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ONATPAMMbBI COCTOAHNA UML KAK CIMOCOB NMPEACTABJIEHNA
FPA®A COEbITUN UMUTALVNOHHOW MOLENN
OVNCKPETHOW CUCTEMbI MACCOBOIO OBC/Y>XXUBAHUSA

O.A. 3BMEEB, A.B. MPUCTYTNA

BBepgeHue

Haun6onee ecTecTBeHHbIM CMOCO60M MpPeACTaBNeHWUS AUCKPETHOW MMWUTaLUOHHOMN
mMogenn aBnstoTcs gadbl coObITUIA, KOTOPbIE 334al0T IOFMKY HAcTynneHus CobbITWIA B
mogenun. [aHHblli had COCTOMT M3 BeplMH W pebep: BepLUMHbI NPeLCTaBnAlT co60i
cobbITMA, a pebpa - OTHOLIEHMA MeXAy HUMUW. C OfHOW CTOPOHBI, 3afa4ya NOCTPOeHUS
MOZenu OT Hayana f0 KOHLUa C NomoLbio (hada cobbiTUii BecbMa TPYA0eMKa, NOCKO/b-
Ky MMWTauMOHHas MOfLeNb MOXET COfepXaTb 60/blloe YWCMO 3n1eMeHTOB. C Apyroi
CTOPOHbI, MOSIPIO BbLLENNTL HEKOTOpPbI/ 6a30Bblii HAOOP 3N1EMEHTOB, KOTOpble OyayT
ABMATbCA 06LMMM ANA WMPOKOro Knacca mogeneid. Mpu oTobpaxeHun rpada coctos-
Huii cpegctBaMm UML (YHWGUMUMPOBaHHbIV A3bIK MOAENNPOBaHNA) MPUXOAUTCSH MC-
noNb30BaTh TaK Ha3blBaemble Avadammbl COCTOAHMIA [1]. MNpu 3TOM BO3HUKaeT Heob-
XOLMMOCTb COMOCTaBUTb CTaHAAPTHbIE 3/1eMeHTbI CTaH4apTa NpPoeKTMPoBaHUs UH(Op-
MaLMOHHbIX CUCTEM C KOHTEKCTOM MpeaMeTHOW 06nacTn. OfMH U3 BO3MOXHbIX CMOCO-
60B NOCTPOEHWS TaKOro COOTBETCTBUSA MPUBEAEH B MEPBOI YaCTW HACTOSLLEN CTaTby.

Kak y>e 6b110 0TMEYEHO Bbille, UMUTaLMOHHbIE MOAenn AuckpeTHbix CMO (cuc-
TeM MaccoBOro 06¢ny>KmBaHuns) 06bI4HO COCTOAT U3 HEKOTOPOro Habopa CTaHAapTHbIX
anemeHTOB. Takum 06pa3om, Npy NPOEKTMPOBaHNMN MHEOPMALMOHHBIX CUCTEM, peanu-
3yIOLWMX UMUTALMOHHOE MOAENMPOBaHNE, OfHUM U3 K/OYEBbIX BONPOCOB CTaHOBUTCH
Tak Ha3blBaemMoe MOBTOPHOE MCMO/b30BaHNe paHee pa3paboTaHHbIX 3/1EMEHTOB NOAJ06-
HO cucTeMbl. 3TO NMPUBOAMUT K NMPOEKTMPOBaHWUIO W pa3paboTKe OTAeNbHbIX HacTpau-

Ba€MbIX KOMMOHEHTOB, KOTOPbIE MOTYT MUCMO/b30BaTbCA MPW NMOCTPOEHUU Pa3TNYHbIX



MUMUTaLMOHHbIX Mogeneid. Mpu 3ToM y pa3paboTynka MOAenu A0/MKHA 6blTb BO3MOX-
HOCTb YCTaHOB/IEHWS CBSA3e 1 CNOCO60B B3aMMOZENCTBUA MeXAY 3aperncTpupoBaH-
HbIMW B CUCTEME KOMMOHeHTaMu. Bo BTOPOI YacTu JaHHOW paboTbl 06CyXaaeTcsa npu-
MeHeHMe naTTepHa nosefeHus «Observers («Habnopatens») [2], KOTOpbIA NO3BONSET
onpeAennTb 3aBMCMMOCTb TUNA «OAWNH KO MHOTUM» Mexay 06bekTamm Takum (36pasom,
4TO NPU N3MEHEHUW COCTOSAHUA OAHOTO 06beKTa BCe 3aBUCALLME OT HEro OMOBELLAKTCA
06 3TOM 1 aBTOMaTMYeCKN 06HOBNAIOTCS.

