHTE.

2. Mopeas (model) — 370 s3bIK onMcaHus npeaAMeTHON obnactu. Hanpumep, aiist c4eTos
Muctepa Xapuca u Muctepa /[>koHcoHa U 1p. BBeieHO NoHATHE CUeT ¢ onpeeIeHHbIM HabopoM
atpubyToB. Lenbio cozmanuss UML-moneneit siBnsieTcst co3gaHue KiIacCH(PUKAIMOHHON CXEeMbl
00BEKTOB NMPEAMETHONW 00JIaCTH, MO3BOJISIIOIIEH UX YNOPSIOYUTh U ONMKMCATh B €IUHOOOpPa3HOM
ctune. [lockonmbky MOXKHO COCTaBUTh OECKOHEYHOE MHOXKECTBO pa3HBIX KiacCU(pUKaUn
(Momenel) OmHOM M TOM >K€ MPEAMETHOM 00JacTH, MPU MOJACITUPOBAHUU HEOOXOIAUMO
OTIpeIeNUTh, KaK yKa3bIBanock npu uzydenuu SADT, nenb u Touky o030pa.

3. Meramoaenb (meta-model) — 3T0 sI3bIK TIOCTpOCHUST Mojeiield. CTpeMIIeHne co37aTh
€UHBIN S3bIK BMECTO PA3IMYHBIX MOJEJIBbHBIX TEXHUK KaK pa3 W npuseso K coznanuro UML.
[Ipu 3TOM €ro aBTOpHI NOJUEPKUBAIIU, UTO CTAHAAPTU3YETCS, B IEPBYIO OYEPEb, UMEHHO SI3bIK —
CIoCcOoObl €ro MPUMEHEHHUS CHIBHO 3aBUCSAT OT Pa3lUYHBIX HWHIUBUAYaJIbHBIX OCOOEHHOCTEH
KOHKPETHBIX TIPOEKTOB, TPEAMETHBIX 00JacTed, JIMYHBIX MPUCTPACTHH pa3pabOTUMKOB W
AQHAJIUTUKOB U T.J.

4. Meta-meramoeab (meta-metamodel) — 310 sA3bIK ommcaHus meramojaenu. Jleno B
ToM, 4To gaxe B pamkax UML cymiecTByrOT pa3idyHble BHJIbI JUAarpaMMm, TO €CTh OH
HEOJHOPOJIEH. [Ipn coznmanmn UML, oObenuHssi pas3Hble TUIBI JuarpamM, I[PHUILIOCH
UCIIONB30BaTh CTAHJAPTHBIN MOAXOA K UX OMHCAHHIO — ()parMEHT €ro caMoro (TouHee, MOJAEIb
kJj1accoB). Takum cnocoOOM MOYXKHO OMMCATh U APYTHE S3bIKU BU3YaJIbHOI'O MOJIEIHPOBAHUS.

B naHHOM ciydae 4eTbIpeX ypOBHEH IOCTAaTOYHO, IOCKOJIBKY MeTa-meramonens UML
okaspiBaeTcst (parmeHroMm camoro UML: MOAMHOXXECTBOM JUarpaMM KJIacCoB, KOTOPOE



cragmaptu3upoBano OMG kak 5361k orucanus Mmetamogeneir — MOF (Meta Object Facility). C
€ro MomolInplo omnuceiBaroTcss Takue cranaaptsl OMG kak Common Warehouse Metamodel
(CWM), CORBA Component Model (CCM) u np.

Opnnako, MOF sBnsercs pparmentoM UML ckopee ne-daxro, uem ne-tope. Hecmorpst Ha
¢aktuyecku mnonHoe BinoxkeHne B UML, MOF umeer coOcTBeHHOE omMcaHue M OOJbIIOE
KOJINYECTBO KOCMETUYECKUX OTIMYUIN OT MocienHero. Takoe MoiI0kKeHNe CI0XKHUIOCh B CBSI3H C
teM, uto MOF 6b11 crannaptusupoBad OMG panbiue, uem UML.
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