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CaHkT-lNeTepbyprckni rocyaapCTBEHHbINA MOJINTEXHNYECKNA YHUBEPCUTET

B cratbe onucsiBaeTCs MoAxoa K NPoeKTUpoOBaHUIO vi peanndaimm Habopa KOMIOHEeHTOB, KOTOPbLIE B COBOKYI-
HOCTW COCTaBASIOT MHCTRYMEHTaIbHOe CPpedCcTBO, OCHOBaHHoe Ha sa3bike UML v nogaepxuvBarouiee sce gassl

npouecca pa3paboTkl MPUTOXEHNIA.

An approach to designing and implementing a set of components that form an instrumental tool, based on
UML and supporting all phases of application development, is described in the article.

BBenenue

B nHactosiniee BpeMs 3(h(heKTUBHOCTL 1 PEe3yJIbTa-
THBHOCTB IIPOIIecca pa3padoTKU IpOrpaMMHOTO obec-
TTeYeHU B [1EJI0M OCTABJISsIeT »KesaTh ayuinero. Hecmor-
P Ha 3aMeTHBIE YCIIeXU TeXHOTOTHH IIPOrpaMMIPOBa-
HUS, OCTAeTCs BeCbMa 3HAUUTEJbHOHN J0JIA IIPOEKTOB
10 pa3paboTKe IPorpaMMHOTO0 00ecIiedeHU s, KOTOPbhIe
HeJIB3s CUMTATD BIOJIHE yenelrHbIMU. Hapsany ¢ adhgek-
THBIMY JOCTUKEHUSIMHU UMEIOTCA ¥ CPABHUTEILHO MHO-
TOYMCJIEHHBIE JocagHbIe Heyrauu (0630p COBpeMEeHHOIro
COCTOSIHUA CM., Hampumep, B pabote [1]). K coxxaue-
HUIO, 10 CUX TIOP CAUIIKOM YacTO IPUXOAUTCS ejIaTh
BBIBOJI, YTO IIPOTPAMMIPOBAHME — 3TO PUCKOBAHHBIN
O0m3Hec, IPOrpaMMbl HeHAIEXKHBI, a IPOrPaMMUCTHI He-
VIIPaBJIAEMBI.

HanpHeHRInii Iporpecc B 006/1aCTH COBEPILEHCTBO-
BaHUS IIpollecca pa3paboTKM 3aBUCUT OT MHOYKECTBa
(aKTOPOB, TAKUX KAK COBEPIICHCTBOBAHME amllapar-
HOY 0as3bl KOMITBIOTEPOB, BHeIDEHHE COBPEMEHHBIX
GopM opraHmMsaluy KOJAJIEKTHBHOTO TPyIa paspabor-
YHUKOB, paspaboTKa W UCII0Jb30BaHNe HOBBIX HH(MOP-
MAaITMOHHBIX TEXHOJOTHUH U T. 1.

MHorue nmoararor, 1 aBTOP PasiesisaeT 3TO MHeHUe,
YTO ONHUM M3 KJIIOUEBbIX (PAKTOPOB ABJIAETCS COBEP-
IIIEHCTBOBAHWE METOAOB 1 MHCTPYMEHTOB BU3YaJILHOTO
MOJEJHPOBAHHUS, a TaK Ke (B [IePCIIeKTUBE) KOHCTPYH-
POBaHUA 3aKOHUEHHBIX NPWIoXKeHnd. OyKumaeTcs, YTo
A3BIKY BU3YAJIbHOI'O MOAEINPOBAHUS JOJMKHBI CTATh
TaKoU »ke abcTpakmuen HaJ A3bIKaMU [TPOTPAMMIPO-
BaHWA, KAKOU A3BIKU IPOTPAMMUPOBAHUSA ABJIAIOTCA
HAJ anmnapaTHo# miaaTgopMmoii. UMeHHO aTa uaes 0o-
JIOXKEeHa B OCHOBY MHUIIMATUBLI, HasBaHHoil MDA
(Model Driven Architecture) —apxurexkTypa, yrpasJs-
eMas Mmofienibio [ 2]. PaspaboTKy Ha OCHOBe Moze el 6y-

JleM Ha3bIBaTh MOIeJIbHO-OPUEHTHPOBAHHONI pa3pabor-
KOU.

Haubosnee MEHOroo6eMIaOIIUMHY B 3TOH 00J1aCTH 34
mocJIeJHME TOAbI IIPeACTaBIAIOTCA MTOABJICHNE U pac-
IpocTpaHeHYe YHU(DHUIIMPOBAHHOTO AI3bIKa MOJETIUPO-
pauua UML[3]. Pazymeercsa, UML — aTo uctopuuecku
[IaJIeKO He IIepBasd IIOIILITKA BBECTH B IIPOrpaMMUpPOBa-
HUe YyepTeXKHU, IIOHATHbIe BceM. BBeeHue e B mosce-
MECTHYIO IIPAKTUKY IIPOrpaMMUPOBAHNA depTexkell (KaK
OIpeeIoNIuX JOKYMEHTOB, & He IPOCTO UJLIIOCTPa-
1Mt ) — IPU3HAK TOTO, YTO IIPOrpaMMHUPOBaHMe JeCTBU-
TEJILHO SIBJISIeTCSA UHIKEeHEePHOI 00/1aCThIO eATEeIbHOC-
Ti. [ToKa 2Ke, IT0 MHEHUIO aBTOPAa, TEPMUH « MHIKEHep-
IIPOTPAMMMCT » SABJISETCA CKopee 01ariM IToXKeIaHIeM,
HeXXeJI KOHCTaTalluel KBaau(puKaIum.

Jracrarhbsa He ABJIdAeTcs anosorueit UML. Ouesup-
Hasd IMeperpy»KeHHOCTD A3bIKa, PhIXJIOe OIINCaHNIe U TY-
MaHHas ceMaHTHKa 6pocatoTes B ri1a3a. Ho Herbast ot-
puIaTh ToT (paxt, uro B UML B yHU(PUITMPOBAHHOM BUE
YIaJI0Ch aKKYMY. INPOBATh MHOYKECTBO Pa3HO00Opa3HbIX
ILIOLOTBOPHBIX HIeH, a COOOIIeCTBO HOCHUTeIeH A3bIKa
[ABHO IIePEPOCIO KPUTHIYECKYIO OTMETKY U3BECTHOCTH.
UML siB1seTCSA IPU3HAHHBIM JTUIEPOM B 00CY K IaeMOH
006/IaCTH M OCTAHEeTCA TAKOBBIM B 0003pHIMOM Oy YIIIEeM.
Cemantukan Hortanus UML cuuraroresa 3gech faHHOC-
ThI0, N3BECTHON YMTATETIO, 1 He 06cy K garorest. Hac nH-
Tepecyer, IPEK e BCero, BOIIPOC O TOM, UTO 1 KAK HY K-
HO cIe/1aTh, YTOOBI IOTeHIHa/IbHbIe JocTOMHCTBa UML
JTaJIU OLIIYTHUMbIe IPaKTUYeCKue pe3yabraTsl. Hanbo-
Jiee BayKHOM ABJIAETCS MHCTPYMEHTAIbHAS IIOJIePIKKa
UML — 4T06bI ¢ mob30% ipuMeHsaTs UML asist BU3Y-
aJbHOTO KOHCTPYMPOBAHUS, HY>KHO UMETH aIeKBATHbIE
HHCTPpYMEHTAJbHbIe CPeACTBA, MOAAep KuBaOIIe
UML. BHaacrosanree BpeMsa UHCTPYMeHTAIbHAS [TIOIAeP-
»xka UML He BIIOIHe yIoBIeTBOPUTEIbHA. Ha peIHKe
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MPUCYTCTBYET MHOKECTBO WHCTPYMEHTOB, 1 BCE BpeMsI
[IOABJIAIOTCS HOBBIE, HO ITPH 60JIee MPUCTAIBHOM pac-
CMOTPEHHNH OKa3bIBAETCA, UTO HAM IIPeJIaTal0T elle
ogao CASE cpencTBO TPAAUIIMOHHON apXUTEKTYPHI,
MO/ Ie PrKUBAOLIIEE e11le ONHY HeyHoOHYI0 HoTauio. [To
MHEHWIO aBTOPAa, BOIIPOC 0 pasyMHOoU noanepsxke UML
He TaK IIPOCT ¥ TpedyerT uccaeroBanus. VIMeHHO u3-3a
IIOXOHU MHCTPYyMeHTaIbHOM monaepxku UML ncnoss-
3yeTCsi B OCHOBHOM JIJIsI PUCOBAHUSI (He00A3aTeILHEIX!)
Iuarpamu, u e 6oJiee Toro. TOJIBKO ITPY HAJIMTINH aTeK-
BATHOUM MHCTPYMEHTAIBbHOH IOAAEePYKKH MOYKHO OyIeT
HaJeAThCA Ha PACIIPOCTPAHEHYE MOJEIbHO-OPEHTHPO-
BaAHHOTO IIpoIecca pa3spaboTKU U TOJTyIeHUe BBITOJT, KO-
TOpBIe 0OeIIaeT aTa uaes.

ITennio qanHOM PabOTHI ABJISAETCA MCCIETOBaHUE
BOITPOCA 0 IPUHIINIINAIBHON PeaIu3yeMOCT! U Heol-
XOIMMBIX CBOMCTBAX UHCTPYMEHTAJIbHBIX CPEACTB, IO
JEPKUBAIOIINX MOJAEIbLHO-IIEHTPUPOBAHHYIO Pa3padboT-
Ky IpuIokennii Ha ocaoe UML.

BusyaasHoe MojesIMpoBaHHe
M KOHCTPYUPOBAaHUE NMPUIIOKEHUHA

TIpesx e Bcero, oxapaxTeprayem 06J1acTh IPUMEHN-
MOCTH JaJbHeHIINX mocTpoeHuii. Maoroobpasue pas-
JIMYHBIX TUMIOB IPUJIOKEHUN He0003PUMO, U HEIb3A
06bATh HeOOBbATHOE. [IpeMeTHAas1 061aCTh, XapaKTep
WCIIONIb30BAHUS, JKU3HEHHBIN I[IUKJ IIPUIOXKEHUI U
Ipyrue paxTopbl OKA3LIBAXOT 3BHAYUTENILHOE BIUSHIE
Ha Xapakrep nporiecca pazpadborku. UML — yruguuyu-
POBAHHBLI A3BIK MOJETNPOBAHUA, HO OTHIOAL HE YHU-
BepCAJbLHBIN 1 He € IUHBIA. Y TBeP»aTh, uro UML aB-
JISIeTCS ITaHalleeil OT BCeX JeTCKUX 60Ie3Hel IporpaM-
MWPOBAHUA, ObLIO ObI ABHBIM ITPEYBEJIUUCHUEM — «Ce-
pebpsiHoit myu HeT» [4].

s onpenenenusi 06J1aCTH TPUMEHUMOCTY HY K HO
BeISIBUTH BIussame UML Ha niponecc paspaborku. Cy-
TITeCTBYET MHOYKECTBO B3TJISAOB HA ITPoIecc paspabor-
KU — pasdHoobpasue [oAX0I0B 1 MOJeIel YKasbIBAeT Ha
TO, YTO MHXKeHepUs nmporpamMmmupoBanus (software
engineering) sABiasgeTcA WHXXEHEPHON TUCIIUIIIUHOMN
TOJILKO IO Ha3BAHWIO, a HA TIPAKTHUKE UCIIOJb3YIOTCA
B OCHOBHOM CyO'B@KTUBHBIE TPEAIIOUTEH U U SMIUPH-
YecKue Ipasuiia. OTo 00CTOSTEIbCTRO II03BOJISAET HAM
HUCIIOIB30BATH 3I€Ch A5 (POPMYTIUPOBKY TE3VICA O BJINA-
auu UML ¢Bo# B3TUIA1 HA TEX HOJIOTHIO IIPOrPAMMIPOBA-
HUS, OTYCKas UIA KPAaTKOCTH AeTAIbHEIEC 000CHOBAHUA.

Bcee nmporieccrl, cBsa3aHubIe ¢ pa3paboTKOI, MOYKHO
pasmesiuTh HA TPU TPYIIIbI:

1) nporecckl Ha YpOBHE OPTaHU3AINH, T. €. [IOPSA-
IO IIPOBEIEHU S TUTIOBOT'O TPOEKTa (OTYETHOCTL, 6O/ -
JKeT U T. 1.);

2) mporiecchl Ha YPOBHE IIPOEKTA, T. €. OTHOIIIEHUS
MeX Iy JIOALMU B ITpoliecce paspaborku (pacipegene-
HUe poJeil, ollepaTUBHOE IIJIAaHUPOBAHME U T. 1. );

3) Ipolteccs HA YPOBHE PpabOTHUKA, T. €. TeXHOJIO-
TUA IPOTPAMMUPOBAHUSA B COOCTBEHHOM CMBICJIE JAH-
HOTO TEPMUHA.

OrieHUBATDH KAYECTRO IIPOILECCOB MOXCHO C IIOMOIIIBIO
PasIMYHBIX TOKa3aTeJel: HAIeXXHOCTH paspadaThiBa-

€MOTO IIPOTPaMMHOr0 oGecIieyeHus1, 3aTpaT Ha paspa-
00TKY, YIIpaBasieMOCTH IIporecca u T. 4. JJis pasimy-
HBIX TUIIOB IPUJIOYKEHUH IPIMEHAIOTCA PAa3HbIe CUCTe-
MBI IIOKa3aTesied. 3Lech Mbl PACCMATPHBAEM 3aKA3HYIO
PaspaboTKy OTYYIKIAEMBIX IPOrPAMMHbBIX TPOAYKTOB,
T. €. IPEAIIoIaraeTcs, 4To B IIpoIecce paspaboTKU B3a-
WMOJIEHCTBYIOT, I10 MEHBIIIEIl Mepe, IBe CTOPOHBI, KO-
TOPbIE MBI 0003HAYNM YCTAPEBIIMMUY, HO IIPUBLIYHBIMI
TEPMUHAMHU «3aKa3YNKU» U «Pas3paboTunku» . Kpome
TOTO, OTPAHUYUMCA PACCMOTPEHIEM TAKHX IPOEKTOB,
B KOTOPBIX BEPIIINHBI «TPEYroJIbHUKA KadecTBa» (pe-
CypChI, KAUeCTBO, QYHKITMOHAJIbHOCTD) He ABJIAIOTCS
JKECTKO (pMKCUPOBaHHBIMU. J[DYTHIMU CIOBAMM, MbI Pac-
CMATPHUBAEM «TUINUYHbIE» ITPHJIOKEHNUS, B KOTOPBIX
TpeOOBAHUSA ABJISIOTCS JOCTATOUHO THOKHMMU B OIIpe-
JeJIeHHBIX Ipefeliax: HalIpumep, JOIIYCTHMO II0XKepT-
BOBAThL HEKOTOPBLIMU HE TIPUOPUTETHLIMU QPYHKIUAMUA,
9TOOBI YJIOKUTHCSA B 3aJaHHbBIE PECYPCHI 10 BDEMEHH,
VIV 100aBUTH TPYIOBBIE PECYDPChI, YTOOBI 00ECIIEUNTD
IpUeMJIeMBI IS 3aKasunKa YPOBeHb KauecTBa. s
TAKMUX IIPOEKTOB HAC UHTEPECYeT OAVH NHTErPATbHBIN
[IOKAa3aTeNIb — IPOLYKTUBHOCTL, KOTOPYIO 3€Ch MBI
VIIPOIIEHHO OIpeNe M KAaK OTHOIIeHUe IPHOBIIN K
TpyAosaTpaTtaM. B 3THX yCI0BUAX, 10 CYO'BEKTUBHBIM
Ha0JIONEeHUSM aBTOPa, COOTHOIIEHNE TPOJYKTHBHOC-
TH OT BJIOYKEHUH B YJIYYIIIEHIE IIPOIIECCOB TPEX BhIJE-
JIEHHBIX BBIIIE I'PYIII ONpeAeseTcsa IPUMEepPHO KakK
1:3:10. dpyrumu ciaoBamu, py6Jrb BJIOXKEHNH B TE€X-
HOJIOTHIO IIPOTPAaMMUPOBAHUA HA YPOBHE PabOTHUKA
Iaer B JeCATh pas 60JIbIIHUH IPUPOCT IPOAYKTUBHOCTH
TI0 CPABHEHHIO C BJIOYKEHUEM B « CTAHJAPTHBIM IIPOIECC» .
Eine pas oroBopuMcs, 4To BCe 9TH YTBEDPIKICHUSA He
VMeIOT YHUBEPCATIBLHOTO XapaKTepa 1 He SABJIAIOTCA 3a-
KOHAaMU IIPHUPOLI — 9TO He 0oJiee UeM dSMIUPUUECKOe
00001TIeHIe HAbJTIOIe Ut aBTOPa, 1 OHU BPSIJ I MOT'YT
OBITH PACIPOCTPAHEHBI 32 ITPee/Ibl OTOBOPEHHBIX Or'pa-
HUYEeHUH.