OnpegeneHve rpagoB cobbITUIA ¢ MOMOLLbIO AnarpaMmm coctosHuiA UML

O6bIYHO KaxJoe cobbirne ABNAETCSH OTAENbHON BEPLUMHOW B rpade, a OTHOLLEeHUS
nopsgka (WA NNaHMPOBaHMA) MEXAY COOLITUAMWU MNPeLCTaBAATCA HaNpPaB/EHHbIMY
gyramun. Mpy 3TOM Jyra MOXEeT HauMHATbCA W 3aKaH4YMBATLCA B OJHOW U TOW XXe Bep-
LUMHE, a TaKXKe MeXAy ABYMSA COObITUAMU MOXET 6bITh 60/1ee 04HONM Ayru (Kak 3To 6y-
[eT MokasaHo HWxke). Kaxgol gyre cTaBuTCA B COOTBETCTBME HEKOTOpas (YHKUMSA
(vHorpga NpocTo 4Kcno), 3ajatoLias pasHULY BO BPEMEHM HACTYM/EHUS ABYX COObITUIA,
CBA3aHHbIX 3TOW Ayroi. Takxe KaXfolh Ayre CTaBUTCSH B COOTBETCTBME HEKOTOPOE YyC-
noBue, KOTOpoe sBnseTcA 6yneBoil PYHKLMel COCTOAHUA CUCTeMbl (ECAN YC/IOBUE He
33/laHo, TO CYMTAeM ero BCerfa UCTUHHbLIM). MnaHnpyemoe cobbirne HacTynaeT Torga u
TONbKO TOrAa, Korga ycnosme UCTUHHO.

Jo6oe cobbirve BreyeT 3a CO60 CMeHY COCTOSHWUSA MOAenn (Mo ONpeAeneHunio).
CocTosHME MOJEenu He ecTb HEYTO abCTpPakTHOe, a C MaTeMaTWYecKON TOUKU 3peHus
COCTOWT U3 KOHKPETHbIX BE/IMYMH, XapaKTepusyloLwmnx Mogenb B 1060 MOMEHT Bpe-
MeHun. Ha rpade cobbirnii usmeHeHue aTUX BeNMUMH (T.e. CMeHa COCTOAHUA) 0603Hava-
€TCA BbIP@KEHWNEM, 3aK/OYEHHBIM B (MIYypHbIe CKOOKW. TOCKOMbKY CMeHa COCTOAHMA
MPONCXOLUT B MOMEHT HACTYMN/IeHUA COBbITWSA, TO TakMe BblpaXKeHUS 3arnmnCbiBAIOTCA Ha
rpage nog cobbITUAMU.

MpounniocTpupyemM OMUCaHHOE Bbllle MPeACTaB/ieHe NOTMKU MMUTALMOHHONM
MOfenu, UCNonMb3ys CTaHfapTHble 3MeMeHTbl guarpammbl coctosHuii UML (puc. 1).

Ero MOXHO NHTEPMNPETMPOBaTh CreayowmM 06pasom: «Korga HacTynaet co6biTne A,



BbINOMHAKOTCA BCe U3MEHEHMWSA COCTOAHUA MOJENU, CBA3aHHbIE C 3TUM COCToAHMEM. [a-

nee, ecnn ycnosue ¢ UCTUHHO, NNaHMUPYETCA HacTynneHme cobbITMA B yepes t egnHuL,

BPEMEHU>.

