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BcmynneHue

IMoctpoeHne MomeNnu NPEAMETHOH 00macTd (IOMEHa) IOAYy4YHIO Ha3BaHHE
KOHIIETITyalbHOTO ~ MOJENHPOBaHMA. B HeM Kaxzmas MoOIETb OTOOpakaer
npucymryto npenmeTHoit obmactu (IIpO) cuctemy MOHATHE, XapaKTepHBIE WX
CBOMCTBA, OTHOILIECHUS APYT C JAPYroM MU INpaBwia IOBeAeHUs. Mojenb poMeHa
OpPHEHTHpOBaHA Ha IIOHUMaHHE €€ CEMaHTHUKH 4YeloBekoM. OHa COJCpKUT
CYyIIIECTBEHHBIC NPU3HAKU TOHATUH OOBEKTOB (JIEHOTATHI, KOHIIENITHI), UX pa3Mep,
o0IMe XapakTepUCTHKH, WX 3aBUCUMOCTH M COJIEpKaHUE.

K cpencrBam monemuposanust IIpO otHocsites: oHTONormyeckue monenu OWL
(Web Ontology Language); ODM (Ontology Definition Metamodel); moaenu
npeaMeTHeIX obmacteit — GDM (Generative Domain Model), Feature Model
(Mogens xapaktepuctuk), MDD (Model Driven Development), MDA (Model
Driven Architecture), SOA (Service-Oriented Model); UML1, UML2 u ap. Kpome
Toro wucnoip3ytorcs s3eikn RCL, Z, B, VDM wu np. mna  QopmanbHOIA
cnemdukanun [IpO u noka3aTenbCTBa NPaBUIBHOCTH UX OMHCAHMS.

B pa6ote mpemnaraercs o6bekTHO-KOMIOHeHTHBIH MeTon (OKM) [1-5], kotopsrit
obecrieuynBaeT JIOTMKO-MAaTEeMAaTHYECKOE MOJEINPOBAHHE CHCTEMBI HA YEThIpEX
ypoBHSX (000OIIEHHOM, CTPYKTYPHOM, XapaKTEPUCTHYECKOM M ITOBEJCHYECKOM).
Kaxnplit ypoBeHb JeTalusupyer OObeKTHl M (OpPMHUpPYET OOBEKTHYIO MOJEIb
(OM) cucteMsl B BuIe 0OBEKTHOTO rpadpa W XapakTtepuctuieckoil momemn MF
(Model Feature). dyHKIHH OOBEKTOB MPEOOpPa3yIOTCS K BHIY KOMIIOHEHTOB C
M30MOP(QHBIM  OTOOpaKeHHMEM JaHHBIX K BHAy (opmaroB  miathopMsl
B3auMoJieiicTBUsl  00bekTOB.  DyHKIMM MHOTOpa3oBOr0  HCIHOJIb30BaHUS
MPEACTABISIOTCd KOMIIOHEHTaMH MMoBTOpHOro ucnoss3oBanus (KIIM), xoropsie
pa3MeIIaTcs B PEMO3UTOPUE TOTOBBIX apTedhakTos (reuses, COMponent, services,
assets u 1ip.).

1. Teopusi ModenupoeHuUsi cucmem u3 o6 bLekmoe npedmemHou
obnacmu

Ha pybexe 80-x XX cronmeruss I'pagm  Byu mnpemmoxun o0bEKTHO-
opuentupoBanHblii noaxon (OOII), KOTOpbI OPUEHTUPOBAaH Ha H3MEHEHHUE
HCIIOJNIb3YEMOTO TPAJUIIMOHHOTO M01X0/1a K IIPOrPaMMHUPOBAHHIO OOJIBIINX CHUCTEM,
MPUBEIIIETO K KPUSUCY CLOACHOCMU CO3TaBaeMBbIX mporpaMMHEIX cucteM (I1C).



OOII ObUT TOTYKOM K CO3JAaHHIO HOBBIX OOBEKTHO-OPUEHTHUPOBAHHBIX TEXHOJIOTHH,
SI3BIKOB TiporpammupoBanus (A1), OnbimoTek Ki1accoB 00BEKTOB M MPUMHUTHBHBIX
Gyukuuii npeoOpazosanus THoB AaHHbX (TH) SI1 k Gopmary miaThopMsl, a
Takke mHCTpyMeHToB momuepxkka OOIT (COM, CORBA, DCE RPC, Rational
Rose, UML u 1.1.) B meprox 1992 —2000. MHorHe mporpaMMHCTH TIEPEIUTH Ha
HoBble MHCTpyMeHThl OOIl W uchblTanu UX BAOJNb W Tomnepek. TakuM oOpasom,
npunnunel OOI1 (HacnenoBaHue, MOAMMOP(U3M, KIIACChl U Jp.) YTBEPIHIIHCH B
OporpaMMupoBaHuy U ucnone3yttes B AIl; UML2, C++, C#, Java, Ruby u mp.
EsxeronHo BeIxoAuT cOOpHUK TpyHoB «O0BeKTHBIE cucTeMbl» (X MexayHapoHas
KOH(epeHIUsA), B KOTOPBIX OCBeIIaTcs Bompockl mpumenenus OOII, UML,
CORBA B pa3HBIX OTCUCCTBCHHBIX OpPraHU3AIIHAX.

B MowmeHT pacuBera OOBEKTHBIX CHUCTEM  HamMH Cc(HOpPMHpPOBaHa  TEOpHA
MOJIETIMPOBaHus cucteM U3 00bekToB — Meroq OKM wu Tpanchopmanuu ux K
nporpaMMHBIM ~ KoMmrioHeHTaM. OcHoBy OKM cocTaBisieT 4YeTHIpeXypOBHEBOE
MOJICIUPOBaHHE OOBEKTHBIX CHCTEM C TIOMOIIBIO JIOTUKO-MaTeMaTHUECKUX
omepanuii. Ha mepBoM ypoBHE MPOBOIUTCS NEKOMITO3UIHS TIPEIMETHOI 00acTu
Ha O0O0BexTHl. Ha cremyromux ypOBHAX  ONPEACIAIOTCS WX  BHCIIHHE
xapakrepuctuk MF u popmupyetcst o0bekTHBIN Tpad G, B BepmIMHAX KOTOPOTO
HAXOIATCS OOBEKTHI, a AYTH 33Jal0T CBs3U (MHTEPQEHCH) M HaHHBIE, KOTOPHIMH
00OMEHUBAaEMBIMH C JPYyrMMHU 00bekTaMu. Ha moBeJjeH4ecKOM ypOBHE  BBISIBISETCS
MOBe/IeHHE 00BEKTOB M CTPOUTCS MOJIENb MoBeAeHust. OOBEeKThI rpada nepeBoasTCs
K KOMIIOHEHTaM M MEePEHOCATCS B KOMIIOHEHTHBIN rpad. OObEeKThl U KOMIIOHEHTHI
HaKaIUIMBAIOTCS B DEMNO3UTOPUUBI M MOTYT KOH(HUIYpHPOBATHCS B pasHbIC
BapuanTsl [IC. Meronq OKM mpencrasieH B psaae myonukanuii  [1-15], npomesn
anpobanuro Ha Kypcax Jgekuuii «lIporpammuas nmxenepus» MOTU (2001-2015) u
B cHcTeMe HH(POPMATH3AUU Y KPAUHEI.

Janee naercs ommcaHHE TEOPETHYECKUX M pealu3aloHHBIX  acnektoB OKM
npumenuteabHo K T1C u ux cemeiictBam (CIIC).

1.1 MatemaTnyeckoe moaenmpoBaHue o6bLEKTHOW Mopaenwu
Marematuyeckass Teopus oO0bekTHOro mojenupoBanuss IIpO  moctpoeHa ¢
HCIIOJIb30BAaHUEM JIeTOHAIMOHHON Teopun Ppere u 06a3oBbix moHatuit OOIT T
Byua:
- Kuacc — coBokynmHOCTH OOBEKTOB ¢ OOIIUMU CBOMCTBAMHU.
- Merop (wu hyHKIUMS) — onepanyst HaJl SK3eMIUIsIpaMH 00bEKTOB Kilacca.
- Hacnenosanue — coxpaHeHHe aTpUOYTOB W OIEpalMil  POTUTEIHLCKOTO
00BeKTa Kitacca.
- HHkancynsamust — JOCTYHHOCTE K MeEToJaM OOBEeKTa W yNpSThIBAaHHE
BHYTpEeHHEH WHPOPMALNH JUTSI U3OJSAIIMH 0COOEHHOCTEH peaan3amnnu.
- Ionmmopdusm  — BO3MOKHOCTH OIlEpHUpPOBaTH ¢ OOBEeKTaMu 0e3
OTpaHUYCHUH.

OOBeKT BBIZICIIACTCA B TIipoHecce aHaJm3a HpO n 3aJacTCiAa JIOTHUKO-
MaT€MaTU4YCCKUMU (bOpMEU'II/ISMaMI/I, (I)yHKL[I/IHMI/I 00BEKTOB U UX XapaKTCpUCTHK B
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moxensix  OM um MF. Omnpenensrorcs B3aHMOOTHOIIIEHUS OOBEKTOB, MX
noBezieHne u Kiaccel coriacHo OOIL.
Teopust I'.byua mo3BossieT onpenensiTh CTPATErHio MPOSKTUPOBAHUS MPEAMETHOM
obnacTh, UCXOAA M3 YTBEPXKICHHSA, 9TO BECh MATEPHAIBHBI MHP COCTOHT U3
o0pekToB. JlroOasi mpeaMmerHas  o0lacTb — 3TO  COBOKYIHOCTH OOBEKTOB,
CBSI3aHHBIX MEXIy CO00H HEKOTOPHIM MHOKECTBOM OTHOIICHHH (HACIEIOBAHUSA) H
MOBE/ICHNS B TEUYEHHE 3aJaHHOT0 BpeMeHH. To ecTh
< 00BEKTHAs OPHEHTANNS> = <OOBEKTH™> + <HACIICTOBAHHE™.
Kaxnoe nonstue IlIpO, BMecTe ¢ ero cBOMCTBaMH M OCOOCHHOCTSIMH ITOBEACHUS
SBJISIETCS OTIEIBbHBIM 00BeKTOM, a Bcs IIpO  — 3TO COBOKYIMHOCTH OOBEKTOB CO
CBSI35IMM, KOTOPBIE YCTAHABIMBAIOTCSI HA OCHOBE OTHOUIEHHMH MEXAYy 3TUMH
oOpekTaMu. B kadecTBe 0OBEKTa BBICTYMAalOT Kak aOCTpakTHBIE OOpa3bl, TaK H
KOHKPETHBIC (DM3MYECKHE NPEAMETHI WIM TPYINBl INPEIMETOB C  OOIUMH
XapaKTEePUCTUKAMH U (QyHKIUSIMH.
[Ipu onpenenenun 0OBbEKTAa HCTIONB3YETCS MOHATHIHHAS CTPYKTYypa — TPEYTOJIBbHUK
®pere (puc. 1), cormacHO KOTOpOTO OOBEKT eCTh OeHomam. MaTeMaTHYeCKHA
CHUMBOJ (3HAK, CIIOBO, UMs1) UCHOIB3YETCS IS HACHTU(DHUKAIINHA 00beKTa (BEpIINHA
1), a genorar (Il) cooTBeTCTBYeT ypOBHIO 3HAHWIl O CYI[HOCTH MOEIHPYEMOTO
MHpa,  OTpaKkaeMoil O3THM O0OBEKTOM. ECTeCTBEHHO, 4YTO [E€HOTAT MOXKHO
UIeHTU(HUIMPOBATh PA3IMYHBIM 00pPa30M, HCIOJB3YS JJsl OTOr0 BBHIOpAaHHbBIE
andaBUThl, U OIHOMY OOBEKTy MOIYT COOTBETCTBOBATH HECKOJIKO KOHIIETITOB
(111), otpaxkast BeIOpaHHBIN ypoBeHb abcTpakimu. Kaxmomy Tpeyronsauky dpere B
BBIOpaHHOM JIOTMYECKON crcTeMe OyJeT COOTBETCTBOBATh OIPE/CICHHBIH 00BEKT C
COOCTBEHHBIM MMEHEM, KOHIIENT KOTOPOro 3aJaeT CEMaHTHYEeCKOE COJepKaHue
[10-13, 15].
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Puc. 1. Tpeyeonvuux @pece 011 onpedenenus 00beKmos

B cootBercTBHM C TpeyronbHHUKOM @Ppere, 00BEKT COCTOMUT W3 COOCTBEHHOTO
WACHTU(HUKATOPA, IeHOTaTa — 00pa3a mpeaMeTa Wik a0CTPaKTHOTO KOMITOHEHTa, Ha
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KOTOpBIN YKa3bIBa€T 3TOT HMIACHTH()HUKATOP, M KOHIENTA, 3aJAlOLIETO  CMBICI,
COJIepKaHNE ICHOTaTA.

IIpu monemupoBanmm  00BbeKT [IpO wMeeT XOTSs OBl OJHO CBOWCTBO WIIH
XapaKTEepPUCTUKY W YHUKAIbHYI HICHTH()HKAIIMIO BO MHOXKECTBE OOBEKTOB M
MIPEIUKATOB CBOMCTB U OTHOIIEHUN MEXIY HHUMHU.

CpoiicTBO 00beKTa omperensercs Ha MHOXecTBe o0vekToB [IpO  yHapHBIM
MPEANKaTOM, KOTOPBIH IOJydaeT 3HAaUY€HWE WCTHHBI NPH HAIWYAN BHEIIHUX H
BHYTPEHHHUX XapaKTEPHCTHK 00BEKTA.

XapaKkTepuCTHKa — 3TO CBONCTBO, ONPENIEICHHOC Ha MHOXECTBE BHEIIHHX U
BHYTPEHHUX XapaKTEPHCTHK C YCIOBHUEM IMOTYyYEHHS HCTHHBI N3 00JacTH 3HAYCHUH
CBOICTB.

OTHoleHUe oOmpeesieTcs OWHAPHBIM TNPEIUKATOM Ha MHOXKECTBE OOBEKTOB

[IpO, mpuHUMarOmMX 3HAYCHHE WCTHHBI HAa 33JaHHOI Mape OTHOMICHHI 0OBEKTOB
tuma IS —A / Part — Of.

1.1.1 N3meHeHue AeHOTaTOB U KOHLENTOB 00HLEeKTOB

Bce osnemenTsl TpeyrompHuka ®Ppere — WMs, OEHOTAT W KOHIENT MOTYT
U3MEHATBCA. JIeHOTaT, KaK HEKOTOpas CYIIHOCTh HEKOTOPOH pearbHOCTH,
COOTBETCTBYET OIPEICIICHHOMY OOBEKTY M  MOXKET MpEICTABIATHECA B BHUJC
COBOKYITHOCTH OJJHOPOJHBIX HIIF HEOTHOPOIHBIX 3JIEMEHTOB (IIPEIMETOB).

OTH COBOKYITHOCTH MOTYT H3MCHATBCS TeKOMNOZUYUOHHBIM TITH KOMHO3UYUOHHBIM
MemoooMm.

JIeKOMIIO3UIIMOHHBIC W3MEHEHHS KOHIIENITOB BKJIIOYAIOT KOHIIENTHl HOBBIX
JIETaTM3UPOBAHHBIX OOBEKTOB C YIeTOM KOHIIENTa OOBEKTa WIIH Oe3 Hero.
W3MeHeHNs KOHIETITOB, KOTOPBIE COOTBETCTBYIOT KOMIIO3HIMOHHOMY MOIXOIY
(hopMHUpYIOTCS Ha OCHOBE aHANIN3a OJUHAKOBBIX KOHIICTITOB HJIM OTIHYAFOIIUXCS.
I[Ipn w3MeHeHWH YpoOBHSA jeTanmu3anuu (aOCTpakIuH) KOHIENTOB OOBEKTa
WCKIJIFOYACTCS OJHO WIIM HECKOJBKO CBOMCTB WM XapaKTEPUCTUK (OPMHPYEMOTO
KOHIIETITa TSI HOBOTO OOBEKTa C OJMHAKOBEIM JeHOTaToM. Kakmas w3 omepariuid
W3MEHEHUs1 00bEeKTa HMMEET OTPE/IeNICHHBIN MPUOPUTET U APHOCTD, & TAKIKE CBA3aHA
C COOTBETCTBYIOIIUMH OMYCTUMBIMUA H3MCHEHUSIMH JICHOTATOB M KOHIICTITOB.
Kaxxmprit 00beKT Kak CyIIHOCTh NPHHAICKUT HEKOTOPOMY MHOXKECTBY OOBEKTOB
0= (0, Oy ,..., O), tne O; = O; (Name;, Den;, Con;), a Name;, Den;, Con;
COOTBETCTBEHHO 03HAYAIOT — 3HAK (MMSs), JCHOTAT U KOHIENT o0bekTa. [loBenenue
konnenra Con; = (Piy, Pis ,..., Pis) onpenensiercst Ha MHOeCTBe npeankaros P=(P,,
Ps,..., P.).

K 6a30BbIM omnepanusM U3MEHEHHUs JEHOTAT OTHOCATCS CIIEIYIOIIHE.

ﬂekomnmuuuonnoe usMeHnenue oeHomama:
®opMHpOBaHUE HOBBIX AEHOTAT OJXHOPOIHBIX OOBEKTOB
dECdS(Oi): O — {Oil yeees Oik}:
rae O;- O;(Name;, Den; Cony ¥j Con;; = Con;;

Den; = Denj; U ... U Den,.
6



®opMHUPOBaHUE HOBOT'O JICHOTATa HEOJHOPOIHBIX OOBEKTOB:
decdn(0;): O; — {Oy1, ..., Oy},
rae O, - O;(Name;, Den; Cony V'j Con; = J;

Den; = Den;; U ... L Deny.
Komnoszuyuonnoe usmenenue oenomam
Komno3uiusi 0THOPOTHBIX TCHOTAT 0OBEKTOB BKIIFOUACT:
comds(Oil, vees Oik): {Oil s ey Oik}: — 0,
rae O;- O;(Name;, Den; Con;)

7j Con; = Conj; Denj; U ... U Denyc = Den;.
Komno3uiust HeOTHOPOIHBIX JICHOTAT OOBEKTOB UMEET BUJ:
Comdn(Oil, ...,Oik): {Oil s ey Oik}: — 0,
rae O, - O;(Name;, Den; Con;) Vj Con; = d;

Den;; U ... U Deny, = Den;.
Pacmmpenne xkonuenta odbekra. Eciu Py € P, Py € Con; P(O;) npuauMaror
3HaueHue UHCTHBL, TO CcONnexp(0;, Py): O; — O,
rae O;' = O;'(Name; Den,;, Con;’), Con; u { P;} = Con;.
Cy:xenune konuenta oowmexra. Ecm Py, € Con;, To connar(O;, Py): O; — Oy °
rae O;" = O; (Name,, Den;, Con;’), Conjj = Conjj\ P;.
Axcuoma 1. Eciu P1eP, P, € Con; P, (O)) npurumaet 3HaueHHEe HCTHHBI, TO CONEXP
(O, Py):

O — Oi, rae Conij U{Pt} = Con;.

st MHOXecTBa 00BeKTOB O=(0y, O1,..., O,) BBIIOIHIETCS OTHOIIEHHE
Vi [(i>0) & (O;€ Op)]. (1.1)

Mexay oONpeneneHHbIMU 3JI€MEHTaMH MHoOxkecTBa (O CYyIIECTBYIOT OTHOIIEHUS
npuHaanexxHoctH. Ha 3ToM  ypoBHe BbIIensaoT cymHoctd  [IpO  mytem
COOCTBEHHOI'0 CYOBEKTHBHOI'O BOCIIPHATHSI M OMHUCHIBAIOT MX OOBEKTaMH B BHUE
6a3oBbIx noHATHI OM. Briaenenne cynHoOCTe!H OCYIIECTBIISIOT C Y4ETOM OTJINYHHA,
OTIPENIENAIONINX COOTBETCTBYIOIINE UM TOHSATUHHBIE CTPYKTYpBI, HCXOAS U3
TpeyronbHuka dpere, 1 GUKCUPYIOT OOBEKTHI WAECHTU(HHUKATOPAMU U KOHIIETITAMHU.
Pesynberar aToro ypoBHs aHamu3a — OM. B Hell Ha maHHOM ypOBHE pa3MeIleHBI
TompKO WMeHa 00BekTOB [IpO. OOBEKT mMeeT XOTS OBl OJHO CBOWCTBO FITH
XapaKTepPUCTUKY M  YHUKAJIbHYIO HJICHTU(QHKALUIO BO MHOXECTBE OOBEKTOB,
HNpPeJUKaToOB CBOMCTB M OTHOWIEHMH Mexay HumH. OTHOLIEHHE onpeaensercs
OMHapHBIM NPEeIUKaTOM Ha MHOKecTBe 00bekToB [IpO, NpHHMMAIOIIMX 3HAYEHHE
uctunel Ha nape IS —A/Part — Of.

Jns npoexktupoBaHuss OM wucnonb3yercs — JIOTUKO-MaTeMaTUYECKUI ammapar,
MPUMEHSIEMBIN HA YETBIPEX YPOBHSX.



1.1.2 YpoBHM noruko-mateMaTuyeckoro mogenupoanus NMpO

YerblpexypoBHeBoe 00BbeKkTHOe MozenupoBanue I[IpO sBusercs pa3BUTHEM
MOJYJIbHOH TapagurMbl  JIEKOMIO3UIINU I[IpO w3 (YHKIMOHATBHBIX U
UHTEePPEHCHBIX O0BEKTOB M WX  ONpeAelieHus W yrouyHeHWs Ha [-IV  ypoBHiIx
JIOTHKO-MaTeMaTH4YecKoro ammapara (puc. 2.):

. O6o0maromuii ypoBensn omnpenersier 60a3oBsie moHATHA [IpO — 00BEKTH 0e3
ydeTa uX CyIIHOCTH M cBOMCTB. OOBEKT 3a/1acTCsl B BUAE JICHOTaTa B COOTBETCTBUH
¢ teopueir Opere B BuIE <M 00BEKTa> <KOHIICTIT>.

Il. CTpyKTYpHBIH YpPOBEHb OIpEACISICT PACIONIOKEHHE OOBEKTOB B CTPYKTYpE
mogemn [IpO, ycraHaBmMBaeT ymopsAodeHHE OOBEKTOB M IPEACTaBICHHE WX
CTPYKTYpbl B BHAe Tpada C omepanusiMu Hax oObekTamu (0OBEIMHEHHS,
HepeceveHNs, pa3HOCTH, PWIOKCHNUS, CHMMETPHYHOM Pa3HUIIBI U JIp.

111. XapakTepucTtuyeckuii ypoBeHb 3amacT o0mue, crieruduyecKie CBOMCTBA U
XapaKTEePUCTUKN KOHLENTOB OOBEKTOB B JIOTHKO-aIreOpandecKoM MpeACTaBICHUI
00BEKTOB B BHE Tpada c XapaKTepUCTUKaMH M CBOMcTBaMHu B Mojenu MX;.

IV. IloBeneHyecKnii ypoBeHb OIPEACIACT NOBEICHUE W M3MEHEHHE OOBEKTOB B
3aBUCHMOCTH OT COOBITHI, KOTOPbIE OHHU CO3JAf0T IPH UX BBIOJTHCHHH.