Yo 2ke BAUAET HA IPOAYKTUBHOCTD IIPOrPaMMUPO-

- BaHWA Ha ypoBHe paborHUKa? [1o yOerxaeHmno aBTOPA,

TaKnX GaxkTopoB ABa: 1) COKpalleHre KOJINYeCTBA BHE-
TIJIAHOBBIX U3MeHEHUI apTedaKTOB; 2) yBeJIUUeHUE
00'beMa IMOBTOPHO HUCIIOJIb30BAHHBIX apTe(haKTOB.

IIepBrIii (haKTOP O3HAUAET YMEHBITIEHIE KOJTITIECTBA
rpyObIX OIIMOOK, ZOIYCKAaeMbIX Ha (pasax aHAIN3a U
TIPOEKTUPOBAHUA (TPOUNMU OITHOKaMU MOYKHO IIpeHed-
peub — CTOUMOCTD UX YCTPAHEHUS IIPU UCIIOIb30BAHNY
COBPEMEHHBIX TeXHOJIOIMI He3HaUnTebHa). BTropoi
(haKTOp O3HAUAET YBeINUYeHre 00'beMa IIOBTOPHOTO HC-
IIOJIb30BAHUSA CEJIAHHOTO paHee. Peub uaer o MOBTOP-
HOM KCIIOJIb30BAHUN BCeX BUIOB apTe)aKTOB: 3aKOH-
YeHHBIX KOMIIOHEHTOB, GPPArMeHTOR KOJA, APXUTEKTYP-
HBIX pelresnii u . 1. BuactHocTH, IpuMeHeHne 00pas-
OB IIPOEKTUPOBAHUA MBI OTHOCHM K IIOBTOPHOMY HC-
HOJIb30BAHUIO.

PacemoTpum yrIporeHHYIO (HO He IIPOTUBOPEYAIITYIO
HanboJIee PACIIPOCTPAHEHHBIM MOEJAAM, HaIPUMeD,
[5]) cxemy nporiecca paspaborku (puc. 1).

O6cyxaeHne IMocaIe 0BATeILHOCT M Ha3BAHUH OC-
HOBHBIX (a3 mpoliecca, a TakyKe CBA3U MeXX Y (pazamMu
IO JAHHBIM B IIPOTECCE U YCJIOBUS IIEPEXOL0B MEXKIY
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Apredakt

[[Tepenannblii]

Hzsneuenue

Apredakr

. Peanuszauus
[PaspaboTanHblii]

Paspabotunkn

Mepexon

INpoexTupoBanne

| Tpe6osannit

3aKa3zyruKu

AptedakT

[3aka3anHblii]

IToBTOpHOE

HCNONBb30BAHHE

Aptedakr

[CneunduunpoBaHHbiii]

B Puc. 1. Juxnvt nogviwenus npodyxmusrnocmu

(hazamMu MBI OCTaBJISIEM B CTOPOHE, IIOCKOJIBKY JIJIS Ha-
HUTWX IeJiell 3TO HeCYITeCTBEHHO (B 9TOH CTaThe MBI He
HaMepeHbI IpeiaraTh BHUMAHNIO YUTATE el HOBBIX
«CTaHJAPTHBIN» IIPOILECE).

Brrgenum gBa «00KOBBIX » ITUKJIA IBUIKEHUA apTe-
(axTOoB B IIpoIIiecce, KOTOPbIE MBI HA3BIBAEM ITUKJIaMIT
TIOBBIIIEHNSA IPOJYKTUBHOCTH.

1. Ha cTopoHe 3aKa3uMKa IPOUCXOMUT aHAIN3 U
u3BJeveHye TpeboBanmii. B HopMaibHOM cuTyarmu Tpe-
0OBaHUA BOSHUKAIOT He «I13 I'OJIOBBI» 3aKa34YWKa, a B
pe3yJIbTaTe aHAJIN3a ITPeAMeTHON 00JIaCTH 1, B UaCTHO-
CTH, aHAJMW3a UCIOJH30BAHUA CYIIECTBYIOIIET0 IPOo-
rpaMMHOTO obecneuenus. [IBuikerne apredaKkToB B
3TOM IIKJIE OTIpeesIsieT BeJIUYNHY IIePBOro harkropa
TIOBBLINTEHUS IPOAYKTUBHOCTH : HealeKBaTHbIe Tpebo-
BaHUSA MOPOXKAAIOT OUTHOKY TPOEKTUPOBAHUSA, aJleK-
BaTHbIE TPe6OBAHUS [TO3BOJISIOT UX U30EKATh.

2. Hacropone pa3paboTuynKa BHOBb CO3MAHHBIE (VI
MozubUIPOBAHHLIE) apTedaKThHI IIOATOTABINBAIOTCH
JLJISI HOBTOPHOI'O UCIIOJIB30BAHMIA: NOKYMEHTUPYIOTCH,
0600111a10TCA, IOMEIAIOTCA B PEIO3UTOPpUR u T. 1. [BU-
JKeHUe apTeaKTOB B 9TOM LITKJIE OTIpeIe/IsieT BeJIMYH-
HY BTOpPOTo (haKTOopa MOBLIIIEHUS] TPOAYKTUBHOCTH:
IPaKTHKAa II0Ka3bIBAET, UTO 3(h(heKTUBHO IIOBTOPHO HC-
II0JIL30BATD YJIA€TCSA TOJBKO T€ PEIleHUsa, KOTOPhIe
OBLIM 17151 9TOTO CIIEIMATIBHO IIOJTOTOBJIEHBI.

Tperuii (He yKa3aHHBIN HA prC. 1) [UKJI IBUYKEHUA
apTedaKTOB — 5TO CTAHAPTHBIM ITUKJI B IIPOILECCE Pa3-
paboTku: TPeGOBAHUS — IPOEKT — PEATU3ANUI — II0-
CTaBJIAEMbIN TPONYKT.

Harm ocroBHOI Teduc o Bausuauu UML Ha mporece
paspaboTKH coCTOUT B TOM, uro UML mossosser yHu-
¢unupoBaTh IpeacTaBIeHNE Beex apTed)aKTOR BO BCeX
LIUKJIAX, ¥ IPEeX/Jie BCero B MUKJIAX IIOBBINIEHUS IIPO-
AYKTUBHOCTH. (3aMeTHM, UTO YHUDI KA ITPEICTaB-

JieHUs apTe(PaKTOB B OCHOBHOM ILMKJIE — 3TO, II0 HaIlle-
My MHEHUIO, IIeHTpaJIbHasA ues MOIeJIbHO-OPUEHTH -
poBaHHOU paspaborku.) Ecau yuacTHIKaM IIporecca
pPaspaboTKXU NPUXOANTCA 3HATh ¥ IPUMEHATH JeCH-
TOK (a'TO ¥ IBA) PA3JIMYHBIX CIIOCOOOB OIIMCAHUA apTe-
(GaKTOB U TEXHOJIOTHH UX CO3LAHUA, TO TPYLHO OXKH-
[aTh BLICOKOUM TPOAYKTUBHOCTH. [leICTBUTEIBHO, IIpe-
0bpaszoBaHUA POPMATOB, U3YUEHUE CIIeIIAILHbBIX IIPH-
€MOB, «py4YHasi 3aTOYKa» HHCTPYMEHTOB B KAk 0M ITPO-
eKTe TPYIOEMKU, 3aMeIJIAIOT CKOPOCTh ABMXKEHUA ap-
TehaKTOB U UpeBaThl omnbKamu. Ecyivoke B pykax y4a-
CTHUKOB IIPOIECCA eCTh YHUBEPCAIBLHBIA WHCTPYMEHT,
3HAKOMBIN BCEM YUYACTHIKAM ¥ aIeKBATHBIH LIS BCEX
¢as pouecca, TO UHIUBUAYAIbHAS TPOU3BOIUTEb-
HOCTH (M TPOAYKTUBHOCTG), OUE€BHUTHO, JOJYKHBI UMETh
TeHIEHIINIO K pOCTy. B cyInHOCTH, HAIIT TE3VC ABIAET-
ca napadpazoi I3BeCTHOI'O IOJIOYKEHUST «0 IOJIb3e Yep-
TeXKel» , KOTOpoe HaM IIPeiCTaBJIAeTCsI OECCIIOPHBIM.
Taxkum ob6paszom, UML oka3bIBaeT mOJOXKUTEIbHOE
BIUSIHYE HA TPOAYKTUBHOCTS IIpollecca pa3paboTky,
€CJIH OH JIEUCTBUTEILHO IIPUMEHSIETCSI, IPITIEM B COOT-
BETCTBUU CO CBOMM Ha3HAUYEHUEM: «JJIsI crielvprKarm,
JOKYMEHTHUDPOBAHNS, KOHCTPYUPOBAHUS 1 BU3YATH3a-~
IUU Bcex apTedaKkToOB B IIpoliecce paspaboTKU IPo-
rpaMMHOro obecneuenud» [5].

Paccemorpum, Kak COOTHOCHTCA CETONHATIHAS IPAK-
TuKa ucroibzoBanuss UML ¢ neKkiaprnpoBaHHBIM BBIIIIE
Ha3HAUYEHWEM SI3bIKA.

ITo MmHEHUIO aBTOPA, MOYKHO BBIJEIUTEH TDH OCHOB-
HbIX BapraHTa ncnonb3osannda UML[9], npencrasien-
HBIX Ha puc. 2.

BapuanT ucronpszoBanuns « Busyanuszanua gua-
rpaMm» mogpasymeBaet u3obparkenre suarpamm UML
C IeJIBIO O0/[YMBIBAHU S, 00MEHa HIeAMHU MEeXKAY JIIOAb-
MU, JOKYMEHTHPOBAHUSA U T, IT. SHAYUMBIM JJIsI IIOJIB30-
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—A

Busyanusauus
AHArpaMMm

-
«include»
1
[MTonb3oBaTens |
CocraBnenne -
— MOACnen «include»
:
ApXHTEKTOp :
OHCTpyHpOBaHHe
NpHNOKEHHH
Pa3spabotuuk Cpena

BbIMMOJIHEHH A

B Puc. 2. Bapuanmut ucnoavzoganus UML

B Jlocmouncmea u Hedocmamku 6U3YaibH0OzZ0
KOHCMPYUPOEAHUA NPUNONCEHUT

HocTonHcTBO Hegnoctarox
JuarpaMmbl JdrarpaMMbI He KOMIAKTHEI
HarjasagHbl

Bricoxuit ypoeens |ILoxo BeIpasuMbl HEKOTOPLIE
abcTpaknuu NPOCTHIE IIPOrPAMMUCTCKUE
KOHCTPYKILUH

Bricokuit ypoBens |CiioskHas AJist OCBOEHUS HOTAIIUSA
dopmaiuzanuu

BaTeJsA Pe3yJbTaTOM B 3TOM CJIydae SABJIAETCS CaMO
uszobparkenue guarpamMmm. BoobG1iie roBops, B 3TOM Ba-
PUAaHTe UCIIOJIb30BAHUSI A3bIKA IO AEPXKUBATOIIH MH-
CTPYMEHT He OUeHb HY)KeH. FlHorna prcoBaHue nua-
TpaMM OT PYKH (hJIOMaCTepPOM C IIOCIeAYIOMUM (hOTO-
rpadupoBaHreM UMPOBLIM alllIapaTOM MOXKET OKa-
3aThCs HPAKTHYIHEeE.

BapuauT ncnonbzosanus «CocraBieHue Moese»
OZpa3yMeBaeT CO3NaHVe U U3MeHeHIe MO CHCTe-
MBI B TEDMIHAX TE€X 3JIEMEHTOB MO/I€INPOBAHUSA, KOTO-
pble mpeaycMaTpuBatoTces meramozeabio UML[ 7). 3ua-
YMMBIM Pe3YJILTATOM B 9TOM CJIydae ABJIAETCS MaIlly-
HOYMTAEeMbIN apTedaKT ¢ OIvcaHreM Moenn. [ kpat-
KocTU O6yieM Ha3bIBaTh TAKOM apredakT IIPOCTO MoJie-
JIBIO, IE€SITEIHHOCTD 110 COCTABJIEHNIO MOJEIN — MOJe-
JINPOBAHMEM, a Cy0ObeKTa MOLeIUPOBAHNA ~ ADXUTEK-
TOPOM (IIOTOMY YTO COOTBETCTBYIOIIHE CYIIECTBUTEb-
HbIe — MOJENBIIINK, MOJEJbEP — B PYCCKOM A3BIKE yiKe
3aHATHI).

BapuanT ucnonb3opanus « KoHecTpyunpoBasme IIpu-
JIOXKEHU» II0pa3yMeBaeT AeTaIbHOe MOJeITpOBaHue,
TIIPOEKTUPOBAHYE, DEATTN3AIIAIO ¥ TECTUPOBAHUE IIPU-
Jno)keHusa B repmuHax UML. 3HaUUMBIM U1 TIOJIB30-
BaTeJIs Pe3yJIbTAaTOM B 3TOM CJIydae ABJIseTcsa padora-
IolIlee IIPMIIOYKEeHITe, KOTOPOE MOSKET ObITh, HAIIPUMED,
CKOMIIMJINPOBAHO BO BXOJIHOMU sI3LIK KOHKPETHOU CHC-
TeMO IPOrpaMMUPOBAHUS HJIV CPA3y HHTEPIIPETHPO-
BaHO CPeJOM BBITIOJIHEHU ST MHCTPYMEHTAa, DTOT Bapu-
aHT UCIIOJIb30BaHIA HaNbOJIee CI0XKEH B peain3au,
HO IMEHHO OH JIEXKUT B OCHOBE KOHIIEIIITNY MOJEJIHHO-
OpPEeHTHPOBAHHOH pa3dpaboTku. TepMUuH «KOHCTPYUPO-
BaHNe IPUJIOKEHUI » 03HAYAET IO CYIIECTBY TO »Ke ca-
MO€, YTO U «paspaboTKa IpuaoKeHui» . Mbl ©CTIOJIb-
3yeM 3TOT HOBBIU TEPMUH, YTOOBI OTIINYATH MOAEIBHO-
OPEHTHPOBAHHYIO pa3paboTKy OT TPAEUIIMOHHBIX TIOJT-
XO/I0B K paspaborke. Kpome Toro, TepMHH «KOHCTPYHU-
poBaHME [PUJIOMKEHHH» CO3BYUYEeH TePMHUHY
«construction», KOTOPHIN UCITOIB3YIOT B ITOM KOHTEK-
cre aBropsr UML.

