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Yuuduimposanubiii 361k Mogenuposanus (Unified Modeling Language,
UML) — ato rpacduuecknii A3bIK /71 BUyJIN3aIiu, criennuiimpona-
HUS, KOHCTPYUPOBAHUS U IOKYMEHTUPOBAHUS CUCTEM, B KOTOPBIX IJIaB-
Hast POJIb MPUHAJIEKUT ITPOTPpaMMHOMY obectiedennto. C moMOIIbio
UML moskHO pa3paboTaTh AeTaJbHbIH TJIaH CO3/[aBAEMOI CHCTEMBI,
coJiepsKalinii He TOJBKO ee KOHIIeNTYaJbHble 3JIeMeHThI, TAKHe KaK CUC-
TeMHbIe (DYHKITUU U OU3HEC-TIPOIECCHI, HO I KOHKPETHBIE 0COOEHHOCTH,
HAIPUMEP KJIACCHI, HATUCAHHBIE HA KAKOM-JTH0O0 SI3bIKE TIPOrPAMMUPO-
BaHWsI, CXeMbl 6a3 TAHHBIX U TIOBTOPHO UCIIOJIb3YeMbIe TIPOrPaMMHBIE
KOMITOHEHTBI.

Jrta kaUra HayunT Bac adextuBHo ncnoab3oBath UML. B Heit
paccmarpuBaercst Bepcust UML 2.0.

Llenw

[IpounTaB 3Ty KHUTY, BBI:

U mayuuTech pasinyaTh, B UM MOJKET, a B YeM HE MOJKET TIPUTO-
nutbed UML, a Takoke 1moliMere, ToYeMy 3TOT SI3bIK BasKeH B ITPO-
ecce pazpabOTKU CJIOKHBIX TPOTPAMMHBIX CHCTEM;

U ocsoure ciioBapb, mpaBuiia, uanombr si3bika UM L 1, camoe rias-
HOE, HayunTeCh «OEryIo TOBOPUTh» Ha HEM;

U moiimere, kak MOKHO ucnob3oBaTh UML 7151 pemenus pasno-
00pasHbIX IPOOIEM MOJEIUPOBAHUSL.

[Ipesstaraemoe BaiiieMy BHUMAHUIO PYKOBOJICTBO MOJIb30BATEIST OTTH-
ceiBaet cnenudmieckne coiicTBa s3pika UML. Tem ne menee kHu-
ra He 3a/lyMbIBAJIaCh KaK MCYEPIBIBAIOIIEE CIIPABOYHOE PYKOBOJCTBO
no UML. 3ty dyuKkImio BeimosHsteT cripaBouyrrk Rumbaugh, Jacobson,
Booch. The Unified Modeling Language Reference Manual. Second
Edition (Addison-Wesley, 2005)1.

[Ipemaraemoe BaiieMy BHUMaHUIO PYKOBOJICTBO OIUCBHIBAET MPO-
1iecc pa3paboTKH TIPOTPAMMHBIX CHCTEM ¢ uctob3oBanrem UML, oxHa-
KO He TIPeIOCTABJISIET MOJIHYI0 nHbopMaImo 06 atom mnpoiecce. bo-
Jiee TIOZIPOOHDIE CBeleHrs IPUBO/ATCS B KHUre: Rumbaugh, Jacobson,
Booch. Unified Software Development Process. Addison-Wesley,1999.

! Pycckossbrunoe usnanue kauru: Byu I, SIko6con A., Pam6o [Ixx. UML. 2-e usn. — CII6.:
ITurep, 2006.
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Haxomnerr, B KHUTE COAEPKUTCSI MHOKECTBO PEKOMEHIAINI 1 COBe-
TOB TI0 HMcIoJb3oBanuio UML s peliteHns 9acTO BO3HUKAIOIINX 3a-
Jlad MOJIEJTUPOBAHUS, HO MOJIEJIMPOBAHUIO KaK TAKOBOMY OHA He YUWT.
[Tomo6GHBIN MOAXOA IPUHAT B PYKOBOJACTBAX 10 OOJIBIIMHCTBY S3bIKOB
IPOrPAaMMUPOBAHIS, PA3bsICHSIIONINX, KaK TIPUMEHSITH SI3BIK, HO He 00Y-
YaMIKMX COOCTBEHHO IIPOrPaMMHUPOBAHMIO.

Jns koro NnpenHa3Ha4eHa 31a KHura

s3pik UML nipesicraBisier nHTEpeC IS TI060T0 CHENAIICTa, yIacT-
BYIOIIETO B Ipolecce pazpabOTKU, BHEAPEHUS M COIPOBOKAECHUS IIPO-
rpaMMHOro obecredenus. JJlaHHoe pyKOBOJACTBO MOJIb30BaTes B IEP-
BYIO OYepe/ib MpeIHa3HaY€eHO JIJIs Pa3paboTYMKOB, CO3/AIOIINX MOJEN
UML. B 10 ke BpeMsi OHO OYET M0JIE3HO BCeM, KTO YMTAeT HTH MOJIe-
JIV B TIPOIlecce aHan3a, CO3/[aHMsI, TECTUPOBAHUS W BBIITYCKA BEPCUIA
MPOTPAMMHBIX cHCTEM. XOTsI TIOJl TAKOe OTpejiesieHe MOAX0UT Yy Th
JI He JI0O0H COTPYAHUK OpraHu3allii, 3aHUMaloIieics pa3padoTKoi
[POrPAMMHOr0 00ecIeueH s, KHUTA 0C00eHHO IPUTOINTCS aHATUTIKAM
1 KOHEYHBIM IT0JIb30BATEISIM, KOTOPBIE CHENM(PUITUPYIOT TPpebyeMyio
CTPYKTYPY U TIOBEJIEHUE CUCTEMBI, aDXUTEKTOPAM, KOTOPbIE TTPOEK-
TUPYIOT CUCTEMbI B COOTBETCTBUU C 9TUMU TPeOOBAHUSAMM, Pa3paboT-
YIKaM, IIPeoOPasyIONMM IPOEKT B UCIIOJTHIEMbIH KOJI, CHEIHaIuCTaM
110 00eCIeYeHUI0 KauecTBa, IIPOBEPSIONIMM U ITOATBEPIKAAIOIINM COOT-
BETCTBHUE CTPYKTYPhI M TIOBE/IEHUST CUCTEMBI 33/IaHHBIM CIeIU(hUKAIIN-
M, OUOINOTEKAPSIM, KOTOPBIE CO3/IAI0T KATaJIOTH KOMIIOHEHTOB, a TaK-
JKe PYKOBOAUTEJISIM TIPOTPAMM U TIPOEKTOB, KOTOPBIE OOPIOTCSI C XA0COM,
OCYIIECTBJISIOT 00IIee PyKOBOACTBO, ONPEIEISIOT HarlpaBjieHne paboT
U pacIpeessiioT HeOOX0ANMBbIE PECYPCHL.

JlaHHasg KHKMTa paccYMTaHa Ha YUTaTes e, KOTOPbIEe UMEIOT XOTsI Obl
ob1iee npezcrabaeHne 06 0OGbEKTHO-OPUEHTUPOBAHHBIX KOHIIEIIIIHAX.
OmnbiT pabOTHI ¢ A3bIKAMU WJIK METOAAMU OOBEKTHO-OPUEHTUPOBAHHOIO
[IPOrpaMMUPOBaHKs He TPeOYeTCs, XOTs U jKeJlaTesIeH.

Kak paboTaTb C 3TOM KHUIOM

Tewm, KTO TOJIBKO HaUMHAET ocBauBaTh A3bIk UML, styuine Bcero un-
TaTh 9Ty KHUTY T10cjaeq0BaTebH0. Ocoboe BHUMAaHUE PEKOMEHIYETCs
YZeJTUTh BTOPOH I1aBe, B KOTOPOU M3JiaraeTcd KOHIENTyaJbHasg MOJIENTh
a3bika. Cojlepskanme Kask/[0H TIaBbl OMUPAETCsT Ha MaTepuaJ TIPe/bITy-
I, YTO JeTaeT KHUTY YAOOHOI /ISt TIOC/IeA0BaTEIbHOIO YTEHUSL.

OmnbiTHBIE pa3pabOTYMKH, JKeJIAIOIINE HAUTH PellleHre KOHKPETHBIX
pobJieM, BO3HUKAIOIINX [TPU MOJIEJTMPOBAHUH, MOTYT U3y4YaTh 9TO Py-
KOBOJICTBO B J1i000i1 iocsiegoBatesbHocT. CoBeTyeM 00paTUTh BHUMA-
HUE Ha TUTTUYHBIE TTPUEMBI MOJIETUPOBAHUS, TTPE/ICTABJICHHBIE B KAXK-
JIOM1 TJ1aBe.
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OpraHn3aums KHUrm
1 0COBEHHOCTM U3NOXEHU MaTepuana

[[aHHOG PYKOBOACTBO ITOJIb30BATEJIA COAEPIKUT CEMb OCHOBHBIX Pa3-

O Yacts I. BBenenue B mporecc MOIeTMPOBAHMS.

O Yactp II. OcHOBBI CTPYKTYPHOTO MOJIETTMPOBAHUS.

U Yacrs II1. Pacimupenroe cTpyKTYpHOE MOJIETUPOBAHTE.
O Yacte I'V. OcHOBBI MO/IETMPOBAHNS TIOBE/IEHMS.

U Yacrs V. Pacinupentoe MozeinpoBaHue OBeIeHUsI.

U Yacte VI. MozennpoBaHuie apXUTEKTYPHI.
U Yacrs VII. Utorm.

Kpome TOro, B KHUTY BKJIIOUEHBI /1B TPUIIOKEHST: 0630D TIpHMe-
Hsiemoii B si3bike UML HoTanum n 0630p texnosornu Rational Unified
Process, a Takke rjoccapwii, cogepsKanuii Hanbojee pacipocTpaHeH-
HbIE TEPMUHBI.

Kasxmas ryraBa mocBsiieHa pacCMOTPEHUIO KaKOM-TO KOHKPETHOM
BoaMokHoct UML 1, Kak TIpaBUIO, COCTOUT U3 CJAEAYIONIUX YeThIPEX
Pas/eNoR:

1. Baenenue.

2. TepMUHBI U TIOHATHS.

3. Tunuumblie TIPUEMbI MOJIETUPOBAHUSI.
4. CoBeThI 1 TTOJICKA3KHU.

B Hauasie KaKI01 rJIaBbl MPHUBOUTCS CIIMCOK OOCYKIAEMBIX B HEll TEM.

B paznene «Tunuynbsle mprueMbl MOJIETUPOBAHNS> CO/lEPKATCS TIPU-
MepbI PelIeHnst 3a/ia4, 4aCTO BOZHUKAIONINX MTPU Moie/npoBannu. J{is
obuierdenust paboThl ¢ PYKOBOACTBOM KayK/ast 3a/1a4a MPUBOAUTCS MO/
OT/IEJIbHBIM 3aTr0JIOBKOM.