I[Ipn BbIBICHMHM OOBEKTOB Ha 0000IIArOmEeM ypOBHE, IPOBOJMTCS HX
KOHKpETH3alus K BHIY:

- KJacc, Kak OOBEKT, KOTOPBIH MpeNCTaBiIsIeT cOO0H MHOXKECTBO;

- 3K3eMIULIp Kiacca, KaKk OOBEKT, KOTOPBIH SIBISETCS 3JIEMEHTOM
OIIpe/IeJICHHOT0 MHOYKECTBA, KOTOPBIN CaM SIBIISIETCS KJIACCOM;

- o0beaMHEHHBIH Kiacc, Kak MHOXECTBO, KOTOpO€  SBJIAETCS MpPSIMOif
CYMMOM HECKOJIBKUX APYTUX MHOXECTB;

- KJIacc-TiepeceyeHue, Kak MHOXECTBO, KOTOPOE SBIETCS OOIIeH 4acTbio
JIPYTUX MHOXECTB;

- arperupoBaHHOrO  KJjlacca, Kak MHOXECTBa, KOTOpOE  SIBIISIETCS
IIOJMHOXKCCTBOM JICKapTOoBa TMPpONU3BEICHUA HECKOJIBKUX  APYTUX
MHOKECTB.

Jloruko-anreOpanyeckas KOHIEMIMS CTPYKTYPHOI'O YPOBHS IPOCKTUPOBaHHS
paccMaTpuBaeT MHOXeCTBO 00BekToB IIpO kak anrebpamdeckyro CHCTEMY U3
COBOKYITHOCTH OOBEKTOB W MPEIUKATOB OIpPEJEICHHON CHTHATYphl, KOTOpHIE
COOTBETCTBYIOT YCJOBHSM KOHIIENITYyaJbHOTO MOAETMpPOBaHUS 00BekToB [IpO ¢
[IOMOIIBIO ONEpaIuii:



[. Obobmarommii yposeHs @. @

DJ lFH.,,_LLJlLHIiL MHOMCCTEBO UG bLhIUE

[I. CrpykTYpHBIil YPOBEHB N
CipeigieHne Hepapxim o0 beToR é @

IT1. Xapakrepucruieckii ypoBeHhb
Onpenenedne wHTepdeiicon I die
obkexton [H .

IV. TloBeneHuecknii ypoBeHty, . Inidn2dnz
EJ‘II['!IE,ZI_E'.'I-EHI-IE TOBREIeHHA l.'flﬁ'lwl.‘.l{'l'ﬂl-'t : f i

Puc. 2. Ypoenu npoexmuposanus OM

- 0-apHoii 1u1s 3a1aHKs] KOHCTAHT B YCTOSIBIIMXCS XapakTepuctukax [IpO;

- YHApHOW JJIs OTOOPAKEHHUS CBONCTB OTJCILHBIX 00BEKTOB;

- OuHapHOW Ui 3aJaHUsl B3aUMOCBA3€H MEXIy OTACIBHBIMH IapamMu

00BEKTOB.

OOBEeKT, MMEKIIUKA OJHOBPEMEHHO CTaTyC MHOXecTBa (Kjacca) MW DJIEMEHTa
Kakoro-mm0o MHOXECTBa, KMEET BHEIIHHME W BHYTPEHHHE CBOMCTBA WU
XapaKTePUCTHKH.
Xapaxmepucmuka 06beKTa — 3TO COBOKYITHOCTH CBOMCTB (YHapHBIX IPEAUKATOB) U
KOTOpOEe  SIBISIETCA TIOJAMHOXKECTBOM MHOXECTBA, BBIJICIEHHBIX B CHCTEME
MPEIUKATOB, YAOBJIETBOPAS YCIOBHIO, IIPH KOTOPOH KaXKABI OOBEKT MPUHHMAET
3HaYeHWe WCTUHBI OIHOBPEMEHHO He Oonblle, dYeM OJUH Npeaukar u3
COBOKYITHOCTH. XapaKTepPUCTHUKA MOXKET OBITh BHEIIHEI U BHYTPEHHEH.
Brewmas  xapakmepucmuka TIpeIHa3Hau€Ha U OMHCAHUS  HPOOIEMHON
OpPHEHTAIlN COBOKYITHOCTH OOBEKTOB M HX CTaTyca KaK AJIEMEHTOB MHOJXECTB.
Kaxxmoe BHeITHEee CBOWCTBO BXOJHUT B COCTaB OOBEKTHOM XapaKTEPUCTUKH OJIHOTO
npobuiemHoro acrnexra [1pO.
Brympennaa xapakmepucmuka TIpeIHa3HaueHa I OTPEICTICHNS CTaTyca 00BEKTa,
Kak ONHOTO W3 KpHUTEepHEeB (OPMHPOBAHUS MHOXKECTBA U3 OOBEKTOB,
SKBHMBAJIEHTHOI'O BHEIIHUM CBOMCTBaM.



Buewnue u enympennue xapaxmepucmuxu OOBEKTOB 3aJalOTCS CIFCKOM WIN
MHO>KECTBOM CBOMCTB C pa3HbIMH THIIaMH. [Ipu 3TOM, CITUCOK CBOWMCTB JIt000# U3
ATHX XapaKTEPUCTHK COICPKHUTCA TOIBKO B COOTBETCTBYIOUICH MOJEIBHON
xapakrepuctuke MF = (MFy, MF,,..., MF,).
K omepanmsam moauukamuy B3aWMOOTHOIICHIH 00BEKTOB OTHOCSTCS

- 3K3eMIULIpU3anusl 00BEKTa-MHOXKECTBA C 3aJJaHUEM PA3JIMYHBIX BHEITHUX

CBOWCTB, NIPHHAJIC)KAIINX BHYTPEHHEH XapaKTepHCTHKE Ki1acca;
- KIaccuuKanus OOBEKTOB, KOTOPBIC TPYIIHPYIOTCA MO  BHCIIHHM

CBOMCTBAM.
CBolicTBa, COOTBETCTBYIOIIME OJHOH W TOM JKE€ XapaKTepUCTUKE, MOTYT
HCIIOJB30BaThCI B KOHUEMNIUU  CTPYKTYPHOH  YHOPSJOYEHHOCTH  IpHU

KOHKpETH3allud OOBEKTOB M ONPEICICHUU KX MPHHAIICHKHOCTH K KIACCY.
OmnpeneneHrue NPUHAMAISIKHOCTH OOBEKTOB [OCTHUrAETCS MyTEM peali3alluu
OTHOIIICHHE TPUHAICKHOCTH tunma "Part-of", omepanuu geranmMzanuu U
arperamum.

PaccmoTtpum 6osee moapoOHO ypoBHHU MpoekTrpoBanus moxaenu [1pO.

O000maromuii ypoBeHb npoekruposanust OM

DTOT ypOBEHB 3aJaeT HAWBHICIIYIO Mepy abcTpakuuu otobpaxkenus [IpO B OM c
HCTIONIb30BAaHUEM KOHLEIIUK 0000MIEHNS ¢ IENbI0 onpeeneHus cymuocreit [IpO
U TIpeJCTaBlIeHHE HX B BHAEC 00BeKTOB OM  Kak 0a30BBIX MOHATHA MOJIEIH.
PesynbraTom sBisiercst crienudukanys oObEeKTOB BHAA!

<uMs 00BEKTa> <KOHILIEIT>,

rae ums obvexkma — WUIACHTU(UKATOP HM3 CHUMBOJBHOW CTPOKH JUTEP U
JIECSITUYHBIX 1TUGD;

KOHYenm — TEKCT, KOTOPBIA ONpeessieT CEMaHTUKY <IIEHOTAT 00hEeKTa>.
Anamutuk BhIensger cymHocTH [IpO myTeM CyOBEKTHBHOTO BOCHPHUSTHS
MOCJICIHEM M OINWCBIBAET HX B BHJEC OOBCKTOB KaK 0a30BBIX TOHSITHH
MPOEKTUPYEeMON MoJeu. BbineneHne CyHIHOCTeH OCYIIECTBISIETCS C  yYETOM
W3MEHEHUH, KOTOpbIE  OMPENENAIOTCS  MOHATUHHBIMH  CTPYKTYpaMH — —
TpeyronpHukamMu @pere u ¢ukcupyercs UACHTU(DUKATOPAMU M KOHIIETITaMHU.
PesynpTar sTOro mpoektupoBanus — OM, B KOTOpOH pa3MelieHbl NMEHOBAHHBIE
o6bekthl [Ip0, obpasyroiue MHOKECTBO O=(0q, O ,..., Op), Tie Oy — 00BEKT
[pO u muoxectBo O'=(0; ,..., O,) ACHOTATOB U KOHIENTOB OOBEKTOB IMOCIE
JIEKOMIIO3UIIUN U KOMITO3HUIUU.

Mexmy ompeleneHHBIMH dJIeMEHTaMd MHOXecTBa (' CYIIECTBYIOT OTHOIIEHHS
npuHamiesxxkHoctd (€). Ha atom ypoBHe BeigesstorT cymuoctd I[IpO  myrem
CyOBEKTHBHOTO BOCIIPHATHS W ONHCaHUS UX B BHIAC 0a30BbIX MOHATHH OM.
Brigenenue cyumiHoCTEH OCYIIECTBISIIOT C YYETOM OTJIMYHMM, ONpeAesstomux
COOTBETCTBYIOIINE MM IOHATHHHBIC CTPYKTYpBI, HCXOJs U3 TpeyroipHuka dpere.
OOBEKTHl TONTYYAOT HUIACHTU(PHUKATOPHI M KOHIENTHL. Pe3ynpTar 3TOro ypOBHS
aHamm3a — OM. B He#l Ha JaHHOM YpOBHE pa3MENICHBI TOJIBKO MMEHA OOBEKTOB
IIpO u npaBuia U3MEHEHUs JEHOTATOB.
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CTpyKTYpHBI YpoBeHb MoaeupoBanuss OM
OOBeKThl YK€ oOmpelelieHbl Ha oboOIaromeM ypoBHe abctpakimu. Kakmpri
OOBEKT 3aJaeTcsl KaK MHOYKECTBO WJIM 3JIEMEHT MHOXKECTBA.

Iycte O=(0g, 04, Oy . .., Oy), uckmouas u3 MHOkecTBa O 3eMeHT Op, KOTOPbIH HE

OPHHAIUICKUT IPYTHM dJIeMEHTaM, mojxydaeM MHOkecTBO O '=(01, O, ,...,0y).
Beipaxkenue (1.1) Ha 3TOM ypoBHE TpaHCHOPMHUPYIOT B TaKOE:
i 7j [(i>0) & (j>0) & (i #]) & (Oi€ O)]. (1.2)

B Bripaxennu (1.2) xaxaplit 13 00BEKTOB SIBISETCS MHOKECTBOM WIIA 3JIEMEHTOM
OMpPENEICHHOIO0 MHOXECTBA M K HUM TPHUMEHSIOTCS OMNCpPaIliil TEOPETUKO—
MHOXECTBEHHOMN alreOpbl. DTO BBIPAXKCHHE OMPEICIIICT OTHOIICHUE YacTh—IICNIOE,
JK3EMIUTIPU3AINH U arperanuu.

Kaxmprit 00bEKT Ha CTPYKTYPHOM YPOBHE MPEICTABIACTCS KAaK MHOXKECTBO WIIH
anemeHT MHO)kecTBa. [Tycth O'=(04, Oy, ... Oy), OS=(0S;, OS,, ... OS,) i OScO'.
Torma IS: O' — OS ecTh orpaHudeHNE TOXKASCTBEHHOTO 0TOOpakeHus: O' Ha ceds.
Eciun S=(S;, Sy, ... S;m) — MHOXKECTBO OOBEKTOB, KOTOPBIE OMPE/ICICHBI HA JTAHHOM
ypoBHe, To TS: OS — S, rae kaxaomy OS; cootBerctByeT Si. T.e ompeaeneHo
oToOpakeHHe MeXly 00beKTaMU Ha 0000IIAI0NIEM U CTPYKTYPHOM YpOBHSX TS%|S:
0" —S.

HOycte Q = (U, N, /, 0, @, —) — COBOKYNHOCTh TEOPETUKO-MHOKECTBEHHBIX
omeparmii. Torma X = (S, Q) ompenensier anreOpanvecKyr0 CHUCTEMY IS
CTPYKTYpHO-yIOopsiloueHHoro  ypoBHs. OHO  0asupyercs Ha  TEOPETHUKO-
MHOYKCCTBEHHOMN KOHIICTIIUH, B COOTBETCTBUH C KOTOPOW OOBEKTHI, OMPEICIICHHBIC
Ha O000OIIAINIEM YpPOBHE, MPEIOCTABISAIOTCS KaK MHOXKECTBA HWJIM 3JICMEHTHI
OIpe/IeTICHHOr0 MHOXeCTBa anrebpanyeckoit cuctembl X = (O', £)) CTpyKTypHOTO
YPOBHSI.

CyIIHOCTh TEOPETHUKO-MHOKECTBSHHBIX OTIEPAITHii:

- obveounenue |J (A, B), tie A u B — 00BEKTBI CO CTATYCOM MHOXECTB.
Pe3ynbTar MpUMEHEHHUS ONMEPAIMU: HOBBIM O0BEKT-MHOXECTBO, KOTOPOE
MOJY9eHO 00beAMHEHIEM MHOXecTB A 1 B;

- nepeceuenue (A, B), tne A u B — oObekThI-MHOXecTBa. Pe3ymbTar
MIPUMEHEHHUs OIepaluil: HOBBIH OOBEKT-MHOXECTBO, KOTOPBIH fABISETCA
nepecedeHrneM MHOXxecTB A 1 B;

- ewiuumanue D = A @ B npu B < A. Pesynbrar npuMeHeHHs ONEpaIiH:
HOBBIF 00BEKT-MHOKECTBO CO BCEMH dJIEMEHTaMH A, KOTOPbIC HE BXOAT B
B;

- cummempuynoe goivumanue S = A\ B, tne A N B, uue A — B, e B cA.
PesynbraT HpPUMEHEHHUS ONEPalUd — 3TO HOBBIH OOBEKT-MHOXKECTBO C
MHOXKECTBOM DJIEMEHTOB, KOTOpble mnpuHamnexxar A wm ("wm" —
pacnpenenenHoe) B.
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IIpn mnpuMeHeHWH TaKWX ONepalui K KaKIOoW mape OOBEKTOB MPOBOIUTCS
BBISIBIICHIE KOPPEKTHOCTH CTPYKTYPHOH YHOPSIOYCHHOCTH M ONpPEAETICHHE HOBBIX
00BEKTOB, KOTOPHIE HE BBISBICHBI HAa 00OOIIAIOIIEM YPOBHE.

Takum 00pa3oM, Ha JAHHOM YPOBHE OCYIIECTBIIICT PEIICHUE CIeIYIONIIX 3a/1a:

- ompenencHUE U GUKCAlMs CTPYKTYPHOU YHOPSI0YEHHOCTH OOBEKTOB;

- pacuMpeHHe OmnucaHus OOBEKTa WIM KOHKPETH3alul0  O0BbeKTa B
ctpykxrype IIpO;

- ompeJeyieHUuE HOBBIX 00BEKTOB, CBSI3aHHBIX C 33JlaHHBIMU 00BEKTaMHU;

- dopmupoBanue oobekTHOro rpaga IpO.

[IpuHOUD BRMHUTAHUS OOECIEUMBACT CTPYKTYPHYIO YIOPSAOOYCHHOCTH OOBEKTOB
WIA CHCTEMBI IIyTeM IPHUMEHEHHs OTHOLICHHS IPHHAUIC)KHOCTH. BrineneHne
o0bekTa M (PUKCAlMIO ero BHEIIHUX Pa3IMduil OCYLIECTBIISIETCS HA OCHOBE aHaJIH3a
€ro CTPYKTYPHOTO TpPEICTaBJICHHS M ONIpENeseHHs MecTa B OOBEKTHOM rpade
IIpO.

PesynpTar mpoekTupoBaHHMsS Ha 3TOM YypoBHe — Tpap OM (puc.3) c
YCTaHOBJICHHBIMU OTHOIICHUAMH MEKIAY O6’I)€KT3MI/I C Y4YE€TOM CJICAYIOIIUX
TpeboBaHuii:

- MHOXXECTBO BEpIIMH rpada 3agaeT B3aMMHO OJHO3HAYHOE OTOOpaKEHHE
MHOXeCTBa OOBEKTOB B Tpad 3TOro YpoBHS, OIPEICICHHBIX Ha
0000I1IeHHOM YPOBHE.;

- Ul K&XKIOW BEpIIMHBI CYLIECTBYET XOTS OBl OJIHA CBSI3b (CTPYKTYpHas) C
JIpyroil BepuiuHo# rpada (—) ;

- cymecTByeT Jummb oxHa BepmumHa O; rpada G (pumc.3), KoTOpas mMeeT
CTaTyC MHOXECTBA 00BEKTOB, oToOpaxkatomiero [IpO B nenom.

Puc. 3. Cmpyxmypa epagpa G ={O}

[octpoennsiii rpadp G KOppeKkTHpyeTcss M PECTPYKTYpUPYETCS C IIOMOIIBIO
omepanuii 00beIWHEHUs, TIEPEeCeUCHHs, IOMOJHECHUS W Ap. 3aTeM MPOBOJIUTCS
KOHTPOJb 3TOTO Trpada HA CTPYKTYPHYIO YNOPSAIOYEHHOCTH HOBBIX OOBEKTOB,
KOTOpBIe He OBUTH BBISIBICHBI HAa 0000MIIAIOIEM YPOBHE.

Takum o0pa3oM, mpH CTPYKTYPHOH YHOpSAOOYeHHOCTH Tpad  pacmmpsercs
CIIEIYIOIIMMHU ONePAIMSIMH:
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- KoHKkpemusayus 00bekmog, TPH KOTOPOH, BO3MOKHO, €AWHCTBCHHBIN
00BEKT — DJEMEHT MHOJMKECTBA — 00Ja7aeT BHEIIHUM CBOWCTBOM,
SKBHBAJICHTHBIM OJJHOMY M3 BHYTPEHHHX CBOWCTB 00BEKTa-MHOXKECTBA;

- NPUHAONENHCHOCMb 00BEKMOE COCTOUT B TOM, YTO JIEMEHTHI MHOXKECTBA
IpU YCJIOBHU BIAACHHUSI OJAHUM M TEM JXE BHEIIHHM CBOWCTBOM (WK
COBOKYIIHOCTBIO CBOWMCTB) 0O0JIaal0T BHYTPEHHHM CBOICTBOM 3TOTO
MHO)KECTBA.

CBOICTBa, KOTOpPBIE COOTBETCTBYIOT OJHOW M TOT JK€ XapaKTEPUCTUKE, MOTYT
UCTIONB30BaThCS B MPOLECCE CTPYKTYPHOH YIOPSAAOUYCHHOCTH BO BPEMsI PEIICHHS
3ajad, Kak KOHKPETHU3aIus 0ObEKTOB, TaK M OMPEACICHHIE X IPUHAIC)KHOCTH.
IIpu pemennn mepBOW 3aJadll OHM BHOCSAT KPUTEPUH W3MEHEHHS OOBEKTOB U
MO3TOMY MOTYT OBITh Pa3HBIMH U1 KaXIOTO OOBEKTa-3JIEMEHTAa MHOMKECTBA C
KOHKPETU3UPYIOIIUMH CBOHCTBAMH.

[Ipn permennn BTOPOIt 3amauu 3aaeTCsi KPUTEPHH MPUHAUIC)KHOCTH OJUHAKOBBIH
JUIT KaKI0TO OOBEKTa-3JIeMEHTa MHOXKECTBa (CBOMCTBA, KOTOpBIC OMPENCISIOT
MPUHAIJICKHOCTE). YacTHBIM ciydalf OTHOLICHUsS] NPUHAIICKHOCTH — OTHOILICHHUE
‘Part—of’,

Konrpons momuHoTsl M He wm30bITOuHOCTH Tpada OM obecneumBaeTcs ITyTeM
yCTpaHEeHHUs] MPOAYOIMPOBaHHBIX OOBEKTOB B pa3HbIX MHOXecTBaX. OOBEKTOB
CHUCTCMBI.

[Ipn  CTPYKTYpHOH yHOPSIOYCHHOCTH Trpad OTIPEETSIOTCS orepanyn
KOHKPETH3allul W NPUHAIICKHOCTH O00BeKkTOB. KOHTpOmb mONHOTEI M He
n30bIToyHocTH rpada OM 1O3BOJNSIET YCTpaHATh CAyONMPOBaHHBIE OOBEKTHI B
Ppa3HbIX MHOXKECTBAX.

Xapakrepucrnueckuii ypoBeHb npoexkruposanusa OM

OOBeKTHI, KOTOPBIE ONPEAETICHbI Ha CTPYKTYPHOM YPOBHE aOCTpakLiH, HAa JAHHOM
YPOBHE C HOMOIIBIO JIOTHKO-AIre0panyeckux Omepauuil MO3BOJSIOT MPOBECTH
Moaudukanuio o0sekTHOro Tpada G ={O} W KOHKPETH3AIMI0 WX CBOWCTB H
XapaKTEepPUCTHK HA OCHOBE IPEIUKATOB MHOXKeCTBa P Ham MHOxecTBOM O.
Bxonnast wuH(opmanus JaHHOTO  YpOBHS — oOwektHell Tpad G co
cnemudukanuaMu  00bEeKTOB. Pe3ynbTaT YpOBHS — OTKOPPEKTUPOBAHHBIN U
pacumpenaslii  rpagp  OM  HOBBIMH  OOBEKTAaMH € JONOJHHUTEIbHBIMH
XapaKTepUCTUKAaMH M CBOWCTBaMH. [y 3amaHus XapaKTEpPUCTHK M CBOWCTB
(mpenukaroB) crpoutcs anredpa. Ha cTpyKTypHOM YpOBHE aOCTpakiuyd 0OBEKTaM
33Jal0TCd  CBOMCTBA M XapaKTEpUCTUKH. [IJIi HUX HCIOJB3YIOTCS MHOXXECTBO
npeaukatoB P=(Py, P, ..., P,) Ha mHOxectBe S u OA=(0A;, OA, . OA,), tae nis
kaxg0ro OA, cymectsyer Pj Takoi, uto Pj Ha OA4; NpMHUMAET 3HAa4EHUE UCTHHEL.
Torna IA: S — EA ecTb orpaHu4eHue TOXXJIECTBEHHOTO OTOOpaXkeHUs S Ha ceOsl.
Eciu A=(A1, A,, ... AY) — MHOXeCTBO 0OBEKTOB, KOTOPBIE OIPE/IEIECHbI Ha JJAHHOM
ypoBae, 1 TA: OA — A, rae kaxaomy OA; cooTBeTcTBYeT Aj., TO ONpenessieTcs
OTOOpaXEHHE MEXAy OOBEKTaMH Ha CTPYKTYpHOM M XapaKTepHCTHYECKOM
YPOBHSIX
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TA#A: S > A.