Puc. 1. CTaHAapTHbIE 3NeMeHTbl CTPYKTYpbl haa cobbITuii

B cnyuvasx, korga HeKoTopoe cobbiTMe UMeeT COOCTBEHHbIE MapameTpbl, BCe Ayru
(hadha, Befyline B COOTBETCTBYIOLLYIO 3TOMY COObLITUIO BEPLUUHY, UMEKT CMUCOK ap-
F'YMEHTOB, KOTOpPbIE OO/DKHbI ObITb npn BblYNCNEHUW NMOACTaB/IEHbI BMECTO MapamMeT-
poB. Ha puc. 2 npeacTaBneH CNpuMep COOTBETCTBYHOLLEH AnarpaMmmbl COCTOSHWIA. Ee
MHTEPNpPEeTauma B 3TOM C/iy4dae BbIragnT cneqyrowmm 06pa30|v|: «Kor,qa HacTynaeT Co-
obrrue A, BbINOJIHAKTCA BCE U3MEHEHMWA COCTOAHMUA Mopjenn, CBAs3aHHbIE C A. JJ,anee,
€CNIN YC/IOBWE C WCTUHHO, NMAHWPYeTCA HacTynneHue cobbiTua B yepes t eauHuy,

BpemeHU. Mpu 3TOM napameTp p Co6bITUS B NPUHUMAET 3HAUEHWE BbIPAKEHUS € ».

Puc. 2. nemeHTbl fuaaMMbl COCTOAHUIA € NapamMeTpamu

pach cobbrruid, KOTOPbIA NPeACTaBMSET HEKOTOPYHO 3aKOHUEHHYH (3aMKHYTYHO)
NOTNKY, MOXET BbICTYNaTb B MOAENAX N KaK He,ﬂ,e]‘lVIMbIVI KOMMOHEHT. 3TO MO3BONAET
[N 4acTo MCNo/b3yeMbiX CTPYKTYP He C03[aBaTb KaX[blil pa3 3aHOBO MOA06HbIE (ha-
(hbl, @ UCMONb30BaTh OfHaXAbl paspaboTaHHble [4]. B TepMuHax 06bLEKTHO-OPUEHTU-
pOBaHHOf;I METOA0N0rMN NPOEKTUPOBaHNA 3TO MPUBOAUT K MOBTOPHOMY WCNO/b30Ba-
HUKO COOTBETCTBYHLEI0 Knacca, N3MEHEHNE COCTOSIHWI KOTOpPOro onncbiBaeTcda C Nno-
MOLLbIO rpadha cobbITUiA U NPeACTaBAAETCA COOTBETCTBYHOLEN AnaaMMOil COCTOSHNIA.
B kauecTse npnmepa aToMn mnaeonormm nocTpoum amarpamMmmbl COCTOSHUIA ana Tmnny-
HbIX KOMMOHEHTOB MMUTALMOHHON MoAenn guckpeTHoit CMO.

|_|OCTyFIﬂeHVIe 3adBOK

np0CTel7IUJVIM NPUMEPOM MOXET CNYXUTb 00bIKHOBEHHOE noctynneHne 3afaBoOK B

cuctemy. OHO MOXeT ObITb npeactaeneHo B Buae AMa(paMMbl COCTOSIHWIA cnegyrownm



obpasom: cobbiTe A - «[locTynneHue 3asBKU» - WHULMUPYET HACTyMN/jeHue aHano-
rMYHOro cobbITUA Yepes eanHuL, BpemeHn (puc. 3). CoCcTosiHME COOTBETCTBYIOLLErO
Knacca OnucbiBaeTcs atpubyToM M, B KOTOPOM XPaHUTCA UMCNO CreHepupOBaHHbIX
3aABOK. [pu NOCTynieHnn HOBOI 3asBKW 3HA4YeHWEe N YBEMYMBAETCA Ha efUHULY.
Mpuyem cny>kebHoe cocTosiHME H B 3TOM cnyyae MAMOCTPUpPYeT HEOBX0AUMOCTL CHo-
pa CcTaTUCTMKM N0 3TOMY COBLITUIO.

OpfHaxabl paspaboTaHHas Nofgo6Has KOHCTPYKUWSA BMOCNEACTBAM MOXET npume-
HATLCA MHOFOKPAaTHO; pa3paboTumMK MOZEeNu CMOXeT MHCTaHLMpoBaTb Tpebyemoe Ko-
NIMYECTBO TaKMX 0OBLEKTOB, KaXAbliA CO CBOMM COOBCTBEHHLIM COCTOSHMEM U 3HAYEHUSA-

MK , KOTOPbIE ONpeaendarTCca 3aKOHOM pacnpeneneHus.