OpHAKO COBpeMEHHbIE MHCTPYMEHTBI IO/ IePIKUBa-
IOT yKa3aHHbIe BADHAHTHI UCIIOJIb30BAHUSA TAJIEKO He
B PaBHOI cTeneH!. Bce MHCTPYMEHTHI yMeIoT (ILJI0X0
HJIA XOPOIII0) BU3YAJIU3UPOBATH BCE TUIIBL JUAIPAMM
UML, HeKOTODbIE HHCTPYMEHTHI IIO3BOJIAIOT HOCTPOUTD
MOZEJIb, JOITYCKAIONIIYIO JaIbHEeIIIee NCI0Ib30BAHUE,

HO TOJIBKO HEMHOTI'MIe MHCTPYMEHTHI MOTYT TeHEePHUPO-
BaTh MCHOJHUMBINA KOJ U OTHIOAL He AJs BCeX Auar-
pamMMm. IMeeTcss MHOYKECTBO IIPAKTHYECKHUX 1 OPTaHU-
3aIMOHHBIX IIPUINH, 10 KOTOPHIM YKa3aHHbIe BapUaH-
ThI UCIIOJIb30BAHU ST HEPABHOIIPABHLI ¥ B PA3HOI cTelle-
HU IO Jep>KaHbl BCOBPEMEHHBIX WHCTPYMEHTAaX.

IIpakTUUyecK e MPUMYMHLI 3aKJIIOYAIOTCA B TOM, UTO
BH3YaJIbHOE KOHCTPYUPOBAHUE HAPSIIY C OYE€BUTHBIMU
JOCTOMHCTBAMM HMeeT U CTOJIb YKe OUeBUIHbIe HeoCTAaT-
KW, Ha KOTOPHIe He CTOUT 3aKPhIBATh IJIa3a. B radiuie
yKasaubl HanboJiee CylIlecCTBEHHEbIE, II0 HAllleMy MHe-
HUIO, IPUIUHEI.

HocronncTBa UML He BO Becex cayuasx mpeobJa-
JAIOT HAJl er0 HeJOCTATKAMM, T03TOMY CYI[ECTBYIOT
(1, ckopee Bcero, 6yAyT CYIIECTBOBATDL) KATErOPUHU
TIOJIb30BaTe el A3bIKA, He 3aHTEPECOBAHHEIE B ITOJI-
JIep KKe BapuaHTa NCHOIb30BaHus « KOHCTpyHpoBaHue
IPIIIOXKEHUH » . TaKkue moIb30BaTE N He COTVIACHBI ILIA-
TUTD 38 HEHYYKHbIe UM (1 JOPOTOCTOSIIIYIE) BOZMOYKHO-
ctu. ITpon3BOANTEH HHCTPYMEHTOB He BIIpaBe UI'HO-
pupoBaTh moTpedbHOCTH phIHKA. (II0 CyOBEeKTUBHOMY
BIIEUATJIEHUIO aBTOPA, KOJHUUYECTBO II0JIb30BaTEeIEH,
YKUBHEHHO 3AaMHTEPECOBAHHBIX B TPEX NEPEUNCIEHHBIX
BBIIIIe BAPMAHTAaX UCIIOJIb30BAHNA, COOTHOCHUTCS IIPH-
mepHo Kak 10 : 3 : 1. Hanpumep, quarpaMMsbl B 3TOH
cTaThe IMOATOTOBJIEHE! ¢ moMolbio Microsoft Visio,
a9TOT HHCTPYMEHT U He ITpeTeHYyeT Ha BU3YaJIbHOe KOH-
CTPYMPOBaHIE IPHUJIOKEHUH. )

C 1pyroi CTOPOHBI, JOBOJBHO PACIIPOCTPAHEHHBIM
asasercda oTHomrenre K UML Kak K MogHOM rpadmrye-
CKOM HaICTPOMKe HaJf OOLIYHBIM I3LIKOM IPOrDaMMU-
POBaHUA «BBICOKOTO» YPOBHS (pPeyb UIET O TAaK Ha3bI-
BaeMbIX A3bIKaX TpeThero noxkoneHusa 3GL), Koropas
MMeeT YaCTHYHO rpadryecKuii, a He TOJIbKO TEKCTOBBIHN
cuHTakcuc. HecKoILKO yIIpoiias, MOKHO CKa3aTh, YTO
paspaboTKa CBOAUTCA K PUCOBAHIIO JarpaMMbI KJIac-
COB, TIOCJIE UET'0 TeJIa METOI0B BIIUCHIBAIOTCA BPYYHYIO.
IIpu Taxom ncronbzoBanmu UML (hakTIruecKy oKas3sI-
BAETCA CPEICTBOM ABTOMATHYECKOI'0 JOOABIEHNA Irpa-
(bIrdecKIX KOMMeHTapHeB K mporpamme. [lefcTBuTeb-
HO, CTPYKTYPa HacJaeq0BaHUA (151 HeOOIBIITNX ITPOEK-
TOB) HATJISITHO BUJIHA Ha JUarpamMMe KJaccoB, HO, 11O
60JILIIIOMY CUETY, STUM BH3YaJIbHOE MOJIeJINPOBaHYe 1
orpanuunBaercsa. Mbl He CKJIOHHBI CUNTATh TAaKYIO
IIPaKTUKY BU3YAJIbHBIM KOHCTPYUPOBAHNEM IIPHIIOYKE-
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HUH, BO BCAKOM CJIydae, PACCYUTHIBATH HA BHAUUTEIIb-
HOE IOBBIIIIeHYE TPOAYKTUBHOCTH TOUHO He ctonT. UML
MOXMCHO VICIIOJIb30BATh KaK eIlle OAVH TPAaJUIINOHHBIH
SA3BIK IPOTPAMMUPOBAHUS, HO, KAK Mbl PACCUNUTHIBAEM
[10KAa3aTh YUTATEJIO, AEJIATh 3TOTO He HYHCHO!

OpraHusanoHHbIE IPUYWHEI 3aKJII0YAIOTCS B TOM,
uTo npornecc crangaprusanuy UML HeonrpasaasHo 3a-
Tanyacd (Hanpumep, craggapt UML 2.0 mnaxonutess B
COCTOSTHIN «(hruHANM3AUN» YiKe 6osiee roga). [JlanHyio
CUTYaIIMIO HETPYAHO 00bsacHNUTb. UML 6b11 3aiyMas u
OIIpefiesIeH KaK A3bIK-000/I0UKa, YHUDUITUPYIOIHAM KaK
MOYKHO OOJIbIIIe M3BECTHBIX ¥ 3aPEKOMEHJOBABIITHX Ce0s
Ha IPaKTHKe IIPUEMOB BU3YAILHOT'O MOJEJINPOBAHUS U
KoHCcTpyupoBauus. Takol Hogxo/ ¢ HeOOX OJUMOCTHIO
BeJeT K CJIOYKHOCTH ¥ TPOMO3KOCTH I3BIKA ¥ €T0 OITH -
cauns. Hexoroprsle mosararor, uro « UML pyxHeT mmog
cobcrBeHHOM TsvKecThIo» [10]. MbI HajeeMcs TOKa3aTh
HIKE, UYTO XOTS PUCK TAKOTO I1€YaIbHOI0 UCXONA eit-
CTBUTEJHHO BeJIMK, OH PACIIPOCTPAHSIETCS B OCHOBHOM
Ha IPOU3BOAUTEJ e HHCTPYMEHTOB, HO He Ha TI0JIH30-
BaTeJIel SI3bIKA, 4 TOTOMY, TPUHUMAS IPeAYTIPeIATE h-
HbIE MepBI, eCTh HafleoK1a 130eskaThb X yIIero.

C103XHOCTH ¥ TPOMO3IKOCTD SI3BIKA IIPUBENIH K TOMY,
YTO OJABJIAIONTee OOJILITMHCTRO TOJIB30BATEIEN 3HA-
KOMUTCH C SI3BIKOM He TI0 OPUTHHAIBHBIM UCTOUHUKAM
W YTBEPIKASHHBIM CHEITN(PIKAIIUSAM CTAaHIapPTOB, KOTO-
DBI€ CJIVIITKOM CJIOYKHBI IJIA BOCIIPHAATHSA, & C [IOMOIIIHI0
MIOIIYJIIPN3aTOPOB M MHTEPIPETATOPOB, CPEIH KOTO-
PBIX, K COYKaJIEHNIO, HeMaJIO He0OPOCOBECTHBIX U He-
KOMIIeTeHTHBIX Jiofeli. HabuioneHus aBTopa IOKa3hI-
BAIOT, YTO MHOTHe nosk3oBaTean UML BianeioT s3u1-
KOM IIOBePXHOCTHO. B pe3yibTaTe mocTaBITUKY HHCT-
DPYMEHTOB TaK2Ke He YTPYXKIAI0T ce0s CIeJOBAaHUeM CTaH-
JapTy — HanpuMep, He IIPOBEPSIOT IIPABUJIA HEIIPOTH-
BOPEUMBOCTH, OIIpeie/ieHHbIe B craugapre [11], He mox-
JEePXKMBAIOT (MM, XYXKe TOTO, UCKaKaloT) CTAHAAPT-
Hble KOHCTPYKIINY 1 KAHOHWYEeCKHe JUarpaMMbI — Ia 1
3aYeM HaIIPATAThCS, eCIU IMEETCS B BUAY TOJIBKO DU-
COBaHIE Heo0s13aTeIbHBIX KAPTUHOK ?

Ecnu conoctaBUTh HBIHEITHNE MHCTPYMEHTHI, ITOA-
nepsxuBatoniue UML, ¢ TpagMIiMoOHHEBIME CACTEMAMU
OpOTPAaMMHPOBAHUA, TO BAPHAHT MCIOJbL30BAHUSA
«PucoBaHMe fmarpaMM» COOTBETCTBYET HAJIUUHUIO
IIPOCTOTO TEKCTOBOTO peJlaKkTopa, « MogernpoBaHue
CUCTEeM» — CHHTAKCHUYECKOMY aHaru3aTopy, « Koner-
PYUPOBaHUE IPHJIOYKEHNI » — TeHepallui Ko/1a 1 HaJI -
YHIO aAMHUHUCTPATUBHON CUCTEMBI BPEMEHU BBITIOJTHE-
HUA. SIBBIKY «IPOrPaAMMHPOBAHUS» , KOTOPBIE He O/~
pa3yMeBaloT BLITIOJIHEHNST, MHOTA UCIIOIb3YIOTCSA, Ha-
IpUMED, AJIA TybanKanuy airopuTMoBs. OMHAKO Yarie
IIPOM3BOIUTEJIU CUCTEM IPOTPAMMMUPOBAHUA, 3ASIBJIAS
0 IO JlePoKKe A3bIKA, IOAPa3yMeBaloT IIOJHYIO IO/ -
JePIKKY, BKJIIOYAsS TOUHOE COOTBETCTBHUE CTAHAADTAM K
MHOTI'0€ CBEPX TOTr'0, HaIIpHMeP HaIurie Pa3BUTHIX 6110-
JINOTEK TOTOBBIX K MCIIOJb30BAHUIO KOMIIOHEHTOB.
B caygae c UML curyanus npsiMo IPOTHBOIOJIOXKHAS
3aaBias onoxpepxkke UML, HekoTOpBIE IPOM3BOAUTE-
JIX HCTPYMEHTOB HE CUUTAIOT C€05 CBA3aHHBIMU CEPb-
e3HbIMU 0bsi3aTenbcTBaMu. [[eCTBUTENBHO, IPABO-
MEPHO JIM YTBEPXKIATh, UTO MHCTPYMEHT NOJJEePIKBAa -

eT oImucaHue moBeaeHus ¢ nomolnsio UML, ecioiu oH 110-
3BOJIAET HAPUCOBAMb TUATPAMMY COCTOSHUH U He 60-
JeeToro? Mex Iy TeM gaXke N3BECTHEMUIIINE HHCTPYMEH-
el (Hanpumep, Rational Rose u Together Control
Center), neknapupys nognepexkky UML passimaHbIX Bep-
CHH, HUYez0 He YMEIOT JIeJIATh C YIOMSHYTHIM 0a30BEIM
cpencrsoM onucauus mosegeHusa B UML(T. e. ¢c KoHeU-
HBIMY ABTOMATaAMMU).

Taxum 06pasoM, CpaBHEHNE HHCTPYMEHTOB I10 KPH-
TEPUIO CTENEeHU MOMMEPIKKHU A3bIKa PACILILIBYATO U
cyobeKTHBHO. [Ipenraraem cienyrome 00beKTUBHbIE
KPUTEPUU TOI'0, MOYKHO JIX CYUTATH MHCTPYMEHT IT0JI-
HOCTBIO IIOJIIEP K UBAIOIIIM KaKOH-1100 BApUAHT KC-
nouas3oBanus UML.

1. UHCTPYMEHT IIOJIHOCTIO IOIEPIKNBAET BAPUAHT
HCIIOJIb30BaHUA « Busyasmsanus [uarpaMm » , eCJIN OH
[I03BOJIAET OTOOPA3UTH BCe rpadmuecKie KOHCTPYKIINH,
IPeNyCMOTPEHHBIE OIIMCaHNeM HOTAIIVH B CTAHJapTe,

2. THCTPpYMEHT IIOJTHOCTHIO IOJIEPoK MBAET BAPHUAHT
ncnob3opanusa « Cocrapienne Mozeseil» , €CjIv OH I10-
3BOJISIET IIOCTPOUTH OOBEKTHI U UX KOMOMHAIINN AJIS
BCEX KJIACCOB METAMOJEJI!, IPeAYyCMOTPEHHBIX OIIIICA-
HIEeM CEMaHTHUKU B CTAHapTe.

3. UHCTPYMEHT ITOJIHOCTBIO IO PXKUBAET BADUAHT
HUCIIOJIb30BaHUS « KOHCTPYUPOBaHIE IPUIIOXKEHUH »,
€CJTY OH IT03BOJISIeT IPeo0Pas3oBaTh MOJEJIH IIPHIOYKE-
HUs B paboTaroniee IpUIOXKeHNeE,

3ameTruM, YTO BapUAHTHI UCIOJb30BAHUS OUEBH/L-
HBIM 00pa30M BKJIIOUAIOT APYT APYra, ¥ eCIU UHCTPY-
MEHT IIOJIHOCTLIO IO epIKUBaeT padpaboTKy, TO OH,
CKOpee BCero, NoAAep>KIBaeT TaKiKe MOIeIPOBaHe U
pucoBanue. [TocTaBrm BOITPOC: KAK MOYKHO OIPEAEIUTD,
YTO IIpeIIoKeHHbIe KPUTEPUH BLITIOJTHEHBI U MHCTPY-
MEHT JeMCTBUTEJIHHO MOAePIKUBAET TOT MJIN MHOM Ba-
pHaHT ucoab30BaHMA ? HeTpyIHO IPOBEPUTH, UTO UH-
CTPYMEHT YMeeT PHCOBAThH BCE, UTO HY KHO, — IJIA 3TOTO
XBaTHUT IToJIydaca IIpH YCJIOBUY 3HAHUS A3bIKA. MoXK-
HO IIPOBEPUTH, UTO MHCTPYMEHT CO3aeT BCE BJIEMEHThI
MOJienu, IPeLyCMOTPEHHLIE CTaHIAPTOM, XOTS 9TO 1
XJIOTIOTHO — CYET TECTOBBIX CIIEHAPHEB IO IeT HA COT-
HU, TaK KaK B I3bIKE MHOTI'O OTJ€JIbHBIX KOHCTPYKITWI,
Ho ¢ mipoBepKo# TpeThero BapmuaHTa NCHOIL30BAHNA
Iena obcrosaT ciosxHee. OnmepalnoHHAS CEeMaHTHUKA
UML TyManHa, ec/ivt He CKa3aTh XyiKe (3a 4To Hexobpo-
JKeJIaTe N IOABEPTalOT A3bIK IIOCTOSHHOM U CIIpaBe/-
JIMBOH KpUTHKeE). B TO ’Ke BpeMs, IO HAIIIEeMY MHEHUIO,
ILJIOX0€ OIpelesIeHIe WY aXKe OTCYTCTBYE OIlepaliil-
OHHOII ceManTHKU B craggapre UML ele He siBJIsieTCA
HEeMIPeo 0JIMMbIM IIPEIIATCTBUEM IJIS peaJu3alliy Ba-
praHTa UCIOJIb30BaHUA « KOHCTpyHpoBaHUe IPHIIOIKe-
HUi» . F3bIK yCTPOEH TAKUM 00pa3oM, UTO CEMAHTUKY
MOXKHO doonpedenumb npsiMo B nHcTpyMmeHTe. CTaH-
JapTHbIe MeXaHU3Mbl PACIIXDEeHUSA ¥ TOUKY BapHUATIIHT
CeMaHTHKHU OCTABJIAIOT JOCTATOUHBIH pocTop. IToxo-
skas mpobiiema (HO MeHee OCTPO) CTOUT U Iepes paspa-
0OTUYMKAMY TPAOUIIMOHHBIX CUCTEM IIPOTPaMMUPOBa-
HusA. OOBIYHO ee PeLIaiOT YUCTO IIPAKTHUECKU: JOr0OBa-
PHBAIOTCA O NPEACTABUTEILHOM HabOpe IPUMEPOB, U
€CJIU ITPOT'OH IIPUMEPOB IaeT 00K UTAaeMbIe DE3yJIbTATHI,
TO CUCTEMA IIPOrPAaMMUPOBAHUS CUUTAETCS IPHEMJIe-
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BapuaHT Mcnonb3oBaHus
«KoHcTpyHpoBaHHe NPUIOXKEHHH »
MOJAAEPKHBAETCS

B Puc. 3.