Q = (A, P) ompexnenser Moienp anreOpsl  XapaKTEPHCTHYECKOTO YPOBHS Ha
MHO€ECTBE A U npeaukaTos P.
B cooTBeTcTBHHM € XapaKTEPUCTHYECKHM AaCIeKTOM IS KaXIoro M3 OOBEKTOB
dopmupyercs ero koument. Ecim O'=(04, Oy, ... O;) — COBOKYIIHOCTH 0OBEKTOB
IpO, a P'=(Py, Py, ... P;) — MHOKECTBO YHApHBIX TPEIUKATOB, KOTOPHIC CBA3AHBI
co cpoiictBamu 00bekTOB IIpO, To KoHIENT O' 00BekTa O; ABIICTCA MHOKESCTBOM
YTBEPXKICHUH, KOTOpPBIE MOCTPOEHBI HAa OCHOBE IPEAMKATOB ¢ P', mpuHMMarommx
3HAYEHHME UCTUHBI [l COOTBETCTBYIOMEro 0obekta. To ects Con; = {Ay} i Px(0;) =
true O. CornacHO CTPYKTYp KOHIENTOB MEXAy OOBEKTaMH OIpPEACIAIOTCS
OTHOIICHUS TUTIA «POJ-BUA".
Beipaxkenne 4 = (O’, P’) ompenenseT CHCTeMy KOHIENTOB 00bekToB O’ U
npeaukaroB P’ ¢ momoupio 0-apubix, ynapHwix U OuHApHbIX OTIEPALIH.
Axcnoma 1. Kaxnpiii oobekt [IpO umeer Xxorss Obl OJHY  XapaKTEPHCTHKY,
KOTOpasl 3aJlaeT CEMaHTUKy M YHUKAIbHYIO WICHTU(QHUKALUIO BO MHOXECTBE
06wekToB I1pO.
XapakTepucTHuku (GOPMUPYIOTCS aHAIUTHKOM KaK MHOXECTBO CBOWCTB. OTO
MHO>KECTBO MOYKET PaCIIMPATHCS U MOAUDHUINPOBATHCS B Ipoliecce GOpMUPOBaAHHS
mogean OM. XapakTepHCTHKH ONPENENSIOTCS TUIIOM OOBEKTa W MpPUHAJJIe)KAT
TOJILKO OJHOMY 00BbekTy Momenu [IpO. OHu mpenHa3HAYCHBI IS OMpPEICIICHHUS
CTPYKTYPHOTO CTaTyca OOBEKTOB (RJIEMEHTOB WJIM MHOKECTB), U TIOAPA3ACIATCS Ha
BHEIITHUE W BHYTPEHHUE XapaKTEePUCTHKH, CMBICI KOTOPHIX ONpPEACIICHEI BEIIIE.
XapakTepuCTHKH 3aJaloTcsi B BHJE CIHCKA WM MHOXECTBA CBOWCTB C
HECOBMAJAIONIMMHA THIMIAMH, WIH COOTBETCTBYIOUINE pPAa3HBIM  MOJCIBHBIM
XapakTepucTukaM. JI00OH OOBEKT MHOXECTBA WJIH DJJIEMEHT €ro MOXKET
COOTBETCTBOBATH TOJILKO OJTHOH BHEITHEH M BHYTPEHHEH XapaKTEPUCTUKH, TO €CTh:
- 00BEKT-MHOXXECTBO — BHEIIHSS M BHYTPCHHSA XapaKTePUCTHKA;
- 00BEKT-2JIEMEHT — BHYTPEHHSISI XapaKTepUCTHKA.
OCHOBHOE YCIIOBHE ONpEAETCHUs TPHUHAMISKHOCTH OOBEKTa K  MHOXECTBY
OKBUBAJCHTHOMY BHYTPEHHEMY CBOMCTBY OOBEKTa-MHOKECTBA.
Ha xapakrepucTuueckoM ypoBHE (YHKIMOHAIBHBIM OOBEKTaM OMpENeITIOTCs
BUJIBI CBSI3M - UHTepQeiic, B KOTOPOM NEPeJaloTcsi BHEUIHHUE XapaKTePHUCTHKH
JPYTUM 3JIEeMEHTaM, CBSI3aHHBIM Ha rpad)e OTHOLIEHHEM IPHHA/ICKHOCTH.
B cBsi3u ¢ 3THM, K paHee noctpoeHHOMY rpady G 100aBisIOTCS XapaKTEepPUCTHKA
Mozenu MF n uaTepdeiich:

G ={0, I, R}, (1.3)

raie O — MHOXeCTBO 00BEKTOB ((PyHKITHIA),
| — MHOECTBO HHTEP(EHCOB,
R — mHOXecTBO oTHOWmEHNH (relations) Mexly 0ObeKTaMu.
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B rtpad G pmobaBnstorcss  o0bekThl | (puc.4), KOTOpBIE SIBISIOTCS
nHTEp(PEHCHBIMU 00BEKTaMH, T.€. BBIMOJTHSAIOT (QYHKIHIO BbI30Ba OOBEKTOB H
nepenavu UM COOTBETCTBYIOLIHMX JAHHBIX B TpeOyeMoM (opmare.

(90 HaYeHA
@ . @ NokaneHele
ofbekTel

FHTE R EfcHEIE
oBBeKTRI

¥aaneHHel e
0B bekTsl

Puc. 4. I'pagh G na mrosicecmse 06vekmos u unmepeticos

Bepmmnst qarsoTo rpada G 3amarT GyHKIHOHATBHBIE 00beKTEH — O, O,, O3, Oy,
Os Og , O7  Og wu unrepdeiicupie 00bexTel — 0’5, O’ O'; O's, KOTOpPHIC
pa3MenIalTcs B PEO3UTOPHHU, a JYTH COOTBETCTBYIOT OTHOIICHHUSM MEXIY BCEMHU
BUIaMH OOBEKTOB.

Onementsl Tpada O; — Og ommceBarores B SI1, a uaTepdeiicapie 00BeKTH O's —
O’s B crneumansHoM s3bike uHTepdeiica IDL (Interface Definition Language),
pa3pabOTaHHOTO B  paMKax mpoekta CORBA. TIlapamerpsl BHEUTHHX
XapaKTepUCTUK MHTEP(EHCHBIX 0OBEKTOB IMEpeNaloTcsl MEXIy OOBEKTaMH depes
uHTepdeiicel 1 ToMevaroTes Kak in (BXoHO#), OUt (BBIXOIHOI), INOUt (BXOaHO#M 1
BBIXOaHOH) B IDL.

OyHKunOHaNBHBIE 00BbEKTHI rpada G COOTBETCTBYET METOJAM peaM3alii dTHX
o0wpekToB [IpO. [lpm koHKperm3amuu (QYyHKIHMOHATBHBIE OOBEKTH TIpada
YCTaHABIIMBAIOT CBSI3b C IPYTHMH OOBEKTaMH Yepe3 HHTepdeiicHbIe mapaMeTpsl in,
out, inout mHoXectBa 1.

UurepdeiicHble 00bekThl Tpada colepkaT OIMCaHUE IepelaBaeMbIX JaHHbIX,
omeparopsl  ynaneHHbIX Be3oBOB RPC mmum RMI u mepemaum manmbix. [lpm
HEOOXOAMMOCTH TepelaBacMble IaHHBIE mnpeobpasyrorcst OpokepoM ORB  k
COOTBETCTBYIOIIMM (hOpMaTaM Cpezbl BHIIIOTHEHHS METOIa OOBEKTa.

[To rpady G (puc.4) MOXKHO MOCTPOUTH TporpaMMel P; — Ps ¢ mcnonp3oBanneM
orepaTopoB o0beanHenus (coopku) link:

1) Pi,=0,u Os, link P1=In O’ (02U 05);
2) P> =0, U O, link P> =In O’% (02U 08);
3) Ps;

4) Ps= 040 Oy, link Ps=In O’7 (O4U 07),
5) Ps= 04U Os, link P4=In O’ (04U 08);
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6) Po= (Pl UP, UP3 UP4U P5).
Pesynbrar cBsi3u AByX 00bekToB (Hampumep, link P,(O’%) - ato unHTepdeiicHbIit
00bekT In O’ . B 3TOM 00BEKTE 3amaeTCsl CHOHCOK BXOJHBIX HHTEP(EHCOB,
COBIAJIAIONINX C MHOXXECTBOM HHTep(deicoB 00BbEKTa—TIpUEMHHKA, a TaKKe
CIIMCOK BBIXOJHBIX MHTEP(ENCOB, KOTOPOE COBIA/IAET C MHOXECTBOM BBIXOJIHBIX
uHTepdeiicoB 00beKTa—NepeIaTINKa.
Axcnoma 2. Pacimpennsiii rpad G ¢ mHTEpEHCHBIME 00BbEKTaMH, CTPYKTYpHO
yrnopsiiodeH (HaBepx),  IPOKOHTPOJIMPOBAH Ha MOJHOTY, HW30BITOYHOCTH U
JyOJIUPYIOIIHE 3JICMCHTBIL.
OOBEKTHI MOTYT UMETh HECKOJIBKO MHTEp(EiicOoB, KOTOpbIE MOTYT HacjeJoBaTh
uHTepdeicel Ipyrux OOBEKTOB B TOM ciydae, KOIJa OHH  HPEIOCTaBISIOT
JIaHHBIE BCEMY MHOXECTBY BXOJHBIX HHTEP(EHCOB.
MHO0XecTBO 00beKTOB W uHTepdelicoB rTpada oTMEHaroTCs OOUIMMHU
XapakTepucTukaMu 00bekToB B OM. OHHU CUUTAIOTCS JTOCTOBEPHBIMHU, €CIH
BBINIOJHACTCS ~ YCJIOBHME: KaKAas BHYTPCHHAS XapaKTEPHCTHKAa OSKBUBAJICHTHA
BHEITHEH XapakTepucTHKe 00bekTa. Eciy 3T0 ycloBHe HE BBIOJIHSCTCS, TO TAKOH
3JIEMEHT ynaysiercss 3 MHokectBa O M U3 Tpada cCOOTBETCTBEHHO.
Koumponv obvexmrnoco epagpa OM ocymiecTBIsieTcs C IOMOIIBIO OTEpamuit
JIOTUKO-aJITeOpandecKuX OIepaldif, TEeM caMbIM MUTIOCTPHPYETCS  OOLIHOCTh
UZICOJIOTHH ToAxoxa K co3maHnio OM u3 O0O0BEKTOB ¥ BBIBICHHE CHUTYallUH
HapyIICHUs CTPYKTYPHOH YHOPSIOYEHHOCTH 00BEKTOB IIyTEM aHaJIM3a CBOWCTB H
XapaKTepPUCTHK OOBEKTOB MHOXECTBA. OTH orepanyuu 00ecIeuynBaoT
TPYINHUPOBaHKE C MOMOIIBIO ONepalyii OMHAPHBIX OTHOUIGHWH THMa is-a' ¥ I
napsbl "00bEKT-MHOKECTBO — OOBEKT-3JIEMEHT" BBIITOJIHSIOTCS OIepalyu:

- JKsemniApuzayuy  SIEMEHTa IIyTEM  COIOCTABJIEHHUS COBOKYITHOCTH
O00BEKTOB, KaXIbIH M3 KOTOPHIX 00NagaeT BHEIIHHMH CBOWCTBaMH,
NpUHAJIOKAIUMA ~ BHYTPEHHEH  XapakTepHCTHKE OO0BeKTa  3TOro
MHOXECTBA;

- Kaaccuguxkayuu OOBEKTOB COTJIACHO HMX BHYTPEHHEH XapaKTepHCTHKH,
pa3Hble 3HAYEHUS] KOTOPOH OTHOCSTCS K BHEIIHUM CBOWCTBaM OOBEKTOB,
KOTOpbIe KJIaCCU(PHUIHUPYIOTCS.

ITape "0OBEKT-MHOMXKECTBO — 0OBEKT-MHOKECTBO" COOTBETCTBYIOT OIICPAIIHH:

- 0000wenue CUTyalluy, IpU KOTOPOH BCE BHYTPEHHHE CBOWMCTBA IEPBOTO
orepaH/a SBISIFOTCS TTOJIMHO’KECTBOM BHEUIHEH XapaKTEPHCTHKU BTOPOTO
oTIepaH/a;

- cneyuanuzayuu (Kak oOpaTHas omepanys 10 OTHOLICHHIO K EPBO).
Hdnst peanusaumu OuHapHOTO OTHOWeHHUs 'Part—of mapel  "oObekT-dMeMeHT —
00BEKT-3JIEMEHT" UCIIOIb3YIOTCS Ollepalyy:

- aepecayuu COBOKYITHOCTH OOBEKTOB M MX BHEIIHMX XapaKTEPUCTHUK C

yKa3aHUEM IIOJAMHOXECTBO CBOWCTB IOPOXKICHUS HOBOTO OOBEKT-
MHO)KECTBA C BHYTPEHHEH XapaKTepPUCTUKON U3 3TOTO NOAMHOXECTBA;
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- Oemaauzayuu, KOTOpas SBIIETCS OOpaTHOW IO OTHOIICHHIO K ONEpaIiy
arperan ¥ TO3BOJIIET ONPEAETHTb CIIHCOK OOBEKTOB, W3 KOTOPBIX
COCTOHWT arperupoBaHHBIN 00BEKT-MHOKECTBO.

IloBenenuyeckuii ypoBeHb npoekruposanus OM

BXomHBIME JaHHBIMU IUIS 3TOTO YPOBHS ABIsA0TC OM Ha NpEIbIAYIIAX YPOBHSX.
Ha pmanHOM ypoBHE ompenensieTcsi MOCIe0BaTeIbHOCTh COCTOSHUH OOBEKTOB U
MpOLIECCHl  IIepexojia COCTOSHUNA. B3anMocBs3n Mex1y oObeKTaMu (pOpPMHUPYIOTCS
C TIOMOIIBI0 OMHAPHBIX MPEANKATOB, KOTOPBIC CBSI3aHBI CO CBOHCTBAMH OOBEKTOB
[IpO, n neTanu3upyroT B3aUMOCBS3U MEXK/Y COCTOSIHUSIMHA OOBEKTOB.

JlaHHbIl ypoBeHb 0a3upyeTcs HA CHUCTEME IPEIUKATOB OTIpeIeNSIONINX
MOJMHOKECTBO SA UM MHOXKECTBO OOBEKTOB S, KOTOPBIC OTOOPa)KArOT CYIIIHOCTH
06bekToB [IpO u onpenensior ux noBeneHue, 6e3 yuera BHyTPEHHUX CBOMCTB.
COBOKYITHOCTh MpeAUKaToOB 3amaercs depes P = (Py, P, ..., P)). Torma, eciou
MOCTaBUTh B COOTBETCTBHE MHOXECTBY SA aireOpandeckyro Moaelib A, B KOTOPOi
SA sBisSIeTCS OCHOBHBIM MHOXXECTBOM, TO Ha JJAHHOM YPOBHE aOCTpaKkiMu OOBEKTHI
OTIPEIEIISAIOTCS KaK DJIEMEHTBI MHOXKECTBa SA ¢ UCIIONIb30BaHUEM NPEANKATOB P, U
Ha 3THX 3JIEMEHTAaX MNPUHUMAETCs 3HaUeHue “ucmuna”.

B obmeM ciayuae 3TOT YpOBEHb IO3BOJISIET pPacCMaTpUBATh 3aBUCHMOCTH OT
anrebpel A (dmeMeHThl MHOXecTBa SA u P) Ha XapaKTepHUCTHYECKOM YPOBHE, C
oTOOpakeHHEM 3aBUCHUMOCTH OT BpeMeHH t peampHBIX 00BekTOB OM m HX
XapaKTePUCTHK.

ITycte B = (By, B, ..,. BY) — MHOXecTBO OOBEKTOB, KOTOPbIE OMpeiEIeHBl Ha
MOBEJICHYECKOM YpOBHE, H Kaxmomy A; oteedaer B; (A; —Bi(t)). Torma
orobpaxkenne TB ompenensercs Mexay OObEKTaMH Ha XapaKTEPUCTHUYSCKOM U
MOBEJICHYCCKOM YPOBHSX

TB: 4 — B.

OnpezneneHre COCTOSHIS 00BEKTOB 3aBUCUT OT KOHKPETHOTO 3HAYCHHUS ITapaMerpa
BPEMEHH Ha OTpe3Ke YacoBOH OCH (OTpPEe30K OTBEYaeT JUIMTEIBHOCTH
cymecTBoBaHus 00bekta) SA; = SAj(f), B kotopoii SA; — 0OBEKTBI-3IEMEHTbI
MHOXecTBa SA C acCOIMHUPYEeMOH COBOKYITHOCTBIO TIPEAUKATOB P, KOTOphIC
MPUHUMAIOT Ha 3TUX 00beKTax 3HaueHue "ucmuna’.

TeopeTndeckn CyIIeCTBYeT 3aBUCHMOCTh CaMHUX HPEJUKATOB OTHOCUTEIHHO
BPEMEHH, TO €CTh 3aBUCUMOCTh Buaa P; =P; (). OmgHako i ynpoIiueHus MOJeu
nozoOHasi 3aBUCUMOCTb B JIaHHOH paboTe HE YYMTHIBACTCS, a BO3MOJXKHBIE
M3MEHEHHsSI BpEMEHH DPacCMaTPUBAIOTCS KaK HOBBIE MTPEAUKATHI.

IousiTHe BpeMeHH — 3TO aOCTPAaKTHOE IOHSTHE, OHO COOTBETCTBYET KOHKPETHOMY
napaMeTpy CHCTEMbl, 3HAUEHHs KOTOPOIO YIOPSAOYEHBI, M KaXKIOMY HU3 HHX
COOTBETCTBYET COCTOSIHUSI OOBEKTOB, K KOTOPBIM OTHOCSTCS: aTpUOYT COCTOSIHUS,
CTaTUYECKUH W JUHAMHYCCKUA aTpUOyT COCTOSHUS.

JluHaMu4deckuii atpubyT  COCTOSIHHSI 3aBUCHT OT  3HA4€HHs I[1apaMeTpoB,
MOJICIUPYIOIIMX ~ BO BpPEMEHHW TMpoliecca BhIMONHEeHMsA. [Ipemmaraercs  aBa
BapHaHTa MOJICIIUPOBAHSI 3aBHCUMOCTH 00BEKTa OT BPEMEHHU:
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a)  OTHOCHWTEIBHO BPEMEHH B BHIE IOCIEIOBATEIHHOCTH COCTOSHHUA
CHCTEMBI, YIOPSIOYEHHBIX B COOTBETCTBUH C TApaMETPOM, KOTOPEIA 3a1aeT BpeMs
MCXOJI M3 MOJIENH COOBITHIA;

0) XapaKTepUCTHUKH OOBEKTOB, KOTOPHIC 3aBHCAT OT MapamMeTpa BPEMEHU B
MOJENU COCTOSIHUM.

OM 3amaeT MOJENH COCTOSTHHUIA:

1) mms  xaxmoro  o0BEKTa  IOCIENOBATEIBHO  paccMaTpUBAaeTCs
XapaKTepUCTHKA, KOTOpas acCCOLUHPYETCS C HUM. B CHHCKe CBOMCTB, KOTOpHIC
COCTABJIIIOT MHOXKECTBO  3HAUCHHWH  XApaKTCPUCTHKH, YKa3bIBACTCS  JIHOO
CTaTUYECKOC CBOMCTBO, JMOO HAOOp CBOWCTB, KOTOPBIC OIMPEICIAIOT JUHAMHKY
noBefcHUs oObekra. [loclmemHue  COCTAaBIAIOT — MOJAMHOXKECTBO — 3HAYCHUUN
XapaKTEPUCTHKH, KOTOPOE OMPEICICT JTUHAMUICCKUN aTpUOYT COCTOSIHUS 00BEKTa
B 3aBHCUMOCTH OT MapamMeTpa BpeMeHu. CTaTHUECKUE WITH TUHAMUYCCKHE CBOMCTBA
OTIPEeNeNAIOTCS UL KaKIOW XapakTepUCTHKH o0O0BekTa otaenbHo. CocTostHme
o0pexTa OM ompenesnsieTcss COBOKYITHOCTBIO CTATHUSCKUX aTPHUOYTOB (CBOICTB)
00BeKTa 1 HAOOPOM JHHAMUYCCKUX aTPHOyTOB B KAXKABIII MOMEHT MOICIHPOBAHUS
BPEMEHH CYIIECTBOBAHUS O0OBEKTA;

2) mepexox OOBEKTa W3 OJHOTO COCTOSHHUS B JAPYro€ OCYIIECTBISACTCS
MOCPENICTBOM HEKOTOPOTO COOOIIeHHs (WM COOBITHS), KOTOpPOE SIBIACTCS
pe3yabTaToM aHamu3a cocTosHus OM (B ciiydae ee MpebIAyINero H3MCHEHHS).
Ilepexox mOpOXKIACT OMPENCICHHOE COOBITHE, KOTOpPOE, B CBOK OYepeb,
HHULIUUPYET aHalu3 cocTossHus OM;

3) W3MEHCHHS COCTOSIHHS OOBEKTa BBIMOJHSIOTCS IMOCPEACTBOM Habopa
METOJIOB, aCCOILMUPYEMBIX C 3TUM 00BheKTOM. Kpome Toro, 00bEKTy COOTBETCTBYIOT
HE TOJIbKO BHUBI COOOIICHHH (COOBITHI), MOPOXKIAIOIINEC U3MEHECHHE COCTOSHUN U
CIIFICOK COOOIICHUI, Ha KOTOPBIE OOBEKT pearupyroT, Kak Ha COOOIICHHS BPEMEHH.
Ilepexon 00bEKTa U3 OJHOIO COCTOSIHUS B JAPYrO€ OCYIICCTBIISETCS MOCPEICTBOM
U3MEHCHUS COCTOSIHUA 06’BCKTa C NMOMOMIBIO METOJAO0B, aCCOLUMUPYEMBIX C I3THUM
00BekTOM. Kpome TOro, 0OBEKTYy COOTBETCTBYIOT HE TOJBKO BHUIBI COOOIICHHI
(coObITHIT), TOPOXKAAIONINEC U3MEHCHHE COCTOSHUM, HO U CIIMCOK COOOIICHHH, Ha
KOTOpPBIE OOBEKT pearupyroT, Kak Ha YaCOBBIC COOOIICHUSI.

C KakAbIM COCTOSIHHEM OOBEKTa CBSI3aHO HEKOTOpas JesTenbHOCTh (Activity),
KOTOpast Jajbiie OyieT uMeTh Ha3BaHue jaedcTBusi (Action), ¥ MPOUCXOIUTH B TOT
MOMEHT, KOTJ]a O0BEKT TOCTUTAET ONPEACTICHHOTO cOCTOsIHHA. Ornepanun IeHCTBHS
HUMEIOT JOCTYI K MOJAETH COCTOSIHAN M K JaHHBIM APYTHX OOBEKTOB.
Mooenv cocmosiHuii MOXET 3aaBaTbCsi B BHUJIC MOJCIH IEPEXOIOB COCTOSHHIA.
HekoTopbie Mozmenu COCTOSHUI MMEIOT OJHO MM OOJiee COCTOSHHM, TIe OOBEKT
MOSIBIISICTCS B TICPBBIN pas.
B HEKOTOPBIX MOAEISIX COCTOSIHUN OTHO (MJIM, BO3MOYKHO, HECKOJIbKO) COCTOSTHHE
seisieTcss koHIOM JKI[ 0ObekTa, HiTH 3aKITFOYUTEIHHBIM COCTOSHUEM U 3aJ1aCT OIHY
U3 IBYX CUTYaIlH:

- OOBEKT CTaHOBUTCS HEMOJIBWKHBEIM BO BPEMEHH, TO €CTh IPOJOJIKACT

CyIIECTBOBATh, M 0€3 TUHAMUYECKOTO ITOBEICHMS,
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- 00BEKT MpEeKpalacT CymecTBOBAHHE.
Ecim  mpu  MognenupoBaHMM — THOBeneHYeckoro ypoBus OM BO3HUKAET
HEOOXOANMOCTh HM3MEHEHHS O00BEKTOB, WX CBOWHCTB WJIM XapaKTEPUCTHK,
OTHOIICHUH MEXIY OOBEKTaMH, TO WX pPEe3yIbTaThl COOTBETCTBYIOT KOPPEKIHUH
MOJIETIH TIOBEICHYECKOTO YPOBHSL.