KoMMeHTapuu 1 cOBeTHI 110 TeMe TIJIaBbl TPUBOJLTCA B pasjiesiax
«Ha 3ameTky».

Azpik UML nmeet mmpoxue cemanTrdeckre BO3MOkHOCTH. [1o aToi
[PUYUHE OTHCAHUE OHON 0COOEHHOCTH MOKET TTEPECEKATHCSI C OTNCa-
HUeM JpyToi. B Takux ciayudasix cjieBa MPUBOJATCS CCBIJIKU Ha T1epe-
KPECTHbIE TeMBbI.

Ceppiii 1[BET CCHIITKU UCTIOJIB3YETCS 17151 00bSICHEH ST MOJIENIH, KOTO-
pasi, B oTJindre oT 00bsIiCHeHUs], Bceraa n3oopaskaercs: uepubiM. MDpar-
MEHTBI KOJIA BbIJICJISIIOTCST MOHOWMPIHHAIM WPUOTOM.

BnarogapHocTK

ABTOpPBI XOTAT BbIpasuTh GarogapHocts bpiocy [yriacy (Bruce
Douglass),

ITepy Kpomny (Per Kroll) u Xoakuny Musepy (Joaquin Miller)
3a WX MOMOIIb B CO3/[aHUY KHUTH.
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[TepBbIM 0OBEKTHO-OPUEHTHPOBAHHBIM SI3BIKOM TIPUHSITO CUUTATh
Simula-67, paspaboranusiii Janem u Hurapaom B Hopseruu B 1967 ropny.
ITOT SA3bIK MAJIO KTO B3$JT HA BOOPY’KEHNE, HO €TI0 KOHTIETIS BO MHOTOM
crocoOCTBOBAIA TOSIBJICHUIO JPYTHX s3bIKOB. S13bik Smalltalk momyum
IIMPOKOE paciipocTpanenye B Hauajie 1980-x romoB, a B KOHIIE TOTO Ke J1eCsi-
TUJIETHS 32 HUM TTOCJIE/IOBAJIN IPyTHe 00bEKTHO-OPHEHTHPOBAHHbIE SI3bI-
ku, Takre kak Objective C, C++ u Eiffel. O6bexTHO-OprueHTHpOBaHHbIE
SI3bIKK MoJiesTnpoBanud nosiuinch B 1980-x roznax, korja nccienona-
TeJIN, TOCTABJIEHHbIE TTePe/l HEOOXOINMOCTHIO YUUTHIBATH HOBBIE BO3-
MOKHOCTH 0ObEKTHO-OPUEHTHPOBAHHBIX SI3bIKOB ITPOTPAMMUPOBAHUS
1 TpeGOBaHUS, IPEIbsIBIsIEMbIe Bee O0Jiee CIOKHBIMU MTPUIOKEHUSIMH,
BBIHY K/I€HbI ObIJIN HAavaTh pa3paboTKy pa3IMYHbIX aJlbTePHATHBHBIX
MOJIXO/IOB K aHa/m3y 1 rpoektrpoBannio. B nepuoz ¢ 1989 no 1994 ron
IUCTIO0 0OBEKTHO-OPHEHTUPOBAHHBIX METOIOB BO3POCIIO C JIECATH OoJee
4eM JI0 TIATH/IEeCATH. TeM He MeHee MHOTHE M0JIb30BATEN UCITBITHIBAIN
3aTPYIHEHUS TIPK BBIOOPE SI3bIKA MOJIEJTMPOBAHNST, KOTOPBII MOJTHOCTHIO
oTBedas Obl UX TOTPEOHOCTSIM, YTO TTOCIYKUIO TPUYUHOI TaK Ha3bIBae-
MOl «BOWHBI METOZIOB». B pe3ysisrare mosgBUIOCh HOBOE TIOKOJIEHUE Me-
TOZIOB, CPeN KOTOPBIX 0co00e 3HaueHne mprodbpesnn metoq byda, OOSE
(Object-Oriented Software Engineering), pazpaboranubiii Iko6coHOM,
u OMT (Object Modeling Technique), paspa6orannbiii Pam6o. Kpome
TOTO, cJietyeT yrnoMsinyTh Metozbl Fusion, Shlaer-Mellor u Coad-Yourdon.
Kask1plit u3 9THX METOI0B MOKHO OBLJIO CYUTATD IIEJIOCTHBIM U 3aKOHYEH-
HBIM, XOTS1 JTI000#T U3 HUX UMEJT HE TOJIbKO CUJIbHBIE, HO 1 CTa0ble CTOPOHBI.
BoipasuresbHbie BO3MOKHOCTH MeTo1a Byda O 0cOOEHHO BaKHbI HA
gTarax MpoeKTHpoBanus u KoHcrpyuposanus cuctembl. OOSE ObL1 Be-
JIMKOJIETTHO TIPUCTIOCOOJIEH /TSt aHaIn3a U (hopMyJIMPOBaHUs TpeOOBaHMIA,
a TakyKe /1T BBICOKOYPOBHeBOTO TipoekTupoBanust. OMT okasascst oco-
GEHHO ITOJIE3HBIM JIJISI aHAJIM3a U Pa3padOTKH MH(MDOPMAITHOHHBIX CHCTEM.

Kputnueckast Macca HOBBIX MjIell Hauaia HAKATIMBATHCS K cepeinHe
1990-x romos, korga Ipagu Byu (kommanust Rational Software Corpora-
tion), /Ixxeiime Pam6o (General Electric), MBap SIko6con (Objectory)
U JIPYTHE TPEIPUHSIIN TIOMBITKY 00beIMHUTH CBOM METO/IBI, YIKe TOJIY-
YUBIIIE MUPOBOE TIPU3HAHNE KaK HArOOoJIee TIEPCIEeKTUBHbIE B 001aCTH
00BEKTHO-OPUEHTHPOBAHHBIX METOIOB. SIBJISISICH OCHOBHBIMU aBTOPAMU
MetozoB byua, OOSE u OMT, Mb! moiBITaINCh CO3/IaTh HOBBIN, YHU-
(UIMPOBAHHBII SI3BIK MOJIETTMPOBAHUS M PYKOBOJICTBOBAJIKCE TIPH 3TOM
TpeMst cooOpaskeHsIMU. Bo-T1epBbIX, BCe TPU METO/[a HE3aBUCUMO OT JKe-
JIaHus pa3pabOTYMKOB YiKe PA3BUBAIUCH BO BCTPEYHOM HATIPABJICHUM.
Pa3ymHO GBLIIO TIPOIOJIKUT 3TO JIBUKEHUE BMECTE, a HE TI0 OT/IEIbHOCTH,
YTO MOMOTJIO ObI B OY/IyIIIEM YCTPAHUTh HEKeTaTeIbHbIE PA3JINIUsT U, KaK
CJIe[ICTBHE, HEYI00CTBA JIJIs IOJTb30BaTeeil. Bo-BTOpbIX, yHI(DUITIPOBAB
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METO/IbI, TIPOIIIE OBLIO MPUBHECTH CTAOUIBHOCTD HA PHIHOK MHCTPYMEHTOB
00BEKTHO-OPUEHTUPOBAHHOTO MOJIEJTUPOBAHMSI, YTO a0 ObI BO3MOJK-
HOCTb II0JIOKUTh B OCHOBY BCeX IIPOEKTOB €JIMHbIN 3peJiblil SI3bIK, a CO-
3/1aTeJISIM UHCTPYMEHTAIBHBIX CPEJCTB MO3BOJIAIO Gbl COCPEIOTOUNTHCS
Ha 6oJiee POYKTUBHOI [esiTesibHOCTH. HakoHeIr, cire10BasIo moJarath,
9TO 1MOJOOHOE COTPYTHUYECTBO IPUBEJIET K YCOBEPIIIEHCTBOBAHUIO BCEX
TPEX METOJIOB U 0OECTIEYHT PellieH e 3a/1a4, JJIs1 KOTOPBIX JII000iT U3 HIIX,
B3SITBIN B OTJIEJIBHOCTH, GBI He CJIUIITKOM TIPUTO/IEH.

Havap yHubuKaIuio, Mbl MOCTABUIN TIepel COOON TPU TJIaBHbIE
LeJIN:

1. MomempoBaTh CUCTEMBI IIEJTTKOM, OT KOHIIETITAY JI0 UCTIOTHSIEMbIX
KOMIIOHEHTOB, C ITOMOII[bI0 00bEKTHO-OPUEHTHPOBAHHBIX METO/IOB;

2. Permtb npobieMy MaciTabupyeMoCTH, KOTopast IPUCYIIA CIIOK-
HBIM, KpUTUYECKU BaKHBIM CUCTEMAM;

3. Co3aaTb I3bIK MOJIETUPOBAHNS, KOTOPBIH MOKET HCITOJIb30BATh-
cs He TOJIBbKO JIIOIbMU, HO M KOMITBIOTEPaMU.

Cosnanue si3bIKa U151 00BEKTHO-OPUEHTHPOBAHHOTO aHAJIN3A ¥ TIPO-
eKTUPOBAHUS HE CIIUIIKOM OTJIMYAETCS OT Pa3pabOTKHU sI3bIKA TIPOTPaM-
MupoBatust. Bo-miepBbix, TpeGoBanoch orpannuuTh 3a1avy. Crenyer i
BKJIIOYATH B SI3BIK BO3MOKHOCTB crieriduranuu tpeboBanuii? J[oken
JIV SI3BIK TIO3BOJISITH BU3YAILHOE TIPOTpaMMupoBatie? Bo-BTOPbIX, HEOO-
XOIMMO OBIIO HAWTHU TOYKY PABHOBECHUST MEKITY BBIPAZUTENHHOM MOIIBIO
u ripoctoToil. CIUIIKOM MTPOCTO# SI3BIK OTPAHUYIII ObI KPYT PEIIaeMbIX
C ero TIOMOIIIBIO 33/1a4, & CJIUIITKOM CJIOKHBIN MOT OIIEJIOMUTD HEVCKYIIIEH-
HOro paspaborunka. Kpome T0ro, mput 06beIMHEHIN CYIIECTBYIONINX Me-
TOJIOB CJIEIOBAJIO YIUTHIBATH HAIMYIE TIPOAYKTOB, Pa3pabOTaHHBIX C UX
MOMOTIBbI0. BHEceHME CMITKOM OOJIBIIIOTO YUCIa U3MEHEHUH MOTJIO ObI
OTTOJIKHYTH Y:Ke UMEFOINXCS TI0Tb30BaTeNel, a aBTOPbI, COIPOTUBJIASCH
Pa3BUTHIO SI3bIKA, TOTEPSIIA ObI BOSMOKHOCTD MPUBJIEKATh HOBBIX TI0JIB30-
BateJIeil  IeJIaTh SI3bIK H0JIee MPOCTHIM U Y00HBIM 151 TiprMenerust. Co-
smaBasgt UML, Mbl cTapajiich HallTH ONTUMAJILHOE PELIEHNE STUX TIPOOJIEM.