(H)-

{n=a+1
Puc. 3. MICTOUYHMK 3a9BOK

Ouepeab K rpynne ycTpoicTB

[pyrum npumepom MOXET CNyXWTb 04epelb K rpynne ycTpoicTs (puc. 4). Cobbl-
Tne <<r|OCTyI'U'I€HI/Ie 3aABKU» U3MEHAET COCTOAHWE MOAEeNN NYyTEM YBENNYEHUA CHETUNKA
0XMJAloLWMX 3aABOK ( Ha eguHuuy. Ecnim xoTs 6bl 04HO U3 YCTPOWCTB CBOGOAHO,
MFHOBEHHO MHULMUpYeTca cobbrrve «Hauano ob6enyxusaHus». MNpu 3TOM ONATb Xe
M3MEHAETCA COCTOAHNE MOAENN: CHETUNK OXMNAAKOLWMNX 3aA9BOK ( U CHETUYUK CBO60/J|HI:IX
YCTPOWCTB S YMEHbLUAKTCA HA eAUHMLY. B 3TOT )Ke MOMEHT NNaHMpPyeTCa HacTynieHve
cobbITA «KoHel, 06Cny>KmBaHKsA», KOTOPOe NpPOu30igeT yepes t, efUHNL, BPEMEHU.
Korpga oHO HaCTynuT, CYHETUNK CBOﬁO,CI,HbIX yCTpOI7ICTB S YBE/INYNTCA Ha eguHNLY. Ecnun

B OUEpeyn ecTb ellle 3asiBKU, TO CHOBa WHULMMPYETCS CobbITe «Hauano obcnyxmBa-

HUA» N T.N.



A0 X

ATIOCTYNNEHNE 3AABKNA <-mrmm =mememeememeeee- AH AU AN10 06CAYXKNBAHNAN— A — AoHeL 06CnyKMBaHNAN
{r=n+ 1} {Ni=n-lisi=s-1} {s;=s+l}
Puc. 4. Ouyepegb K rpynne ycTponcTs

[lBe paccMOTpeHHble KOHCTPYKLMWM BCTPEYAKOTCA NPaKTUYECKWU B KaXAOW MMUTa-
LIMOHHOM Mofenun, No3aToMy oHM (M MM NOA0GHbIE) AOMKHBI ObITh pa3paboTaHbl caMmuMu
co3fateniMn CUCTEMbl UMUTALMOHHOIO MofenmposaHua. OfHaKO Y KOHEYHOro nosib-
30BaTens Takol CUCTEMbl MOTYT BO3HMKATb U CBOM COBCTBEHHbIE KOHCTPYKLMMW, KOTO-
pble OH 4acTO MCNO/b3YyeT B CBOEN MpeMeTHOW 06nacTu. M BecbMa enaTenbHO npe-
[OCTaBNATb  NOMb30BATENI0  BO3MOXHOCTb He TONbKO MO0/Mb30BaTbCA [OTOBbLIMU
KOMTMOHEHTaMK, HO U Co3aBaTb COOCTBEHHbIE.

MpumeHeHne natTepHa «Observer» («Habnogarens»)

Mpy NPOeKTMPOBaHNMN 06BEKTHO-OPUEHTUPOBAHHBIX NMPUIOXKEHWA 60nee TM6KNA B
CMbIC/Ie NOBTOPHOMO MCMONb30BaHNA AU3aliH OYeHb YacTo AOCTUraeTCs 3a CYET MpuMe-
HeHWs NaTTepHOB MPOEKTUPOBaHUA. B 3TOl yacTu CTaTbn PaccCMOTPUM MNPUMeHeHue
nattepHa «Observer» («Habntogatens») B KOHTEKCTE paccMaTpvBaemMoi npobnevbl. B
KayecTBe 06CYXJeHMA MOMe3HOCTU WCNOMb30BaHWSA 3TOr0 MnpuemMa paccMOTpUM Crie-
Ayownii npumep.