Kaaccuduxkauus o0bexron

O6bexTs OM MOTYT TPYIIITUPOBATECS B KIIACCH 00BEKTOB. Ecii 00beKT — 31eMeHT
JIpYyroro o0BbEKTa, TO OH OMPEENSIETCS KIACCOM.

Krnacc — 310 ompeneneHHOE MHOKECTBO 0OBEKTOB, MMEIOIINX OOIINE TIEPEMEHHBIE,
CTPYKTYpy W mnoBeaeHue. ONHNUM M3 OCHOBHBIX CBOWCTB OOBEKTOB SIBIACTCA
uHKancymanus. OHa peanusyercs ¢ MOMOIIBI0 HHTEP(EHCOB, KOTOPBIE COCTOST U3
MeTos10B U artpulyToB. C o0miel ToukM 3peHus, HHTepQelc dK3eMIusipa O0BbeKTa
COCTOMT M3 COBOKYITHOCTH MeTOJOB. Kakablii OOBEKT MOXKET UMETh HECKOJIbKO
uHTep(EicoB, KOTOPBIE ONPEACISIOT ero (PyHKIHOHAJIbHbIE cBoWCTBa. KpoMme Toro,
00BEKT MOXKET MMETh CIICIHMANbHBII HMHTEp(ENc, METOAbl KOTOpOro paboTaroT ¢
HeNbIMU K3eMIusipamu (HarnpuMep, Home-unTtepdetic B moaenu EJB s3pika Java).
B cocraB 3TMX METOIOB BXOZST METOIBI ITOMCKA 3K3EMIUIIPOB KOMIIOHEHTa, WX
CO3[JaHMe, YHHYTOXKEHHWE W T.I. Hampumep, NOHCK 3K3eMIUIipa OOBEKTa,
KOMITOHEHTa MOJKET IPOUCXOJHUTh MO €r0 yHHUKAJIbHOMY HMEHH WJIN 3HAYECHHIO
ONPEEIICHHON TEPEMEHHOM.

Omnpeneneane 00BEKTa (HOPMYNIHPYETCS COIJIACHO YCIOBHA:  KaXKIbI OOBEKT
00513aTeNBHO SBIISETCS MHOXECTBOM HIIM 3JIEMEHTOM HEKOTOPOTO MHOXECTBA.
VYnopsgouenne  00bekToB  OM  BBINONHSAETCA € Y4ETOM  OTHOILICHUS
NPUHAJIEKHOCTH, @ DJIEMEHTOB MHOXKECTBAa C IMOMOIIBIO MHOXECTBA IEIBIX
YHCell.

Konkpernzanueii moHATHS 00BEKTa B TaHHOW KOHIETIIINH SIBJISIOTCS:

Kaacc — 3T0 00BEKT, KOTOPBIN 3a7aeT cO00 MHOMKECTBO;

IK3EMNIAP KAacca —  OOBEKT, KOTOPBHIA SBISIETCS  SJIEMEHTOM
OIIpeJIeIEHHOT'0 MHOKECTBA, KOTOPBIH caM SBIISIETCS KJIIACCOM;

00bedunenHbIll KIAce — MHOXKECTBO, KOTOPOE SIBJISIETCS IPSIMOM CyMMOHR
HECKOJIBKHX JIPYTUX MHOXECTB;

Kldacc—nepecedyenue — 3TO MHOXKECTBO, KOTOpOe sBIsieTcs oOrmmei
YacThIO IPYTUX MHOXECTB,;

aspezuposamHuli  Kiacc — 3TO  MHOXECTBO, KOTOpOE SBISIETCS
MOJMHO>KECTBOM OIIPE/IEIEHHOT0 JAEKAPTOBOI'O MPOU3BEACHUS HECKOIBKUX
JpYTUX MHOXECTB.

OO0BeKTHI 00BETUHSIOTCS B KIIACCH B COOTBETCTBHH C OOIIUMH XapaKTCPUCTHKAMH.
Mogens OM ¢ ki1accaMy UMEET BH/I.

OM = (Oclass, GK), (1.5)
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rae Oclass = {Oclass;} — MHOKECTBO KJIacCOB 0OBEKTOB (PYHKIIMI HIIH METOIOB C
obmmmu croiictBamu; GK — 00bekTHBIN rpad, KOTOPHIA YCTAHABIMBACT CBS3H W
OTHOIICHHS MEX/Ty IK3eMILIIpaMH KJiacca.

Kaxxnp1ii kj1acc npeacTaBiisieTcs: B BUE:

Oclass; = (ClassName;, Meth;, Field;}, (1.6)
rae ClassName; — ums kinacca, Meth; = {Methj;} — muHOXecTBO MeToznoB, Field; =
{Field,} — MHOXeCTBO NepEMEHHBIX, KOTOpPbIE OIIPEEISIOT  COCTOSTHHE

OK3CMIUIAPOB KJj1acca.

Iycrs Pfield' < Field' — muoxectBo BHemHNX nepemennbix (public), KoTopsie
nocrynusl Bre. Kaxnomy Pfield, e Pfield' i nocrasuum B cooTsetctane Meromst
get <Pfield,> u set <Pfield,> i1 npHUCBOGHHS M BBIGOPKH 3HAYCHHIL
COOTBETCTBYIOIIEN MEPEMEHHOM, TO €CTh ITH MIEPEMEHHBIE CTAHOBATCS ATPHOYTAMH
B TEPMHHAX COBPEMEHHBIX KOMIIOHEHTHBIX MOjenel. COOTBETCTBEHHO, B JPYTHX
KJIacCax BMECTO  OOpalleHHs K TAKUM MEPEMEHHBIM OYIyT HCIOJNB30BATHCS
yKa3aHHbIE METOIbL. TOr/1a MHOKECTBO METOIOB UMEET BUI:

Imethod;=Method;' ({get<Pfield,'>} {set<Pfield,>} koTopomy  comocrasmusercs
unTepdeiic 1func;, cocrosmmii u3 npoToTHNOB METOOB, BXoasmumx B Imethod;.
Mapamnensho ¢ Osyst paccmarpuBaercs cuctema Isyst = (Ifunc, 1G),

rae Ifunc = {Ifunc;} — mHOX)ecTBO nHTEpdEiicoB;

IG — unrepdeiicHblii rpad, unentuuHslit rpady G.

Knace Oclass; nopoxknaer cson sksemmusipsl (o6bektsr) Obj' = {ObjNamey,
Method', Field'}, koropeiM B cucreme Isyst GyayT COOTBETCTBOBATH

untepeiicusie snements! 10bj’ = {Inamey, Ifunci}.

JUtd Ka)kIIoro TakKoro 3JIEMEHTa He OIpeJeleHa Pealn3alus COOTBETCTBYIONIETO

unTepdeiica. ConocraBup HeKOTOpoMy uHTepdeiicy peanusamuio ImpFunc’, To ects

chopmupyem uHTEpPEICHBII DIEMEHT

IObjkij = {Inameki, Ifunc’, ‘I‘mpFuan‘_ }, KOTODEIH, IO CBOEH CyTH, SKBHBAJICHTHBIH

sk3emmsApy oowexta Cinsy' = (lins”, IntFunc', ImpFunc’).

B mpouecce cBoero (yHKIMOHMpPOBaHMS OOBEKT ¢ mnomombio Merona Create

unrepdeiica Cfact nopoxnaer sxzemmuspsr: Cfact.Create: Comp — {Cins, "'},
Cinsy' = (linsy', IntFunc;, ImpFunc;),

rae Cins) — 9K3eMIUIp KOMIIOHEHTA C YHHKATbHBIM HMeHeM [insy, KOTOPBIH

IpeNOCTaBIsgeT CBOIO (DYHKIMOHAILHOCTH ¢ IoMomblo uHTepdeiica IntFunc' u

peanuzanmio 3Toro uHTEpdetica — ImpFunc;.

Mogens OM B KOHKpPETHOH paclpelelleHHOH Cpele BBINOIHIETCS C MOMOILBIO

cooOleHnii, mepenaBaeMbIx Ha ocHoBe rpadga G um  uepe3 uHTEpdeiCcHYIO

BEpUIMHY K yIaJICHHOMY 0OBEeKTy M oOpaTHo. Takas cxema B3aMMOJECHCTBHS

MOJJIEP)KUBACTCS  MHOTHMH COBPEMEHHBIMH  PaclpelleNICHHBIMH  CpelaMH,

Hanpumep, cuctema Corba, rne Opokep mocbuTaeT COOOIEHHUS ¢ HHTEPPEHCHBIMU

JIAHHBIMH HEKOTOPOMY OOBEKTY JIJIsl BBITIOJHEHHS U BO3BPAIICHUS PE3YJIbTATOB.
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1.2. ®opmanbHble OCHOBblI OOBLEKTHOro aHanu3a
HpPlH[IPIl'Ibl 00BEKTHOr0 aHAJIN3a

IpuHoun BceoOIIHOCTH O3HAYaeT, YTO Ha IPOU3BOJBHOM IMIare OOBEKTHOTO
aHaJIM3a BCE CYIIHOCTH — CYThb OOBEKTHI.

Axcuoma 2. IIpenmerHass oOmacTh, KOTOpas MOICIHUPYETCS M3 OOBEKTOB, cama
SBJISIETCS OOBEKTOM.

Axcuoma 3. MogenmpyeMasi TpeaMeTHass 00JacTb MOXET OBITh OTAEIHHBIM
00BEKTOM B COCTaBE IPYTOi MpeIMEeTHOM 00IacTH.

IIpuHOMD CcylecTBEHHOCTH OOBEKTHBIX pa3iuduii. Ha mpou3BOIbHOM IIare
00BEKTHOTO aHATHN3a KXKABIH OOBEKT SBISIETCS YHUKAIbHBIM JICMEHTOM.
Axcuoma 4. Kaxnplii 0o0beKT MMeeT 1O KpalHell Mepe OIHO CBOWCTBO WIIH
XapaKTEepUCTUKY, KOTOpas 3aJacT €r0 YHUKaJIbHYIO0 HICHTH()HUKAIMIO BO
MHO)KECTBE OOBEKTOB.

[puHoun o0beKTHOH ymopsiiouyeHHOcTH. Ha mpom3BonbHOM mmiare 0OBEKTHOTO
aHanu3a Bce OOBEKTHl YIOPSAMAOYCHBI B COOTBETCTBHHM C OTHOIICHUSAMH MEXKIY
00BEeKTaMHU.

Axcnoma 5. Kaxnplii oObeKT MMeeT NMpH HEOOXOAMMOCTH OJHO OTHOILICHHUE C
JIPYyTUM OOBEKTOM, KOTOPOE OOECIHEYHBACT €T0 YHOPAIOYEHHOCTh B paMKax ATOH
napel 0OBEKTOB.

IpuHuun upejsocTHOcTH 00beKTHON Mogenu. Ha mnpousBoabHOM — mare
00BEKTHOTO aHaJIW3a COBOKYIIHOCTh OOBEKTOB W OTHOLICHUA MEXAy HUMHA
OHO3HAYHO ONPEACNAIOT OOBEKTHYIO MOJENb IPEIMETHOH ob0jmacTd Ui
OIIPE/ICTICHHOT'0 YPOBHS €€ a0CTPaKILIUH.

Axcnoma 6. Ha nponsBosmbHOM Imare 0OBEKTHOTO aHannM3a OOBEKTHYIO MOJEIb
MOXHO TIPEJICTaBUTh B BH/E OPHUEHTHPOBAHHOIO CBA3HOTO rpada, BEepIIMHAMH
KOTOPOTO SIBJIAIOTCSI OOBEKTHI, a JyraM COOTBETCTBYIOT OTHOIICHHSI MEXKIY
00BEKTaMHU.

1.2.1. Anre6pa 06bEeKTHOro aHanusa

I'maBHOW OCOOCHHOCTBIO YPOBHEH IPOSKTHUPOBAHUS SIBIICTCS —OIPEIEIICHUE
BHEIIHUX U BHYTPEHHUX XapPaKTEPUCTUK, KOTOPBIE HACIEAYIOTCS B CYNEPKIIACC U
KJIACChI II0 CXEME:

<00BeKTHAs OpHEHTaIUs> = <00BEKTE> + <OTHOLICHUSI> + <HACIIEAOBAHNE>.

B kauecTBe 0OBEKTOB BBICTYMAIOT KakK aOCTpaKTHBIC OOpa3bl, TaK M KOHKPETHEIC
(hm3HYecKue MpeaMeThl M TPYIIIBI IPEAMETOB ¢ YKa3aHHBIM MTOJMHOKECTBOM HX
XapaKTEPUCTHK U PYHKIIUH.

Anrebpa oobvexTHOr0 ananmsa [IpO sro:

=001, 4, 1.7)

rae  O'=(0y, O, ... O,) — MHOX€ECTBO (PYHKIIMOHAIBHBIX 00BEKTOB,
I=(, I ..., In) — MHOXeCTBO HHTEP(EIHCOB;
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A’ =(Ay, Ay ..., Ay) — MHOKeCTBO (Action — A’) onepauuii Haj JIeMEHTaMU
MHOXecTBa O.
Kaxnas u3 omepauuit 4’ uMeeT NPHOPUTET U aApHOCTh M 3aJaeT CBS3b C
COOTBETCTBYIOIIMMH  KOHIENTAMH OOBEKTOB M ONEpanusMH MHOXecTBa 4 =
{decds, decdn, comds, comdn, conexp, connar}, rae decds, decdn — gekoMITO3HIHH,
comds, comdn — koMmo3uIMK ¥ CONEXP, CONNAr — cy:KeHue.
CeMaHTHKH B3aMMOAEUCTBHSI 00BEKTOB rpada G, (QyHKIHMOHHPYIOWIETO B cpene
«KIIIEHT — CEPBEP», COICPIKUT:

O — mHOXecTBO (pyHKIHOHATHHEIX 00BekTOB O=0;, O;..., Oy;

I — mHOXecTBO umHTepdeicHEIX o0bekToB In, Out, B kotopom In —
MHO)KECTBO BXOJHBIX HHTEP(HEHCHBIX OOBEKTOB, I/I€ 3aJaf0TCS JaHHBIC KIHCHTA

st mepenade ux cepsepHomy oowsekry O, € O, In(Ok) u Out — MHOXeCTBO

BBIXOJHBIX HMHTepdelicHpix 00bekTOoB  cepBepa Oy € O, Out (Of) u Inout —
TPOMEXYTOUHBIE HHTEPEHCHL.

Monens B3aUMOAEHCTBHUSA 00BEKTOB OCHOBBIBAETCSA Ha
CBOMCTBAX W  XapaKTEepPHUCTHKaX OOBEKTOB Momemn  OM,  KoTOpBIE
MIpeCTaBIECHBI uaTepdeiicamn | B seike IDL  (mna  3amaHus

napamerpos In, Out) u onepanusaMu NpHHAJICKHOCTH:

O, O,]n(Ok) — MHOXecTBO BXOAHBIX (IN) mHTEpdelcHBIX 00BEKTOB
KIINCHTA;

0, €0, OM[(Ok) — MHOXecTBO BbIXoAHbIX (Out) uHTEpQeicHbIX

00BEKTOB cepBepa.

PesynbpraTrom B3aumojeicTBUsL IBYX OOBEKTOB OyJeT OOBEKT, B KOTOPOM
MHOXXECTBO BXOJHBIX HWHTEp(EHiCOB COBMAZaeT C MHOXECTBOM BBIXOIHBIX
uHTep(eiicoB 0OBEKTa-cepBepa, a MHOMKECTBO BBIXOAHBIX HMHTEpEHCOB — C
MHO)KECTBOM BXOJHBIX HHTEp(EHCOB 00BEKTa-KINCHTA:

0, =(out(0,),In(0,)).
O, =(out(0,),In(Q,)),
0,-0 =(out(0,),In(Q, )
Bsanmoneiicreue oGbekto O, - O, sBnsiercs KOppeKTHbIM, eciiu 00BEKT-CepBep
MOJTHOCTHIO 00€CIIeunBaeT CEPBUC, HEOOXOAUMBIA O0BEKTY-KIUEHTY, TO €CTh
Vl_eIn(O )=3I, e0ut(Q)Al =1,.

VYpaneHHele OOBEKTbI MOIYT HMETh  HECKOJbKO HHTEP(EHCOB, OHH  MOIyT
YHacJIeIoBaTh MHTEPQEHCH NPYrux OOBEKTOB (Ok (—Ol). Torma  mnocnenHue

MPE0CTaBIISIOT CEepBHC BCEr0 MHOXXECTBAa HCXOJHBIX  HHTepQeiicoB:

0, <0, =0ut(0, )cout(Q, ).
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B ciyuae, xorma 00BEKT yHAcHemoBan JpPYyroit 00bEeKT, B KOTOPOM MHOYKECTBO
BBIXO/IHBIX MHTEP(EHCOB COAEPIKHUT BCE ero MHTep(EHChl, a MHOXKECTBO BXOIHBIX
HHTEP(EHCOB COMEPIKUT TOJIBKO HHTEPEHCH, HEOOXOIUMBIE JIJIS TPEIOCTABICHHUS
cepBHca, TO UIMEEM

out(0,)uout(0),

O « 0 =
o {Im:(lmeln(Ok)uIn(Ol))/\EII"eOut(OkeOI):exec(ln,lm)}.

Hag oObexramu u nHTEpdEiicaMu BRITIOTHIIOTCS ONICPAIlU:

— MpOeKIMH 00BEKTa Ha uxmepgheiic, B KOTOPOM MHOXXECTBO HUHTEpdeiicoB
In coxepxut ommH BXOAHOW HHTepdeiic, a MHOXecTBO uHTepdeiicop Out —
COZICPKUT TOJIBKO T MHTEP(DEHCHI, KOTOPhIC HEOOXOJUMBI IS 3aaHHs CEPBHCA;

— IPOEKIHS 00beKma Ha 06vekm, Kak IPOEKIUs 00bEKTa Ha MHOXECTBE
uHTEpPEHCcOB 00BEKTA;

— IPOCKUUS 00beKma ¢ B3aUMOJCHCTBYIOIIM 00BEKTOM, KOTOPOE 3aaeTCs

PaBEHCTBOM:
(Ok 'OI)[Im]ZOk [Im]ol

YHacnenoBaHHBIN 00BEKT AEIETHpYyeT Bce MHTEp(EChl n MMeeT CBOMCTBA:

mpanzumuenocmu VO, , 3 €0:0, «<-0,,0, <~ 0; = 0, <~ O,,

cummempuunocmu VO, e 0O =0, «O,.

Omnepanus napamiensHoro BeioiHeHus: nmporpamm IIC B pacnpeaeneHHoi cpene
HE BCerna SBISICTCS CHUMMETPHYHOMN:

O, «(0,110,)=0, «(0,110,)
1 2 2 1

PesysnbraTrom oToOpaskeHusi 00beKkTa Ha OOBEKT Yepe3 UHTep(eic OCyleCTRIsIETCs
C TOMOINBI0 MHOXKECTBA BXOJHBIX HHTEP(EHCOB Ok [O, ]:Ok [II‘I(OI )] HIH
BeIXOAHBIX HHTEP(eiicoB Oy [O] = Ok [Out(O;)].

Monens OM B KOHKPETHOM pacIpelie]IeHHONH Cpe/ie BBIMOJHAETCS C TOMOIIBIO
cooOleHni, nepeaaBaeMbix Ha ocHoBe rpada G B ceTb OT o0OBeKTa uepes
uHTEepQEHCHYI0 BEpUIMHY K yJaJeHHOMY OOBeKTy M oOpaTHo. Takas cxema

BSaHMOHeﬁCTBHH NOAACPIKUBACTCSL MHOTMMHU COBPEMEHHBIMHU paclpeACIICHHbBIMU
cpeaamMu.

Teopema 1.1. MHOoXecTBO omeparuii 2  aiareOpbl sABISETCS IOJHONH CHCTEMO
omepanuii u npeaukaroB P oTHocuTensHO QyHKINK 00BekTHOTO aHanm3a [IpO.

1.2.2. Onpepenenne mogeneu MpO n MNC npu mogenupoBaHun
MpO

OneMeHTaMH MOJIENbHONU cpeabl  siBasitorcs: mozens  [IpO, 00BbEKTHAS,
KoMmroHeHTHas Mojeib [1C 1 Moaens XapakTepUCTHK apTe(haKTOB U CHCTEMBI.
OOBeKTHast MOJIeNb MPOSKTHPYETCS HA YPOBHAX U IMEET BH/!
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oM = <Gt1; Gtz, Gt3, Gt4>, (18)
rae G; — rpad o6bextoB ITpO Ha 0600IIaOMIEM YPOBHE €€ IPOEKTHPOBaHus (t=1);
G, — FM rpad ctpykrypHOro yposhs (t=2);
G3 — rpad XapaKTEpHCTHIECKOTO YPOBHSA ¢ (popmupoBanuem mozeneit (FM,
OMu KM) (t=3);
G, — Mozenp B3aMMOICHCTBHS OOBEKTOB Ha IOBEACHYECKOM YpOBHE (t = 4).

O6bexTam (Gynkimii Gy 1 MX XapaKTepUCTHKAM COOTBETCTBYIOT METObI M JAHHBIC,
ompenensieMble HAa YpOBHIX 2, 3, HeoOxomumble minsi ux peammsanun B [IC u
o0ecreUeHUS UX B3aUMOICHCTBUS

Komnonentnas mozens IIC — passurme OM, B KOTOpOil MeTOOsl OOBEKTOB
MpeACTaBICHE  TporpaMMHBIMH KommnoHeHTamu wim KIIM u wuaTepdeticamu
B3anMoJIeiicTBHA MeKAy HUMU. Monens CM crenyromuii BUI:

CM = (RC, In, ImC, Fim), (1.9)

rne RC — 6a3oBbie kommnoHeHThl MHOKecTBa C; In-untepdeiicsl kommnonenros; ImC
— peanuzanuu KoMnoHeHTtoB; Fim (...) — ¢yHkimu, npeBpamiatoiime uarepdeiic u
MHOJKECTBO DJIEMEHTOB JAHHBIX B CHTHATYpy HHTepdeiica.

Mopesn npeameTHO# 00J1acTH

Omnpenenenune 1.1. [IpenmeTHas 001aCTh — 3TO COBOKYITHOCTh TIOHSATHIA, KOHIICIITOB
BBIJICJICHHBIX 00BEKTOB U UX (DYHKIIMOHAIBHBIX XapaKTEePHCTHUK.

O0bektel  [IpO  YTOYHSAIOTCS, CTPYKTYPHO YIOPSJAOYUBAIOTCS C  [OMOIIBIO
TEOPETHUECKUX oreparuii (00beIMHEHHUS, CEJICKIUU, IePECCUCHHUS U 1p.) © MOTYT
00pa3oBbIBAaTh KIIACCHI M CYNEPKIACCH OOBEKTOB HA OCHOBAHMH OOIIMM MpH3HAKAM
U xapakTtepuctukam [1, 2. 15-21].