BapuaHT Hcnonb3oBaHus
«KoHcTpyupoBanue npuiioxeHui»
He NOoAdEPKHBACTCS

CyeHapull npog8epKU 8APUAHMA UCNONLb308aHUA « KoHCcmpyuposaHue npuroicenuil»

moit. OfHAKO CTaHJaPTHOTO Habopa IIPHMePOB BU3yalb-
HO¥ paspaboTK! IIOKa HET, ¥ IIPXOJIUTCS UX BRIOUPATh
7 IPUTYMBIBATD.

TpaIuIVOHHO B KAYECTBE TeCTa JJIsI HHCTPYMeHTa
Pa3paboTKM CIIOIBL3YIOT CAM 9TOT MHCTPYMEHT pa3pa-
6oTku. Hanpumep, A3bIK IIPOrPaMMUPOBAHIA XOPOIII,
€CJIY Ha 9TOM A3bIK€e MOYKHO HAIIHCATh XOPOIIINI KOM-
IIISATOP AAHHOTO si3bIKa. Taxoil mpuem o0bIYHO Ha-
3bIBAIOT pPacKpyTKo# (bootstrapping). Me1 cunTaem
ZOCTaTOYHO IPEJCTaBUTEIbHBIM IIPIMEPOM IIPIJIOKe-
HUS CaM WHCTPYMEHT BU3YATBHOTO KOHCTPYUDOBAHUA.
Taxum 06pasoM, OKOHYATENHHO HAIIl KPUTEPUI MOK-
HO c(hOpMYIIPOBATD CIEAYIOINM 06pa3oM: UHCMPY-
Menm noarocmuio noddepicusaem UML, eciu on do-
nYcKaem noaxyo packpymry. IIpyruMu cJIOBaMH, eCJIA
Ha BXOJ, HHCTPYMEHTA II0aTh MOJAENh MHCTPYMEHTA,
CO3JaHHYIO B 3TOM HHCTPYMEHTE, TO Ha BBIXOJI€ MbI [10-
JIYYUM TOT K€ MHCTPYMEHT (TOT 2Xe B QYHKIIMOHAIb-
HOM CMBICJIE, T. €. TaK JKe paborarouruii). IIporepurs
3T0 (0 HEKOTOPOH CTENEHN ) MOYKHO € TIOMOUTLIO CIIeHA -
pus, IPUBENEHHOTO Ha puc. 3. 3/1ech IpeAIoiaraeTcs,
YTO MHCTPYMEHT YMeeT BBITIOJTHATE [T0CIeJ0BATeIbHO-
CTH KOMaH/]I ¥ YTO IPOIeCC TTIOCTPOCHUS 0601 MomeIu
MOYKHO OITICATh TAKOH ITOCJIEL0BATEILHOCTHIO KOMAH/
(TpyzHO mpeacTaBuTh cebe obpaTHoe). Torga, ecoiu nu-
CTPYMEHTY [IOLATH IOCIEL0BATENHHOCTL KOMAH/L, OIIU-
CBIBAIOIIYIO IIOCTPOEHYE eTO MoJiesiH (Ha puc. 3 oHa 060-
sHaueHa MO0), ToO HTHCTPYMEHT JOJIKEH IIOCTPOUTH He-
KOTODYIO Mojiestb camoro ce6si (M1), Ecou Tenieps BbI-
IIOJIHUTB Moesb M1 (3amrycTUTh HHTEPIIPETAIIMIO MJIA
JK€e CTeHEPUPOBATh KOJ U 3alIyCTUTh €T'0) U e11fe Pas I10-
JaTbh Ha BXOJ 3TOMY CEaHCY BbIITOJTHEHU A TY JKe I0cIe-
IoBaTeIbLHOCTL KoMaHa MO, To 10K HA OBITE IOCTPOE-
Ha erne ogHa mozesasb (M2). Eciu okarxeres, uro M1 u
M2 coBniagaior, TO, IO HAIllIEMY MHEHUIO, 3T0 ITO3BOJI -
€T C IOCTATOYHOI CTENEeHbIO YBEPEHHOCTH CUUTATh, YTO

WHCTPYMEHT QYHKIINOHAJILHO TOXKAECTBeHEeH CBOeH
MO/IeJIVI M BapHUAHT UCIIOJIL30BaHuA « KorcTpyrposanue
TIPIJIOXKEHIH » TIOJIePIKNBaETC,

OTMeTHM, UTO B HACTOSAII[ee BPEMS He CYII[eCTBYeT
MHCTPYMEHTOB, IIOJTHOCTHIO rTognepxuBarommx UML
COI'JIACHO IPUBEIEHHOMY KPUTEPHIO.

COBpeMeHHI)Ie TeHIEeHIIUN B METOJ0JIOTHH
IIporpaMMHUpOBaHUA

PaccMoTprM HeKOTOPbIE KOHIIEIIIAY MEeTOL0JIOT I
HPOrPaMMUPOBAHUS, 0 KOTOPHIX TOYHO M3BECTHO, UTO
UX IPUMEHEHUE B IPAKTHYECKOM IPOrPAMMUPOBAHIN
HOJIOXKUTENHHO BIUSET HA NPOAYKTUBHOCTE. O603HAa-
YHM UX KaK KOMIIOHEHTHO-OPHEHTUPOBAHHOE IIPOrpaM-
MIPOBaHUeE, IPEAMETHO-OPHUEHTHPOBAHHOE ITPOTPAMME-
POBaHYeE U acIIeKTHO-OPUEHTHPOBAHHOE IIPOIPAMMUPO-
BaHUeE.

Mgl He coOMpaeMcs IeTAJIbHO H3JIaraTh 9TH KOHIIEII-
UK — MPEAIIOJIATaeTCs, YTO OHM XOPOIIO U3BECTHI
qUTaTEO0 (BO3MOXKHO, IO APYTUMI Ha3BaHUSIMH, 10~
3TOMY OCHOBHEIE UJIeH BO U30eKaHve HeJopa3yMeHuIt
MBI BCce-TaKy moBTopum). Hama 1mens cOCTOUT B TOM,
4TOOBLI YCTAHOBUTH, HACKOJLKO agekBared UML, Jse-
KT JIY 9TOT A3BIK B PyCJIe OCHOBHBIX TeHACHITNHA NI
«HEeT OPOTUB TEUCHUST» .

KoMIIoHEeHTHO-0pHUEeHTHPOBAHHOE IIPOrPaMMUPOBA-
HUE CTapo, KaK caMo IIPOrpaMMUPOBaHME, €CJIN He CTa-
PO KaK MUD, IOCKOJILKY ABJISETCA pean3anueil IpuH-
IUIIa «Pas3messai U BJIACTBYH» . Bo BCAKOM ciiyuae, yKa-
3aTh IIEPBOMCTOYHHUK 3TOM NeH 3aTpyaunTeasHo. CamMma
JKe ujes OUeBHIHA: IleJiecoo0pa3sHo KOHCTPYUPOBATD
IIPOTrpPaMMBbI He U3 MEJIKUX AeTasel (0OIepaTopoB I3bIKa
nporpaMMHUPOBaHuA), a U3 6ojlee KPYIHBIX OJIOKOB
(KOMIIOHEHTOB). BLIrOZbI OUEBUAHEI: COCTABUTH 6OIb-
LIIYIO IPOTrPaMMYy U3 TOTOBBIX KOMIIOHEHTOB HAMHOTO
Jierde, YeM HATIHCATh «C HYJIA» (TAKYIO Ke IT0 BO3MOXK-
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HOCTAM) IPOrPAMMY; TOTOBbIE KOMIIOHEHTHI ABJISIOTCSA
TeM, YTO MOYKHO M HY KHO IIOBTOPHO UCIIOJIb30BaTh.

TTonsATHE « KOMIIOHEHT» JOBOJIBHO PACIIJILIBYATOE,
OBLIV ITPEIJIOXKEHBI ¥ FICIIOJIB30BAaHbI MHOTOUMCIIEHHEIE
TEXHOJIOIMH M MEXaHU3MBbI, IOJIEPIKUBAIOIIIE KOMIIO-
HEHTHOe MPOrpaMMHUpPOBaHMe, 1 KOMIIOHEHTHI B HUX
[IOHMMAIOTCA U OIKCBLIBAIOTCSA HEMHOIO II0-Pa3HOMY.
YopoieHHo Bece pasHo0Opasye BUAOB IIPOTPaMMHBIX
KOMIIOHEHTOB MOJKHO ITOEIUTh Ha TPY THIA:

1) HecTPYKTypUPOBaHHBIE (DpArMeHThI UCXOLHOTO
KOfia Ha A3bIKe IPOIPAMMUPOBAHNUA;

2) CTPYKTYPHBIE YaCTHU MCXOJHOTO KO a IPOrPAaMM
(ux yacTo Ha3LIBAIOT MOJYJISIMU );

3) ckOMIOMIMPOBAaHHbBIE UCHOJTHUMBIE YaCTH IIPO-
rpamm (HanpruMep, 6u6IHOTeKN [UHAMUYECKOTO CBS-
3bIBAHUA).

B nepBoM ciryyae pernreHne IpAMOJITHEHOE U I10-
HATHOE, HO MHOTOI'0 OKMJATh OT HETO He IPUXOAUTCS:
€CJIX TeKCT IPOrpaMMbl cobupaeTcs U3 KOMIIOHEHTOB
IIyTeM KOIINPOBAHUSA U BCTABKM, TO OYEHDH BEPOSITHHI
OomKOKY, CBI3aHHBIE C « HACTPOHMKOM 110 MECTY » CKOIIH-
poBaHHOTO (hparmerTa. Bripouem, B OTHOIIEHUN KOM-
TIOHEHTHOTO IPOrPAMMIPOBAHUS METOLOM KOIHPOBa-
HUS U BCTABKY UHCTPYMEHTHI, ocHOBaHHBIe HA UML,
He Xy’Ke IPYTUX: (hparMeHThI MOJeJIed MOYKHO TaKIKe
JIETKO KOIIMPOBATH 1 BCTABIATH, KAK Y TEKCTHI.

KomMIToHeHTHI HAa YPOBHE MO YJIeH NCXOLHOT0 KoJia
yIA0OHBI, €CIIN MCIIONIL3YETCS OJMH A3BIK IIPOrPAMMU-
POBAHS C XOPOIIIO OIIPEJEIEHHBIM IOHSATHIEM MOTYJILA
(manpumep, Pascal unu Java). Ecsin »xe Tpebyercs mc-
II0JIb30BATH KOMIIOHEHTHI, HAaTUCAHHLIE HA PA3HBIX
SI3BIKAX W JUISL PA3HBIX IIAT(OPM, TO BOSHUKAOT IIPO-
6semb1. B UML umeeTcss XopoIrio onpeziesieHHOE II0HA-
THe MOLYJIS (TIAKET), & IOCKOJIBKY SA3BIK IT0 CAMOU CBO-
el CyTH IIpeTeHAyeT Ha He3aBUCUMOCTD OT ILIAT(OPMEI,
YHCJIO ¥ CII0KHOCTH IPobiIeM Ipy cOOpKe MoJIesIelt 13
naketroB UML 0Ka3bIBalOTCA MEHBIIIe. 3aMETHUM, YTO
npu onrcanuy UML 2.0[8] BBeresa 1 aKTUBHO HCIIOJIb-
3YeTCS LIS OTIFICAHM S CAMOT'0 SI3bIKa CBoeobpasHas ome-
panMs COIUAHUA TaKeTOB («merge» ). DTOT B KOMIIO-
HEHTHOT'O IPOTPAMMUPOBAHUS CIIEIU(DIUEH /IS MO-
JeJbHO-IIeHTPUPOBaHHOU paspaboTrku. TpyaHo upen-
CTaBUTH cebe CTOJIb YKe N30 paTeIbHY 0 OIePAIIITIO 110
cbopke Ha ypoBHE TeKCTOB, OMycKas AeTanu, MOXKHO
CKa3aTh, YTO CINAHNE I03BOJISET MCIIOIL30BaTh TIAKET
KaK KOMIIOHEHT, I3BJIEKAsI 3 HEeTO TOJILKO TO, UTO HY K-
HO I1pu cbopke mozenu. TakuM oOpa3soM, KOMIIOHEHT-
HOe IPOrpaMMUPOBaHIe Ha YPOBHE MCXOAHBIX KOLOB
nognep:xano B UML o meHbIMel Mepe He XyIKe, UeM Y
KOHKYPEHTOB.

KomnorenTHOE mporpaMmMupoBaHyie Ha YPOBHE HUC-
TIOJTHUMBIX KOMIIOHEHTOB UMeeT HanuboJIbIIlee IPaKTH-
YecKoe IpMMEHEeHUE B HacTodAIee BpeMsa. Paspabarsi-
BaIOTCA U IPIMEHSIOTCS BeCbMa N30I[PEHHbIe MEXAHV3-
MBI, IPA3BaHHbIE 00€CIIeYTh KOMIIOHEHTHOE IIPOTpaM-
MHUpOBaHMe Ha 06'beKTHOM ypoBHe. Haubosee spruit
IIpUMeD [TOCTIeJHEeTO BpeMeHH — 3T0, HecOMHeHHO, .NET
[12]. O6was cpena BLITOTHEHWsT, 0OMeH MeTauH(pOp-
Maryei 1 [pyrre MeXaHu3MbI 00eCIIeunBaloT JOCTATOU-
HO r'u0K¥e BO3MOYXXHOCTH COOPKY IIPOrPAMM M3 KOMIIO-

HEeHTOB. 3aMeTuM, uTo pazpaborunku .NET 6b11u1 cBsi-
3aHbI HCKYCCTBEHHBIM OIDaHUUYEHUEM, COCTOSIIUM B
TOM, YTO UCXOIHBIA KOJ KOMIIOHEHTA CUNTAETCA HEeI0-
CTYIHBLIM BO BpeMs NCIOJIH30BAHUA KOMIIOHEHTA,

ITo MEenuIO aBTOpAa, 3allUTa UHTEJLIEKTYAJILHOR
COOCTBEHHOCTH PaspaboTUMKOB IYyTEM COKPBITHSA HC-
XOAHBIX KOLOB IIPOI'PAMM — 3TO YKOPEHUBIIIHICS, HO
00IIIeCTBEHHO BpeAHbIH aHaxpoHusm. IIpakTuxa co-
KPBITHS UCXOLHOT0 KOJ[a HEBBITOQHA CAMUM pas3pabdoT-
ypkKaM. [{efcTBUTENbHO, COKPBITHE UCXOTHOTO KOma
3aTPYAHSAET ero IOBTOPHOE UCITOJIb30BaHUE U YITYIIIeH-
Had BBIT'OLA HAMHOI'O IIPEBhIIIAET yIepd oT 3J10HaMe-
PEHHOr0 HapyIIeHUs aBTOPCKuX npas. Kcraru, B co-
BPEMEHHOH OTKPbITOM MH(POPMAIIHOHHON Cpe/ie KOHTPa-
(paxTHOE NCIIOJIB30BaHIE KOJa IIPOrPaMM TeXHIYECKH
BITOJTHE BO3MOJXKHO BBISIBUTD U IIpecedb. B MomeabHO-
LEHTPUPOBAHHOM pa3paboTKe COKPBITHE MOJIesIel —
HOHCEHC, IPOTUBOPEeYaInil camMoii cyTu nogxoxa. O6-
IIIeCTBEHHLIE NIBUYKEHU A, HAIPaBJIeHHbIe Ha PACIIU-
peHMe IyOJINYHOTO AOCTYIIA K MHQOPMAIlHUY, SKOHO-
MH4YeCKH 000CHOBAHBI, U MOTOMY I1obena Oymer s3a
HuMHU. B 3T0il cBA3H, IO HAllleMy MHEHHIO, 0CO60T0
YIIOMUHAHUS 3aCJIyKUBaeT JBUKEeHNE 32 OTKPBITYIO
MPOEKTHYIO ZOKYMeHTao [ 13], MOCKOJIBKY OHO B HAW-
OOoJIBIIIEH CTeeHN COOTBETCTBYET IO AYXY MOIEIbHO-
OPHEeHTUPOBAHHOM pa3paboTKe.