CobbiTue «llocTynneHne 3aiBKU», U306paXKeHHOe Ha puc. 4, Ha caMoM fefie Mo-
XET He ABNATbCA CaMOCTOATENIbHbIM COObITMEM. OYeHb 4acTo Takoe CObbITUE CMYXWUT
nnwb Ana obecneveHns B3aMMOLENCTBUA MeXAY 06BEKTOM, KOTOPbIA GyaeT npeALue-
CTBOBaTb OYepeAMn K rpynmne yCTPOACTB, U caMoii ouepefpto. B camom gene, npepcrtas-
NEHHOW Ha puc. 4 ovepean MOTyT MNpejLecTBOBaTb Kak, Hanpumep, n306paXeHHbI Ha
puc. 3 UCTOYHUK 3asBOK, TaK 1 ipyras Takas Xe ouvepefb.

Takum 06pa3om, HeoBX0AVM KaKoW-TO MexaHU3M, NO3BONAOLWMNIA COBLITUAM, BO3-
HUKAIOLWWMM B OfIHOM 06BEKTE, MHULUMPOBATL COOLITUA APYroro o6bLekTa, He HapyLuas
npy 3TOM MPUHUMNA UHKaNCyNauun. VIMEHHO 3Ty npo6/eMy MpoeKTUPOBaHWA MOXHO

npeogoneTb, Ucnonb3ys narrepH «Observer» («Habnogatens») [1].



[Jo6asum B rpad cobbITUiA fyry C COOTBETCTBYIOLLMM MOMEYEHHBIM 3HAYEHUEM,
KoTopas MpeAcTaBnseT coboii OTHOWeHWe HabnogeHus (puc. 5).

[Observer]
NOCTYNNIEHNE 3AABKMN I -mmmmmmmem oo AMOuepBfAb Kk chynne ycTpoicT?

Puc. 5. OTHowWweHWe HabnoaeHUs
OTHOLEHNE Ha6l'||0,£l,€‘HVIf-| 0O3Ha4vaeT, UYTo Kaxpaoe cobbITHE «|_|OCTyI'II'IeHVIe 3aABKN»
06bekTa, peanusytollero «/ICTOYHMK 3a9BOK», OyeT MHULMUPOBATL HACTYM/eHNe OfHO-

MMEHHOr0 CcobbITUS 4N 06bEKTa, peanmsytollero «Oyepeab K rpynne ycTpoiicTe». Obpa-

TUM BHUMaHWE Ha TO, YTO WMCMO/1b30BaHNE MeXaHW3Ma KOMMO3UTHbIX cocTosHuiA UML

no3BonseT NpeAcTaBnTb «Ouepedb K Fpymnne ycTPoincTB» B BUAE O4HOTO COCTOSHMA.

I'IaTrepH «Observer», Takum 06pa30M, o6ecneynBaeT COrnacoBaHHOE COCTOSHME

B3aMMOCBsI3aHHbIX 00beKTOB. HO Cy6'beKTaM npn 3TOM HEN3BECTHbl KOHKPETHbLIE Knac-

cbl HabnofaTenei, T.e. CBA3W Mexay CybbekTamy 1 HabnogaTens MM HocAT abeTpakT-

HbIl XapaKTep U CBeAeHbl K MUHUMYMY [2]. CnefoBaTenbHO, Ham yAanoch m3bexaTb

YKECTKOI CBA3aHHOCTU KnaccoB, KOTOpas Obl YMeHbLIana BO3MOXXHOCTU MNMOBTOPHOIro

Mncnonb3oBaHUA.

3ak/oyeHue
Mcnonb3oBaHWe MpuHUMNA MHKaNcynaumm u natrepHa «Observen> («Habnwoga-

Te}'lb») B CuCteMax MMMTaUMOHHOIo MOAENNPOBaHNA NO3BONAET 6bICTp0 pa3pa6aTb|BaTb

CNOXHble MOAENN M NOBbIWLAET BO3MOXHOCTW MOBTOPHOIo MCNo/b30BaHUA. Cornaco-

BAaHHOCTb B3aMMOCBSI3aHHbIX 0ObEKTOB AOCTUraeTca He 3a CYeT YKECTKOI CBS3aHHOCTYU

Knaccos, a nyTem Ha6mo,qu|/m 3a 00bEKTAMU.
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