Mopeas IIpO umeer Buz:
Mﬂp0: {M01 Miuc: Mox: MHC, P’ D}v (110)
rae M, — MHOXECTBO OOBEKTOB M OTHOIICHUN MEXy HUMH, 3aJ]aHHBIX B OM;

Mi,. —modens untepdeiica o6vexroB OM;

M,,, — MHOECTBO OOIINX XapaKTEPUCTUK OOBEKTOB U BHYTPEHHUX, MPUCYIIHE
KaXIOMy OOBEKTy, W HCIOIB3YIOTCS IPU KOHPUTYPAITMOHHONH COOpKH OOBEKTOB
IpO;

Mic— Mozenb IPOrpaMMHOM CUCTEMBI, KOTOpasi peajiu3yeT 3aauu U
dbynkuu TIpO;

P — MHOXeCTBO MpPEINKATOB C  MOPSIKOM W YCIOBHSMH BBITIOJTHEHUS
00BEKTOB ¢ WX (QYHKIMOHANBHBIMHA  XapakTepucTukamu wmoaemn MF u
B3aUMOCBS35IMU o0sexTOoB  [IpO, MeTomsl KOTOPBIX OO0ECIEYnBAIOT WX

nporpaMMHy0 peanusanuto B I1C;

D — mHO)ecTBO maHHBIX [IpO, KOTOpbIe HEOOXOMUMBI JUIS BBHITIOJTHEHUS
oTAeIbHBIX KoMITOHEHTOB U IIC 1 MoOryT coxpaHsThCs B 6a3axX JaHHbIX.
Onpenenenune 1.2, TIporpammuas cucrema (IIC) — 3TO COBOKYITHOCTH pa3indHbIX
NPOTPAaMMHBIX apTe(akToB (0OBEKTOB, KOMIIOHEHTOB, CEPBUCOB), UX peaTH3aINN
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n uX cOopka B KOHQUTYpAIMIO CUCTEMBI B 3aJaHHOW Cpene. CewmeticTBO
nporpaMMHBIX cucteM (CIIC) — ato coBokymHOCTH [IC, KOTOpBIE OMpEACNIOTCS
OOIIMM MHOXECTBOM TOHATHH U XapaKTEPUCTUK HPUCYLIMX KAKIOMY OTACILHOMY
qreny CIIC.

Mopeas IIC — sto MHOXkectBO aptedakroB, KIIW, ¢yrxmmii (00BEKTOB),
UHTEP(EHCOB U JaHHBIX:
Ml‘lc: (CLa Mf1 M51 Mia Md)1 (111)

I'me C_ = KOMIIOHEHTHEIE AJIEMEHTEI B s13bIkax L = Ly, Ly, ..., Ly;

M; = (O, Oy, ..., O;) — MHOXecTBO (YHKIIMOHANBHBIX 00beKTOB I[IpO;

Ms = (MSin, MSout, MSinout} — MHOXECTBO CEPBHUCOB (S) 1O 00ECTIEUEHHIO
uHTepdeiica — BXOAHOro MS;j,, BBIX0AHOTO MSy 1 cepBepHOT0 MSjnout;

M; — MHOXecTBO HHTEpdelcoB B s3bike IDL;

My — MHOECTBO JIaHHBIX M MeTagaHHbIX 11C.
Omnpenenenune 1.3. BapuantHOCTE — 3TO CHOCOOHOCTH rotoBoi cuctemsl IIC k
3amene HekoTopbix KITH HOBbIMU apTedaktamu wiu [1C.
Touxka eapuammnocmu — 3T0 MecTo oObekra B co3manHoir  I[IC. B Hem
OCYLIECTBIISIETCSl BHIOOp BapuaHTa, KOTOPBIA OyJET MCIOJIBb30BaThCs B IpOLECCEe
BBINMOJIHEHUA B cuctemMe. MF xapakTepucTHKa TpPaHCIHUPYETCS B KOJUICKIHIO
BapHaHTOB U3 33/IaHHBIX ToYek BapuaHTHOCTH B I1C.
Onpenenenne 1.4. Touka BapuaHTHOCTH — 3TO MecTo B uHTepdeiice monenu I1C,
IJIe OCYIIECTBISIETCS BBHIOOp BapHaHTa CHCTEMbl. BapuaHTHas XapaKTEepHUCTHKa
MpecTaBiIsieT co00i MHOXKECTBO BAPHAHTOB MIIN ONPEAEICHHOE KOJIUYECTBO TOUEK
BapuantHocTH [1C.
Toukn BapuaHTHOCTH 00pabaThIBalOTCS  KOHQOUTYpaTropoM U MO3BOJISIET
TpanchopmupoBate [IC myrem 3amensl omuux KIIM apyrumm, Goree
(yHKIIMOHATBHBIMH WJIN KOPPEKTHBIMH.
Omnpenenenne 1.5. BapuaGenbHOCTh  — 3TO  CBOWCTBO HPOJYKTa (CHCTEMBI) K
pacuIMpeHHIo, U3MEHEHHUIO, MPUCIOCOOJICHUIO WM KOH(OUTYPUPOBaHHIO C LEIBIO
WCIIONIb30BAaHMS B OINPEJCIICHHOM KOHTEKCTE M OOECIeueHHMsl MOCIeyIomei ero
IBOJIOLUH.
Ooecnieuenne BapuabenbHocTn [IC Oa3upyercs Ha  MeToAax pa3pabOTKU H
koHurypupoBanus nponaykra (Product Configuration) w3 roroeix KIIW wmm
B3ATHIX W3 OWOIMOTEK reuses W IPOIECCOB YNpaBIeHHWs KOH(UTypauuen
(Configuration Management), HampaBICHHBIX Ha ONpEICICHHE M BHEIPCHHUE
3¢ QEeKTUBHBIX MPOLEAYP pa3padOTKM ¥ OHBOJIIOLMHM CHCTEM, a TaKkKe Ha HX
aJanTanuio K HOBBIM YCJOBUSM  (YHKIMOHMPOBAHUS B COBPEMEHHBIX
TeTEePOTeHHBIX Cpesiax.

Mopgean BapuadensHoctn IIC
MF.r = (SV; AV), (1.12)
rae SV — noamomens BapuabensHOCTH apTehakToB cTpyKTyphl 11C;
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AV — noamoens BapradbeabHOCTH pa3padoranHoro npoaykra [1C.
Monens MF,,; o0ecnieunBaeT ypoBeHb M3MEHSIEMOCTH apTe(hakTOB M IPOJIYKTOB
TIC u cHUXeHwue 3aTpaT U YMEHbBIIICHHE CPOKOB pa3padoTku npoaykTa [1C.
Hommomens SV = ((Gy, TRy ), Con, Dep),
rme G, = (F, LF;) —rpad apredakros tuma t (TpeGOBaHMUS, KOMIIOHCHTHI, TECTHI H
Ap.);
TR; — nBycTOpOHHHME CBs3U apTehaKkToB THIA t;
Con i Dep — mpenukaTsl Ha JEKapTOBOM IIPOM3BEACHHH MHOXKECTB apTe(akTOB,
KOTOpBIE 3aJal0T OrPaHMYCHUS W 3aBUCHUMOCTH MEXIy QYHKIMAMH U
nokazatessiMu kadectsa [1C.
Hommonemns AV ompenensier ctpykrypy 11C u3 KIIN, koTopele NMEIOT macmopra, |
coxpaHnstoTcs B pero3utopuu. [logmonens SV otoOpakaerT (QyHKIMOHAIbHBIE H
BapuaHTHble xapakrepuctuku KIIWM m mponykra, a TakKe acHeKThl OTHOIICHHS
MEXAy HUMU Ha pasHbIX YPOBHAX Mojenu. Monenb SV KOHKpeTH3HpyeTcsi B
crenuaibHyo nuHuo pazpadotku KIIU n kondurypuposanus ux B I[1C.
PesysnbraTom comocraBiieHHsT ONPeeNICHNI CUCTEMBI anre0p Ha KaXJ0M ypOBHE H
M30MOp(H3Ma 3THUX CUCTEM SBJISIETCS
Teopema 1.2. OroOpaxenue o0bekTa (O B €ro peaju3aldil0 MHOXECTBa
KOMMOHEeHToB C
1. O—>C, sBnsercsa uzomophu3MoM 0ObEKTHON M KOMIIOHEHTHOM Mogenu TIC kak
anreOpandyeckux mMojesei tuna (2,2,2,2,2)
<O, CHo, VCo, IMg, EQo, EXO>,
(C; CH¢, VCq, IMc, EQc, EXc¢ ).
CaeacrBue 1.1. OroOpaxeHune, KOTOPOE COIOCTaBIsIET OOBEKTY ero uHTepdeiic
(KITA) u amast KOTOPOTO OH SIBISICTCST BXOZHBIM, SIBISIETCS — H30MOP(HH3MOM
anrebpamyeckux momenei tuma 2 (O; R), (I; R) u (I; R), (C, R). Otu momenn
NPEeBPAIAlOT TOYKH BapuaOeNbHOCTH / BapHaHTHl CIOXXKHBIX OOBEKTOB B TOYKH
BapuabenpHOCTH / BapuaHTHl nHTepdeiicoB u KIIU B cucreme.
[TpuBeneHHBIE MOJETM METOJla MOJICIMPOBAHMSI CUCTEM U3 apTedakToB (reuses,
object, services, components) CIy’)KaT OCHOBOW WX TpaHCQOpPMAIUH K
MPOTPAaMMHOMY BHJY, KOTOPBIH MOITYy4aeTcs ITyTeM KOH(QUTYPALUH MOACINPYEMON
CUCTEMBI HAa OCHOBaHUM MOJeJu KOH(purypauuu [15], umeroweit Bua:
Mkonf =<OM MHpO ) Mnca I\/”:var ) Mss)y

riae M;, — Mozienb B3aUMOJISHCTBHS OTAEIBbHBIX JJIEMEHTOB CHCTEMbI
Ha ocHOBaHMM MO/IENN KOHPUTYPAL[H OCYIIECTBISIETCS:

- (dopmupoBanue Habopa apTedaktoB u pecypcos [1C mms 3agannoit [1pO;

- BBIJENICHHE OOLIMX M BapHaHTHBIX xapakTepucTHK IIC s moctpoeHus

Mojenu xapakrepuctuk FM u mogenu [1pO;

- Habop anemenToB [1C wim 1moxbop TrOTOBBIX PECYpCOB, HAKOIUICHHE MX B
6aze KoOHGHTrypauy;
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- IUIAHUPOBaHHWE MHOTOKPATHOIO HCIONb30BaHusi pecypcoB it IIC B
TOYKaX BapHaHTHOCTH, (MomoOHO Touek use case UML wmim Todek
BapuabensHocTH B craHgapte SEI IEEE- 15534), ucmomb3yeMbIX s
BHECEHHS WM YAAJICHHs HEKOTOPBIX (DYHKIMH BHEIIHUMH U BHYTPCHHUMHU

oTepanusiIMuy;

- peanmu3anys MOAEIH BapHaOEIbHOCTH U3 apTe(hakTOB M PECYpPCOB, B TOM
gucae KIIU;

- coOopku pecypcoB B IIC m mx amanramus K HOBBIM YCJIOBHSM CpEIbI
(hyHKIIMOHUPOBAHUS,

- ynmpasieHus Bapuantamu [IC ¢ 3ameHoit oTnenbHeIx (yaKmid B [1C

- yOpaBJ€HHE MOJEJbIO B3aUMOACHCTBHS B T€TEPOreHHOM cpeie.
CrocoOHOCT K B3aUMOJEHCTBHIO JBYX M OOJbIIE NPOTPaMM HIIM CHUCTEM
MoJIepKUBacTCs MHTepdericoMm, KoTopslii omwmckiBaeTcss B s3bike IDL (Interface
Definition Language). Ha oOmem ypoBHe ommcanme wuHTepdeiica BKIIOYAaET
JaHHBIC, KOTOpBIE TMepelaloTcs JAPYIMM IporpaMMaMm Uil oOecredeHus
B3anMoJieiicTBrs (interconnection) TaKUX PasHOPOJHBIX MPOTPaAMM.
Omnpenenenne 1.6. Bzaumoodeiicmgue — 3TO COBMECTHMOE BHINIOJNHCHHE ABYX H
Oosilee 00BEKTOB B pa3HBIX cperax. Mopens gzaumodeticmeus BKIIOYaeT HaOOp
IapaMeTpoB HMHTEPONEpadEeIbHOCTH MIPOTPaMM U MPOLIECCOB B 33laHHOM cpefie.

Moaeab B3auMoaeiicTBUA NUMEET BUI;

Me3z = {Mnp, Mcuc, Mcpeo},
rae  Mnp = {Com, Int, Pro} — Mozens mporpaMMHOro pecypca,

Mcuc = {FPC, Int, Pro} — Mozesb cuCTEMBI,

Mcpeo = {Envir, Int, Pro} — mozens cpesl,
Ota Mozmens Oaszupyercst Ha HHTepdeilice M MeXaHM3Max IepeJadd JAaHHBIX MO
ceTu ajis oOecrieueHHs B3aUMOJCHCTBHUS CHUCTEM, MUTPALMH JJIEMEHTOB CHCTEM
win [IC u3 onHOit cpenbl B APYryro U JUIs BBIYUCICHUS 33/1a4 Ha OIPEAeIeHHbBIX
JIAHHBIX.
B kauectBe mnpumepa cryneHtel MOTU peanu3oBanu KOHKPETHbIE — MOJEIH
B3aumozeiicteus cuctem Visual Studio, Eclipse, CORBA, WSphere [20, 21].

1) Visual Studio.Net«>Eclipse — 310 BupTyaibHas cpeia A TEXHOJIOTHH
pa3paboTKu OTAENbHBIX mporpamMMm B s3bike C# u  crneuuduxanuu
uHTepdeiica Juis IepeHoca roToBOro MPOJIYKTa B PEIO3UTOPHHA CHCTEMBI
Eclipse. Ora cucremMa oToOpakaeT CBsI3b C UCXOJHOM cpelol pa3paboTKu
MporpaMM C TIOMOINBIO IUIATMHOB W KOHQUTypamuoHHOro (aiima ¢
napaMeTpaMHM M ollepalusMu 00pabOTKM JaHHBIX B Cpeie M cpene
BemoxHeHus Eclipse;

2) CORBA©JAVA-MS.Net obecriednBaroT pa3pabOTKy HporpamMm
Ha A1 3T0if cpenbl U yCTaHABIMBAIOT CBA3M MEXY 3TUMH CpedaMu
C UENBI0 pa3MelleHus pa3pabOTaHHBIX MPOrpaMM B PEIO3UTOPUHU
Eclipse ams mpemocTaBiieHUs AOCTyIa OPYTUM pa3paboTduMkaM K
3THUM IIpOrpaMMam;
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3) IBM WSphere<>Eclipse npenocTapisieT cpeacTsa s pa3paboTKH
HOBBIX IporpaMM ¢ ucrnonb3oBaHueM SIII, koTopele HOMyCTUMBI B
cpene win B WSphere BUpPTyaabHOTO BApHAHTa CUCTEMBI.

Kpome »tux mopeneii B3anMomeHCTBHA porpaMM | cpen uccienosansl |Contract
cpenctea B3ammoxueiictut WCF (Windows Communication Foundation) [18].

2. ®opmanbHbIli nepexod om o6bekmol Modenu K
KOMMOHemHou

OnmHa W3 KIIFOYEBBIX 337a4 MOJAEIMPOBAHUS KOMIOHEHTHOH MOJENU CHCTEM
aBisiercs nocrpoenne KIIVM, kotopsle peanu3yroT (QyHKIHMH OOBEKTOB M MOTYT
MHOTOKpPaTHO MCHOJB30BaThCsl B HOBOM paspaborke IIC. IIpoektmupoBanue
CHCTEMBI M3 KOMIIOHEHTOB — mpupoaHoe pactmpenne OOIl. KomnoHeHTH He
SBJISIIOTCS] 00BEKTAaMH, a TIPEIOCTABIISIFOT UM HEOOXOAUMBIE PECYPCHI U CEPBUCHI IS
orobpaxkennss ux ¢Qynkmuit. CdopmupoBanach Teopus O KOMIOHEHTax, HX
NPE/CTaBICHUsI B KOMIIOHEHTHOM Tpade ¢ nuHTepdeiicamu, croco6ax
KOH(UTypannoHHOH cOOpKH 00BEKTOB 1 KOMITIOHEHTOB B I1C.

Meton OKM o00606maer noHsTHE 00BEKTOB, KaK 3JIEMEHTOB PEalbHOTO MUPA C UX
CBOMCTBAMH M XapaKTEPHUCTHUKaMH, KOTOPBIC OMNPENENIAIOTCd M YTOUHSIOTCA C
MOMOIIBI0 MaTeMaTHYECKUX (OpPMaIU3MOB OToOpaxeHuss o0bekToB OM B
KOMITOHEHTBI U MHTep(deichl ¢ coxpaneHneM ux uHrepdeiico [1, 2, 15]. B Hem
KOH(UTypannoHHass  cOOpKa  IPOrpaMMHBIX 3JIEMEHTOB ~ OCHOBBIBACTCS
(hopMaNbHBIX MOJENAX KOMIIOHEHTA, CPEIbl U CHCTEMbI. DTH MOJEIH Peau3yIoTCs
C TMOMOLIbI0O KOMIOHEHTHOH anreOpbl M Teopun uHTEp(dEHCOB ¢ MeTomamu
npeoOpa3oBaHus MepeaBacMbIX JAHHBIX C MOMOUIBIO 3JEMEHTapHbIX (QyHKUMit
peoOpa30BaHU THUIIOB TaHHBIX CHCTEMHOH CHUTHATYpBI OIEpariHi.

BBenenne MOHATHS KOMIOHEHTHOI anredpbl

Paccmotpum muO)ecTBo KommonenToB (Component - C) C = (Cy, Cp, ... ¢ ), Tl
c¢ieC — TpOW3BONBHBIA KOMIIOHECHT, HCIONB3YIOmuKicS Tpu paszpadorke [IC.
Kaxnprii KOMIIOHEHT XapakTepu3yeTcs HEKOTOPOM COBOKYIIHOCTBIO CBOWCTB
(HammpuMep, pacIIMPsIeMOCTb, B3aUMO3aMEHIEMOCTb U JIp.).

ITyctb Py, Py, ..., Px — mpeaukatsl CBOMCTB KOMIIOHEHTOB Ha MHOXecTBe C, T.e.

P =<Py(C), PO),..., PUC) >, 2.1)

Hag c¢jeC Bo3MOXHBI HEKOTOPHIE OMEPAINH, PE3yIbTaThl BEIIOJHEHHS KOTOPBIX
TaKkkKe SBISAIOTCS dJeMeHTaMu MHoxecTBa C. TpUBHAIBHBIMU MPUMEpPAMHU TaKUX
omepanuii MOTyT OBITh OOBEAMHEHHE HECKOJbKHX OOBEKTOB B OJIMH WK
paszenieHne HEeKOTOPOro KOMIIOHEHTa Ha OTAenbHble yacTh. OO003Ha4uuM yepes
YCR — anrebpy, comepkairyto MHOXecTBO KommoHeHTOB C u omepanuii R Hax
kommonenTtamu C. Kaxxmas orepariyisi UMeeT COOCTBEHHYIO apHOCTh B 3aBUCUMOCTH
OT €€ CEMaHTHKH. B IeloM CymecTBYIOT OINEpaluy, KOTOphIe 3aJaloTCs Ha
MOJIMHOYKECTBE IIEITIBIX, & TAK)KE MOTYT B Ka4eCTBE PE3YJIbTATOB HCIIOJIB30BATHCS
MOJIMHOKECTBA (HAIpUMep, ONiepaliii OO TMHECHUS U Pa3/ICIICHU).

28



Cpenn MHOXeCTBa ONEpanuii PacCMOTPHM Te€, KOTOpPBIE IS CBOMX PE3yJIbTATOB
COXPaHAIOT CBOMCTBA KOMIIOHEHTOB. O003HauMM oTH omeparmu yepe3 R = (Ry, Ry,
w... Ry). Torma st moObIX Cq, Cy, .... ¢y, IpuHamIekamux C u moboit R; , i=1,2, ...
M ¢ y4eToM apHOCTH OIepanui R; u ee pe3ynpTara CIpaBeIINBO OTHO H3 JIBYX
BBIPAKEHUI !

Ri(cy, Cy ....cr) €eC wumu R; (Cy, Cy, ..., C ) £C.

MmuoxectBo C u omepammu Ry, Ry, ... Ry ompenensror anreOpy KOMIIOHEHTOB.
[lpumepamMu peanpHBIX OIepanuii Haj KOMIIOHGHTaMH MOTYT OBITH OIEpalu
pacimpenus UHTepeicoB, pedakTopuHra u ap.

MHoX)ecTBO KOMIIOHEHTOB C, pacCMOTpPEHHOE BEINIE, SBISAETCS MaTeMaTHYECKOH
abctpakiueii. B peanbHOM ciyuae, MBIl HMEEM HEKOTOpOE MHOXXECTBO
KoMItoHeHTOB ¢; €C.

[IpuMeHHB K 9TOMY MHOXeCTBY omepauuu Ry, Ry, .... Ry, TOIYyYHM MHOXECTBO
C', xotopoe Oyzmer Ha3biBaTh 3aMblkaHueM MHOkecTBa C. DTHM TEPMHHOM
noka3ano, yTo C MMeeT MaKCHMAalIbHO MHOJKECTBO KOMIOHEHTOB C M KaXABIH ¢;
e C.

KomnonenTHas Mmojeab cHCTEMBbI

[on xomnonenmnou moodenvio CUCTEMBI IIOHUMAaeTCA Takoe aOCTpaKkTHOE
MPEJCTAaBICHUE KOHCTPYHPYEMOM CHUCTEMBI, B KOTOPOH 3JI€MEHTaMU SIBISIOTCA
peanbHble KOMIIOHEHTBI, OOCCHEYHMBAIOIINE pealu3auuio (yHKIUH CHUCTEMBI U
BBINIOJIHEHHST He()YHKIMOHAIBHBIX TpeOoBaHMi Kk cucreme. [[ns ogHOW M TOH ke
CHCTEMBI CYIIECTBYET MHOXECTBO KOMIIOHEHTHBIX MOZEJeH B 3aBUCUMOCTH OT
KOHLCMINI NPOEKTUPOBAaHUS C  HCHOJB30BAHHEM  KOMIIOHEHTHOI'O IOIXOAA.
PaccMoTpum 00001IEHHBIH YPOBEHb MPEICTABICHHUS MOACIH, UCHOIb3Ys (DYHKINH
KOMIIOHEHTOB U COBOKYTTHOCTb KOHTPAKTOB (MHTep(eiiCOB) MEX Ty HUMHU.

Iycrte [JA; — MHOXeECTBO MHTEP(HENCOB, OTHOCAIINXCS K ONMpPENEICHUI0 ()yHKIHUI
KoMmoHeHToB. Kaxkmomy A; MOXHO comocTaBuTh HHTepdenc |j , KOTopsIid
omuceiBaeT  UHTepdeiic KaKk  KJIHEHT-CEpPBEpHOE  B3aUMOJCHCTBHE  C
COOTBETCTBYIOIIMMH METOAAMHU U CTPYKTYPaMH JIaHHBIX. B COOTBETCTBHM C 3THM
KaxaoMmy uHTep(eicy MoXHO comoctaBuTh mapy In; m Out;, koTopeie Oymem
Ha3bIBaTh COOTBETCTBEHHO ONPENEISIOMNM IpeJCcTaBieHneM |; 1 peanusyromum
npexacrasiaenueM Out. ITapamerp In; onpenenser ycnosue u 1enp nnrepgeiica co
CTOpOHBI KimeHTa, a Outj 3amaer acmekT peanusannu uHTepdeiica co CTOPOHBI
cepBepa.