Bosepamasach K KOMIOHEHTHOMY IIPOrPaMMUPOBA-
"o Ha UML, ormetum caenyroree. [[marpaMMbI KOM-
nosesToB UML npe1ocTaBiagoT JOCTATOUHO HATJIA-
HbIEe CPEJICTBA /IS OIIMCAHMSA COCTABA U CTPYKTYPHI B3a-
VMOJIeCTBUS KOMIIOHEHTOB (0COOEHHO C yUETOM CHM-
METDPUYHON HOTAIUH [1J1s TPeOyeMbIX U IPeJOCTaBILIe-
MbIX nHTepdeiicos, BBegentnoi B UML 2.0), a tnarpam-
MbI B3aMMOLENCTBUS ABJIAIOTCS JOCTATOYHLIM PECYP-
COM JIJIA1 OXIUCAHM S CAMOI'O B3aMOAEHCTBIS . BasKHbBIM,
Ha HaLI B3MIAI, aBisercd rnosasigenue B UML 2.0 cue-
IMAJIBHOTO BUAA MAIIIWH COCTOSHUN, ONMCHIBAIOITITX
MIPOTOKOJI B3AUMOAeHCTBUA KOMIIOHEHTOB.

Mpgz1 Bunym, uro npumenenre UML HuuyTh He IPO-
THUBOPEUUT KOMIIOHEHTHOMY IIPOTPAMMUPOBAHUIO B
JIFOOOM ero TOJIKOBAaHUH. BoJsiee TOro, MbI pUCKHEM IIpe-
HOJIOXKHUTD, uTo npuMeHenne UML B 6imxaiiem 6y-
IYIIeM IIO3BOJIAT PACCMATPHUBATD €Ille OLHO TOJIKOBA-
HYe IOHATUSA « KOMIOHEHTA» : KOMIIOHEHT — 9TO 9K3€eM-
IJISTp 00pasiia IPOeK TUPOBAHMUS, T. €. PeIlleHre 3aJadun
IyTeM IPUMEHEHU 00pasa IPOeK THPOBAHNA B KOHK-
PETHOM KOHTEKCTE.

ITogeomsa mroru o6Cy > IeHUA KOMIIOHEHTHOT'O IIPO-
rpaMMUPOBAHUA, IONUEPKHEM eIlle Pas, YTO OHO SIBHO
IIOOIIPSET IIOBTOPHOE NCIIOJIb30BAHIE, & IOTOMY BEAET
K IIOBBIMIEHUIO TPOLYKTUBHOCTH. I [pUATHO OTMETUTD,
YTO B KAUECTBE CPEACTBA KOMIIOHEHTHOrO TPOTrPpaMMH-
poeauns UML He TOJILKO He OTCTAET, HO JaXKe HECKOJIBKO
OIIEPEIKaeT PACIIPOCTPAHEHHYIO CETOHA TPAKTHKY.,

ObpaTuMcs Teneps K IIPeIMETHO-OPHEHTHPOBAHHO-
My mporpaMmMupoBaHuio. OCHOBHASA ULes 31eCh TAKKe
0aHAJILHA: IIPOrPAMMUPOBATHL HY>KHO B TEPMHHAX KOH-
KPeTHOU IpeaMeTHON 00JIaCTH, TOTIA IIPOTPAMMBI ISt
3TOU ImpeaMeTHOH o0sacTy OyIyT IPOCTLIMU, ITIOHSAT-
HBIMU 1 Hage >XHbIMU. MbI He 6yem o0Ccy K 1aTh 31eCh
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[IpeAMETHO-OPUEHTHPOBAHHOE IIPOI'PAMMIPOBAHIIE BO
BCeX JleTaJsIX, TeM OoJree YTO OHM HAMHOTO OTJINYAIOT-
¢y pasubIx aBTopoB. OYeHb KPATKUM, HO eMKHU 0630D
npuBeqeH B pabore[14]. OTMeTHM TOJIBKO OZHO 06CTO-
ATEJILCTBO, BAJKHOE B KOHTEKCTEe HAIIIero paccMoTpe-
HusA. [IporpaMMupoBaTh B TEPMUHAX IIPEMETHOH 00-
JIACTH MOT'YT ¥ JJOJIXKHBI CIIEI[UAIUCTHI B 3TOH IIPEIMeT-
HO 001aCTH, KOTOPBIE, XOTS, MOXKET OBITh, 1 He ABJIsA-
10TCA IPOoheCCHOHATBLHBIMY TPOIPAMMUCTAMH, HO I10-
Ka3bIBalOT OUeHb BHICOKYIO ITPOAYKTUBHOCTD. JIMUHbIE
Ha0II0JeHIA aBTOPa IOJHOCTBIO COIVIACYIOTCS C 3TUM
Te3ucoM, fojiee TOTO, y HAC €CTh OOBbSICHEHUE: eCIu
B IIMKJIAX ITOBBIIIEHUS IIPOAYKTUBHOCTA (CM. puc. 1)
3aKa3uMKy U PaszpaboTUMKU — OJHO AeHCTBYIOIee
JIN1IO, TO ABUYKEeHMe apTedaKToB 3aMETHO YCKOPAETCH.
C Ipyrux UCXOMHBIX TO3UIIII, HO K TOMY K€ BLIBOIY
MPUXOIAT SKCTPEMAJILHbBIE ITPOTPAMMUCTBI, HACTAUBAA
HAa MOCTOAHHOM BOBJIEYEHHOCTH 3aKa3UKa B IIPOLECC
paspaboTKu.

Yrobe! onteHuTs npuroguocts UML ast mpenmer-
HO-OPHEHTUPOBAHHOIO IPOrPAMMUPOBAHUS, 3aMETHM
cienytoriee. OGBIYHO all0JIOTeThH! IPeIMETHO-0OPUEHTH -
POBAHHOIO KOHCTPYUPOBAHUS IIPUJIOIKEHU aKIIEHTH -
PYIOT BHEMAaHUE HA BRIPASUTEILHOCTH ITPEeIMETHO-OPH-
€HTHUPOBAHHBIX TPOIPAMM U ITPOCTOTE UX COCTABJIEHUS,
HO 3TO TOJILKO BepxyIikKa aiicbepral Ksanudumuposas-
Had popMasmsannsa IpeAMeTHOH obiacTu, paspabor-
Ka pasBUTHIX IIAKETOB IPUKJIAHBIX IPOTPAMM JIJI Hee,
U306peTeHIe 1 PeaIn3aIiis CeTndruecKux naTepdeii-
CHBIX CPEJICTB OCTAIOTCSI Kak 661 3a Kagpom. CucTeMbl
IpeaMeTHO-OPUEHTUPOBAHHOIO IPOrPaMMHPOBAHUASA
HPOCTHI B MCTIOJIb30BAHNH, HO CJIOXKHBI B PeaIU3aI[1A.
Hampuwmep, udsecTHas nporpamma Excel, KOTOPY0 MbI
CYUTaEM KJIACCMYECKUM IPHMEPOM IPeIMETHO-OPUEH-
THPOBAHHOH CHCTEMbI IPOrPAMMUPOBAHMSA, HAMHOTO
IIPEBOCXOUT II0 6OTaTCTBY BO3MOXKHOCTEH COBpEMeH-
HbIE CUCTEeMbI IPOTPAMMIPOBAHUS HA OOBIYHBIX YHU-
BepCaJIbHBIX A3bIKAX OporpaMmMupoBanud. CIOKHYIO
3aauy 1o o06paboTKe YMCIOBBIX JaHHBLIX, KOTOPYIO
OTBLITHBIH MOJIb30BaTeNb Excel pemntaer «B aABa cuera»
C IIOMOIIILI0 CBOAHBIX TAOJIHIT 1 MHOTOYMCIEHHBIX HAJI-
crpoex Excel (Hanpumep, HaACTPOMKA «IIOUCK pelrie-
HUS» ), KOMaHa O0OBIYHBIX ITPO(heCCHOHANBHBIX ITPO-
rpammucToB Ha C++, cKopee Bcero, BOOOITe He CMOXKeT
3aIIPOTPAaMMUPOBATH 38 Pa3yMHOE BpeMsA — He XBaTHUT
KBaTN(UKAIIAY B IPEIMETHOHN 06/I1aCTH.

MHorwue cupaBegauso ormeqaroT, uro UML copi-
KOM CJIOOKHBIH 3bIK, ¥ KOHEUHOMY IT0JIE30BATENIO —
CITeNUAIUCTY B IIPEIMETHOM 06/1aCTH — GBLIO ObI TPV -
HO ITIOCTPOMTE COIEP>KATEILHYIO MOJEJb TaK YKe JIETKO,
KAaK 3TO IeJaeTCsI C IOMOIIILIO CIIeI a3 POBAHHOTO
IpeIMeTHO-OPUEeHTUPOBAHHOTO s3bIKa. KpuTuka Ha-
IpaBJieHA MUMO I1eJii. Bo-epBhIX, TIOCTPOUTH MOAEIb
npeaMeTHOI obsacTu Ha C++ HUYYTEL He nporie. Bo-
BTOPBIX, JIEJIATh 3TOTO He HY X HO. [[eficTBATEILHO, 3a-
yeM HaCHJBbHO BTHCKUBATH MPEeIMETHYIO 00J1acTh
B UML? Hao6opor, 11es1ecoo6passHo BOCIIOIb30BAThCA
rubkocThi0 UML 1 cospars crienuaausupoBaHHBIA
IIPeAMEeTHO-OPHEHTHPOBAHHEIN A3LIK, Ha KOTOPOM MO-
JleJTb BaITUIIeTCS JIerko 1 mpocto. Y 3pecs UML mooker,

110 HAIlIeMy MHEHUIO, COCTAaBUTH KOHKYPEHIIUIO TPAIH-
IIMOHHBIM IMoAXoAaM. [ JIaBHBIM KOHKYPEHTHEIM IIpe-
umymecrsoM UML npu 3TOM sBJI€TCA BO3MOXKHOCTD
MeTaMOIeJIHPOBAHMSA.

MeTaMozeIIpoBaHUE — 3TO BO3MOYKHOCThL UBMEHATH
METaMOJ€eNhb, T, €. TOT A3BIK (BKJIIOUAS CEMAHTUKY), HA
KOTOPOM IT0JIb30BATEJIb CTPOUT CBOY MojeH. [I0CK0JIb-
Ky MBI pacCMaTpUBaeM HHCTPYMEHT, KOTOPOMY ITOJTHO-
CTBHIO IIOABJIACTHA er0 cOOCTBEHHAsI MOAEb (MeTamMo-
JleJib), TO BO3MOYKHOCTH MeTamMoxenpoBanusa Ha UML
HaMHOro 6oraye, 4eM Ha OOBIYHBIX S3bIKAX IIPOrpaM-
MUPOBaHUS. [TloACHUM mpuMepoM: OOBIUHAS CHCTEMA
IIPOrpaMMUPOBAHUS, MOYKET ObITh, II03BOJISAET IIEPEOII-
PeIeIUTh CTAHAAPTHYIO 6M6IMOTEeKY BCTPOEHHBIX QyH-
KIIUH, MEHAS O HEKOTOPOM CTeIIeHH CEMaHTUKY A3bI-
KY, HO BPSAJ JIX IIO3BOJINT BMEIIIUBATHCA B IPOTOKOJI
BBI3OBa QYHKIMHA MJIA B MEXAHU3M IIPOBEPKY THUIIOB.
JlJ1s1 MHCTPYMEHTA, HMOJHOCTHIO MOLAePKABAIOIIETO
UML, Bce 5TO BO3BMOYKHO.

ITocnemussa TeHAEHINS, KOTOPYIO MBI XOTHM 3aTPO-
HYTb, — ACIIEKTHO-OPHUEHTHPOBAHHOE TPOrPaMMIPOBA-
Hue. TO CPABHUTEJILHO HOBOE N300peTeHMe, HO OCHO-
BaHHOE HA TOM K€ IIOBTOPHOM MCIIOJIL30BAHUHU KOJa.
U pes, Kaxk oOBIYHO, IIPOCTa U Da3UpyeTCA HA CIeAyIo-
meM HabmogeHnn: 60JIbIIAasT YaCTh KOJA B PeALHBIX
IporpaMMax MMeeT PYTHHHBIA XapakTep — 9TO IOBTO-
PBI IPAaKTHUYECKH OAVHAKOBLIX (hparMeHTOB, HallIca-
HIe KOTOPBIX TpebyeT He IITyOOKUX PA3yMUH, 4 TOIb-
KO cyry0oro BHUMaHus. ApKUM IpumMepoM, Ha KOTO-
POM YacTO OO'BbACHSAIOT aCHeKTHO-OPHEeHTHPOBAHHOE
OpOrpaMMMPOBaHUE, SBJIAETCS BeleHNe IPOrpaMMO¥t
IPOTOKOJIA CBOEro BBIOJHEeHUA. [Ipobiema cocTouT
B TOM, UTO IIOXO’K¥IE OITePATOPHI 3aTTHCH B (haily IIPOTO-
KoJ1a (MJI¥ BBIBOB COOTBETCTRYIOIIEH ITPOIEeAYPHI) HOJI-
YKHBI OBITH IOMEIIIEHbI B COTHH PA3HBIX MECT UCXOLHOM
IPOTpPaMMBbIL. 3TU OIIEPATOPLI, MOYKET ObITh, 3ABUCAT OT
KOHTEKCTA, B KOTOPOM BLIHOJIHAETCA IIPOTOKOJIMPOBA-
HUe, HO, B 00II[eM, OueHb II0X0KMU. M ges cocTout B ToM,
yT0o6bI HAIWCATD 3aTOTOBKY HY>KHEBIX OITIePaTOPOB OXMH
pas ( «OIIpeIeINTD ACIIEKT » ), & TAKIKE OJVH pPas oupee-
JINTH TPABUJIO MOAN(DHAKAIVIN ACTIEKTA B COOTBETCTBUH
C KOHTEKCTOM U1 OJYH Pa3 OIPeJe/INTh IPABIIIO HaX00K-
JIEeHUsI MECT B TEKCTE ITPOrPaMMBbI, KyIa 9TH OIIepaTOPhI
IOJI2KHBI OBITH BCTaBIeHbl. CHCTeMa acleKTHO-OPUEeH-
TUPOBAHHOTO IIPOrPAMMUPOBAaHUA aBTOMAaTUUECKU
BCTABHT HY>KHBIE OIIEPATOPLI BeaJie, Iie TpedyeTcs. IKO-
HOMMUSA TPYA03aTPAT, IIOBBIITIEHNE HAeKHOCTH, YIIYU-
IIeHIe YNTabeIbHOCTH, YI06CTBO HOBTOPHOTO UCITOJIb-
30BaHUA OUEBUIHEI.