Odurmansroe coznanne UML nauanocs B okTsiope 1994 roza, kor-
na Pambo niepernest B kommanuio Rational Software, rie paboran Byu. ITep-
BOHAYAJIBHOM 11€J1b10 ObLT0 00beinHeHe MeTo10B byua u OMT. TlepBas
npo6uas Bepeust 0.8 Yuudunuposanuoro merogaa (Unified Method), kak
€ero Torjia HasblBaJIu, MosBUIAch B OKTsA6pe 1995 roga. IIpubausuresbHo
B TO JKe BpeMsi B Kommanmio Rational nepemen fAko6con, n mpoext UML
OBLT pacIupet ¢ 1es1bio BrrrounTsb B Hero OOSE. B pesyuibrare Harmmx coB-
MecTHBIX ycuauil B utone 1996 rona soiwia Bepeus 0.9 aspika UML. Ha
MPOTSIKEHNH BCETO IOJia CO3/IATe N 3aHMMAIICh COOPOM OT3BIBOB OT OCHOB-
HBIX KOMIIAHUH, paboTaIONMX B 00J1aCTH CO31aHKs IIPOrPAMMHOT0 0OecIie-
YeHUs1. 3a 9TO BPEMST CTaJIO SICHO, YTO GOJIBIMTIMHCTBO TAKUX KOMITAHWH COY-
710 UML s13bIKOM, UMEIOTIIIM CTPATETUYECKOE 3HAYEHNUE JIJIsT UX OM3Heca.
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B pesyubrare 6611 co3nan koHcopimym UML, B KOTOPBINA BOIILIH
OpraHu3aIlii, N3bABUBIIHNE KeJIAHKE TPEIOCTABUTh PECYPCHI 7IsT pabo-
ThI, HaITpaBJIEHHON Ha co3ianue moJrHoi crienmduranmn UML. Bepcus
1.0 s13pIKa MOSIBUJIACH B pe3yJibTaTe COBMECTHBIX YCUJIMH KOMITAHUI
Digital Equipment Corporation, Hewlett-Packard, I-Logix, Intellicorp,
IBM, ICON Computing, MCI Systemhouse, Microsoft, Oracle, Ratio-
nal, Texas Instruments u Unisys. UML 1.0 okazajicst XopoIo omnpeje-
JIEHHBIM, BBIPA3UTETHHBIM, MOIITHBIM SI3BIKOM, TPUMEHUMbBIM JIJIST Pelie-
HUs1 GOJIBIIIOTNO KOJIMYECTBA PasHOOOpasHbIX 3a1a4. B suBape 1997 roza
OH OBLJI TIPEJIOCTABJIEH B Ka4eCTBe IPOEKTa CTAaHAAPTHOTO A3bIKA MOJE-
muposanust koucopruymy OMG (Object Management Group).

Mexxty aaBapem u nioniem 1997 roa koncopiimym UM L pacimpuircest —
B HETO BOIILTM TIOUTH BCE KOMTIAHUH, OTKIMKHYBITecs Ha TpusbiB OMG,
anmenno: Andersen Consulting, Ericsson, Object Time Limited, Platinum
Technology, Ptech, Reich Technologies, Softeam, Sterling Software u Tas-
kon. Yrobsr hopmasmzosars crerudukarmn UML u koopauHUpoBaTh
paboTy ¢ APYTUMHU TPYIIIAME, 3aHUMAOIIUMICS CTAaHIAPTH3AINEN, TOJT
pykosojictBom Kpuca Kobpuna (Cris Kobryn) us kommanuun MCI Sys-
temhouse n Ima Jitxonra (Ed Eykholt) us Rational 6pima oprannsobasa
pa6ouas rpyrma. [Tepecmorpennast Bepcust UML (1.1) 6blia nipezicrasiie-
Ha Ha paccmorperne OMG B utosie 1997 roma. B centsiOpe Bepcust Gbiia
yTBEP:K/IeHA Ha 3aCe/IaHMsIX TPYIIbI 10 aHAJIU3Y U TPOEKTUPOBAHUIO
u Komurera o apxurektype OMG, a 14 HostOpst 1997 rozia Oblia yTBEpK-
JIeHa B KauecTBe CTaH/apTa BCeMU ydyacTHUKamMu KoHcopiimyma OMG.

B TeueHne HECKOJNBKUX JIET clielnaibaast pabouast rpynma OMG
(OMG Revision Task Force) noauep:xuBaja npoaBuKeHUe IPOEKTA
UML. boumu cospannt Bepeun 1.3, 1.4 u 1.5. 3a 2000—2003 rozbr HOBas,
pacimpeHHas TpyIna y9acCTHUKOB IPOEKTa CO3/Iajia MOJIEPHU3NPOBAH-
uyto Bepcuio UML 2.0. DTa Bepcusi paccmaTpuBaiach B TeUeHHE TOa
paboueii rpynmoii Finalization Task Force (FTF) Bo riiaBe ¢ Bpanom
Casmkom (Bran Selic) uz IBM, a B Hagase 2005 roza wierst OMG yTBep-
nuin oputmanbryo Beperto UML 2.0. UML 2.0 — sTo nocsieinuii pe-
qu3 UML, KoTopbiit BKIOYaeT B cebst 6OJIBITOE KOJUIECTBO TOTIOTHI-
TEJILHBIX BO3MOKHOCTE. MHOTO M3MeHeHui GbLIO ¢/ieJIaHo Oyiaroaapst
OTIBITY MCIIOJIb30BAHUS TIPEAbIAYIINX BepcHil. TekyIyio crieruduram-
1oUML b1 Halizere Ha Web-caiite OMG www.omg.org.

UML — 570 pesysibraT paGoThl MHOKECTBA CIIEIIMATUCTOB 1 OCMBbIC-
JIEHWsI OTIBITAa WX MPEAbIAYINX pa3paborok. [logcunTars UCTOYHUKH,
KOTOPbIE UCIIOJIb30BAJINCH MPHU MOJATOTOBKE 9TOTO TPOEKTa, OBLIO ObI
OTPOMHBIM HAyYIHBIM TPyIOM. Ho citoskHee Bcero ObLI0 Obl yCTAHOBUTD
BCe TIpe/IecTByomne HapaboTKu, B OOJIbIIEN MM MEHbINeil cTerneHn
okazasiiue BiausiHue Ha UML. C yuyeToMm Bcex HaydHBIX UCCIE0OBAHUN
1 paboyeil MPaKTUKK MOXKHO CKasaTh, 4T0 UML — 210 BepxyIika «aiic-
6epra», KOTOPbIit BOOpa B ce0st BECh TPEAbILY I OIIBIT.
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Fnaea 1. 3auem mbl mogenupyem

B sTO11 r1aBe:

3HauyeHUe MO eTMPOBaHNUS

YeTsipe NpUHIUIIA MOJAETUPOBAHUS

Han6oJiee BaskHbIe MO/I€JIH IPOrPAMMHBIX CHCTEM
O0beKTHO-OPHEHTHPOBAHHOE MO/IETUPOBAHHE

Kommanws, 3aHnMAaIoIasicst Ipou3BOACTBOM MPOrPaMMHOTO obectre-
YeHUs, MOKET IIpeyciieBaTh TOJIbKO B TOM CJIy4ae, €CJIii BbIITyCKaemast
€10 TIPOYKITUS OTJINYAETCST BBICOKUM Ka4eCTBOM U pa3padoTaHa B CO-
OTBETCTBUH C 3aripocamu moJib3oBareseit. @upma, kotopast criocoOHa
BBITIYCKATh TAKYIO TPOYKITUIO CBOEBPEMEHHO U PETYJISIPHO, TPU MaKCHU-
MaJTbHO MTOJTHOM 1 3(D(HEKTUBHOM MCIIOJTb30BAHUN BCEX MMEIONIUXCS ve-
JIOBEYECKUX ¥ MATEPUATBHBIX PECYPCOB Oy/eT cTaOMIbHO TIPOIIBETATD.

3 ckazaHHOTO cJie/lyeT, YTO OCHOBHBIM IIPO/LYKTOM TaKOi KOMIAHUH
SIBJISIETCST TIEPBOKJIACCHOE TIPOrPaAMMHOE obectiedeHue, yI0BIeTBOPSIIO-
1iee TTOBCeIHEBHBIE HYK/IbI TT0JIb30BaTeseil. Bee octambHOe — mpekpac-
HbIe JIOKYMEHTBI, BCTPEYM Ha BBICIIEM YPOBHE, BEJTMKOJICTTHBIE JIO3YHTH
u naxe [lynutmnepoBckas nmpemus 3a umeaabHble CTPOKU UCXOTHOTO
KO/Ia — BTOPUYHO 110 CPABHEHUIO C 3TOM OCHOBHOM 3aj1aueil.

K coxanenuio, BO MHOTUX OPTaHU3AIUSX MYTAIOT TTOHITHS «BTO-
PUYHBII> M «HECYNeCTBEeHHbIN». Hesb3st 3a6bIBaTh, 4TO /IJIsT pa3pa-
60TKU 3P HEKTUBHOI TPOTPAMMBI, KOTOPAsi COOTBETCTBYET CBOEMY
PEIoIaTaeMOMY HAa3HAUYEHWIO, HEOOXOINMO MOCTOSTHHO BCTPEYAThCS
1 paboTaTh C TOJIb30BaTEIEM, YTOOBI BBISICHUTD peajibHbie TPeOOBAHMS
K Barieit cucreMe. Eciiu BbI XOTHTE CO3/1aTh KQ4eCTBEHHOE TIPOTPAMMHOE
obecrieuenme, BaM HeOOXOIMMO Pa3paboTaTh IPOYHOE APXUTEKTYPHOE
OCHOBaHUE IIPOEKTA, OTKPHITOE K BO3MOKHBIM YCOBEPIIEHCTBOBAHUSIM.
Jlst 6picTpoii 1 ahhekTUBHOI paspabOTKN MIPOTPAMMHOTO MPOTYK-
Ta ¢ MUHUMAaJIbHBIM OpakoM TpeGyeTcs puBjedYb pabouyio CHUILY, Bbi-
Oparh MPaBUJIbHBIE HHCTPYMEHTHI U OIIPEIETNTh BEPHOE HATIPABJIEHIIE
paboThl. UTOGBI CIPABUTHCS ¢ TOCTABICHHON 3a/[a4eid, IPUHUMAst BO BHIU-
MaHUe 3aTPAThl HA JKU3HEHHBII ITUKJ CUCTEMbI, HEOOXOIMMO, YTOOBI
mpoiece pa3paboTKU MPUIOKEHNS OBLI TIIATEJbHO MPOAYMaH M MOT



3HaYEHWEe MOAENMPOBAHMS Ll | 9]

OBITD A/IalITUPOBAaH K U3MEHAOMINMCA HOTp€6HOCT$IM Balero ousHeca
1 TEXHOJIOTUMN.