[ocne Toro, xax Bce In; m Out; ompeneneHbl, MX MOXHO TPYHIHPOBATH B
Pa3IMYHBIX COUETAHUSX JUIs 37ieMeHTOB C.

PaccmoTpuMm mpou3BosibHYIO coBOKymHOCTH In;, Outy, rae i#. B Hee He BXomaT
OJTHOBPEMEHHO OIIPEIEIAIONIee U Pean3yoliee IpeICTaBICHUS Ul OJJTHOTO U TOTO
e uHTepdeiica.
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Kaxpnas cosokynnocts C;j v Iv = {C;, I, Out;, Inout;} Bxomur B Momens
KOMIIOHCHTA HWIJIM SIBJIACTCS IIa0JIOHOM  KOMIIOHCHTa, COMIEPIKAIUM HEKOTOPOE
MHOYKECTBO OTPEAC/SIOMINX U PEATM3YIOIIUX PEACTAaBICHNI HHTEP(DEHCOB.

2.1. ®PopmanbHble Moaenu U onepauun KOMMOHEHTHOro
NpPOeKTUpPOBaHUA

Jnst ycTaHOBJIGHHS CBSI3el MEXKIy 00bEKTHO-OPHEHTHPOBAHHBIM U KOMIIOHEHTHBIM
MOJICTUPOBAHHEM PACCMOTPHUM KOMITOHEHTHYIO MOJIeNb cuctemsl [1, 4, 15].
Moodens KomMnoneHmHoii cucmemsl IMEET BHUA:

M. ={CLm{Lm,, ..., Lm}, P{P; ..., Pn}, CLn{lIny..., In}, D;). (2.2)

rne CLy — KOMIIOHEHTH U3 MHOJKECTBA peam3annii B s3bIKax L,

P{P;, .., Py} — MHOXECTBO IpPEINKATOB, COOTBETCTBYIOIINX IPOIECCAM
coopxu i koH(puryparnun KIIW B TIC Ha ocHOBe peamu3amiii KOMIIOHCHTOB
CLm wu unTepdeiicos In;

CLn — MHOXECTBO HWHTEP(EHCOB KOMIIOHCHTOB,

Di— MHOeCTBO TaHHBIX.

Mogens M,. coctouT u3 MHOxecTtBa (yHkimit peanusanuii (KIIH, reuses),
MPEINKATOB, UHTEP(EHCOB U JAHHBIX.

Ycnosue nenoctHocTh — KC 3akio4aroTcs B CYIIECTBOBAHMHM JJISL  KaXJIOTO
kommnoneHta C; u3 C, uMeromero ucxoauslit uatepdeiic CIn,", kommonenta C, ¢
COOTBETCTBYIOLIMM BXOJHBIM HHTep(eiicoM CIn,", u kourpakr Conty,™ = (ClIn,",
CIn,", IMap,,"™), BXoaamux B MHOXkecTBO C.

[Mpouiecc moctpoenusi M, BKIOYaeT B ceOs CO3MaHHE KOMIIOHEHTHOH CpEIbI,
oTpeNieNieHHe HayallbHBIX KOMIIOHEHTOB M ONPEIeIICHHOE MHOXKECTBO HHTep(eiicoB
B COOTBETCTBHU C (yHKIHOHAIBHEIMH TpeOoBaHmAMU K KC. CyTh MOIEIUPOBAHHS
CHUCTEMBI COCTOUT B TOM, YTOOBI TIPEACTaBUTH  MOJENb M,. TaKyk, YTOOBI IS
M000TO DIIEMEHTa CHUCTEMBI CYIIECTBOBAI KOMIOHEHT M3 C Wi OH MOT OBITH
monydeH m3 C° TIOCpPEACTBOM  KOHEYHOTO dHCia IOMYCTHMBIX OIeparii
KOMITOHEHTHO anreOpshl.

KomnoHeHTHas: MoAeib ¢ KiIaccaMl HUMEET BUJI:

CSyst = (CClass, G) (2.3)

rae CClass = {CClass;} — maOXecTBO KitaccoB, G — KOMIOHEHTHBII Tpad.
WnrepdeiicHas Mozaenb B 00IIeM cirydae 3a1aeTcsl BbIpaKCHHEM

ISyst = (IFunc, 1G),
rae IFunc = {IFunci} — muoxectBo mHTepdeiicoB, |G — uHTepdeiicHbIil rpad,
KOTOpBIN 3kBUBaneHTeH rpady G mogenu CM. Ins kinaccos CClass onpenenstores
YCIIOBUsI, KOTJ]a OHH JIOIYCKAIOT MPEACTAaBICHHE MX KaK DJIEMEHTOB MHOKECTBA
uHTepdeiicor B umHTepdeiicHom rpacde. ns Bcex kmaccoB CM crnpaBenimBa
CIlelyrolIas Teopema.
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Teopema 2.1.CymiecTByeT CAMHCTBCHHOC HM30MOPGHOE OTOOPaKCHHUE MEKIY
KOMIIOHEHTHOU Mozeabio CSyst u uatepdeiicaoit moaeipio 1Syst.

Ota TeopeMa OmpeneNnseT YCIOBHUs CYIIECTBOBAHMS YKBUBAICHTHOTO OTOOpPaKEHHUS
MeXIy OOBEKTHBIM U KOMITOHEHTHBIM IpeACTaBICHUSIME cUCcTeMbl. Kak ciencTsue,
Ha dTamax aHajxu3a ¥ npoekTupoBaHust CM MOTYT IPUMEHSATHCS MOJIEIH U METOJBI
OOII, a Ha TOCIEAYIONINX 3TaNax — COOCTBEHHBIE KOMITOHEHTHBIE MO/ICIIH.
Omnpenenenue 2.1. [lpocpammmbiii KOMNOHEeHm — 3TO CaMOCTOSTEJILHO
peanM30BaHHBIA MPOTPAMMHEIH OOBEKT, KOTOPBIH OOecleYnBaeT BBIOJHEHHE
OTIpeNIeICHHON COBOKYMHOCTH TMPHUKJIAAHBIX (QYHKIHHA, TOCTym K KOTOPHIM
BO3MOXKEH TOJBKO dYepe3 WHHTepdeldc u omepanuyd OOpameHuss K IpyruM
KOMIIOHCHTaM.

KomnoHeHT oToOpa’kaeT THUIOBOE pEUICHHE WM (PYHKIHIO M MPH IMOCIETyIomeit
KOMIIO3UIIMH C JAPYyrUMH  OOBEKTaMH M KOMIIOHEHTAMH WMEET THIINIHYIO
uHTepdeiicHyl0 4YacTb il OOMeHa JaHHBIMM B pasHbIX cpepax. To ecTb
KOMIIOHCHT, CTAHOBUTCA HEACIMMBIM U MHKAINCYJIUPOBAHHBIM O6’I)eKTOM, KOTOpLIﬁ
YIOBJICTBOPSICT (YHKIIMOHATIHHBIM TPEOOBAHHUSIM U TPCOOBAHHUSAM KOMIIOHECHTHOM
Cpensl.

2.1.1. Mogenu KOMNOHEHTHOrO NPOEKTUPOBaHUA

K MonensiMm OTHOCHTCS MOJIelib KOMIOHEHTOB, HHTepdeiica, cpelpl U CHCTEMBI.
Onpenenum ux.

Mooenv komnonenma — 3T0 O00OOIIECHHE THUIOBBIX pEIICHHH, KACAIOUIMXCS
CYIIHOCTH OOBEKTa, MX  apXUTEKTYPhI, CTPYKTYpBI, CBOWCTB, XapaKTEPHCTHK,
KOTOPBIC MOCTEIICHHO MEPEXOIST UIIM OTOOPaKAIOTCSA B KOMITOHCHT.

DopMalIbHO MOJIENTb KOMIIOHEHTA HMEET BUI:

Comp = (CName, Cint, CFact, Clmp, CServ), (2.4)

rne  CName — yHuKambHOE MMsI KOMIIOHEHTa,
Cint = {CInt} — mHOXecTBO HHTEP(DEIICOB, CBA3AHHBIX C KOMITOHCHTOM;
CFact — unrepoeiic ynpaBiieHHs 9K3eMIUIIPaMHi KOMIIOHEHTa;
Clmp = {CImp;} — MHOXKeCTBO peay3aliil KOMIOHEHTa;
CServ = {CServ.} — MHOXECTBO CHCTEMHBIX CEPBHCOB.

MmuoxectBo Clnt=CIntl~ CIntO coctout m3 Bxomusix Clntl u ucxomusix CIntO
uaTepdeiicop. OTauune MEXKIYy HUMH 3aKIIOYaeTCs B TOM, YTO JJISI BXOIHBIX
HHTEP(PEHCOB KOMITIOHEHT HMMEET COOCTBCHHBIC pealu3allii, a /ISl BBIXOJHBIX
uHTep(EHCOB peanu3aluy HaXoIITCs B Ipyrux kommoneHtax. Uurepdeiic CFact
OMpeneNseT METOMAbI, KOTOPbIE HEOOXOAMMBI Ul YIPABICHHS 3K3EMIUIIPAMHU
KOMIIOHEHTA (ITOHCK, CO3JJaHHEe, YHUUTOKCHHE U T.I1.).

Bo3MOKHBI OTHOIICHHUS MEXIy  OOBEeKTaMu THIIA: HaCJIC/I0BaHHE,
IK3EMIUTIPHU3ALNS, HHTEP(EHC, CBSI3bIBAHIE U B3aUMOICHCTBHE.

Mooenv unmepgeiica iMeeT BUIT:
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Clint; = (IntName;, IntFunc;, IntSpec; )
rae IntName; — ums unTepdeiica;
IntFunc; — pyHKIMOHATBHOCTH (COBOKYITHOCTH METO/IOB);
IntSpec; — cnenudukanus narepdeiica (onucaHusi THIOB, KOHCTAHT, APYTUX
9JIEMEHTOB JIaHHBIX, CHTHATYP METOJIOB H T.[1.).
HeobxonumbIM TpeOOBaHHEM CYIIECTBOBAHHUS KOMIIOHEHTA SIBIIETCS YCIOBHE €TI0
LEJIOCTHOCTH:

7Cint; e Clint, Zlmp; e Clmp [Provide(Clint;) cClmp;],

rne  Provide(ClInt;) o3Hauaer (yHKIHOHAJIBHOCTH, KOTOpas 0O0eCHEeYHBAET
peamm3anuo MetonoB uHTepdeiica ClInt. [ B3auMOIeHCTBUS ABYX KOMIIOHEHTOB
Comp; m Comp, cymecTByer cieaymomee HEOOXOAUMOE YCIOBHE: ecid
Clintj; eClintyy, To nomken cymectBoBath Clnty, CInt), Takoi, grto:

Sign(Clint;;)=Sign(Clnt,,)&Provide(Cling;) < Clmpj,
rae Sign(.) o3HavaeT CUTHATYPY COOTBETCTBYIOIETO HHTEp (eiica.
Hanwume 3Haka BKIIOYEHWs B JaHHOW ¢(opMysie o3HadaeT, 4T0 H30paHHas
peanu3anys KOMIIOHEHTa MOXKET 00ECIIeUNTh MOJAEPIKKY HE TOJIBKO HEOOX0IUMOTO
untepdeiica, Ho u apyrux Bo3MmoxkHoctei. Texuomoruu u SII1 (CORBA, COM,
JAVA, C++ u 1p.) conepatr HeoOXoauMble cpencTBa. HHTepdeiic MoXeT UMeTh
HECKOJIKO peanuzanuid, KOTOpBIE pasznuyaroTcs 0COOEHHOCTSIMH
(yHKIMOHMPOBaHUS (HANpUMeEp, OINEPAlMOHHON CpelNoi, CpelcTBaMU XpaHEHHs
JIAHHBIX 1 T.1.).
CDyHKI_II/IOHaJ'H)HbIe JJIEMECHTbBI KOMITOHEHTHOM MozA€JIn MOTyT 6I)ITI) PpaBHbIMU,
OKBUBAJICHTHBIMHU HUJIU HOI[OGHI)IMI/I.
Omnpenenenue 2.2. J/[a kommonenta Comp; u Comp, SBASIOTCS TOXASCTBCHHBIMU
(paBHBIMH), €CJIM TOXKECTBEHHBI MX COOTBETCTBYIOIIHME cocTaBHble. Kak ciencraue,
3amena Comp; wa COmp, He BIMSET HAa KOMIIOHEHTHYIO CHCTEMY , K KOTOPOH
npuHaexxur Comp;.
Omnpenenenue 2.3. J[sa komnonenta Comp; u COMpP, SBIAIOTCS YKBUBAICHTHBIMH,
€CJIM OKBUBAJICHTHBI UX COOTBETCTBYIOHIUE COCTABHBIC, KPOME MMCH KOMIIOHCHTOB.
3amena Comp; Ha Comp, He MeHseT QyHKIMOHATIBHOCTH KOMIIOHEHTHON CHCTEMBI
NPH YCJIOBUH YCTAHOBIICHHS COOTBETCTBHS MEXIYy HMEHAMH B CaMOi CHCTEMe.
Omnpenenenune 2.4. JIpa kommnonenta Comp; u Comp, mOmOOHBI, €CiU 3TH
KOMIIOHEHTBI HMEIOT TOXXKIECTBEHHOE MHOKECTBO MHTEepdeiicoB. 3amena Comp; Ha
Comp, coxpaHsieT HayaJbHYI (YHKIHOHAJIBHOCTH KOMIOHEHTHOH CHCTEMBI, K
KOTOpPOH MOKHO J100aBHTh HOBbIE (DYHKIIMOHAIbHBIE CBONCTBA.
I'naBHOI cpenoii UCTIONB30BAaHUS KOMIIOHEHTOB SIBIISICTCS KOMHOHEHMHAsA cpeod,
MOJIeTIb KOTOPOH UMEET BHI:

CE = (NameSpace, IntRep, ImpRep, CServ, CServimp), (2.5)

rne  NameSpace = {CName;} — MHOXeCTBO IMEH KOMIIOHEHTOB CPEBI;
IntRep = {IntRep;} — peno3urtopuii HHTEP(HEHCOB KOMIIOHEHTOB CPE/IBI;
ImpRep = {ImpRep;} — penosuropuii peanusarmii.
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CServ = {CServ,} — nunrepeiic MHOKECTBA CHCTEMHBIX CEPBUCOB;

CServimp = {CServimp,} — MHOXEeCTBO peajm3alMii I CUCTEMHBIX
CEPBHUCOB.
Mojenb KOMIIOHEHTHOW  CPEAbl pPacCMaTPUBAETCS KaK MHOXKECTBO CEPBEPOB
OPUIIOKEHUH, TJe Pa3sBOPAYMBAIOTCH KOMIOHEHTbI—KOHTEHHEPHI, IK3EMILIAPDI
KOTOPBIX ~ O0ECIEYMBAIOT  pEATM3AlUI0  (YHKIMOHAILHOCTH  KOMIIOHEHTA.

B3auMocBs3p  KOHTelHepa C  cepBepoM  oOecrieywBaeTcs — 4epes
craugaprusupoBanubie  uHTepdeiicsr (CFact). CBs3p MeXIy KOMITOHEHTaMH,
KOTOpBIE pa3BepHYTHl B pa3HBIX CepBEpax, obecrieunBaeTCsl  peann3arus

unTepdeiica CServ.

Omnpenenenue 2.5. KapkacoM KOMIIOHEHTHOH Cpenpl HasbIBaeTCs cpena, st
KOTOPOI COBOKYITHOCTh UMECH KOMIIOHEHTOB, MHTep(ElCOB U peamu3aluii — CyTh
MyCThIE MHOXECTBA, TO €CTh

FW = (&, &, &, CServ, CServimp).

Hycte FWi= (D, G, &I, CServy, CServimp,) u FW, = (&, &, &, CServ,,
CServimp,) — nBa kapkaca.

Omnpenenenune 2.6. Kapkac FW; coBmectum ¢ kapkacom FW,, eciom cymiectByer
otobpaxenune SMap: CServ; —> CServ, takoe, uto SMap(CServ;) < CServ,.
COBMECTHMOCTh KapKacoB M KOMIIOHCHTHBIX Cpel O3HadaeT, 4yto cpemy CSer;
JOJDKCH BXOAUTH CEpBHC MMEHOBaHHA, a B CServ, — aHalOrH4YHBIA CEpBUC H
MEXIy 3THMH CEpBHCaMU JIOJDKHA CYIIECTBOBAThH TaKasl CBsI3b, IPH KOTOPOH CepBHUC
cpensl — 3TO HMMCHOBAaHHWE KOMIIOHEGHTOB CPEABl M HA00OpOT. AHAJOTHYHas
CUTyalysl JIOJDKHA CYIIECTBOBATh W JUISl JPYIMX CHCTEMHBIX CEPBHCOB, TaK Kak
nro0asi KOMIIOHEHTHAsI Cpejia CIOJIB3YET T€ )K€ CEPBUCHI, & MX CBSI3U ONPEICISIOT
COBMECTUMOCTh. B 4acTHOCTH, B3aUMO/ICHCTBUE KOMIIOHEHTOB, PACIIOJIOKEHHBIX B
pa3HBIX cepBepax, MOJJIEPKUBAIOT CEPBUCHI 3THX CEpBEpPOB. ECiiM cOBMECTHMOCTD
MEXIy CEPBEPHBIMH CEpPBHCAaMH CYIIECTBYET, TO TaKWe KOMIIOHEHTHI MOTYT
BXOAUTH B cocTaB CM.

2.1.2. Onepaumu Hag KOMNOHEHTaMN B KOMMOHEHTHOW cpeae

Jamee paccmarpuBaeTcsi Ha0Op ONEPAaTOPOB, 3aJaBaEMBIX MAaTEMAaTHUYCCKUMHU
omepamusamMu {U, M, @, 0, -} mna 3amaHus U 00paOOTKH KOMIIOHEHTOB B
KOMIIOHEHTHOM cpejie.

Omnepanusi 100aBJIeHHA KOMIIOHCHTa K KOMIIOHEHTOW cpenme oOo3Hayaercs .
JlobaBrieHe KOMIIOHEHTA K cpejie BoimoiHseTcs cornacHo npasmit C @ CE;= CE,,

CE,.NameSpace = {C.CName} u CE;.NameSpace,

CE,.InRep = {C.(CIn;, CName)} U CE;.InRep,

CE,.ImRep={C.(C;, CName)} U CE;.ImRep. (2.6)
Axcuoma 2.1. Oneparus m00aBJICHHS KOMIIOHEHTa K KOMIIOHCHTHOW cpele
KOMMyTaTI/IBHaI
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Ce®CE=CE®C.

Axcuoma 2.2. Omnepaunss [00aBICHHS KOMIIOHCHTa K KOMIIOHCHTHOW cpene
aCCOIMAaTUBHA:

Ymeepocoenue 2.1. Kaxnas Hemycras kommoHeHTHas cpena CE Moxer OBITH
npezncrasiena B sune: CE=C, @ C, D, ..., @ C,® FW.
Omnepanusi  yaajdeHuss KOMIOHEHTAa ¥3 KOMIIOHEHTHOH cpensl 00o3Hadaercs
3HaKoM O U TIOAYUHACTCA CIIEAYIOIUM IIpaBUJIaM:

CE; ¢ C =CE,, 2.7

7 CNamey,: CName,, € CE;.NameSpace m (CName,, =C.CName) =

CE,.NameSpace = CE;.NameSpace\ {C.CName} m CE,.IntRep=
CE;.IntRep\

{(Vi: IntRep’.CName = C.CName) IntRep'} N CE,.ImpRep =
CE;.ImRep\ _ _

{(V j &ImtRep’.CName = C.CName) ImRep'}.
Teopema 2.2. Jlnsa moboro kommoneHTa C u kommoHeHTHO#H cpenpli CE
BeInosTHseTCs paBenctBo (C, @ CE) ¢ C =CE.
JoxazatenbcTBo. [IpeactaBum onepamuio 100aBIeHUS] KOMIIOHEHTA K Cpefie Tak:

C ® CE = ({C.CName} u CE.NameSpace}, {C.(CIn;, CName)} v
CE.InRep, {C.(CIm;, CName)} u CE.ImRep, CSe, CSelm) = CE.
Torna ornepanus yaajJcHusA KOMIIOHEHTA U3 CPpCaAbl UMECT BUA:

CE'\ C = (CE'.NameSpace \ {C.CName},

{CE".InRep \ C.(CIn;, CName)},

CE".ImpRep \ {C.(CIm;, CName)}, CSe, CSelm) = CE.

nn

Onepaunﬂ 3aMEHbl KOMIIOHCHTAa 3aAacTCs 3HAKOM — U UMECT BUI.
CE.NameSpace(C,) —C,=(CE0C) @ C,. (2.8)
Onepauml Oﬁ'beI[I/IHeHl/Iﬂ (0603HaqaeTc;[ U) KOMIIOHCHTHBIX CPE€A U BBINIOJIHACTCA
COIJIaCHO CIEAYIOIIUX IIPaBUIlL:
CEl ) CE2 = CEg, (29)
CEs.NameSpace = CE;.NameSpace w CE,.NameSpace,
CEs.InRep = CE;.InRep U CE,.InRep,
CE;s.ImRep = CE;, ImRep w CE,.ImRep.
Teopema 2.3. Onepanyst 00beIMHCHHST KOMIIOHEHTHBIX CPEJ] aCCOLMATHBHA :
(CE; U CEy) u CE3= CE; U (CE; U CEy)
ﬂo;ca;«'ameﬂbcm@o
VC e (CE; UCE)) WCE;=C e CE; nC e CE; N C e CEg3;
VC e CE; U(CE;UCEl))= C e CE; ~ CeCE, ~ C e CEs.

Axcuoma 2.3. Onepanust 00beAMHEHHSI KOMIIOHESHTHBIX CPEel KOMMYTAaTHBHA:
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CEl |\ CE2 = CE2 |\ CEl
Ymeeporcoenue 2.2. ]J{ns moObIX KOMIIOHEHTHBIX CPE BBIOIHACTCS:
CEUFW=FWuU CE =CE.

Ymeeporcoenue 2.3. 1ns mo6oit komnonentHoi cpeast CEOFW = FW U CE = CE.

Ymeeporcoenue 2.4. Jlna nByx npousBosbHbIX KomroHeHTHBIX cpex CE;, CE; u
komitoHeHTa C Bcer/ia BBIIOIHSIETCS:

Co® (CEl U CEQ) = (C @ CEl) v CE2 = (C @ CEz) ) CE1
Ymeepiwcoenue 2.5. [Ins moboro xommoneHTa C 1 KOMIOHEHTHOH Cpefbl BCeraa
BeimoJiasgeTcs coornomenus: C € CE.

IIpomecc moctpoenuss CM Bimodaer B ceds co3JaHWe KOMIOHEHTHOW Cpensl,
oTpeneNieHue Ha4aJbHBIX KOMIIOHEHTOB B (hOPMUpPOBaHHE MHOXECTBA KOHTPAKTOB
B COOTBETCTBHH C (QYHKIIMOHAIEHBIMA TPEOOBAaHUAMHU K KOMIIOHEHTHON CHCTEME.