KnaccruecKkue cCTe MBI IIPOrPaMMUPOBAHS PeaTH-
3YIOT UIEI0 ACIIEKTOB C IIOMOIILIO CIIEITNATILHOTO MOLY-
Jis1 (IIpempoleccopa MIN IPOX04a TPAHCIATOpA), KOTO-
PBIHF OOBIYHO HA3BIBAIOT «TKAU», IOCKOJIBKY 3TOT MO-
IYJIb KaK OBbI « BILIETAET» ACIIEKTHI B OCHOBHOM KOJ IIPO-
rpamMmel. Hackonpko sxxe UML mpucnocodiies aj1s pea-
JU3aluy 3TOM naen? 3aMeTuM, BO-IIepBhIX, yTo B UML
MIMeeTCA 3aBUCHMOCTD CO CTAHAAPTHLIM CTEPEOTUIIOM
«extend», KoTopas IIPAMO peanusyeT Uel0 pacirnpe-
HUS BapHAHTA UCIIOJL30BAHNS «M3BHe». [IpaBaa, Ta-
Kas 3aBHCHMOCTb IPeAYyCMOTPEHA TOJIbKO JISI BapUaH-
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TOB UCHOJIL30BAHMUA, HO MOYKHO OIPEJe/IUTh COOTBET-
CTBYIOIIIME CTEPEOTUIIHBIE 3aBHCUMOCTH 1 VIS APYTUX
3JIEMEHTOB MOJEJINPOBAHUS. Mbl X0TeIH ObI 06PATUTD
BHUMAaHME Ha TO, YTO MOMKHO ITONTH ropasao rajblie.
B cymnoceTH, acieKThI — 3T0 IPUMED HeJIOKALbHOLL OTle-
paIiy HaJ{ TEKCTOM IIPOrPaMMBI (IPYTOM IpUMep — TaK
Ha3bIBAEMBIH « pe(haKTOPUHT » ). TaKoro poa HeJIOKaIb-
HbIE Ollepaly C TEKCTaAMH He CIUIITKOM IITHPOKO pac-
MIPOCTPAHEHb! ¥ IPUMEHSIOTCA PeXKe, YeM OHH TOT'O 3a-
CIYKUBAIOT, U3-3a Cyry00i 6e JHOCTH CTPYKTYPHI TEK-
cTanporpaMmel. Bryuniem corydae MbI MOYKEM O PaTh-
¢S HA IPEBOBUTHYIO CHHTAKCITUECKYIO CTPYKTYPY. Mexk-
Iy Tem B Mogean UML, ocobeHHO IpY HAJTMIHY CPEACTB
MeTaMOAENNPOBAHUA, IJIS1 (POPMYIHPOBKY ITPABII He-
JIOKAJILHBIX [TIPe0OPA30BaAHNI MOJIEJIN JJOCTYITHO 3HAYH -
TeJHHO 60JIb111e HHGOPMAIIUH ; HAPSAY C OTHOIIIEHIEM
BJIAIEHUS MEXK Y dJIeMEeHTaMU MOJIeJIV, KOTOPOe COOT-
BETCTBYET OOBIYHON CHHTAKCUYECKOH NePAPX K, MOXK-
HO MCNIOJIL30BATh IPUMYHHHO-CJIEICTBEHHBIE CBSI3H, BbI-
pakeHHbIe 3aBUCHMOCTSIMHU CO cTepeorurioM «refines,
CTPOTrYIO TUITUSAINIO 9JIEMEHTOR, clieln()nuecKue OT-
HOILIEHWs Ha JuarpaMMax 1 MHoroe apyroe. [Ipumep
mogo6HOT0 IPeobpa3oBaHNA MOLEIN — IIOUCK U BBIJIE-
JIeHHe B KOHEUYHOM aBToMare (quarpaMmMme COCTOSHUN )
COCTABHBIX COCTOSTHUM , KOTOPBIE MOIJIN ObI 00beINHATH
COCTOSHUA NcxomHoro asTomara. ObcysxmeHme momo0-
HBIX HEJIOKAJIbHBIX CHCTEMAaTHUEeCKIX IPeodpa3oBaHuid
MOJI€JIH TOJIbKO HAUWHAETCA: 3/IeCh [TOKa OOJIbIIIe HesiC-
HBIX BOIIPOCOB, Y€M I'OTOBBIX OTBETOB.

Taxum 06pasom, MbI BUIUM, UTO KOHIIEN AN 1 CPeJI-
crBa UML B 0CHOBHOM XOPOIIIO COTJIACOBAHEI C COBPE-
MEHHBIMU TEHIEHITUSIMHU B IIPOrPAMMIPOBAHIN, U €10
3aTeM, UTOOBI 06eCIIeYNTh JOJYKHYIO MHCTPYMEHTAb-
HYIO HOAEPIKKY.

O6mue TpeboBaHUA K MHCTPYMEHTY
BU3YaJbHOTO KOHCTPYMPOBAHU A

Tleproe TpeGoBaHME K UHCTPYMEHTY BU3YAILHOIO
KOHCTPYWUPOBAHUS COCTOUT B TOM, YTO MHCTPYMEHT JI0JI~
JKeH 0TBeYaTh CROeMY HAa3BAHUIO, T. €, OH JOJIYKEH I10-
3BOJISITH KOHCTPYUPOBATH IIPUJIOYKEeHNA. B mepBoM pas-
JieJie CTaThby MbI CHOPMYINPOBAIU KPUTEPUH TOTIO, UTO
WHCTPYMEHT HOJIEPIKUBAET BAPUAHT UCIIOTh30BAH U
«PazpaboTka NpMIOKEHUIT» — WHCTPYMEHT JOJIYKEeH
OBLITH JOCTATOYEH [JIA BOCIIPOU3BEAEHUSI ce0sA caMoro
10 CBOEH MOfiesIr. ITO TPebOBaHIE IIABHOE, HO He eH-
CTBEHHOE.

Hpyrue TpebGoBaHNA BLITEKAIOT U3 00BEKTUBHBIX
06CTOATEIBCTB ¥ OTPAHUYEHU . 3aMEeTHUM, UTO MBI 00-
Cy"KJlaeM UHCTPYMEHTHI, HoaaepxuBatoniie A3k UML,
KOTODBIH, B CBOIO OUePeb, ABISETCS ITPEIMETOM MEXK-
IyHApOJHOU cTapaaprusanuu. [lasee, HAIIOMHKIM, 4TO
BU3YaJIbHOE KOHCTPYHMPOBaHME He TOJIBKO aKaleMI4ec-
KV NHTEPECHO, HO 1 HALIEJIEHO HA IIOBLIIIEHHE IIPOLYK-
TUBHOCTHU pa3paboTKM, a BHAUUT, HHCTPYMEHT JOJMKEH
OBITH COTJIACOBAH C COBPEMEHHBIMHU TEHACHIIUAMU Me-
TOJOJIOTHY IpOrpaMMupoBanus. Jljisa onpexeneHns
BBITEKAIOIUX TPeOOBAHUH 11e/1€CO00PA3HO UCHOIb30-
BaTh TOT JKe IIPUHIIAI caMonpuMeHumoctr. OTcona
CJIeJIyeT, YTO MHCTPYMEHT Ha CBOEM IIPUMePE H0JIMKeH

IeMOHCTPUPOBATH CJIeJOBAHUE IPUHIUIIAM KOMIIO-
HEHTHOTO, IIPeIMETHO-OPUEHTUPOBAHHOT0 ¥ MOJEJIb-
HO-OPEHTUPOBAHHOTO IIPOTPaMMUAPOBAHUA. (ACIIEKTHO-
OPMEHTUPOBAHHOE ITPOrPAMMUPOBAHNE MbI HE BKJIIOUH-
JIY B YMCJIO OCHOBHBIX TPeOOBAHMI, TAK KAK OHO II0JIe3-
HO, HO He ItepBocTenenHo. ) Takum o6pasom, HaIIIH Tpe-
0OBaHUA K MHCTPYMEHTY: COOTBETCTBYE CTAHAAPTAM,
KOMITOHEHTHAsl apXUTEeKTypa, IpegMeTHAs OpreHTa-
LM, MOEJIbHAS OPUEHTHPOBAHHOCTD.

O6cynum 911 TpeGOBaHUS YYTh ITOAPOGHEE. CTaH-
xaprusanus, 6e3ycjoBHO, I0Je3HA, a B MHIXKEHEPHBIX
obsacTsax — Heodbxoguma. Ho camo 1o cebe hhopmain-
HOE COOTBETCTBHE CTAHLAPTAM €Ille He SIBJISeTC CyIIle-
CTBEHHOM LIEHHOCTHIO IS II0Ab30BaTe e MHCTPYMEH-
ta. CraHgapT A3bIKa HYXKeH JJIs1 o0ecrieueHns yHUU-
I{APOBAHHOTO MCIIOJIb30BAHM A, COBMECTUMOCTY PA3HBIX
MHCTPYMEHTOB 1 I€PEHOCHMOCTH Ha Pa3/IMUHbIE ILIaT-
(hopmbl. BhIlre MbI OTMETHIIN, YTO BO3MOYKHOCTh MeTa-
MOJEJIMPOBAHUSA BEJET K BHICOKOUN r'MOKOCTH MHCTPY-
MEHTA BU3YaJILHOT'O KOHCTPYUPOBAHUS, HAMHOTO IIpe-
BOCXOAAITEH MOAUPUIIMPYEMOCTD TPANUIIMOHHBIX CHC-
TeM nporpaMmupoBanus. OcobeHHOCTH (HaTpuMep,
MeXaHU3MbI PACIITNPEHUA ¥ TOUKK BApUAIMY CEMAHTH-
KH) ¥, K COJKaJIEHUIO, HEJJOrOBOPEHHOCTH CTAHIAPTHO-
ro OIIpefeIeHU A SI3bIKA BeAYT K IO BJIEHUIO fUaJIeK -
ToB. Mozenu, cO3MaHHbIE PA3HBIMU pa3paboTunka-
MU ¥ C IOMOIIbIO PA3JINYHBIX UHCTPYMEHTOR, MOT'YT
OBITH COBEPIIIEHHO He IIOXO0KH IPYT Ha IPYyra, U MBI He
BUAUM B TAKOM Pa3HOOOPA3HH HUUEro IJI0X0ro, eCJIHU
MOJIeJI OTBEYAIOT OCHOBHOMY Ha3HAUEHUIO: BU3ya-
Jau3alnny, crenuuKaniu, KOHCTPYUPOBAHUIO U J[O-
KYMEHTUPOBAHUIO IPOrPAMMHBIX cucTeM. [Ipumenn-
tenbHO K UML padyMHO BELABUHYTHL TPeBOBAHHUE O CO-
OTBETCTBUY CKOpee TyXy, HeokeJu OyKBe cTaHxapTa:
SABBIK MHCTPYMEHTA He JOJDKEH NPOMmuUeopey s CTaH-
napty (Ho MOsKeT OBITH pACIINPEH U AOOIPeesIeH B
HY KHBIX MHCTPYMEHTY HanpaBjJeHusax). 4ro Kacaer-
CA COBMECTHMOCTH PAa3JIMYHBIX WHCTPYMEHTOB, TO
Baagenen npomecca craugaprusanuu UML — Object
Management Group — KOHeUYHO, yaeJsgeT BHUMaHue
9TOMY BOIIPOCY, HO iIBHO HeJOCTATOYHOE. B KauecTBe
cpencTsa 00eCcIeueHsi COBMECTUMOCTHY IIpeIaraer-
cs ncnoub3oBaTb XMI (XML Metadata Interchange) —
crenadbHoe nprroskernne XML, npenqHasHauyeHHOe
s aTod nean. Ho co crarnaprusanueit XMI geso
obcrour ente xyxxe, yuem ¢ UML — oTcTaBanme Bepcuit
XMIor UML, HecooTBeTCTBME BePCUH U T. 1. Peasb-
Hble NPOMBIIIJIEHHbIe UHCTPYMEHTEI KOe-KaK IIOHHU-
MapT OpYT APyra, HO ¢ aBHLIMU OINuOKaMmu. Bupo-
yeM, IPOU3BOAUTENEHI MHCTPYMEHTOB 9TO He OUeHb
6ECTTOKOHUT: KarKAbIH U3 HUX IIPEeTeHAyeT Ha TO, YTO-
OBl CTATh € IUHCTBEHHBIM HY>XHBIM I10JIb30BATEJIIO I10-
CTABILIMKOM HHCTPYMEHTOB MoaennpoBanus. Tpebo-
BaTh HEBO3MOXKHOTO HEPA3YMHO: JOCTATOUYHO obecIie-
YMBATH COBMECTHUMOCTD B TeX IPelesaX, B KOTOPhIX
(6ynmer) onpenenen XMI. Hakowuer, maoromizardop-
MEHHOCTS JIJISI CAMOT'O MHCTPYMEHTa HeobsI3aTebHa,
TaK KaK OJJHa 13 OCHOBHBIX uaeit MDA — aTo xpocc-
miargopmerHad reHepanua Koga. He ctour Tpedo-
BaTh, 4TOOLI HHCTPYMEHT paboras B 1100601 cpene —
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JIOCTATOYHO, YTOOB! yMeJI KOHCTPYUPOBATH IIPUJIOMKE-
HUSA JIJISE BBIIOJTHEHUS B HYMCHOU cpefe.

O6paTuMcs Tereps K TpeboBaHNI0 KOMIIOHEHTHOM
apxurekTypsl. [IpekJie Bcero, KOHCTATIPYeEM, UTO U H-
CTPYMEHT KOMIIOHEHTHOr'0 KOHCTPYUPOBAHUA JOJIKEeH
OBITH IPUMEPOM KOMIIOHEHTHOTO KOHCTPDYUPOBAHUA,
a 3HAYUT, JOJ2KEH ObITh He « MOHOJIMTHBIM » IIPOI'PAMM-
HBIM MIPOAYKTOM, & KOHCTPYKTOPOM HMHCTPYMEHTOB.
Hpyrumu c10BaMu, MbI BEIIBUTaeM TpeboBaHME He ITPO-
CTO KOMIIOHEHTON apXUTEKTYPhI, & AUHAMUYECKHU 13-
MeHseMOH (pacupseMoii) moabszoBareaeM. B mo6oi
MOMEHT KOMIIOHEeHTBI MOT'YT ObITh U3MEHEHEb!, yIAJIeHb]
WJIN 0OABJIEHBI B COOTBETCTBUH C IIOTPEOHOCTSAMY KOH-
KPETHOro cayuas IpUMeHeHUss MHCTPyMeHTa. Takoe
TpeboBaHNe He SABJISETCH YeM-TO UCKJIIOUUTEIbHLIM:
MHOTHIE COBPEMEHHbIE [TPUJIOKEHUS HCIIOIb3YIOT UIEI0
HanpcTpoek. Hagerpoiika — 3To KOMITOHEHT, PeaIn3yio-
Ui crenupryeckre PYHKIINT 1 BKIOYAEMbIH B CO-
CTaB IPUJIOMKEHUS 110 YKeJIaHWIO IToab3oBaTesisi. Oco-
OEHHOCTHIO BLIIBUIa€MOT0 3/1eCh TPEOOBAHUA ABJISIET-
Cs1 TO, YTO MHCTPYMEHT J0JIXKEH ObITH UHCTPYMEHTOM
paspaboTKH CBOUX HAJICTPOEK.