HeHTpaJIbeIM AJIEMEHTOM /1€ATEJIbHOCTH, Beﬂymeﬁ K CO3ZlaHUIO IIEP-
BOKJIACCHOT'O IMPOrpaMMHOI'O O6€CHC‘{€HI/I${, ABJIAETCA MOAEJTMPOBaHNE.
Mozesn TT03BOJISIIOT HaM HaTJISIHO IIPOJIEMOHCTPUPOBATD JKEJIAEMY IO
CTPYKTYPY U IOBEJIEHUE CUCTEMDbI. Onu Takke HeO6XO,Z[I/IMbI U151 BU3ya-
JIN3allun 1 yIipaBJI€HUS €€ apXI/ITEKTypOIL/,I. Mogenu moMmoraior ,Z[O6I/IT]3-
CiA JIydHaiero nmoHnMaHusd co3/IaBaeMOi HaMu CUCTEMDI, YTO 3a4aCTYIO
IIPUBOAUT K €€ YIIPOIIECHNIO 1 obecreynBaeT BO3MOKHOCTD ITIOBTOPHOTO
HCIIOJIb30BaHUMA. HaKOHeL[, MO/I€JIN HYJKHBI JIJIA MUHUMHW3allUU pUCKaA.

3HaYeHne MOAENMPOBaHMS

EcJin BBI XOTHTE COOPYANTH COOAUBIO OYIKY, TO MOKETE TPUCTYIIUTD
K paboTe, MMest B HAJTMYUH JIUIIb Ky4y 0COK, TOPCTh TBO3/IEii, MOJIOTOK,
110cKOryO11bI U pyJsieTKy. Heckoibko yacoB paboThl Iocie HeOOIbIIOTO
MPEABAPUTENBHOTO MJIAHUPOBAHKS — U BbI, HAJIO T0JIaraTh, CKOJIOTHUTE
BITOJIHE TIPHEMJIEMYT0 OYIKY, TIpUYeM, CKopee Bcero, 6e3 mocTopoHHel
nomouu. Eciu 6yaKa moayduTcst 10cTaTtouHo 00JIbIIoN 1 He Oyuer
CHJIBHO IIPOTEKaTh, COOAKa OCTaHEeTCs JOBOJIbHA. B KpaiiHem ciydae Hu-
KOT/Ia He [T03/IHO HauaTh BCe CHAaYajIa — WK IPHOOPECT MeHee Kallpu3-
HOTO TIca.

Ecin Bam Ha10 TIOCTPOUTD JIOM [IJIsI CBOEH CeMbH, BbI, KOHEYHO, MO-
’KeTe BOCII0JIb30BaThC TeM ke HaGOPOM MHCTPYMEHTOB, HO BpeMeHU
HA 9TO YIZeT 3HAYMTeIbHO GOJIbIIE, U BALK JOMOYAI[bI, HA/0 [10JIaraTh,
okaxyTcs Gosiee TpeboBaTeIbHBIMU, YeM cobaka. Ecii y Bac HeT 0co60-
o OIbiTa B 00JIaCTH CTPOUTEIHCTBA, JIYUIle TIATEIbHO BCE IPOAYyMaTh
nepej; TeM, Kak 3a0UTh 1epBbIil rBo3/b. CTOUT, 110 MEHBINEN Mepe, clie-
JIATh XOTs1 ObI HECKOJIBKO 3CKU30B Oy/ayiieit moctpoiiku. bes comuenus,
BaM HY’KHO KaueCTBEHHOE JKIUJIbe, YIOBIETBOPSIOIIEE 3alIpocaM Baleil
CeMbU W HE HapyIIalollee MECTHBIX CTPOUTEIbHBIX HOPM U TIPABUJI, —
a 3HAYUT, MPUAETCS CeaTh KOe-KaKye YePTeKN C YIeTOM Ha3HAuYCHMSI
KasKIOM KOMHATBI M TAKHX JIeTajieil, KaK OCBEINeHIe, OTOILIEHNE U BOO-
mpoBoj. Ha ocHOBaHMM ATUX IIJIAHOB BBl CMOKETE TIPABUJIBHO PACCUM-
TaTh HEOOXOAMMOE JIJIsT PaOOTHI BpeMs U BBIOPATh TOAXOISAIINE CTPOIi-
MaTepHasbl. B mpuHINIe MOKHO TIOCTPOUTD IOM M CAMOMY, HO TOPa3Iio
BBITO/IHEE TIPUOETHYTH K TIOMOIIM APYTUX JIFOEH, HAaHUMast UX [IJIsT BbI-
MOJTHEHUST KJIIOUEBBIX PaboT, MM XOTs ObI KYIHUTHh FOTOBbIEC JAETAJIM.
Koub ckopo BBI ClIe/IyeTe MIany 1 yKJIaJbIBAETECH B CMETY, BAIlla CEMbsI
Oyner moBosbHA. Eciu e 9TO-TO He CIaIUTCst, BPSI/ U CTOUT MEHSITH
CEMbBIO — JIyUIlle CBOEBPEMEHHO YUYECTh MOKeJAHUST POJACTBEHHUKOB.

3aIaBIIIICH LIEJIBIO TIOCTPOUTH HeOOCKPED /171st ohrica, OBLTIO OB COBCEM
HepazyMHO OPaThCst 3a 710, IMEST B PACTIOPSIKEHIH TPYLY TOCOK U MO-
s01ok. [TockobKy B 9TOM cirydae, CKOpee BCero, OyIyT IMPUBJIEKATHCS
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MHOTOYHCJIEHHBIE KAITUTAJIOBJIOKEHISI, HHBECTOPBI MTOTPEOYIOT, YTOOBI
BbI YUJIM UX TTOKeJIAHUS OTHOCUTENbHO Pa3Mepa, CTHJIS U (hOPMBbI CTPO-
enust. Kcratu, oHM MOTYT UBMEHUTD CBOE pPellleHune ysKe TI0CTe TOT0, KaKk
BbI IIPUCTYIIATE K CTPOUTEIHCTBY. Tak Kak Ji0O0ii Tpocyer BaM 000¥i-
JIETCST CJAUIIKOM JIOPOTO, 3HAaUYEHUEe TIIIAHUPOBAHUS MHOTOKPATHO BO3-
pacraer. [lo-BupnmMomy, BbI OKaKeTeCh 4IEHOM OOJIBIIIOTO KOJIJIEKTHBA
MPOEKTUPOBIIUKOB M 3aCTPOUIITUKOB, W JIJIST YCIIEITHOTO B3aMMOJIEHCT-
BUsL BaM MOTPeOYyeTCsl BBHIMOJIHATH MHOKECTBO Pa3HOOOPA3HBIX Yep-
TesKel 1 Mojiesiell 3/[aHmsl.

[Toso6paB HYKHBIX JIOIEN, TOAXOASIINE UHCTPYMEHTBI U IPUCTY-
B K Peain3aiui HAMEYEHHOTO TIJIaHa, BBI C OOJIBIIION BEPOSITHOCTHIO
CyMeeTe MOCTPOUTD 3IaHIE, YIOBJIETBOPSIIOIIee BceM TpeOOBaHMsIM Oy Ly -
mux oburareseil. Eciu Bl 1 qasbiine cobupaetech BO3BOAUTH 0OMa, TO
IPUJIETCS MCKATh KOMIIPOMUCC MESKTY MOKeJTaHUsIMU 3aKa3unKa 1 BO3-
MOKHOCTSIMU COBPEMEHHOI TEXHOJIOTUN CTPOUTENBCTBA, a K paboue-
MY KOJUIEKTHBY OTHOCUTHCSI € 3a00TOM, HE PUCKYST JIIOJIbMU U He TPpeOyst
paboThI, OTHUMAIOIIEN BCeX CUIT €3 OCTaTKa.

XO0Tst 9TO ¥ KaKeTCsi KOMUYHbBIM, MHOTHE KOMITAaHUH, pa3pabaTbiBa-
IOTITIE TIPOTPAMMHOE 00€ecTiedeHne, XOTST CO3/[aTh HeGOCKPeD, B TO Bpe-
MsI KaK UX TIOJIXO/L K JIeJIy OUYeHb HATIOMUHAET CTPOUTENBCTBO cOOaUbeil
Oy K.

Koneuno, nHoT/12 BAM MOZKET ITPOCTO MOBE3TH. ECiu Hy KHBIE JI0/11
OKa3aJMCh B HY>KHOM MeCTe B HYKHOE BPEMS U PACIOJIOKEHIE TITTAHET
6JIATONIPUSITCTBYET HOBBIM HAUYMHAHWSIM, TO, BO3MOKHO, BaM TIOCYACT-
JUBUTCSI CO3/IaTh MPOJAYKT, KOTOPBIN mooiaeT norpedbutesnsm. Ho,
CKOpee BCEro, HaHSTh TOAXOASIINX pabOTHUKOB He yaacTcst (Bce OHU
ysKe 3aHSTHI), OJIarONPUSTHBIIE MOMEHT BbI yiycTtuTe (Buepa ObLIO ObI
JIydIe), a pacoJioKeHue 1iaHeT OyaeT KpaiiHe HehGJIaronpusiTHbIM
(arot (akT BoOOIIE HEMOABIACTEH BalieMy KOHTPOJI0). CTalKkuBasch
¢ BO3pacTaouMMy TPeGOBAHUSIMEU K CKOPOCTH Pa3pabOTKU MPOrpam-
MHOTO 00€eCTieueHus1, KOJIEKTHBbBI Pa3pabOTYMKOB 4acTO OTpaHIYMBa-
I0TCSI T€M eIMHCTBEHHBIM, YTO OHM TI0-HACTOSIIEMY YMEIOT /IelaTh — Ha-
NUCcCaHNueM HOBBIX CTPOK Koja. leponmyeckue ycuiins, 3aTpaurBaeMbie
Ha MPOTPAMMUPOBAHUE, CTAU JIETEHION B 3TOI OTPACHU, U KaXKETCS,
4TO €JINHCTBEHHBIM OTBETOM Ha TPYAHOCTHU B pa3paboTKe MPOrpaMMHO-
ro obecriedeHus OCIYKUT elite OoJiee NHTeHCUBHAsE paboTta. OaHAKO
HAITMCAHHBINA KOJl BOBCE HE 00sI3aTEIbHO MTOMOKET PENTUTh TPodIemy,
a IPOEKT MOKET OBITh HACTOJIBKO TPAHIHO3HBIM, UTO JIaJKe YBEJTNUEHITE
paboyero [Hs Ha HECKOJBKO 4aCOB OKAKETCST HEOCTATOYHBIM JIJIST €T0
YCTIETITHOTO 3aBEPIIEeHNS.