2.1.3. Onepauua pobaBneHMA peanu3auMmM W UHTepcdenca
KOMMOHEeHTa

OcobeHHOCTh  omepanuy  Jo0aBleHHsT peanusaiuud  KommonentoB  (addimp)
3aKJTF0YACTCSl B TOM, YTO MHOXECTBO MHTEp(EHCOB KOMIOHEHTA PACHIMPATHCS 32
cueT J00aBJEHUs HOBBIX BXOJHBIX HMHTEp(EHCOB, CBS3aHHBIX C pealn30BaHHOI
HOHOHHHTeHLHOﬁ q)yHKI_lI/IOHaJ'H)HOCTI/I HOBOI'O KOMITOHEHTA pcaiu3alnu.

[TycTb MMeeM JONOIHUTENEHOE MHOXKECTBO HCXOIHBIX HHTEP(EHCOB:

NewIntOs = {NewlIntOsq}.
B yactaom ciryuae NewlIntOs = &, ecnu He TpeOyeTcst J0OaBIAThH TOMOIHUTESIBHYTO
pea30BaHHYI0 HYHKIIMOHAIBHOCTB.

PaccmoTpuM 1Be pasHOBHIHOCTH 3TOW omepamuu: oobaeienue AddOImp
CyILLEeCTBYIOLIEro HHTepdeiica 1 HOBOro HHTEpdeiica:

NewComp = Addimp(OldComp, NewCImps,NewCIntOs) u

MPEACTABJICHUC CEMAaHTUKN

NewlInt = OldInt U NewIntOs

NewCimp = OIldClmp U {Newlmps}(3 OldIntt < OIdCintl)
Provide(OldInt) — Newlmps,

rone  NewClImps — peanm3zanmus, KoTopas J00aBIsAETCS;

OldCInt — MHOXECTBO CYIIECTBYIOIIUX HHTEP(EUCOB.
YcioBHe [EIOCTHOCTH KOMIIOHCHTA BBIMOJIHACTCS aBTOMATHYECKH, IMOTOMY YTO
MHOYKECTBO BXOJHBIX HHTEP(EHCOB OCTACTCSA MPEKHUM. M3 HEIOCTHOCTH CTaporo
KOMITOHEHTa BBITEKAET [EJIOCTHOCTh HOBOTO KOMITOHEHTA.
Omnepamust  AddImp  siBasieTcss  acCOIMAI[MOHHOW ¥~ KOMMYTATHBHOM — Hajl
MHOYKECTBAMH KOMITOHEHTOB. J[0Ka3aTenbCTBO 3THX (DAKTOB BBITEKACT M3 aHAIU3a
MHOXECTB UHTEp(EiCOB M MHOMXKECTBA peau3alfii, KOTOPbIE BXOJAT B COCTaB
COOTBETCTBYIOITNX MHOKECTB KOMITOHEHTOB.
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Bropylo pa3sHOBHIHOCTb OIlEpalldM JOOABICHUS pEaTH3alUM INPEACTaBUM Kak
AddNImp B popme

NewComp = AddNImp(OldComp,NewClImps,NewCIntOs) u
CEeMaHTHKOH

NewClint = OldCInt ’ NewCIntOs

NewCImp = OldCImp < { NewClmps}.
rre NewClmps — peanusanusi, KoTopas J00aBiseTcs K MHOXECTBY peasln3alvi.

Kak u npeapiaymas, JaHHas orepanus obecrieunBaeT HEJIOCTHOCTh KOMIIOHCHTa U
06J1az[aeT CBOMCTBOM acCOIMATUBHOCTH U KOMMYTAaTUBHOCTH.

Onepayus 3amensl CyIECTRYIOIIEH peanu3anuu HoBoi Replimp umeer Bun:
NewComp=ReplImp(OldComp, NewClmps, NewCIntOs OIldCIimpr,

OIdCIntOr) ¢ cemanTuKoii.

Ecnu cipaBesinBo

( ¥OIldClIntt eOldCInt)&(Provide(OldCintt)cOIldClmpr)=>
(Provide(OldCIntt)cNewCImps)V((ZOldCImpj e
(OldCImp\{OldCIimpr})) & Provide(OldCIntt) < OldCImpj), To
NewClInt =0IdCInt U NewClIntOs\ OldCIntOr;
NewIlmp = OldImpl U {NewCImps}\{OIdClImpr},
rae NewCImps — peanu3arms, KOTopast J0OaBIseTCS;
NewCIntOS — MHOXECTBO JONOJHUTENbHBIX HWCXOAHBIX HHTEp(dEHcoB s
peanuzaiuu, KoTopas 100aBiseTcs;
OldCImpr — peanu3arus, KOTOpas 3aMeIACTCS;
OIdCIntOr — MHOXeCTBO HCXOJHBIX HHTEP(EHCOB, CBSI3aHHBIX C peanH3aluei,
KOTOpast 3aMelaeTcs.
Jemma 2.1. Onepanust 3aMeIICHHs] peai3alid KOMIIOHEHTAa HOBOW CEMaHTHUKOU
COXpaHSET yCIOBHE 1IEJIOCTHOCTH KOMIIOHEHTA.
Hus  moboro BXOZHOTO WHTEpdeiica, CO3IaBaeMOTO KOMIIOHCHTOM, KpOMe
uHTep(eiicoB, COOTBETCTBYIOIEH peanu3anuu, kortopas 3amentaercs OldCImpr —
YCJIOBHUE 1IEJIOCTHOCTH BbINoHseTcs. [yt nHTepdeiicoB, OTBEYAIOUINX peau3ainum
OldCImpr, cnpaBemmuo, uto Provide(OldCintt)cNewClImps cymectByer st
peanuzanuu 6a30Boro komrnoneHTa. OObeAMHSSI ITH JBa Clydas, IOJy4aeM, 4TO
JUIsl TI000r0 BXOJMHOTO HHTepdeiica co37aBaeMOro KOMITOHEHTa BBITTOTHSIETCS
YCJIOBHUE LIEIIOCTHOCTH.
Onepauyst pacuiupenus CyIIECTBYIOUIEH peanu3alid CEeMaHTHKHA SKBHBAJICHTHA
orepalvu 3aMelIeHUs], I/ie UCXOHAs pealu3alus 3aMelaeTcs, a paciiupeHHas —
nobasisiercs. [ToToMy HET HEOOXOAUMOCTH BBOAMUTH OTJCIBHYIO ONEPALHIO.
Onepauus no6aBJjenust unTepdeiica. Vicxomaslii nHTEpQEic MOKET T0OABIATHCS
MyTeM 3aMeHbl CYIECTBYIOILIeH peanu3alid WM HOBOW peanusaimu. Omneparius
0obaenenuss UCXOMHOTO WHTepdelica — 3TO cOoCTaBHAs omepamnus J00aBICHHS
peau3aIuH.
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Onepayus dobasnenus HOBOro Bxoauoro uarepdeiica AddInt umeer Bun;
NewComp = AddInt(OldComp, NewClintlg) ¢ cemantukoii cornacHo
CIIEIYIOLIEMY MPaBUITY.
Ecnu cnpasennuso, 4To

(3 OldCImps e OIldCImp) & (Provide(NewClntlg) < OldCImps),
10 NewClInt = OldCInt W {NewClIntlq}, NewCImp = OldCImp, rae NewClntlq —
HOBEIH HHTEpdeEiic.
Jemma 2.2. Onepanms noGapineHus unTepdeilica ¢ 3aTaHHOH CEMAaHTHKOM
COXpaHSET YCIIOBHE IIETIOCTHOCTH KOMITOHEHTA.
IIycTh BBIMOJHSETCS] YCIIOBUE IEIOCTHOCTH JUisi 0a30BOr0 KOMIIOHEHTA, T.C. IS
KQXIOTO M3 BXOIHBIX MHTEP(EUCOB CYLIECTBYET COOTBETCTBYIOIIAS PEATH3AIHS.
Ora mpeanoceUika TpebyeT HANWYWS peanu3alMd W JJIsi HOBOrO HHTepdeiica.
[ToToMy pacIIMpEeHHOE MHOXXECTBO BXOAHBIX HHTEP(PEHCOB  LEIOCTHOCTH
KOMITOHEHTa UCTHHHO JUIsl CO3JJaHHOT0 KOMITIOHEHTA C COXPaHEHHUEM LIEJIOCTHOCTH.
Jlnst onepanuy pacuIMpeHusl CyIeCTBYIONIEro HHTepdeiica B OTIIMUUE OT OIepaluu
paciMpeHus CylecTBYIOIIeH peannu3ainnuu, He TpeOyroIie cBoel COXpaHHOCTH IS
CTPYKTYPbl KOMIIOHEHTa, BCE€ CYIIECTBYIOLIME BXOJHBIE HHTEP(EHCH JOJIKHBI
coxpansaThes. Omnepannsi CFact HOCHT KOMIUIEKCHBIH XapakTep, MOTOMY YTO
JIOTIOJTHUTEIBHBIC METOMBI, KOTOpBIC BXOISIT B COCTaB uHTepdeiica, TpeOyroT
peanu3aiuu co CTOPOHBI KOHTEHHepa.
Mogens cepBuca aeranusupyetT CSErv cepBHCOB, KOTOPhIC HEOOXOIMMBI ISt
MOJJCPKKUA (PYHKIIMOHUPOBAHUSI KOMIIOHEHTOB M KOMIIOHCHTHBIX CpEJl B paMKax
napagurMbl KOMIIOHEHTHOTO MporpaMmupoBanus. OHa obecrieunBaeT GopMalbHOE
orpe/iesieHUe CTATHYECKUX U TUHAMHYIECKUX CBOMCTB KOMIIOHEHTHBIX CPE/.

2.2. KomnoHeHTHas anre6pa

Just tpancdopmanuu Mojelieili KOMIIOHEHTHOTO MPOSKTUPOBAHUS K BBIXOJHOMY
KONy pa3paboTaHa KOMIIOHEHTHas anredpa — BHEIIHSS, BHYTPEHHSS WU
IBOJTIOIMOHHAs anre6psr [15]:

2 = {01, 92 03}, (2.10)
rae @;= {CSet, CESet, 2} — BHemmnssn anrebpa, ¢, = {CSet, CESet, 2} —
BHyTpeHHs1s1 anredpa, oz = {Set, CESet, £} — anre6pa 3BOIFOIIH KOMITIOHEHTOB.
BHeuHsisi KOMIIOHEHTHAs ajaredpa
Ota anrebpa JIBYOCHOBHAS U IMEET CIICAYIOIMINUN BUJI:

¢; = {CSet, CESet, O, },
riae CSet — muoxecTBO KoMIoHEHTOB C; CESet — MHOKECTBO KOMITOHEHTHBIX CPET;
Qlf MHOXECTBO OﬂepaHHﬁ HaJa 3TUMU DJICMCHTAMU.
Onepaum/l HaJa KOMIIOHECHTAMU TAaKHEC:
- umHCcTawsinus (pa3septeiBanue koMmoneHTa) CSet, = Cset @ CESety;
- obbeamHeHme koMrnoHeHTHBIX cpen CESet; = CESet; U CESety;
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- yIalleHHEe KOMIIOHEHTa 13 KomroneHTHo cpeasl CESet, = CESet; \ CSet.

BHyTpeHHsIs KOMIIOHeHTHas ajnredpa —

¢z = {CSet, CESet, 2, (2}, (2.11)
rme Cset = {OldComp, NewComp} — MHOkecTBa crapsix OldComp KOMITOHEHTOB B
crcTeMe M MHOXECTBO HOBBIX komrioHeHTOB NewComp, BHOBb pa3paOoTaHHBIX HIIH
HEKOTOPOT0 MpeoOpa30BaHHOI0 CTAPOro KOMIIOHEeHTa k HoBomy NewComp;
OldComp = (OIdCName,OldInt, CFact, Oldimp, CServ) Bxitouaer unTepdeiicsl,
peanuzalyy B CEpBEpHOH Cpee;
NewComp = (NewCName, Newlint, CFact, Newlmp,CServ) Bkitodaer B cebs
uHTep(EiChl, peann3alMd STOT0 KOMIOHEHTa, KaK HEO0OXOIMMBIE 3JIEMEHTHI
M000T0 KOMIIOHEHTA, TOM YHCJIE U HOBOTO KOMIIOHEHTa B CEPBEPHOII cpere;
£, = {addimp, addint, replint, replimp} Bxirouyaet oneparuu:

add imp — moGaBnenns peanuzanum; addint — moGasnenust uHTEepdeiica;
replimp — omeparus 3amerenus peanusaiun kommnonenra; replimp — samemenus
uHTEepdeiica KOMIIOHEHTA.

= {Orefam OReing ) ORever} — anre6pa 3BONIONUH ((P3 ),
e Orgrac — pePaxTopuHT A mocTpoeHne KoMrnoHeHTHOH [1C 1 BO3MOKHOCTBIO
BHECCHHUS U3MCHEHUH;,

Oreing — PEMH)XEHEPUHI [y oOecliedeHMsl  3aMeHbl, NepeUMEHOBaHHE
KOMITOHEHTOB W/MJIM UX MHTEP(EHCOoB, a TakKe J0OaBICHNUE HOBBIX KOMIIOHCHTOB B
IIC 1 B KOMIIOHEHTHYIO Cpeay;

ORever — pEBEpCHAs HHXXEHEPHUsST 00CCIIEYMBACT BOCCTAHOBIICHHE CTPYKTYPHI
KOMITOHEHTA I10 €0 BBIXOJHOMY KOJy.

Onepanun =~ anreOpBl SBONIONUN OOCCIICYNBAIOT  HM3MCHEHHE KOMIIOHEHTOB W
nHTEp(EcoB C TMOMOIIbI0  CHENHAIbHBIX  ONEpaluid, ONpPEJeNeHHbIX B
COOTBETCTBYIOIINX MOJAEIISIX.

Mooenv pegpaxmopunza KOMIIOHEHTOB:

Mietac = {Oesuc, {CSet = {NewComp"}},

1€ Orefac = {AddOIMp, AddNImp, Replimp, AddInt} — oneparmu pedakropunra,
napa (CSet, Oyefac) — INEMEHT KOMIIOHEHTHO# aJireOphl 3BOIIOIHH.
Omnepamnust pedakTOpHHra HOCHUT KOMIUICKCHBIM XapakTep, TaK KaK MEeTOJBI,
BXOZSIIUE B 3TOT HWHTEpdeiic, TpeOyT peann3anull KOMIIOHCHTa B COCTaBe
KoHTeliHepa. [lodToMy peanm3anus 3TOW OINEpaluyl CBs3aHA C CYIIECTBOBAHHUEM
HOBOTO THMa KOHTeiHepa. CoriacHO KJIacCH(PHUKAMKA METOIOB pePakTOPHHTA,
orepalysi paciiupeHust uHtepdeiica ynpapiseT SK3eMIUISIpaMH KOMIIOHEHTOB H
OTHOCHTCS K PACHIMPEHHON Kiaccupukanuu. MHOXKECTBO onepanuii peakTopruHra
AddOImp, AddNImp, Replimp, AddInt BxitouaroT B ce0st onepanuu 100aBIEHHUS U
3aMEIICHUS peasn3aliii KOMIOHEHTOB M HHTEP(EHCOoB.
Mooens peundicenepuu KOMIIOHEHTOB:

Mgeing ={Oreing , {CSet = {NewComp"}},
rae  Oreing= {rewrite, restruc, adop, supp, conver } — oneparun penHxeHeprH,

napa (CSet, Ogging) — 271€MEHT KOMIIOHEHTHOH anreOphl SBOTIONHH.
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AsreGpa peMHKXHHHPUHTA " eng = (CSet, Reing) ucnons3yercsi OpH YCIOBUH
HapyLIEeHHUs LEJIOCTHOCTH KOMIIOHEHTOB MJIM M3MEHEHUS (YHKIMOHAIBHOCTH. JTa
anredpa  MOXKeT OBITh IOCTPOCHA JIMIIb NPH YCIOBHM HAPYLIEHHs LEIOCTHOCTH
TpeCTaBIeHHs KOMIOHeHTOB. Kpome omepanmit pedakropunra (Refac), Bo
MHOXXECTBO Reeng BXOmAT omepauny, KOTOpPBIE YIAIAIOT W3 KOMIIOHEHTa
CYILECTBYIOIMH HHTepheHC WIM H3MEHSIOT €ro CHIHATypy. OTO YCHIMBAeT
YCJIOBHE LEMOCTHOCTH, TaK KaK OPyrHe KOMIIOHCHTBI, KOTOpbIC OOpalmarTcs K
HEMy, HE MOTYT MMETh JOCTYIa K HeoOXomuMoi (yHKuHOHaNbHOCTH. Mcxoms u3
TaKHWX YCJIOBHH, BMECTO anreOpbl PeHH)XHHUPHHTA B COCTaB (DOPMAIbHBIX METOI0B
KOMIIOHGHTHOTO ~ MPOTPAMMHUpPOBaHUS  I1IEIECOOOpa3’HO  BKIKOYHTH  MOJCIb
PEHHXUHHUPUHIA.
Mooenv pesepcnoui undicenepuy KOMIOHEHTOB!

Meever ={Orere, , {CSet = {NewComp"}},
rae  Ogever= {restruc, design}— onepanuu peBepCHON HHKEHEPHH;

napa (CSet, Ogeing) — 27€MEHT KOMIIOHEHTHOH anreOpsl YBOJIOLUH.

AnreGpa peBepcHoil mmkeHepuu Yoo = (CSet, Revera mcrmons3yercst mpu
YCIIOBHH BOCCTAHOBIICHHS CTPYKTYPHI W cIielu(HUKanyn IIC. B Heli moryt
HCIIONIB30BaThCs onepanun penHxeHepun Reeng < Revers. OcobenHocts Revers
COCTOMT B TOM, 4TO €€ ONEpaliy He ONPENEIEHbl NOTHOCTBIO, a JIUIIb YaCTHYHO.
PeBepcHast nmkeHepus o003HadaeT moaHyio nepectpoiiky I1C M3 KOMIIOHEHTOB B
HEKOTOPOH cpene, BKIIOYas  U3MEHEHHE OTHENBbHBIX IIOKa3aTeNned KadecTBa
KOMITOHEHTOB, KOTOPBIE MOT'YT M3MEHSTHCS B 3aBUCHMOCTH OT CMBbIC/A (QYHKIUH U
NPUMEHSIEMbIX oOlepauuii u3MeHeHus kommnoHeHTa. CemaHTHKa onepaunuii Reeng
MOXET OINpenesITh TpaHC(HOPMAIMI0O HE TOJIBKO IEJeBOr0 KOMIIOHEHTa, HO H
JIpYTHUX CBSA3aHHBIX KOMIIOHEHTOB. Hampumep, mnpuM U3MEHEHHH CHUTHATYPHI
BXOJIHOTO  UWHTep(elica HEOOXOIUMO  OJHOBPEMEHHO  HW3MEHUTh  JApyrue
KOMIIOHEHTBI, KOTOpBIE COAEPIKaT 0OpalmieHust K MeToaM 3TOTro uHTepdeiica.
Takum o0Opa3om, omeparui SBONIOIHOHHON anreOpbl 00eceuynuBalOT U3MEHEHUS
KOHKPETHOTO KOMIIOHEHTa M OTHOCSTCSA K KJaccy OIepaliii B IpPyrHX MeTojax
MIPOTPAaMMHUPOBAHMsL, KOTOPBIM COOTBETCTBYET omepanusaM THIIA  280TIOYUU.
bazoBast cyTh 3THMX omepanuii — N3MEHEHHE MMEH, MHTep(eicoB, peanu3anui u
CBSI3eH MEXIy BJIEMEHTaMH, a TaKXkKe OINepalnuy MpeoOpa3oBaHUsl CTPYKTYPHI H
(yHKIMI KOMIOHEHTOB.

2.3. CBA3b KOMNOHEHTHOU U O00OBLEKTHOWN Mopgenen

PesynbraTom cormocTaBieHUs ONpPeIeIeHIH CHCTEMBI anredp u n3oMopdhu3Ma 3TUX
CHUCTEM SABJIACTCA

Teopema 2.4. Orobpaxenne O—C ,co3maer cioxsbiii 00bekT u3 KIIWM u  ero

peanmuzanuu, U30MOpPPU3M OO0BEKTHON m KommoHeHTHOW moamoxenu CIIII, kax

anrebpandeckux mopenei tuna <2,2,2,2,2>

OtoOpaxeHne, KOTOpPOE COIMOCTAaBISIET OOBEKTY €ro HHTepdeic, a 3ToMy

uarepdeiicy — KIIW, mams KOTOporo OH SBISIETCS BXOAHBIM, — H30MOpdH3M

anrebpamyeckux mogeneit tuma 2 (O; RO), (I; RI) u ( I, RI), (C, RC), xotopsie
39



MPEeBpaNIalOT TOYKH BapHaOCIIbHOCTH / BapHaHTHI CIIOKHBIX OOBEKTOB B TOUYKH
BapuabenbHOCTH / BapuaHThl nHTEpdeiicoB n KITH.
CBs13b KOMITIOHEHTHOM MOJIeNn ¢ 00bekTHOW OM Tpociie MM ¢ TIOMOIIBIO TIporiecca
¢dyukuponupoBanusi komrnoneHtoB Create u unrepdeiica Cfac, nmopoxnatoriero
IK3EMILISIPHl KOMIIOHEHTOB!

Cfact.Create: Comp — {Cins/'}, Cins”= (lins/”, IntFunc', ImpFunc'),

rne Cins! — oksemmnap K KoMIIOHEHTa, KOTOpBIH TIPENOCTABIIAET  CBOKO
(QyHKIMOHATLHOCTE ¢ TOMoIblo  uHTepdeiica IntFunc' u  obGecmeuusaer
peammsammio storo matepdeiica ¢ momompio ImpFunc’; lins — ynnkabHbIi

UICHTU(DHUKATOP FK3EMILISIpA KOMITIOHEHTA.
ITycte cymiecTBYeT HEKOTOpas KOMIIOHEHTHash CHCTEMa, MpeACTaBIeHHAs
JIUarpaMMoi KI1acCOB OOBEKTOB!

OCsyst = (OClass, G), (2.12)
rne OClass = {Oclass;} — wmHoxecTBo KiaccoB; G — o0OBEKTHBIA Trpad,
OTPaXKAIOIINH CBA3M U OTHOIIEHUS MEXY KITACCAMH U 9K3EMIUISIPAMH.

Kaxxp1it K1acc mpejicTaBlicH B BUIE:

OClass; = (ClassName;, Method;, Field;},
rae ClassName; — umsa kmacca; Method; = {Method; } MHOXecTBO MeTonoB; Field;
= {Field,’} — MHOXecTBO NepeMeHHBIX, ONPEIENAIOIMX COCTOSHUE SK3EMILIIPOB
Kiacca.