O6cyznnM Teneps TpebOBaHUE TPeIMETHOU OPUEHTAa-
. [IpegMerHasi opueHTaIA HOPA3yMeBaeT UCIOJb-
30BaHUE CIIEUATLHOTO A3bIKA (MU SI3bIKOB), OPUEH-
TUPOBAHHOTO HA IPEAMETHYIO 001acTh. B taHHOM CI1y-
yae IpegMeTHON 06/1aCThIO SBJISETCS METAMOIEJINPO-
BaHUe, U COOTBETCTBYIOIUI IIPeAMETHO-OPUEHTHUPO-
BaHHBIA A3BIK — MOF (Meta Object Facility)[16] — yxe
TIpeJIoKeH TOH Jxe oprarusanueir, urou UML. OxgHa-
Ko mpuMeHuTeTHHO K MOF MOXHO ITIOBTOPUTH CKa3aH-
HOoe 06 XMI — xox npoiecca craHgaApPTU3AIUHT OTCTAET
oT rroTpebHOCTeN MpaKTUKU. B pe3ysbrare BO MHOTHX
BeAYIIUX IIPOEKTaX MCIOJb3YIOTCS CBOH, AJIbTEPHA-
TUBHBLIE BAPUAHTHI IIPeIMETHO-OPUEeHTHPOBAHHBIX
cpencTB metamopenupoBanus [17]. [losTtomy MBI He
CKJIOHHBI OPMYJIHNPOBATH HAIlIe TPpeOoBaAHME ITPEIMeT-
HOU OpHeHTAIH B JKecTKOM popMaIbHOM Burje « MOF
Compliant». Jlro6ble cpeAcTBa METAMOAETUPOBAHUA
JOIIYCTHUMEI, €CJIX OHU JOCTATOUHBI U yIO06HBI, MOXKHO
HCITOIb30BATE ¥ CBOIO METAMO/IETh, U CBOH SIBBIK, aKe
TEKCTOBBIH!

Haxonern, nocnequee Hame obimee TpeboBanme —
MOJeJbHASA HeHTPUPOBAHHOCTD — ABJIAETCH, [10-BUAH-
MOMY, CAMBIM BayXHbIM, HEOOBLIUHBIM U TPYAHOBBIIION-
HUMBIM. HeoObIUHOCTS IPOSABIIAETCS JaXKe B TOM, YTO
cama (hOpMYIHUPOBKA TpeOOBaHUA peXkeT ciryX. Mul nc-
HOJIL3yeM OYKBaJbHBIN IEPEBOJ AHTJIMHCKOI0 TEPMU-
ua model centric mpocTo MOTOMY, YTO IIOKAa He HALILIN
0oJsiee TOOXOISAINETO PYCCKOro mepeBoa. Peusb uner
0 TOM, UTO MOZEJIb SBJISIETCST BAXKHEHIITNM U (B veale)
€IMHCTBEHHBIM abCOJIOTHO HEOOXOJUMBIM apTedaKToM
nporiecca paspadborku. [loacHuM s3T0 Tpebopanme Ipo-
THUBOIOCTABJIIeHEeM. [Ipy paspaboTKe MPUIIOIKEHUA
C IIOMOIIIBIO TPAAUITMOHHON CHCTEMBI IIPOrPAMMUPOBA-
HUA UCXOOHBIN KOJ[ IPOrPaMMbI IMeeT pelllaroree 3Ha-
ueHue. B mporiecce paspaboTKU MOTYT UCITOJIb30BATHCA
KaKye-To Ipyrue TUIILI apTe)aKkToB (TeKCTOBLIE OIH-
caHUs, JUarpaMMbl, TeCTOBbIe IIPUMEPSHI U T. II.), HO
VCXOIHBIN KOJ ABJISETCSH TJIABHBIM: HEeT KOJa — HET U

pa3paboTaHHOTO NPHUJIOKEHHUA, ¥ HAIIPOTUB, €CTh pPa-
OoTarIui KOJ — eCTh U IPUJIOKeHne. Bee ocTanbHoe
Heobs3aTenbHO. [Ipy MOIeTbHO-OPEHTUPOBAHHOM pas-
paboTke poJib KOHA UIpaeT MOIe b, HATMYNe UCIIOJIHY-
MO MOJEJIH SIBJISIETCA HEOOXOAMMBIM U JOCTATOYHLIM
YCJIOBUEM, 8 UICXOMHbBINA KO HA TPASUIMOHHOM A3bIKe
OPOrpaMMUPOBAHUS — TOJIBKO BOSMOYKHBIM, HO HEO0SI-
3aTeJbHLIM apTedarxroM paspaborku. Orcrona cieny-
€T, YTO BCe B HHCTPYMEHTE JOJKHO ObITH IIPEACTABIECHO
B popme momenu UML, HO oTHIOAL HE CIEXyeT, UTO
B 9TOM MOJEJIN He JOJIXKHO OBITH HIUEro, KpoMe «CTpe-
JIOUEK ¥ KBaApPaTUKOB» . Tak »ke, Kak 1 io0ast Apyras
CHCTeMAa IPOrpaMMHUPOBAHKA, CUCTEMA BU3YAJIbLHOTO
KOHCTPYHUPOBaHUSA oltmpaeTcsa Ha Habop mpegonpee-
JIEHHBIX TPUMUTHUBOB. I10 HallleMy MHEHUIO, 3TH IIPH-
MUTHUBBI OTHIOAL He 005132 HbI OPAHNUNBATELCS TOJIBKO
TeMU IIOHATUAMM, Yepe3 KoTopsle ((hparmenTapuo!) om-
peneneHa onepanuoHHasa cemMaunTuka UML — ux aBHO
HeZ0CTaTOYHO. B KauecTBe IPUMUTUBOB MOYKHO ¥IC-
TOJIL30BATD JIIOObIE 'OTOBLIE KOMIIOHEHTbI JIFOO0M CII0MK-
HOCTH, JIUIIIE ObI OHY OBIJIN OIIMCAHBI B MOJIEJIH, 4 pea-
JIM30BAHBI OHU MOT'YT ObITH BOBHE IIPOM3BOJIbHBIM 00-
pasoM. B 3Toi1 CBSA3HM 3aMETHUM, UTO BOIIPOC 06 aJIrOPUT-
muaeckol mosrHoTe UML B KOHTEKCTe HAIIIero paccMoT-
PEeHHUA IPeACTaBIAETCA XOTH 1 JIIOOOIIBITHEIM, HO IOC-
TATOYHO IIPA3IAHBIM — HATIOMHMM, UTO HAIIIeH IVIaBHOM
TIEJTBIO SBJIAETCA HTOBLIIIIEHIEe TPOAYKTURBHOCTH paspa-
GOTKY IIPOrPAMMHEOrO 00eCIIeUe s, a He IIOCTPOeHNIE
eIrle OMHOM MOJEIH BhIUNCINMOCTH, TEM IIaUe «eaUHOMN
TEOPUU IIPOrPaMMUPOBAHUI» .

IIpuHIUIIBEI peanu3alfuu UHCTPYMEHTA
BU3yaJBHOTO KOHCTPYUPOBAHUA

HMmes: mocTaBiieHHYIO 11€71b, CPOPMYINPOBAHHBIH
KpUTEepUi ee JOCTHIKeHU U TPeOOBAHUA K PEIIIeHHIO,
monpobyeM OIpPeIeIuTh, YTO ¥ KaK HY KHO CIeJIaTh NI
JOCTMIKEHUA IIeJIN.

IIpexxne Bcero, cienyer ONpeNeUuTh, YN0 HYXKHO
crenatb. Meb1, Beaen 3a A. SIKo6coHOM, cUMTaEeM, UTO
COCTaB KOMITOHEHTOB (HaZCTPOEK ) HOJIPKEH YIIPABJISTHCA
BapMaHTAMHU UCHOJb30BaHUs. Hanpumep, Ha puc. 4
TpeICTaBJIeHA OLHA U3 BO3MOMXHBIX MOJIeJIeH CII0Ib-
30BaHUA NMHCTPYMEHTA, II0JyYeHHAS YTOYHEHNEM HC-
XOoxHOU Mozesu (CM. puc. 2).

ITo moBOAYy MOZENIN MCIIOJIb30BAHUSA HEOOXOAMMO
ClleJIaTh IBA BAYKHBIX 3aMEUAHS, OTHOCAIIMX CA K IIPO-
neccy paspaboTKU 1 CIeIN(pUIHbBIX IJI5 Bnayanbnoro
KOHCTPYHPOBAHNSA IPUJIOKEHNH.

Bo-nepBeIX, MOZIeIb HCIIOJIb30BAHUS ,ueﬁCTBm‘enL—
HO yIIPaBJIsieT HPOIIeCCOM BU3YAILHOT'0 KOHCTPYPOBa-
HI, HO OTHIOAB He 00A3aTeIBLHO SABJIAETCS OIINCAHNEM
KOMIIOHEHTHOH CTPYKTYPHI M COCTaBa PEaIU3yeMBIX
HaJCTPOeK. BapraHT uCIIoIb30BaHIS MOYKET OTHO3HAY-
HO COOTBETCTBOBATH OTIeJILHOMY KOMIIOHEHTY WJIV Hal-
CTPOIKe, HO yarle OJHO3HAYHOI'O COOTBETCTBIS He Ha-
OJIIOAeTCS: KOMIIOHEHT IIOAePYKUBAET HeCKOJIBKO Ba-
PUaHTOB MCIIOJIb30BAHNA, 4 BADUAHT NCIIOJIH30BAHNA
peanusyeTcs B HeCKOJILKUX KOMIIOHeHTaX. B aToM ciryyae
BAPUAHT HCIIOIb30BAHNSA CJIENYET CUUTATH CKOPEE OIIHICa-
HIEM acIIeKTa, «PasMa3aHHOr0» IO CTPYKTYPe KoJa.
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HU3meHeHue
Hanucanne ckpunros
napameTpos

H3menenne
METamolenu

\/
Haocmpoiika
UHCIMpYMeHmMa

[Tone3oBarens

— =

ApXUTEKTOP

PazpaboTuunk

Pucoeanue ouazpamm

Koncmpyuposarue
npunodCceHuil

Yknanka anarpamm

Ynpasnenue
MoOdenamu
Peoaxmuposanue
Mooenu

Bepudukauns monenu H3mepenne monenu

BrinosHeHue Monenu

O6noBnenne Kona GHOBJIEHME MOaEN
no Mozaenu no Kouy

Cpena BbINONHEHUR

B Puc. 4. YmounenHasa modesb UCNOAb30BAHUSL UHCMPYMEHMA

Bo-BTOpEIX, IPU BU3yalbHOM KOHCTPYHMPOBAHUYI
MOJ{eJIh UCTIOIL30BAHUSA He ABJIAETCS eCTKO QUKCH-
POBAHHOM, IIOZIOOHO TOMY, KaK He ABJISAIOTCA KECTKO
dbuKcrpoBaHHLIMY TPeGOBAHUSA B TPAIUIIIOHHOM IIPO-
necce paspaboTku. CobCTBeHHO, MOAEIbh UCIIOJIb30Ba-
HUSA — 3TO U ecTh TpeboBauusi. [losTomy oTaenbHbIe
IIPOITeCCHl M MHCTPYMEHTHI AJIS YIIpaBJIeHusa TpeboBa-
HUSIMA He HYKHBI, IIOCKOJIbKY TpeOOBaHMA, IO Kpaii-
Hell Mepe, PYHKIIMOHAIbHBIE, SABJISIOTCA YACTLIO OCHOB-
HOro apredaKkTa — MOIeJIU IPUIOKEHN — U YIIPABJIA-
IOTCS COBMECTHO C OCTAJbHBIMU 2JIEMEHTAMHU MO,
W TepaTuBHBIH [IPOIECC BU3YaIbHOI'O KOHCTPYUPOBAHUS
B IIEJIOM MOYKHO IIPEJICTaBUTh ArarpaMmoii (puc. H).

Biokn mesirensHOCTHM HA puc. 5 HazBaHbI He CO-
BCEM IIPUBBIYHO, U 3TO OTPAYKAET yOeIK IeHM A aBTOPAa:
BHEIpPEHNE BHU3YAJbHOTO KOHCTPYHUPOBAHUSA OKAYKET
CcepbhesHoe BIIMSHIE Ha IIPUBBIYHLINA TPOIIece paspabor-
K. MecTo anainsa rpeboBaHUM 3aliMeT MOAEINPOBa-
HU€ UCHOJb30BaHIA; IPOEKTHPOBAHIE U PEATH3AIIUA
COJIBIOTCA B MOJEIMPOBAHYIE; OTJIAJKA 1 TECTUPOBAHIE
TIPETEPITAT PAAUKAJIbHbIe U3BMEHEHUS, [IPeBPATUBIINCh
B Bepu(UKaInio 1 Baauganmo moaeaeir. Ho usmensar-
¢s He TOJILKO Ha3BaHuA (pas mpoiecca — 3T0 BTOPOCTe-
meHHo. BakHee TO, YTO KAPAUHAIHLHO U3MEHUTCA CO-
OTHOIIIEHNE TPYAO3aTpaT Ha pasHbIe (hassl B IIpoliecee.
JIbBUHYO [oJNI0 Oymer 3aHUMATh IIPOEKTUPOBAHUE
(B hopMe BU3YaILHOTO KOHCTPYUPOBAHUA), 4 HEITPO-
IYKTHBHBIE CeIUac IPOHEeCChl OTJIAIKY, TECTUPOBAHUA
¥ TOKYMEHTHUPOBAHS IEPECTAHYT JOBJIETH HAJl MEHEe/ I -
JKepaMM IPOrPaMMHBIX [IPOEKTOB, CUCTEMATIUECKY He-

JOOITEHUBAIOIIUX TPY/I03aTPATHI ITPH COCTABJIEHNY ILIa-
HOB-TPa)MKOB.

Kak »xe mocTpouTsh TAKOM MHCTPYMEHT BU3YATBHO-
o KoHCTpyupoBaHusa? Kax o6bIYHO — IIOCTENIeHHO, UTe-
PAIOHHO (C IIOMOUIBIO « THKPEMEHTAJLHOTO» IIPOIIEC-
ca paspaborkmu). JIyaire cpa3dy HayaTh pacCKpy4YHUBaTh
VHCTPYMEHT, KOHIIEIITYAJIbHO OPUEHTHUPOBAHHBIHA Ha
BH3yaJbHOE KOHCTPYHPOBAHME IPHUJIOKEHNI, 8 He TOJb-
KO Ha pucoBaHue quarpamm. MHorue us «6oIbIImx »
MHCTPYMEHTOB BU3YaJILHOI'O MOIETPOBAHUS Y IIDOEK-
TUPOBAHUSA, KOTOPbIE cefuac 3asiBJISIOT O CBOEH IIOJ-
nepokke UML 2.0, MDA u BU3yaIbHOTO KOHCTDPYVPO-
BAHWSA, HA CAMOM JIeJIe N3HAYAJBLHO He ObLIN OPUEHTH-
POBaHbBI HA 3T HOBbIE Uhen. KOHeUHO, 9T NHCTPYMEH-
THI IPOTPECCUPYIOT B TAHHOM HAIIPABJIEHNH, HO JIVIIITH C
TOU CKOPOCTBIO, C KOTOPOIA II03BOJIAET boraThlit (U TA-
JKeJIBIii!) Ipys yHACIeJOBAHHBIX KOMIIOHEHTOB.

Hosble npoexTs! BoIrIAgAT nuHaMmuyHee. Cpexu
HOCHeqHNX HanboabIero BHUMAHUSA, 10 HAlleMy MHe-
HUIO, 3acayxuBaer mpoekT UniMod. ABrop Hemocpe-
CTBEHHO HaOJIOaeT pasBUTUE IIPOEKTa, ¥ CKOPOCTh
POCTa BO3MOYKHOCTEM 3TOr0 HHCTPYMEHTA BIIeUaTIsIeT.