Eciou BBl fieficTBUTENIBHO XOTUTE CO3/IaTh TTPOTPAMMHBIN TTPOJIYKT,
10 MACIITaOHOCTU 3aMBICJIA COTIOCTABUMBIIT C SKUJIBIM JIOMOM W HEOOC-
KpeboM, TO Ballia 3a/a4a He CBOAUTCS K HAIMCAHUIO OOJIBIIOTO 00bemMa
koza. Ha camom nesie mpobiiema B TOM, 9TOOBI HATIUCATD NPAGULLHBLIL
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KOJL MUHUMAIbHO20 00BeMa. TTpu TakoM mojixozie pa3paboTKa KaueCTBEHHO-
O IPOrPAMMHOTO 0OECTIEUEH ST CBOJUTCS K BOIIPOCAM BHIOOPA apXUTEK-
TYPBbI, TOJIXO/ISIIET0 UHCTPYMEHTAPUS U CPEJICTB YIIPABJIEHUS TIPOTIeC-
coM. KcraTu, Hy’)KHO UMETb B BU/LY, YTO MHOTHE€ TTPOEKTHI, 3a[yMAaHHbBIE
«I10 TIPUHITUITY OY/IKI», GBICTPO BBIPACTAIOT 0 Pa3MepoB HeHGOCKpehHa,
CTaHOBSICh JKePTBOIT COOCTBEHHOTO ycmexa. Ecii Takoit pocT He ObL1 yu-
TeH B apXUTEKType MPUJIOKEHUS, TEXHOJIOTMYECKOM TPOIecce U IIpu
BBIOOpPE WHCTPYMEHTAPHS, TO HEeU30€KHO HACTYIIAET BPEMsI, KOT/Ia BbI-
pOCIIIast 10 pa3MePOB OTPOMHOTO JioMa OyiKa OOPYIITHTCS IO/ TSZKECTHIO
coberBentoro Beca. Ho ecomm paspymutcst GyKa, TO 9TO JIUIITb PA303JIUT
Banry cobaky, a ecim pyxHet HeOOCKpeD, 9TO 3aTPOHET MaTepPHATbHBIE
MHTEPECHI er0 apeH/IaTOPOB.

Heynaunbie mpoekTsl TEPIST Kpax B CUJTY CAMBIX Pa3HBIX MPUYMH,
a BOT yCIIEITHbIE, KAK TIPABHJIO, UMEIOT MHOTO 00111er0. XOTs ycIeX mpo-
IPaMMHOTO TIPOEKTA 0OECTIEYNBAETCSI MHOKECTBOM PA3HBIX COCTABJISIIO-
HIMX, OJTHOM U3 TJIABHBIX SIBJISIETCS IIPUMEHEHNe MO/IeTMPOBAHNS.

MojennpoBanue — 3TO yCTOSIBIIASICS U IOBCEMECTHO IPUHATAS
MHXeHepHas MeTOJMKa. Mbl CTPOUM apXUTEKTYPHbIe MOJIEeJIN 3/IaHUH,
9TOOBI TOMOYD MX OYIYIIINM OOUTATESIM BO BCEX JIETAJISX TIPEICTABUTD
roTOBBIN 00BEKT. VIHOTIa TPUMEHSTIOT [Ia’ke MaTEMATUIECKOE MOJIETH-
poBaHue 3MaHUI, YTOOBI YIECTh BIUSHUE CUILHOTO BETPA WJIN 3eMJIe-
TPSICEHUSI.

MonennpoBanue MpuMeHSIETCS He TOJBKO B CTPOUTENBCTBE. Bpsiz
JI BbI CyMeeTe HAJAUTh BBIIYCK HOBBIX CAMOJIETOB MJIH aBTOMOOU-
Jieli, He UCIIBITaB CBOW TTPOEKT Ha MOJIEJIAX: OT KOMIBIOTEPHBIX MOjIe-
Jieit ¥ yepTekei 10 GU3NIECKUX MOJIENIEll B a9pOIMHAMUIECKOil TpyOe,
a 3aTeM ¥ MOJHOMACIITAOHBIX MTPOTOTUTIOB. DJIEKTPUIECKUE TPUOOPHI
OT MHKPOITPOIIECCOPOB /10 Tesie(hOHHBIX KOMMYTATOPOB TaKKe TPeOYIOT
MOJIETMIPOBAHUS 71 JIYUYIIIer0 TOHUMaHUS CUCTEMBl U OPTaHU3aIlnT
obuiennsi pazpaboTunkoB Apyr ¢ aApyrom. Jlaske B kunemarorpadum
ycrex (puibMa HeBO3MOKEH Ge3 MpeiBapUTEIbHO HAITMCAHHOTO CIleHa-
pust (Toxke cBoeoOpasHast hopma mMozenn!) B commonorim, aKoHOMIKE
WM MeHe/PKMEHTEe MbI TaKKe MprberaeM K MOJEJUPOBAHUIO, KOTOPOEe
MO3BOJISIET TPOBEPUTH HAIU TEOPUU U MCIIBITATh HOBBIE M/IEN C MUHU-
MaJbHBIM PUCKOM U 3aTpaTaMu.

Urtak, uto ke Takoe Moziesib? [Tompocty roBopsi, modenv — amo ynpo-
wennoe npedcmasienue peaibHOCMU.

Mopenb — 2T0 4epTek CUCTEMBL: B Hee MOKeT BXOIUTD KakK JIeTallb-
HBIIT [71aH, Tak 1 60Jiee abCTPAKTHOE TIPEICTABJIEHUE CUCTEMBI «C BHICOTHI
HNTUYBETO ToJIeTas. XOpolasi MOJIesIb BCET/Ia BKJIIOUAET 2JIEeMEHTBI, KO-
TOpBIE CYIIECTBEHHO BJAUSIOT Ha Pe3yJbTaT, i He BKJIIOYaeT Te, KOTOPble
MaJIO3HAYMMBI HA IAHHOM ypoBHe abcTpakini. Kaskias crucrema MoKeT
OBITH OIMICAHA C PA3HBIX TOYEK 3PEHMS, JIJISI Y€TO UCIIOIb3YIOTCS PA3HBIE
MOJIeJIN, KaXK/1asl U3 KOTOPBIX, CJIeI0BATEIbHO, SIBJISIETCSI CEeMAaHTHYECKN
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3aMKHYTOIT abcTpakiueii cucteMbl. Mojiesib MOKET ObITh CTPYKTYPHOM,
MoiYepKUBaOIell OpraHu3alnuio CUCTEMBI, UJIN Ke TTOBeIeHUYEeCKOH,
OTpaskalolell ee TUHAMUKY.

3adem MbI MoziespyeM? [[71s1 aTOTO ecTh ofHa (pyHIaMEHTATbHAS
MpUYNHA.

Mot cmpoum modenv 0nst mozo, umobwvl yuuLe NOHUMAMb Pa3pada-
Mmol8aemy1o cucmemy.

MonennpoBaHue TO3BOJISIET PENIUTD YeThIpe Pa3jnyHble 3a7a4n
(c™. TiaBy 2):

1. BusyanmmampoBaTh CUCTEMY B €€ TEKYyIIeM WJIN KeJaTeTbHOM

1711 HaC COCTOSIHUY;

OmmcaTb CTPYKTYPY WJIK TIOBE/IEHNE CUCTEMBI;

[TosryunTh 1mabJIo0H, TIO3BOJISIIONINN CKOHCTPYHPOBATH CHCTEMY;

4. JlokyMeHTUPOBaTh IPUHUMAEMbIe PEIIeHNS, NCIIOJIb3YSI TTOTY-
YeHHbIe MOJICJIH.

W

MonenpoBanue mpeHa3HAYeHO HE TOTBKO JIJIs CO3IAHMST OOJIBIITIX
cucrem. [laske MpOrpaMMHBIN 9KBUBAJIEHT coOaubeil OyIKM BBIUTPAET
OT ero npuMeHeHusi. YeMm OOJIbIE U CIOKHEE CUCTEMA, TeM OOJIbIIee
3HaueHue PUOGPETaeT MOJIEIMPOBAHUE TIPK ee paspaboTke. /lesio B TOM,
YTO Mbl CIMPOUM MOOEU CTLOHCHBIX CUCTNEM, NOCKOIbKY UHAYE MAKUE CUC-
membl HeBO3MONCHO BOCHPUHSAMY KAK eOUHOe Ueloe.

YeoBevyeckoe BOCIIPUSTHE CIOKHBIX CYIITHOCTEH orpanmyero. Mo-
JIeJIUPYST, MBI Cy’KaeM MpoOJieMy, aKIEeHTHPYeM BHUMAaHUE B KasKIbIil
JAHHBIT MOMEHT TOJIBKO Ha OJHOM ee actiekTe. [lo cyTu, aToT TIoaXO01
€CTh He YTO MHOE, KaK TIPUHITUTI «Pa3/leJigi U BJACTBY», KOTOPBIH JJIc-
rep [leiikerpa (Edsger Dijkstra) mpoBosariiacuia MHOTO JieT Ha3a/t: CI0K-
HYTO 33/1a9y JieTde PENTuTh, eCJIN Pa3leJUTh ee Ha HECKOJIbKO MEHBIITHX.
Kpowme Toro, MosieTmpoBanue yCUJINBAaeT BO3MOKHOCTH YeJIOBEYECKOTO
UHTEJIEKTA, MOCKOJIbKY MTPaBUJIBHO BEIOPAHHASI MOJIEJIb TO3BOJISIET CO-
3/aBaTh MPOEKTHI Ha GoJiee BBICOKUX YPOBHSX a0CTPaKIIUH.

Ckaszarb, 4TO MOJIEJINPOBAHIE UMEET CMbICJI, — ellle He 3HAUUT, 4TO
0HO a0COIIOTHO He0OX0aUMO. U AeliCTBUTENIBHO, MHOTHE UCCIIEL0BAHN
MOKa3bIBAOT, YTO B OOJIBIIMHCTBE KOMITAHI, pa3padaThbiBalOIINX TPO-
rpaMMHOE obecriedeHre, MOJICIMPOBAHNE TPUMEHSIETCST PEIIKO WJIU JKe
He MpUMeHsieTcst Boob1e. deM Mmpolie mpoeKT, TeM MeHee BEPOSITHO, 4TO
B HeM OyJIeT MCIOJIb30BaHO (OPMaIbHOE MOJIETMPOBAHUE,

KioueBoe coBo 31mech — «popmanbHoe». Ha mpaktuke paxe mpu
peanusaruu MPOoCTENIero MpoeKkTa pa3paboTUNKU B TOM WU WHOM
Mepe TIPUMEHSTIOT MOJIEIMPOBaHIe, XOTs1 Obl HechopMasbHO. /s Busya-
JIN3AIMY YaCTH CUCTEMBI €€ TTPOEKTUPOBIIUK MOKET HAPUCOBATDH YTO-TO
Ha JIocKe WM Kjaouke Oymaru. Kosuiektus pa3paboTYMKOB MOKET TIPH-
meHsaTh CRC-kaprouku, 4To6bl IPopaboTaTh ClleHapyii U KOHCTPYK-
o Mexannama. Hudero mioxoro B Takux Mozensix HeT. Ecan onn
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paboTaroT, To UX cyliecTBoBaHue ornpasiaHo. Ho takue HedopmasibHbie
MOJIEJIN YaCTO CO3/AI0TCA /1S OHOKPATHOTO IIPUMEHEHUS 1 He 0becIie-
YMBAIOT OOIIETO A3bIKA, KOTOPbIi ObLJI ObI TIOHSTEH JAPYTHM y4aCTHUKAM
npoekra. B crpouTtesnbeTBe cyiecTByeT OONUIUI, MOHSATHBIN [IJIs1 BCEX
SI3BIK YepTesKell, UMEIOTCs O0IIKe SI3BIKM B 3JIEKTPOTEXHUKE M MaTeMa-
THYECKOM MojiesinpoBanuu. Opranusanusi pa3paboOTINKOB TAKKe MO-
’KET M3BJIEYDb BBITOY U3 MPUMEHEHUS OOIIEro sI3bIKa MOJIETMPOBAHUS
POrpaMMHOTO 00ecIieYeHusI.