Iepexo OT OOBEKTHOW K KOMIIOHEHTHON CTPYKTYpe CBsI3aH C IpeoOpa3oBaHUEM
00bekToB 1 uHTepdeiicoB OM k KomnoHeHTaMm u uHTepdeiicam (puc. 5). B Hem
MOKa3aHbl  CTpykTypa KommoHeHToB Comp; um Comp,, COOTBETCTBYIOIIHE
urrepdeiicer. Inty, Into; u Inty,, Intlg, B k1acce komnonentoB Oclass;, Oclass, u

Oclasss.
R R AT I IR T, ™ ™ o e e e e e e e e e e e e - - ~
' \
1 T : 1
1 : 1
OClass4 : Intl : OClass?2 !
R F |
! Eleig% i |
ie : | !
A | T ' | [
| I | Methodl : 3 !
! I | Method2 Int2 : Ny
| \ .
1| OClassl |Se-e-e= -~ Field3 . OClass3 :
I o> Field4 F— I
I | Method3 : |
! Method4 : |
- ‘\ : 4
Intil IntO1
——-~
Compl 2] ] Comp2 2]
—O——

IntO2 Intl2

Puc. 5. Cmpyxkmypa ca3u komnonenmog u unmepgeliicos 6 kiacce
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Kaxueiii Oclass npeacrapiseTcst Kak MOJENb Kilacca 00bEKTOB
Oclass; = {ClassName;, Method; Field;},

rie  Oclass = {Oclass;} — mHOox)ecTBO Kimaccos; — ClassName; — ums kiacca;
Method; = {Method;’} — muox)ectBO MeTonoB; Field; = {Field,’} — muox)ecTBO
HEPEMEHHBIX, ONPEICIIOINX COCTOSHUE IK3EMILIIPOB KIlacca.
Iycte Pfield; < Field; — MmHOecTBO BHemHuX mepeMeHHBIX (public), mocTymHbIE
ussue. Kaxxnomy Pfield,' e Pfield; crassrcs B coorserctBue metonst get <Pfield,™>
u set <Pfield,"> nna npuceoenus u BHIOOpKM 3HaueHHMit mepeMeHHON. Jlpyrumu
CIIOBaMH, 9TH TEPEeMCHHBIC CTAHOBSTCS AaTpHUOyTaMH B  COBPEMEHHBIX
KOMITOHEHTHBIX MOJICIISIX.
B mpyrux kmaccax BMECTO HEMOCPEACTBEHHOTO OOpAICHHs K TaKHM MEPEMEHHBIM
OyIyT HCTIONIB30BATHCS yKA3aHHBIC METOIBI.
BBeneM HOBOE MHOXKECTBO METO/IOB:

Imethod; = Method; U {get <Pfield,'>} U {set <Pfield,>} ,
KOTOpbIM comnoctaBuM uHTepdeiic Ifunc', cocrosmmii u3 mporornnos meTomos,
xoTopkle BXoaaT B Imethod'.
Bwmecte ¢ Osyst paccmorpum cuctemy: Isyst = (Ifunc, 1G),
rae Ifunc = {lfunc} — muoxectBo umurepdeiico; |G — unHTepdeiicHbii rpad,
uaeHTHYHBIN Tpady G.
Kiacc o6bexto Oclass; moposkmaer cBou 3K3eMILTSIPBI (0OBEKTHI)

Obji' = {ObjName,', Method;, Field;},
KOTOPBIM B cucreMe ISyst OymyT cooTBeTcTBOBAaTh HHTEP(EHCHBIE BIEMEHTHI
lobj'={Iname,!, Ifunc'}.
JUisi KaXkI0ro TaKoro 3JIEeMEHTa He OIIpeleieHa Pealu3alds COOTBETCTBYIOIIETO
untepdeiica. ComnoctaBus HekoTopoMmy uHTepdeiicy peanusanuio ImpFunc!
(xoTopast obecrie4rBaeT BBINOJIHEHHSI METOJIOB HHTepdetica), chopMUpyeM dJIeMEHT
lobj, ) = {Iname,, Ifunc’, Imp_Fuan}, _KOTOpBIH, TO CBOEH CyTH, 3KBUBAJICHTEH
sk3zemmsapy komnonenta Cins,” = (lins,”, IntFunc', ImpFunc').
OCHOBHBIE PacXOKICHHUS OMPEACIAIOTCS CIeAyIomuME (hakropamu. Bo-mepBbix, B
nporiecce pasBepThIBaHus TpeOyeTcs BBIOOP peamu3ali. Bo-BTOPHIX, IK3EMILTIP
OOBEKTHOTO KIIaCcCa MOPOXKAACTCS €ro OINMCAHHEM K HE MOXET COIepKaTh
AIIEMEHTOB OOJIbINIE, YeM CYMIECTBYET B CaMOM KJacCce WIIM €ro CymepKiaccax.
[IpOTHBOMONIOKHO 3ITOMY, pealu3alHsi KOMIIOHEHTA MOXKET MOJJIepPIKHBATH
HECKOJIBKO HE CBS3aHHBIX MEXIy CO000K HuHTepdeiicoB. OTH 1BE CHCTEMBI
(oObexTHas n uHTEpQEHCcHas) SKBUBAJICHTHEL.
Takum 00pa3oMm, OpH MOCTPOCHHHM KOMIIOHEHTHOH CHCTEMBI HCIIONB3YHOTCS
COOTBETCTBYIOI[E  HWHCTPYMEHTanbHble  cpeactBa.  CoOrnlacHo  JIOTHKO-
MaTeMaTHYecKOMYy TMPOCKTHpOBaHMIO co3maetcs OM M COOTBETCTBYHOLIAs
uHTepdeiicHas cucremMa 0e3 KOHKPETH3aLMM peanu3aldd 3THX HHTepdeiicos.
Pe3ynbTaT TAKOro MpOCKTHPOBAHUS — COBOKYIHOCTH MHTep(deiicoB, sl KOTOpOH
paccMarpuBaeTCs  3aJada  MOKPBITHS —~ HWHTEPPEHCOB  COOTBETCTBYIOIINMHU
KOMIIOHEHTHBIMH pealn3aiissMi. [Ipy 3TOM HET HEeOOXOAWMOCTH yYHTHIBATH
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peammzanuio  ¢yHKIHoHaNbHOCTH IIC B Buae KoH(HTyparuu KOMIIOHEHTOB,
KOTOpasi BBINOJIHAETCSA ITyTeM COOpPKM KOMIIOHEHTOB B CTaHAApTHOW Qopme u
pasBeptku I1C.
Tunbl oTHOWIEHUI Mexay komnoHeHnTaMu B OKM 3analorest B BUje:
Comp,=(Cname,,Ci,, Cfact,, Cimp, ,Cserv). (2.13)

K HHM OTHOCATCS ClleAyIOINe OTHOLICHHS:

Hacnedoeanue JBYX KOMIIOHEHTOB OIPEICISETCSl YCTaHOBJIEHHEM OTHOIICHHS
HaCIIeIOBaHMs JJIs1 BXOIHBIX HHTep(eiicoB (kak Hacnenosanus B OOII);

9K3eMNIAPU3AYUA CO3JAETCA COOTBETCTBEHHO ONpPEAEIEHHOMY BXOJTHOMY
untepdeiicy ClIntl'. Bepaxenne Clns,’ = (lIns”, IntFunc', ImpFunc') onucsisaer
sK3eMIUIp Kommonenta Comp. 3xech lins! — YHHUKAJIbHBIH  ueHTH)HUKATOD
ax3emmspa, IntFunc' — dynkumonansrocts uutepdeiica Clntl' € Cint, ImpFunc’ —
IPOrPaMMHBIH 3JIEMEHT, KOTOPBIit obecnieunBaeT peanuszanuio Clmp' € Clmp;

unmepgpetic Mexny kommonenramu Comp; u Comp, B BHae BbIpaXEHHUs
Conty,™ = (CInt", CInt,", IMap;,"™), rme Clnty" e Clnty — ucxoxuslii uHTepdeiic
nepsoro kommnonenta, CInt," e Clnt, — BxoaHoii nHTEpdEic BTOPOro KOMIIOHEHTA;
IMap;,™ — oToOGpaxeHHe COOTBETCTBUS MEXIY METOAaMH, BXOIAIIMMH B COCTaB
00oux MHTEp(EHCOB C y4EeTOM CUTHATYP M THIIOB JIAaHHBIX, KOTOpBIE MEPEIalOTCs.
OTHOLICHUS] KOHTPAKTa CYNIECTBYET, €clii KOMIOHeHT COMp, UMeeT peaan3aluro
unrepgeiica CInt,", Bemonnsiomero ¢pynkuuonansHocts INtFUNC; u uHTEpdEiic
Cint,";

ceazvleanue KommnoHeHToB Comp; n Comp, ¢ MOMOIIBIO OTHOIIEHUS KOHTPAKTa
Conty,"™, B koTopoM mexay sk3emmispamu Clnsy” = (lInsy”, IntFunc', ImpFuncj)
1 CInsy™=(11ns,,™, IntFunc™, ImpFunc®) cymectByer oTHOLICHME CBS3BIBAHMS
uepe3 KOHTpakT Cont;,"™, kotopblii omuchiBaercst Bbipaxennem Bind (IInsy”,
[Insz, ™, Conty,™).
Mexay OOBEKTHBIM M KOMIIOHCHTHBIM IIPEACTABICHUSAMU CHCTEM CYIIECTBYET
HEOJHO3HAYHOCTb, KOTOpas MOPOXKAAECTCS TEM, YTO ONPEACICHHBIH KOMIIOHEHT
MOXKET MMETh peajiM3allii JJIS HECKONbKUX HHTepdeiicoB ISyst. B ciywae, ecnm
KOKABIH M3 HMHTEpEHCOB peannu3yercsi OTACIBbHBIM KOMIIOHEHTOM, CYLIECTBYET
SIMHOE HKBHMBAJICHTHOE OTOOpa)KCHHE MEXIY OOBEKTHHIMH W KOMIIOHCHTHBIMH
NPE/ICTaBICHUSIMH.
[pumMep 0OBEKTHOTO U KOMIIOHEHTHOTO OIIMCAHUS CJIOKHOW CHCTEMBI M3 00BEKTOB
¥ KOMIIOHEHTOB TI0Ka3aH Ha puc. 6.
B Hem wmcnonb3yrorcs:

Compl(0OC;y;, OCyy), Comp2 (IC,, OC,), Comp3 (IC3, IC,, OCy)
— KOMIIOHEHTHI ITPEAMETHOH 00JIaCTH ¢ BXOJHBIMH M BBIXOJHBIMH ITapaMeTpaMH;

01, 0,,03,04 — obbexThl kimacca OM,

10,,103,10,4 — BXonHBIE 0OBEKTHBIE HHTEPQEICHI;

IC, 1C3, IC4 — BXOJHBIC NapamMeTpbl KOMIIOHEHTOB (IITPUXIYHKTHPHBIC
JIMHNN).
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Puc. 6. Cmpykmypa npoepammer ¢ OKM

B unrepdeiicnom npencrasiennn |1Syst cymecTByroT KOMIIOHEHTHBIE HHTEPdEich
IC,, 1C;, I1C, (mrpuxnynktupasie muauH). [lpu satom OCy;, OCy,, OC, OC; —
UCXONMHBIC HMHTEp(EHCh B KOMIIOHCHTHOW MoOJead. MexIy OOBEKTHBIMUA U
KOMITOHEHTHBIMH MHTep(deiicaMi yCTaHOBJIEHO OJHO3HAYHOE OTOOpaKeHHeE, a IUis
00BEKTHOI U KOMIIOHEHTHOH MOJIETIM TAKOTO OTOOpaKEeHHs HE CYIIECTBYET, TaK KaK
komitoHeHT Comps; MMeeT ABa BXOIHBIX HHTepdeica, T. €. (YHKIMOHAILHOCTD
knaccoB Oz u O, peanu3oBaHa B OJJHOM KOMITOHEHTE.

B OKM o00mbexTHBIN aHanu3 — 3To nepsas (aza 00bEKTHO-KOMIOHEHTHOTO METo/ia
npoektupoBanus [IC, mpu KOTOpOM BBIBIAIOTCS 00BEKTHI M crpoutcsi OM,
KOTOpas aJeKBaTHO OTOOpakaeT ee CTPYKTYpY, OOBEKTHI M OTHOIIECHUS MEXAY
HUMH W T. 1. ['7aBHas 3ajada BTOPOH (a3bl — NPOEKTHPOBAHHWE KOHKPETHBIX
koMioHeHToB U IIC mo pesynbraram monenupoBanus [IpO. B OKM mnpoueccel
onpeZielIeHUst OOBEKTOB HAYMHAIOTCA C OTHCNBHBIX cymHocTeit [IpO
3aKaHYMBAIOTCS 3a/laHMEM KOMIIOHEHTOB C YYETOM HX IOBEJICHHS B KOMIIOHEHTHOU
cpene. OObekTHass MoOneNb OTOOpakaeTcsi B KOMIIOHEHTHYIO MOJENIb IyTeM
(opmupoBaHus (YHKIMOHAIBHBIX HMHTEP(EHCOB W paCHpeieseHus HX MEXIy
KOHKPETHBIMU KOMIIOHEHTaMHU Ha OCHOBE KOMIIOHEHTHOM anreOpsl.

3. TexHonozusi KoHgu2ypayuoHHOU cb6opku ob6bekmoe u
KOMIMOHEeHmMos

OOBeKTH 1 KOMIIOHEHTHI npeaoxenHoi moaeneit I1IC, CM u BapuabensHocTrt MF
3aJal0TCsl  CHEUUAIBHBIMU  ONEpalMsMH, KOTOpble TPaHC(HOPMHUPYIOTCS B
MPOrpaMMHYIO peanu3anuio B craHmaptHoit ¢opme WSDL wu coxpaHstorcs B
penosutopun UTK. Kaxnmas n3 wmogeneit OM, IIC u MF  wucnons3yrores mpu
KOH(UTypHpOBaHUHU apTe(aKTOB M KOMIIOHEHTOB B BBIXOJIHYIO cucTeMy. Beem um
COOTBETCTBYIOT OIMCAHMS AITOPUTMOB (YHKIHH M TaHHBIX, KOTOPBIE MOT'YT OBITH
¢dyanamentansroro tuna (FDT), obmero GDT (ISO/IEC 11404) u HecTaHIapTHBIX
tunoB  maHHbIX (Big Data). [lanHble wucnonb3yloTcss A oOMeHa pasHBIX
KOMIIOHEHTOB MEXAy co0oii uepe3 wuHTepdeiic, onucanusiii B IDL [14, 18]. Tlo
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COBpPEMEHHBIM MepKaM KaxKblii nporpamMmHbiid pecype win KIIM muoropasosoro
MPUMEHEHHUS JOJHDKeH UMETh CepTHUQHUKAT (IMacmopT, onrucanue GyHKIHA W THIIOB
nanneix (TI) nepenaBaeMbIX ApyrHM KOMIOHEHTaM depes unrepdeiic). IMacmopr —
9T0 HH(POPMAIMOHHAS YacTh, KoTopas B s3bike WSDL comepsxur (puc.7):

- Ha3BaHHE QYHKIUH;

- |D — upentudukarop pecypca;

- coaepxanue (QyHKINN);

- IapaMmeTpsl BBI30Ba JIPYTUX MPOrPaMm;

- WHCTPYMEHTHI TOJAJEPKKH BBHINOJHEHUS IPOTPaMMBI;

- HeoOs3aTenbHBIE aTpUOYTH (AaTa, COCTOSHHE, BEpCHs, IPaBO IOCTYIIA,

aBTOp, JaTa CO3JaHMA, CPOK MPUTOMHOCTH, MpaBHia NMPHOOPETEHUSI M T.
I.).

CranpmaptHas ¢opma: Bce apTe()akTOB CHCTEMBI, COXPAHSIOTCS B PEIO3UTOPHH H
M3BJIEKAIOTCS OTTyJa, KOTJa MX HaJ0 HCIONb30BaTh. [lo uMMeHM pecypca
OCYLIECTBIISIETCS. TIOMCK M aHajiM3 IPUMEHHMOCTH pecypca BO  BHOBb
CO3/1aBaeMOii CUCTEME METOJI0M KOH(PUTYPAIlIHOHHON COOPKH.
Hmeetcs HexoTOpas MpopaboTKa MEXaHU3MOB COOPKH B paMKaxX WHTEIPHUPOBAHHOM
cpenst BeO-caiita UTK [10]. B Hee BKIIFOYCHBI TOTOBBIC CUCTEMHBIC KOMIIOHCHThI —
Eclipce, Protege, VS.Net, CORBA, JAVA, cucremHbie KOMIIOHEHTBI  (pHC.7) I
pa3paboTku KOMIOHeHTOB U mpwiokenndd u3 KIIW. Tlpu »sTomM Moryr
UCIIOJIb30BaThCs M TOTOBBIE apTedakTbl VIHTEpHeT.
Request a new external component

Step 2/4 - new component

Flease fill following farm providing new cormpanent details
Fress Next button when the form is ready (the button is enabled only when the form is properly filled)

Information about the new component
name: | ]

Name to uniquely identiy the module inside the project.
This field is mandstory. Have to be 2 combination of letters, numbers, _ -, . (dof).

dlisplay name: | |
Mare descriptive name (optional.

descrohon:

£ free farm description. This field is mandatory.

vendor |
andar name, Thi fizld is mandstory.

ficense tye: | |
Type of license - for instance Apache License 2.0. This field is mandatory.

homepage: | ]
URL o module homepage (for Information purposes only)

downioac: | |
URLwhere the maoduls can be downloaded (ar infarmation purpeses anhy).

Puc. 7. @opmam cmandapmmozo onucanust nacnopmuvix cneyugurayuti (GRID ¢popmam)

BapuaHT nMpuBEeIEHHBIX MOJENeH peanu30BaH ¢ TIOMOLIBIO CIEIYIOIUX CUCTEMHBIX
komronentos [3, 10]:
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- BeJeHHEe perno3uTopus — cocrarienne ceptudukata B WSDL u 3aHeceHne
KOMIIOHECHTA B XPaHWINIIE;

- ToucK (BBIOOP) KOMITOHEHTA TIOJB30BaTEIeM M aHAIM3 CMbIcTa QYHKIIUN
JUTSI BO3MOYKHOTO TIPHMEHEHHS B CBOHX IEJIAX;

- coopka otnensHbix KIIW mux koH(pUTypHpOBaHHE B BApPUAHT HEKOTOPOM
CHCTEMBI CpeIICTBaMHU KOH(PUTYpATOPa;

- (opmanbHOe omucaHus Hekotoporo apredaxra B DSL u ero peamzauus B
cuctemax DSL Tools VS.Net / Eclipse-DSL B xox XML u odopmieHie
€ro MacropTa B CTAHAAPTHOM BHUIE IS 3aHECEHHUS B PETIO3UTOPHIL;

- OHTOJIOTMYECKOE OITMCaHHE IOMEHOB C 33JaHHEM MOJEIH XapaKTepHUCTUK
CYIIHOCTEH W CO3JaHHs apXUTEKTYypbl CUCTEMBI M3 T'OTOBBIX OOBEKTOB U
KOMIIOHCHTOB, a TaK)Ke JIKCICPHUMEHTAlbHAs peaju3alys OHTOJOTHUH
nmomenoB X1 crargaptoB ISO/IEC 12207 u BEIYHCIUTEIBHON T€OMETPHH
cpencrBamu Protégé;

- TpaHchopMmamus onucaHuil 3nemMeHToB Mmoxpeneir OM u CM k Bumy DSL,
AT u co3manue Habopa omepanwii A7 X KOHQPUTYPAIUH B CHCTEMY;

- TEeCTHpPOBAaHHE Pa3sHOPOAHBIX pecypcoB B Il mx oObenuHEHUE IS
KOMILIEKCHOTO TECTHPOBAHHUS CHCTEMEI,

- owmenka croumoctd (Meroq COCOMO II) u kauectBa (ISO/IEC 9126)
MPOAYKTa C WCIIONB30BAaHUEM pE3yJIbTaTOB TCCTHPOBAHUS W UCIIBITAHUS
CUCTEMBI;

- obpaboTka  WHTep(EHCHBIX  JaHHBIX nepenaBaeMbIX  MEXAY
KOMIIOHCHTAMH ¥ TpaHCQOpPMAalus HECOBMECTHMBIX THIIOB IaHHBIX,
KOTOpBIE ~ MOTYT HMEThb pa3Hble (OpMaThl NaHHBIX, TPEOYIOIIHE WX
npeoOpa3oBaHUsl C ITOMOIIBI0 MPUMUTHBHBIX HHTEP(EHCHBIX (YHKIHI
crargapta [SO/IEC 11404;

- HOBBIC MEXAHM3MBI B3aWMOJCHCTBHS NPOTPaMM H CpeA C ITOMOIIBIO
peanu3oBaHHBIX cryaeHTamu Tpex moneneii CORBA <> Eclipse-JAVA,
VS.Net C# <« Eclipse, Basic <> C++ [22, 23].;

- obyuenue mporpammupoBaHuio B C# VS.Net u JAVA, a Takke BceM
aciektam Kkypca  "[IporpammHas uWHXeHepus'', TpPEICTaBICHHOTO B
9JIEKTPOHHOM  BHMJI€  CTYJEHTaMH  Ha BeO-caliTn KHY
http://programsfactory.univ.kiev.ua.

JlanHas TexHoJOTHI mpenHa3HauYeHa JIs Pa3padOTKH MPOTPAMMHBIX CHCTEM H3
rotoBeix aprepakrtoB. Caiir UTK (http://sestudy.edu-ua.net) monp3yroTcs 1o
omenkaM Google cratuctuku 6Gonee 100 000 pecroHIEHTOB, a TaKxke
npernofaBaTend  psga yHuBepcuteToB (Ykpaunwl, Poccmu, EBpombi, CIIA,
Kanazgpr). OcCHOBHOE €ro Ha3Ha4eHHE — IOJTOTOBKH 0akaJlaBPOB M MarucTpOB IO
CHELUAIbHOCTH MPOrpaMMHas HHXKSHEPUSI.
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4 3aknroyeHue

Paccmotpen ¢opmanbeHbIi ammapar 0OBEKTHO-KOMIIOHETHOTO — MOJEIMPOBAHUS
MpeIMETHOW 00JacTH Ha dYeTHIpeX YPOBHSIX NMPOEKTHpoBaHUSA (0000IIEHHOTO,
CTPYKTYPHOTO, XapaKTePUCTU-YECKOT0,  IOBEIeHYecKoro).  PesympraToM
0000IIeHHOTO TPOEKTUPOBAHUA SBIACTCS rpad) 0OBEKTHOW MOJENH, COIep KaIIeH
00BexThl U uHTEepdeiicel. Ha xapakTepucTnieckoM ypoBHE (OPMHPYETCS MOIENb
BapuabenpHOCTH, B3anMoneiicTeua u koHpurypuposaaus [IC u CIIC u3 roToBBIX
apredakrtoB. OnpeneneHsl GopMaTbHbBIE MOJEIH KOMIIOHEHTHOTO MTPOSKTHPOBAHHS
(KOMIIOHEHT, WHTepdeic, cpena, CUCTeMa), Omepandd OObEAUHEHHS, 3aMCHBI,
yraneHuss W TpaHcopManuu oOBEKTHOHW MOJENN K KOMIOHEHTHOW MOZAEIH C
y4eTOM  MOJAENU BapuadeIbHOCTH W HHTepdelica, a Takke  NPOBEICHUS
KOH(UTYypaMOHHOH COOPKM OOBEKTOB M KOMIIOHEHTOB C IOMOILIBIO  MOJEINCH
OM, CM, FM B BbixomHOH Kkoxa cuctembl. [IpuBeneHbl cpeacTBa MOJIEPKKH
OKM na HoBOM caiite http://www.ispras.ru/lavrischeva/sestudy.
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Abstract. The paper presents the formal mechanism for object-component modeling of a
subject area, including logical-mathematical description in four levels of the design object
model. At each level, modeled and refined objects set their links (interfaces) and
relationships, the basic characteristics of logic functions and the behavior of objects. Objects
and their interfaces are grouped into classes, and are displaying in the graph object model.
Objects are transformed to the form of components maintaining relationships. The formal
model (the component, interface, environment, and system) of the component environment is
proposed, technical transfer of the objects into the component environment and assembly of
objects and components into the system configuration file to execute is provided.

Keywords. modeling, logical-mathematical apparatus, subject area, level simulation, models,
objects, graph components, variability, reusable components, assembly, configuration
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