ITpoext UniMod ontnpaercs Ha SICHYIO HAPaIUIMy —
aBToMaTHOe nporpamMmmuposanue [ 20]. B cooTBeTcTBUR
CIIapagUrMoil aBTOMATHOTO IIPOTPAMMUPOBAHUSA IIPU -
JIOYKEHMEe MBICJIUTCA KaK COBOKYIIHOCTH HEKOTOPBIX
00 BbEKTOB IPEAMETHOM 00JIaCTH M YIIPABJIAIONTIX NMHA
KOHEUYHBIX aBTOMAaTOB. O0BEeKThI YIIPABIEHUS MOTYT
BBIIIOJIHATH HEKOTOPbIE AeHCTBUA, ¥ B HUX MOTYT ITPO-
MCXOAUTDH COOBITUSA, ABTOMATHI IIPU IOCTYILIEHHH CO-
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HCIMO/1b30BaAHUA

MoaennposaHue

)

MoaenuposaHue MozenuposaHue
CTPYKTYpbI noBeaeHH s
[mMoaens
Tpedyet

YTOHHEHHUS |

Bepuduxauus
BasMaauMs

"

[moaens
Tpedyet
nepepapoTiH |

B Puc.5. HmepamusgHbLil npoyecc 6Uu3yalbH0z0 KOH-

CMmpyuposaHus

OBLITHH BLI3BLIBAIOT COOTBETCTBYIONINE TeICTBUA 00beK-
TOB. JTa IpOCTad W ACHAS [IapafurMa siBJIsSeTcs He-
00BIYATHO HINPOKO IPUMEHNMO. B 1aHHO# cTarne aB-
TOp He HaMePeH OTCTaNBATh U PA3bACHATH KOHIEIIITHIO
aBTOMATHOTO IIPOTPaMMUDOBaHUSA (IIOCKOJBKY dTa
upes IpeIcTaBJIAeTCa OeCCIIOPHOH ), OTChIIA YUTATe-
JI 32 OJIeCTAIIVME apPTYMEHTaMU I MHOTOYHCJICHHbI-
MU [IpuMepaMi K epBoucrouHukam [21]. [lns sac no-
CTATOYHO TOr'O, YTO aBTOMATHOE IIPOrPaMMUPOBaHIIE
YIOBJIETBOPSAET [JIaBHOMY KPHUTEPHIO IIOJTHOU PACKPYT-
K1. BKayecTBe OKa3aTeIBLHOIO IIPHMEPA Mbl IIpejia-
raeM BHIMAaHUIO YUTATENIs aBTOMATHYIO MOJIeJIb MHTED-
IpeTaTopa aBTOMAaTHBIX MOJEJIe.

Ha puc. 6 u 7T nokaszasa yIIpouleHHas MoJIeJb UH-
TepuperaTtopa mozeieii UniMod, peannzoBanHas Ha
UniMod. B xauecTBe HCXOIHOr0 MaTepuaia UCIIONb-
30BaHO onucanue paboTel mETepHperaTopa UniMod,
B3siToe u3 paborsl [22]. {15 KPAaTKOCTHU 3eCh HPU-
HSTHI CYII[eCTBEHHbIE, HO He IPUHIIUIHATbHEIE OIpa-
HUYEHUA: He PACCMAaTPUBAIOTCSA COCTABHbBIE COCTOA-
HUS W BJIOXKEHHbIe aBTOMATHI (& 3HAUUT, ONyIIleHa

¢ UniMod - Modell.unimod - Eclipse Platform

v ifoe oG- e

L

v

Lol 2

{3) Automaton. java. l T Objectwrapperjove | Ty Timer.class B 8= outine. &’i\* s e 70
[ : : ; TH B Modell A
"""" =t ‘? Interpreter
7 - - Fmigen s oo £y ol: selfUniMad. Cbjectwr apper
’ N3 o2 selfinitod. Autoraton
~¢y : con.evelopers.unimod. adapter,
1) Yop
& sl
- @ 52
0 idle
oy dle - s2
-3 idle - > read
101" {Next tick happened; ® «D: boctean {Object is dead}) fend ‘:] & ,rzvdy: i
| @ xtrint {Object event} g Doty ready <> firsd
@ 20: void {Initislize obyect} - LMy ready <> 53
@ z1: void {Do sffecty . &3 fired
4 -y fired - 55
: Ly Firad -»odle :
o O ]
............ @) 55 1
I il R - @ ticker: com.zvelopers.unimod. adapte o ff:
o MRS Y | A
7| ® «0: boclear {15 in final state) = G
e 8 - .| @ x1:boolean {Has not outgaing kransition ) - i E' 2
@ =0: void {Initialize autarnaton; - ESNT -
e Broperty fveke |
@ =1 vaid {Do transition) Name Modell

f Bl Connectivity ;?Inkerpw_ter

B console. 33 Problems

<tuminateds Interreter[0] funiblad Interpreter ) D:\Pragram Files\Javali2ret 4,2 Uiibinksvaw exe.(12.03.2008.22:50:04)

&1

{info] ([(Interpretsr.s1l % 22?] Procsss event [=20]
[info] {Interpretsr.sl 3 =1] Try transition [sSl->idle {true]/sol.zd,o2.z0]

[info] ([Inrerpretsr.sl % si] Transition to go found [3l-»idle {trus]sol.zd,o0Z.z0]
[info] {Interpreter.sl % 22] Executs {ol.z0]

B Puc. 6. Juazpamma ceaseit unmepnpemamopa
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}Modell .unimod &3

=) ‘g Interpreter
¢y ol: selfUniMod.Objectwrapper

Jjol.20; 02i20

: €y 02: selfUniMod. Automaton

-y 1 com,evelopers,unimod.adapter

el jol 2

iy fired->s5
i Ly fired > idle

Y

L@ ss

Las {02.x1]

&f ticker: com.evelopers.unimod. adapt

.. derived false .

_editable itrue

Llestmodfied 12.03.052324

....Inked _ifalse
. Joegtion : F:\UniMadiUniMod-Bundle, ..

name Messenger Standalone

..path .......{Messenger Standalone

Interpreter

3 £l walie
% 2?2} Process event [el]

[info] [Interpreter.
.: {info] [Interpreter.sil
# [info] [Interpreter.sl %
{info] {Incerpreter

& A e
w P
-3 b

Execute [0l zQ]

B Puc. 7. Juazpamma cocmosanuil unmepnpemamopa

% s1] Try transition {sl->idle (true]/oil.z0,02.2z0}
Transition to go found [sl-»idle [truel/ol.z0,02.:z0]

npobyieMa XpaHeHUA KOHTEKCTA BBITIOJTHEHUA aBTO-
MarTa), uHTepdeiic 00 beKTOB yIIPaBIeHNA YEUPUI -
poBaH (Yero HeTPYAHO AOCTUYD HA IPAKTHUKE C TIOMO-
IIBIO COOTBETCTBYIOIIEH 060JI0UYKH) M 00'bEKTH! VII-
paBJIeHU A HeMeAJJeHHO pearTupPyIoT COOLITUAMIY Ha YII-
paBJIAOIINE BO3AEHCTBUS.

Konnenryaasao Mmozpeis npuioxkenus B UniMod
COCTOWT U3 AATDAMM JBYX TUIIOB:

1) cmenuaan3upPOBAHHBIX JUATPAaMM KJIACCOB, IIO-
KAasbIBAIOINUX YYACTBYIONIHE B IIPIIOKEHU Y UCTOUHH-
KU COOBITHI, 00'bEKTHI YIIPABJIEHUA U aBTOMATHI (Ta-
Kue fuarpaMmel aBrophbl UniMod Ha3bIBaIOT fuarpam-
MaMU CBA3EH);

2) nuarpaMm COCTOSHUI, OIIUCHIBAIOITAX TIOBEIEHIE
aBTOMATOB.

JuarpamMmma cBsI3el IS yIIPOIIEHHOTO HHTEePIIpeTa-
TOpa MOJieJIel IIpecTaBeHa Ha puc. 6. [[marpamma BbI-
IIOJTHEHA C UCIIOJIL30BAHMEM CTHICTUUYECKUX COTJIale-
Huit UniMod: cieBa MCTOYHHUKHK COOBITUI, cIipaBa
00BEKTHI YIIPABJIEHUA, & B IIeHTPE aBTOMATHI. IMeHa
BBIOMPAIOTCA B COOTBETCTBUY C OUeHb KeCTKOM JUCITHII-
JIMHOI nMeH, upuHaToi B UniMod. O6'beK ThI ITOJIara-
eTCsl IMEeHOBATE «01», «02» U T, A.; YIIPaBJIAIOIIME BO3-

neticTBuA — «z0», «z1»; UMeHa COOLITHI HAUMHAIOTCA C
OYKBEI «€»; UMeHAa (DYHKIMIL, yYaCTBYIOIIUX B CTOPOXKE-
BBIX YCJIOBUAX HA II€PEX0JaX, — C OYKBBI «X».

Takasa IUCIIUIIINHA UMEH KajKeTCA HEIPUBLIYHOM
U Baske apXaudHOIl, HO y Hee eCTh BAXKHBIE [IJIA BU3Y-
aJBHOTO KOHCTPYMPOBAHUA NOCTOMHCTBA. Bo-mep-
BBIX, IMEHA IIOJIYUYAIOTCA KOPOTKHE, a 3HAYNT, Jarxke
CJIOKHBIE BEIDAYKEHHIA JIETKO PA3MeIIal0T A, HAIIPU-
Mep, Ha CTPEJIKaX NEPEXoJ0B JuarpaMM COCTOAHMAM.
Bo-BTOpPBIX, MMeHA TUTU3UPOBAHLI HA JIEKCUYECKOM
YPOBHE, YTO OUEHDb BAXKHO JIJIA YNTAOEIBbHOCTH AUAa-

‘rpamMM. Tarol cCTUNIb JeHCTBUTEIHHO IIPOTUBOPEUUT

AKOOBI O0IETPHUHATOMY NPABIITY 0043aTEJILHOIO HC-
IIOJIH30BAHUA JJIUHHBIX COAEPIKATENIbHBIX HACHTH-
duxaTopoB. 3aMeTHM, OOHAKO, UTO COAEPIKATEb-
HOCTB JIETKO JOCTUTraeTCcA KOMMEHTAPUAMU B BCILJIbI-
BaAIOIIMMHU MTOACKA3KaMHU, U IIPU 3TOM He Tpebyercsa
HCIIONB30BATH YPOLJIUBLIX IaJINATHBOB HAIIOLOOKMe
«BEHTEPCKOM HOTAIIUH! » .

CrpyKTypa CBs3eil MHTepIpeTaTopa IIpeLe/IbHO IIPOo-
CTa: MHTEPIPETATOPY HY)XKEH TAKTOBBLIA I'eHepaTop,
KOTOpPBIH OBl OOy KAAT ero paboraTs (Ha puc. 6 cie-
Ba), ¥ IBa 00'beKTa yIipasieHus. [1epBblil 3 HUX mpes-
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cTaBJifgeT 00beKT MU OOBEeKThI IPEeIMETHONH 0071aCTH
(ua puc. 6 0603HaueHn 01), a BTOPO¥ — caM UHTEPIIPETH-
pyeMblIit apTomMar (02).

IuarpamMmma cocrosiHul HHTepnperaropa (puc. 7)
cIesaHa KaK MOYKHO DoJiee IPOCTOM, C TE€M, YTOOBI
ellle pa3 IIoKasaTh HA IpUMepe, UTO NHTePIIpeTaua
MozeJsieil He SBJIsIeTCS UeM-TO 3aITpe/ie IbHO CI0KHBIM.

daKTHUUECKH Ha 3TOH [rarpaMMe HeT YCTOHUUBBIX
COCTOAHWI, TOCKOJBKY BCE IePeX0Ibl CTOHTaHHbI. Ta-
KHM 00pa3oM, JaHHas [uarpaMma MOXKeT ObITh IPOUU-
TaHA KaK JUarpamMma AeATeIbHOCTU, I B TAKOM IIPO-
YTeHWH XOPOIIIO BU/HA ee CBA3b C IIePBOMCTOYHUKOM,
3aMMCTBOBAHHBIM 13 padoTsl [22].

W3 npuBeserHOro npuMepa BUIHO, YTO I8 BU3Y-
aJIbHOTO KOHCTPYHDPOBAHUS COBCEM He 00513aTeNbHO
«ToAIep*KUBaTh» Bech A3bik UML. Hanpimep, nua-
rpamMmel ¢Bsasell UniMod siBasitoTCs BeCbMa Y3KUM U
K TOMY e CIIeNIaTH3UPOBAHHBIM HOAMHOXKECTBOM
auarpamMM K1accog UML. C gpyroii cTopoHbI, ecau

tHeKOTOpas KOHUEeNU U HoAfepKuBaeTcs, TO OHA
NOJYKHA HOAJAEPIKUBATHCA B IIOTHOE Mepe, HalpuMep

JInTepaTypa / L

1. bpayne 9. 'Pexno:mnm paspaﬁo*mm nporp&
-obecneuennn. CI6.: Tlurep, 2804
- 2. httpy//www.omeg.org/mda/ :
8. ByuT'., Pam6o JI., Hrobeon A. UML cneuua BH
cupasowuni. CI6.: TTurep, 2002, o
" 4. Bbpyrc ®. Mutuvecknir qexoaexo -Mec
 Cuwmson, 2000.
- 5, Arobeon A., Bya I',, Pambo nge Y}milmanpon ,
. mpomece pagpaborkn IIpOPpaMMHOPO oﬁ&cne eﬁ
(‘HG‘.‘ HHTepf 2002 i
6. By‘l T, Pambo 21 ﬂxeﬁcen A, ﬁssn{ UML yK
 mogpeiso nonszosatenst, AMK, 2000, _
7.OMGE Unified Modeling L&nguage Spemfmat,mn 3-V"
o sion1.4. http://www.omg.org T
8. https//www.uml.org/#UML2.0 =
9 ®ayrep M., Cxorr K., UML Qcaoam/ .
- Cumpon, 2002. e
10. “Thomas P. UML - unified or universal mod
guage?// Journal of Object Technology. 2003.
1%, Aﬂnpeenﬁ . Aarroma'mqecxaﬂ Bep;«x(}mxan;'
e UML. BUKAMII, 20038, : .
12. }’{)mm{sﬂ Xammong M., Ditdpame B. II'
poncume HE unau}gopme NET meﬂmc, 21

. BamMu. I{BK&HGHHG 3a m’xpmwym npoe
| MERTALun/ / I&H(})GpM&EHOHﬁO~YHp&BHﬁK)
Tebe 2003, N°4 . 52-56, :

TaK, KaK HOAJeprKaHbl JUarpamMMbl COCTOAHUAN B
UniMod.

3akaruenue

BusyanbHOE KOHCTPYHPOBaHUE IIPOI'PAMM BO3MOXK-
HO, 00JI€€e TOr0, OHO PeATbHO OCYIIIECTBIMO 3/1Ch U Ceii-
Jac.

IToMuMO TeopeTHUYeCKUX pacCyKIeHUH U O6arux
MOoXKeJaHNH UMeIOTCS KOHKPEeTHbBIE IPUMeDbI HHCTDY-
MEHTOB, TTOJIeP>KUBAOIINX BU3YaJIbHOEe KOHCTPYUPO-
Banme npwiIokeHn. CaMbIM IMOKa3aTeIbHLIM U3 3Be-
CTHBIX IIpUMepoB aBTop cuntaer UniMod. Bynyuwm ¢ ca-
MOTI'0 Hayajla OpUeHTUPOBAHHBIM Ha BU3YyaJIbHOE KOH-
CTPYUpPOBAaHNE NPUJIOXKEeHUH, TaHHbIN UHCTPYMEHT
CKOHIIEHTPUPOBAaH Ha I'NIaBHOM — UCIIOJTHIMOMN BU3YaJIh-
HOY MOJEJIH IIPUI0KEeHIA.

Crarpd oAroToBIeHa [IpH Togaep:x ke «JlabopaTo-

PHK ABTOMATHOTO IPOrPAMMHADOBAHUS » , OPTaHU30BaH-
Hoil kopropanyent Borland n Caukt-Ilerepbyprexkum
rocyZapCTBEHHBIM YHUBEPCUTETOM HH(OPMAaIIIOHHBIX
TEXHOJIOTUI, MEXaHUKU ¥ OIITUKH.
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