OT MoIeTMpOBaHUST MOJKET BBIMTPATh JI000ii poekT. Jlaske npu
CO3/IaHUK OJIHOPA30BbIX MPOTPAMM, KOT/Ia 3a4acTyi0 ObIBAET MOJIE3HO
BBIOpATh HEMOAXOASAIINNA KO/ U3-3a IPEUMYIIECTBAa B CKOPOCTH paspa-
GOTKH, KOTOPOE JAIOT SI3bIKM BU3YaJbHOTO ITPOrPAMMHUPOBAHUS, MOJIE-
JIMPOBAHUE MMOMOJKET KOJIJIEKTUBY Pa3pabOTYMKOB JIy4Ille TIPEICTAaBUTh
IJIaH CUCTEMBbI, 2 3HAYUT, BBIIIOJTHUTH TPOEKT OBICTPEE M CO3/aTh NMEH-
HO TO, YTO TTO/[pa3yMeBaJl IEPBOHAYAIbHBIN 3aMbicesl. YeM cokHee
IIPOEKT, TeM OoJIee BEPOSITHO, YTO U3-32 OTCYTCTBYSI MOZIEIMPOBAHKS OH
CBEpPHETCS paHbllle BpeMEHU — W/ OyJeT CO3/aHO He TO, YTO HYIKHO.
Bce nosie3nble 1 MHTEPECHBIE CUCTEMbBI C TEYEHHEM BPEMEHU OOBIYHO
yeaoxustorest. [IpeHebperasi MoJeIMPOBaHUEM B CaMOM Hayajie co3/ia-
HUS CHCTEMBI, BbI, BOBMOJKHO, CEPbe3HO ToxKaieeTe 00 aToM, Koraa Oy-
JIET YiKe CJAUTITKOM TTO3/THO.

[pUHLMMNBI MOJENMPOBAHMS

MoaenupoBanue umeeT GOTaTyo UCTOPUIO BO BCEX MHIKEHEPHBIX
JAUCIUTUINHAX. J[JTUTETbHBII OTIBIT €T0 UCTIOJIb30BAHNUST TO3BOJIHII ChOp-
MYJIPOBATH Y€THIPE OCHOBHBIX TIPUHITHIIA.

Bo-1iepBbIx, 8b160p Modenu okasviéaem onpedensiowee 6lusHue Ha noo-
X200 K pewenuro npobremol u Ha mo, Kax 6yoem viesi0ems Mo peuenue.

Wnaue roBopsi, TOAXOUTE K BHIOOPY MOJIE/N BAYMYnBO. [IpaBuiib-
HO BbIOpaHHAsT MOJI€JIb BBICBETUT CaMble KOBapHbIe TIPOOJIeMbl pa3pa-
OGOTKM U TO3BOJUT MPOHUKHYTH B CAMYIO CYTh 33j[a4i, YTO TIPU MHOM
nozixo/te OBLITO OBI TIPOCTO HEBO3MOKHO. HeTrpaBribHast MOJIENb 3aBeIET
BAaC B TYIUK, TOCKOJIbKY BHUMaHUe Oy/IET 320CTPSITHCST HA HECYIIECT-
BEHHBIX BOTIPOCAX.

JlaBaiiTe OTBI€YEMCST HA MUHYTKY OT 0OCYKIEHUSI TIPOTPAMMHOTO
00ecTiedeH s ¥ IPEIOIOKIM, 4TO BaM HYKHO PEITUTD 33/1a9y U3 00/1acTh
KBaHTOBOW (husuku. Takue mpobreMbl, Kak B3aMMOIENCTBIE (POTOHOB
B IIPOCTPAHCTBE-BPEMEHH, MOTYT TIOTPEOOBATH YPEIBBIYANHO CIIOKHBIX
MaTeMaTHYeCKUX pacueToB. Ho cTOUT M3MeHUTH MO/IEIh, 320BIB O MaTe-
MaTHYECKOM aHAJIM3€E, U BBI TYT K€ TOTYIHTE JIETKO MHTEPIIPETHPYEMBII
pesyuibrat. B mantom cirydae peus nzet o inarpammax Qeiimana, mo3so-
JIATONUX rPahUIeCcKy TPEICTABUTH YPE3BBIYANHO CIIOKHBIE TIPOOIEMBI.
Paccmorpum etie oy 001acThb, re HeOOXOAMMO MOIETUPOBAHHE.
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JlomycTum, BbI IPOEKTUPYETE 3[[aHKe 1 XOTUTE 3HATh, KAk OHO Oy/1eT
cebst BeCTH TIpU CUJIBHOM BeTpe. [10cTpOMB MaKeT 1 UCIIBITAaB €T0 B as-
POAMHAMUYECKO TPYOe, BbI y3HAETE€ MHOTO HHTEPECHOTO TI0 3TOMY T10-
BOJLY, XOTsI YMEHbIIIEHHasT Komust OyzeT cebst BeCTH He Tak, KakK TOJTHO
eM MaTeMaTH4eCKON MOJIeJIN JIaCT BaM JIOTTOJTHUTEIbHYI0 WH(MOPMAIHIO
1, BO3MOKHO, TIO3BOJIUT TIPOPAbOTAaTh OOJIBINE PA3JUYHBIX CIICHAPHUEB,
yeM 1ipu paboTe ¢ pusnIeCKUM MakeToM. TiaTeJbHO U3YYUB MOBE-
JIeHUe 3IaHUs Ha 9TUX MOJEJISAX, Bbl Oy/ieTe Topasfo 0oJIbliie yBepeHb
B TOM, YTO CMOJIEJTUPOBAHHAsI crcTeMa Oy/IeT BecTH ceOsl B peaibHbIX
YCJIOBUSIX TaK, Kak ObLIO 3a/lyMaHO.

Bosspaiiasich k mpobsieMe Co3/anust IPOrpaMMHOTO 00ecedeHnsI,
MO’KHO CKa3aTh, YTO BaIll B3TJIsI/l HA MUP CYIIECTBEHHO 3aBUCKT OT BbIOW-
paemoit Bamu Mozesin. Ecam Bbl cMOTpUTE Ha CUCTEMY TJia3aMiu paspa-
6orunka 6a3 JaHHBIX, TO OCHOBHOE BHUMaHUeE Oy/eTe yIeasaTh MOAEIsSIM
«CYTITHOCTh—CBSI3b», TJI€ TIOBE/ICHIE NHKATICYIMPOBAHO B TPUTTEPAX 1 XPa-
HUMBIX MPOTIeAYypaxX. AHAJIUTHK, UCIOJIb3YIONUI CTPYKTYPHBIN TIOXO/,
CKOpee BCETO, CO3/1all ObI MOJIED, B IIEHTPE KOTOPOIT HAXOISITCS aJITOPUT-
MbI U TIepe/iada JaHHBIX OT OJIHOTO TIpollecca K apyromy. Pesyibratom
TPy/ia pa3paboTINKa, MOTb3YIOIIETOCS OO BEKTHO-OPUEHTHPOBAHHBIM Me-
TOZIOM, Oy/IeT cucTeMa, apXUTEKTYpa KOTOPOH OCHOBaHA Ha MHOKECTBE
KJIACCOB M 00pa3Iiax B3aNMOJIEHCTBIS, OMIPEIEIISTIONINX, KAK 9TU KJIACCHI
JeiicTBYOT coBMecTHO. JI1060#i 13 9TUX BapUAHTOB MOKET OKa3aThCsl
TO/IXOISITIIVM JIJIST TAHHOTO TIPUJIOSKEHUST U METOIUKHU Pa3pabOTKH, XOTS
OIIBIT TIO/ICKA3bIBAET, YTO OOBEKTHO-OPHEHTHPOBAHHASI TOUKA 3PEHHST HO-
Jiee 9 heKTUBHA TP CO3AAHNN THOKKUX apXUTEKTYP, JasKe eCJIU CHCTeMA
nosKHA OyieT paboTaTh ¢ OJIbINMK Ga3aMu JTAHHBIX WK TIPOM3BOANTD
CJIO’KHBIE MaTeMaTuuecKre pacueTsl. [Ipr aToM Haio yunTeIBaTh, 4TO pas-
JINYHbIE TOYKU 3PEHMS Ha MUP TIPUBO/IST K CO3/IAHUIO PA3JINYHBIX CHCTEM,
CO CBOMMM ITPEUMYIIECTBAMU 1 HEJIOCTATKAMMU.

Bropoit mpunnun ¢hbopMyIupyeTcs Tak: Kaxicoas mMooeib mMoycem
ObLmb npedcmasiena ¢ pasiudHol Cmenenvio MouHOCIL.

[Ipu crpouTtesbeTBe HEGOCKPEHA MOKET BOHUKHY Th HEOOXOIMMOCTb
MOKa3aTh €r0 C BBICOTBI ITUYHETO TI0JIeTa, HAITPUMEP, 4TOOBI C TTPOEKTOM
MOTJIF O3HAKOMUTBCSI HHBECTOPBL. B Ipyrux ciydasix, HaoO0poT, Tpedy-
eTcs1 IeTalbHOE OIMCaHKe — JOIYCTUM, YTOOBI T0Ka3aTh KaKoU-HUOY b
CJTOKHBIN U3THO TPYObI I HEOOBIYHBII DJIEMEHT KOHCTPYKITHH.

To e TPOMCXOANUT W MPU MOJEJUPOBAHUU TIPOrPAMMHOIO obec-
nedenus. VIHoraa mpocTast u GBICTPO CO3IAaHHAS MOJIED TIPOTPAMMHOTO
nHTepdelica — caMblii MOAXOSANIMI BapuaHT. B Ipyrux ciydadx mpuxo-
mautcest paboTath Ha ypoBHE OUTOB (HATIPUMED, KOT/A BBI CIEU(UIIH-
pyere MeskcucTeMHblie HHTep(heNchl Wi 60peTech ¢ Y3KUMU MeCTaMK
B cetn). B mobom ciyuae Jrydriieit MOEbIO OyIET Ta, KOTOPast TIO3BOJISIET
BBIOPATh YPOBEHbD JIeTAIN3AINN B 3aBUCIMOCTH OT TOTO, KTO U C KaKOM
1eJIbI0 Ha Hee cMOTPUT. JlJist aHaIMTHKA MM KOHEYHOTO T10J1b30BaTeIsT
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HanOOJIBIINIT HHTEPEC TIPEACTABJISIET BOIIPOC «UTO», a JJI PaspaboTInKa —
BOIIPOC <KaK». B 0001x ciydyasx HeoOX0AuMa BOBMOKHOCTb pacCMaTpH-
BaTh CUCTEMY Ha Pa3HbIX YPOBHSIX JETAIM3AIMN B PA3HOE BPEMSI.

TpeTwii NPUHINIL Ayuue Mooesu — me, umo OaudNce K PeaibHoCmiL.

Dusnueckast MOJIENb 3/IaHUsI, KOTOpasi BejieT cebst He Tak, Kak u3-
rOTOBJIEHHAsI U3 PeaJbHbIX MaTepPHUaJOB, UMEET JIUIIb OTPAaHUYEHHYTO
[IEHHOCTh. MaTeMaTryecKast MOJIe/Ib CaMOJIeTa, JIJisk KOTOPOii IpeIo-
JIaraloTcs uaeasbHble YCI0BHS paboThl 1 Gesynpedynast cOOpKa, MOKET
1 He 00s1aaTh HEKOTOPBIMK XapaKTePUCTUKAMU, IPUCYIIUMU HACTOS-
IEeMY M3EJIUIO, YTO B PSie CJyYaeB NPUBOAUT K (paTaJbHbIM IIOCAE/C-
TBUAM. JIydlie BCero, ey Balm MOJe i OY/IyT BO BCEM COOTHOCHTBCS
C pPeajibHOCThIO, a TaM, IJle CBsI3b ocsabeBaeT, I0JKHO ObITh TOHATHO,
B UeM 3aKJII0YAETCS Pasjiniue U 4To U3 9TOro ciaeayer. [Tockoibky Mo-
JIeJIb BCETIa YIPOIAET PeajbHOCTh, 3ajladya B TOM, 4TOOBI 9TO yIIPOIile-
HI€ He TIOBJIEKJIO 32 COOON KaKKie-To CyIeCTBEHHBIE TIOTEPH.

BosBpaiiasich K mporpaMMHOMY 06€ecriedeHr 0, MOJKHO CKas3aTh, YTO
«aXWJIJIECOBa MATa» CTPYKTYPHOTO aHAJIN3a — HECOOTBETCTBUE TIPHHSI-
TOI B HEM MOJIEJIM Y MOJIEJIM CUCTEMHOTO MpoeKTa. Eci aToT paspbiB
He Oy/IeT yCTpaHeH, TO MOBe/IeHUe CO3IaHHON CHCTEMbI C TeYeHUEM Bpe-
MeHu OyzeT Bce GoJibliie 1 GOJIbIIEe OTIMYATHCS OT 3a/yMaHHoro. [Tpu
00BEKTHO-OPUEHTUPOBAHHOM MOXO0/IE MOKHO OOBEMHUTD BCE MOYTH
HE3aBUCHMbIE TIPEJICTABJIEHUS CUCTEMBI B €[IMHOE CEMaHTUIECKOE T1EI0€.

YeTBepThIil IPUHIIUIL 3aKII0YAETCS B TOM, UTO HELb3S 02PAHUMUBANM -
s cozoanuem moavko 00nou modenu. Haunywwuii nooxoo npu paspabom-
Ke 110601 HeMPUBUATLHOU CUCTNEMbL — UCTLOB308AMb COBOKYNHOCTb He-
CKOILKUX MOOEIel, NOUMU He3ABUCUMBLX OpYz 0m Opyea.

Ecsm BoI KOHCTpyUpyeTe 3anne, HUKAKOU OTACTbHBIN KOMILTEKT
yepreskeil He TIOMOKET BaM IPOSICHUTD Bee JieTaiu 10 KoHa. [Tonano-
OATCS KaK MUHMMYM [I09TasKHbIE TLJIAHbI, BUIbI B Pa3pe3e, CXeMb 2JIEKT-
POTIPOBOIKH, IIEHTPATBHOTO OTOIIEHHUS 1 BOAOIPOBO/IA.

B dhopMympoBKe 4eTBEPTOro IMPUHIIKIIA KIIOUEBOE OIPee/IeHIe —
«I104YTH HezaBrcHMblIe». OHO 0O3HAYAET, YTO MOJEIU MOTYT CO3/aBaThCs
U U3y4aThCs 110 OTAEIBHOCTH, HO BMECTE C TEM OCTAIOTCS B3aMMOCBSI-
3aHHbIMU. Hanpumep, MOXKHO M3ydaTh TOJBKO CXEMbI 2JIEKTPOTIPOBO/I-
KU IIPOEKTUPYEMOTO 3/1aHus, HO IIPU 9TOM HAJIOKUTh MX Ha TI09TaKHbIN
IJIaH TI0J1a U JIa’Ke PACCMOTPETh COBMECTHO € IPOKJIAIKON TpyO Ha cxe-
Me BOZOCHAGKEHUSI.

Takoii MOAX0/ BEpeH U B 0OBEKTHO-OPUEHTUPOBAHHBIX TIPOrPaM-
MHBIX crcTeMax. J[Jist TOHUMaHUsT apXUTEKTYPhI T0L00HOI CHCTEMBI
TpebyeTcst HECKOJIbKO B3aUMOJIOIOJHSIIONINX [IPE/ICTABICHU: IPEICTaB-
JIeHWE C TOYKHU 3PEHUs] BADUAHTOB MCIOJIb30BaHUsI (4TOOBI BBISABUTh
TpebOBaHUS K CHCTEME), C TOUKHU 3PEHUsT TPOEKTUPOBaHust (4TOObI M0-
CTPOUTH CJIOBAPh MPEAMETHOM 06JacTH U 00JIACTH PEIIeHNs), C TOUKN
3peHHUs B3auMOAeHCTBUI (YTOOBI CMOIEINPOBATH B3AaUMOIEHCTBUS
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MEJK/Ly YaCTSIMU CUCTEMbI, CACTEMON B TIEJIOM M CPe/lol ee (PyHKITMOHU-
poBaHusA), ¢ TOUKK 3peHUs peanusaiiu (MO3BOJISIONEE PACCMOTPETh
(HUBMYECKYIO0 peaNnu3aliio CUCTEMbI) U ¢ TOYKU 3PEHUsI PasMelleHUsT
(ToMoraioiiee cocpe0TOUUTHCA Ha BOIPOCAX CUCTEMHOTO TIPOEKTHPO-
Banus). Kaxaoe us nepedrcaieHHbIX peacTaBIeHuil IMeeT MHOKECTBO
CTPYKTYPHBIX U MMOBEJEHYECKUX ACIIEKTOB, KOTOPBIE B CBOEI COBOKYII-
HOCTU COCTABJISIIOT JIETaIbHBIN YePTEK IPOrPAMMHON CUCTEMBI.

B 3aBHCHMOCTH OT TIPUPOJIBI CHCTEMBI HEKOTOPBIE MOJE MOTYT
ObITh BaskHee APYTruX. Tak, IPU CO3aHIK CUCTEM JIjist 00paboTKu 60JIb-
muxX 06beMOB JIAHHBIX GoJiee BaXKHbBI CTaTHYeCKKre Mojesu. B mpuiio-
JKEHUSIX, ODUEHTUPOBAHHBIX Ha MHTEPAKTUBHYIO PabOTYy TI0JIb30BaTEIS,
Ha TIEPBbII TJIaH BBIXOJAT CTATUYECKIE U IMHAMIYECKHE MPEICTaBIIe-
HUS BAPUAHTOB MCIIOJb30BaHus. B crcTemMax peajbHOTO BpeMeHHU Ha-
uboJee CynecTBeHHBIME OYIyT MPEACTABIEHNS C TOYKU 3PEHUS JANHA-
MHUYECKUX mporieccoB. HakoHell, B pacipeieJIeHHbIX CUCTEMAaX, TAKUX
kak Web-1puioskeHust, 0CHOBHOE BHUMaHUE HYKHO YIEJISATh MOJIEJISIM
peajiM3anuy 1 pasMenieHusl.

O6bEKTHOE MOENNPOBAHNE

WHxeHepbI-CTPOUTEN CO3/1al0T MHOKECTBO BUI0B Mojiesieit. Hare
BCETO 9TO CTPYKTYPHbIE MOJIEJIU, TTO3BOJISIONNE BU3YaJU3UPOBATH
U CTeUDUIMPOBATh YACTH CUCTEMBI M TO, KAK OHU COOTHOCSTCS IPYT
¢ apyroM. VHorma co3paioTes Takxke JUHAMUYECKUe MOJIENTU — Hallpu-
Mep, ecJi TpedyeTCst U3yYuTh TOBEAeHNE KOHCTPYKITIH ITPH 3eMJIETPSI-
CeHnU. DTH JIBa TUTIA PA3JINYAIOTCS 110 OPTAaHU3AIUN U 110 TOMY, Ha 9TO
B TIEPBYIO OYepelb 00paliaeTcss BAMMaHUeE PH IPOEKTHPOBAHMI.

[Tpu pazpaboTke ITPOrpaMMHOT0 00€CIIeYeHNsT TOKE CYIIEeCTBYET
HECKOJBbKO TTO/IXO/I0B K MOJICTTMPOBAHUIO. BakHele u3 HuxX — ajro-
PUTMUYECKHIT U 00BEKTHO-OPUEHTUPOBAHHBIIL.

Anzopummuueckuii METOJ TIPEJICTABISIET TPAJAUITMOHHBIN TTOJAXO0]]
K CO3/IaHIIO TPOrpaMMHOTO obectieueHust. OCHOBHBIM CTPOUTETHHBIM
6JIOKOM SIBJISIETCST TIPOIeypa Wian (DYHKIMs, a BHUMaHUE YAEASIeTCs
Mpesk/ie BCETO BOTIPOCAM Tepeilad yIpaBJIeHus U BOIPOCAM JIEKOMTIO-
3ULMU GOJIBIINX aJITOPUTMOB Ha MeHbIe. Hudero mioxoro B 5ToM Her,
€CJTU He CIUTATH TOTO, UYTO CHCTEMBI HEe CJUIITKOM JIETKO alallTUPYIOTCS.
[Tpu usmeHeHny TpeOOBAHMIT UM YBEJINIEHUN pasMepa TIPUIOKEHUS
(4TO TTPOUCXOUT HEPETKO) COMPOBOXK/ATH UX CTAHOBUTCS CJIOKHEE.

HauboJee coBpeMeHHBII TOX0/ K pazpaboTKe MIPOrpaMMHOTO 00ec-
neyeHus: — 0ObEKTHO-OPUEHTUPOBAHHBIN. 3/1ECh B KAY€CTBE OCHOBHOTO
CTPOUTETHHOTO OJIOKA BBICTYIAeT 00BEKT MK Kiaacc. B camom obtem
CMBICTIE 00B€KM — 3TO CYIIHOCTH, OOBIYHO U3BJIEKAEMAs U3 CIOBAPS
MpeIMETHON 06/1acTH WK PEIICHNSs, a KAACC — ONMUCaHie MHOKECT-
Ba OJHOTUIHBIX 00HeKTOB. Kak/Iplii 00beKT 06/1a1aeT WAEHTHIHOCTHIO
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(ero MOKHO MTOMMEHOBATD UJIU KAK-TO MO-APYTOMY OTJIMYUTD OT TPOUUX
00bEKTOB), cOCTOsTHIEM (0OBIYHO ¢ 0OBEKTOM CBSI3aHbI HEKOTOPBIE JIaH-
HbI€) U TOBeIeHreM (C HUM MOKHO YTO-TO JI€JIaTh WU OH CaM MOJKET
YTO-TO JIEJIaTh C IPYTUMU OOBEKTaMu ).

B kavectBe mpuMepa /aBaiiTe pacCCMOTPUM TIPOCTYIO TPEXypOBHE-
BYIO apXUTEKTYPY OMJITMHTOBOIN CUCTEMBI, COCTOSIIYI0 M3 MHTePdeiica
M0JIb30BaTe s, OU3HeC-JTOTUKY (ITPOMEKYTOYHOTO CJI0sT) U Oa3bl [aH-
HbIX. [Tosb30oBaTenbcKuil HHTEP(hENC COCTOUT U3 KOHKPETHBIX 00bEK-
TOB: KHOTIOK, MEHIO U JTMAJIOTOBBIX OKOH. ba3a MaHHBIX Takyke COCTOUT
13 KOHKPETHBIX 00bEKTOB, @ MMEHHO TaOJIHII, TIPEICTABIISIIONIUX CYIII-
HOCTH TIPEIMETHOI 06JIACTH: KIIMEHTOB, MTPOILYKTHI U 3aKa3bl. [Iporpam-
MBI TPOMEKYTOUHOTO CJIOST BKITFOYAIOT TaKie 00bEKThI, KAK TPAH3AKIIUN
n OM3Hec-TIpaBuJIa, a KpoMe TOro, bojiee abCTpakTHBIE MPEACTABICHIS
CYIIIHOCTEN TpeAMeTHON 00acTu (KIMEHTOB, TPOILYKTOB M 3aKa30B).

OO6bEKTHO-OPUEHTUPOBAHHBIN TIOAXO/ K Pa3paboTKe TPOrpaMMHO-
ro obecrieueHnsi ceifaac HanOoJIee IMUPOKO UCTIOTIB3YETCST TIOTOMY, Y4TO
OH TIPOJIEMOHCTPUPOBAJI CBOIO MOJIE3HOCTD MPU TIOCTPOEHUM CUCTEM
JI060TO pasMepa 1 CJI0KHOCTH B CaMbIX pasHbIX obsacTstx. Kpome Toro,
GOJIBIITMHCTBO COBPEMEHHBIX SI3BIKOB ITPOrPAMMUPOBAHMUST, HHCTPYMEH-
TAJIbHBIX CPEJICTB M OTIEPAIIMOHHBIX CUCTEM SIBJISTIOTCST B TOW WJIW MHOM
Mepe 00beKTHO-OPUEHTUPOBAHHBIMI, 4 9TO JAeT BECKUE OCHOBAHUS
CYNTb O MUpe B TepMUHAX 00beKTOB. OOBEKTHO-OPUEHTHPOBAHHbIE
MEeTO/bI Pa3pabOTKMU JIETJIA B OCHOBY M/ICOJIOTUN COOPKU CUCTEM W3 OT-
JIeJIbHBIX KOMIIOHEHTOB (B KauecTBe IPUMEPOB MOKHO HAa3BaTh TaKue
texaosornn, Kak J2EE u NET).

Ecsit BbI MpUHSIIN 00BEKTHO-OPHEHTHPOBAHHBIN B3TJIsI/I HA MUD,
BaM IPUJIETCS OTBETUTD Ha Psi/i BONpocoB. Kakas cTpykTypa 10/KHA
OBITH y XOpoTIiel 00bEKTHO-OPUEHTHPOBAHHON apxuTekTypbi? Kakne
apTedaKThl TOKHDI OBITH CO3/IAHBI B TIPOIecce PabOThI HA/l TPOEKTOM?
Kro nomxken cosnasath ux? V1 HakoHell, Kak OIIEHUTD Pe3yJIbTaT?

Busyanusanus, cnienuduiinpoBatne, KOHCTPYUPOBAHUE U JIOKY-
MEHTUPOBaHNe 0ObEKTHO-OPUEHTUPOBAHHBIX CUCTEM — 9TO M €CTh Ha-
3HaueHue g3bika UML.
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B sTo011 11aBe:

0630p UML

Tpu mara k noaumanmnio UML

ApXHTEKTypa MPOrpaMMHOIO 00ecneYeHus:
IIponecc pa3apaboOTKH MPOrpaMMHOrO 00€eCIeYeH s

Wrak, yaudunuposannsiii 1361k Mogesposanust (Unified Modeling
Language — UML) — 310 cTaHZapTHBII WHCTPYMEHT /IS Pa3pabOTKU
«yeprexeii» nporpaMmMHOro obecriedenns. Ero MoKHO HCIIOIb30BaTh
JUISL BU3yasu3aluu, cielu@ukam, KOHCTPYUPOBAHUS U IOKYMEHTH-
poBanus apTedaKTOB MTPOTPAMMHBIX CHCTEM.

UML noxoauT Jist MOJIeTMPOBAHs JIIOOBIX CUCTEM — OT WHMOP-
MAIMOHHBIX CHCTEM Maciitaba pe/IIpUsATHS 10 pacipeieieHHbx Web-
NPUJIOKEHNH 1 /1aske BCTPOEHHBIX CUCTEM PeabHOTO BpeMeHU. JTO
OYEHb BBIPA3UTEJbHBIN SI3bIK, TPEIHA3HAUYEHHBIH JIJIST TIPE/ICTABICHUS
CHCTEMBI CO BCEX TOYEK 3PEHUST, OTHOCSIIIIUXCS K ee pa3paboTKe U BHEI-
pennio. Hecmorps Ha 6orarcTso BhipasuTesibHbIX cpeacts, UML npoct
JUIS TOHUMaHus 1 ipuMeHenust. V3yuenue ahheKTUBHOTO MCTIOJIb30-
Banusga UML maumnaercs ¢ GpopMUpOBaHUS KOHIENTYaTbHON MOJIENTN
SI3bIKQ, ¥ B 9TOH CBSA3KM HEOOXOIMMO O3HAKOMUTHCSI C MPEeMst OCHOBHBIMU
anemenmamu: 6a30BbIMU cTpouTeabHBIMU OokamMu UML, nmpaBuia-
M, OTIPEIENISTIONINMHU, KaK 9TH OJIOKH MOTYT COYETAThCST MEXKIY COOOi,
a TaK)Ke HEKOTOPBIMY OOIIMMU MEXaHU3MaMU SI3bIKA.

UML — Bcero smmnib $I3bIK, U KaK TaKOBOW IPE/JCTABJSIET TOJIbKO
OJIHY U3 COCTABJISIONIHX ITPOIiecca pa3paboOTKK IPOrPpaMMHOTO obecrie-
yenust. XoTss UML He 3aBUCUT OT MOJIeTUPyEMBIX TIPOIECCOB, JTyUIIe
BCETO NMPUMEHSTD €r0 B TeX CJydYasiX, KOT/ia IPOIecc MOIeINPOBAHUS
OCHOBaH Ha NMPUMEHEHUN BAPUAHTOB MCITOJIb30BaHUs, CKOHIIEHTPUPO-
BaH Ha apXUTEKTypPe CUCTEMDbI, SIBJSIETCS UTEPATUBHBIM U TIOIIArOBbIM.

0630p UML

UML — 270 g3bIK 15181 8U3Yyaiu3ayuu, Cneuu@uuuposaniis, KOLcmpy -
uposanus n QOKYMeHmuposanus apre(axToB TPOTPAMMHBIX CUCTEM.
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SI3BIK TIpe/ICTABIISIET CIOBAPD U TIPABUJIA KOMOUHUPOBAHMS BXO/ISI-
X B HETO CJIOB B IEJISIX KOMMYHUKAITUH. H3biK MOOCIUPOBAHUS — ITO
A3BIK, CJIOBAPb U IIPAaBUJIa KOTOPOTO COCPE0TOYEHBI HA KOHIENITYaIbHOM
n ¢usmveckoM rnpezictaBiaedun cucrembl. UML — ctannapTHoe cpenicTBo
MPE/ICTABJIEHNUST <4ePTEKEIT» MPOrPAMMHOTO 0OECTIEYeH I

MogenmpoBatue He0OXOMMMO JIJist TOHUMAaHUsI CUCTEMBbL. [Ipu aToM
HI O/{Ha MOJIEJTb HE SIBJISIETCsT aOCOJIOTHO ocTatouHoit. HampoTus, uro-
ObI TOHSTH OOJIBITIMHCTBO CHCTEM, KDOME CaMbIX TPHBHAJIBHBIX, 4aCTO
TpebyeTCs MHOKECTBO B3aMMOCBSI3aHHBIX MOjieJiell. B oTHOIeHuu mpo-
IPAMMHBIX CHCTEM TO O3HAYAET, YTO HEOOXOIUM SI3BIK, CPEACTBAMU KOTO-
POro MOKHO OTIMCATh APXUTEKTYPY CHCTEMBI C PA3JTMYHBIX TOUEK 3PEHNUS,
IpUYeM Ha TIPOTSKEHNN BCETO JKU3HEHHOTO TIUKJIA €€ Pa3padOTKIL.

CroBapb u npaBuia Takoro s3eika, kak UML, ToBOpAT 0 TOM, Kax
CO3/1aBaTh M YUTATh XOPOIIO COIJIACOBAHHbBIE MOJIEJIN, HO HE TOBOPUT
0 TOM, KaKue WIMEHHO MOJIETIN B KaKUX CJIydasiX TpeOyeTcs: co3/1aBaTh.
ITO 3a/1a4a BCETO IMpoIiecca pa3paboTKU MPOrPAMMHOTO 0GeCTIeYeH s,
Xopouo opraHu30BaHHBIN IIpoliece J0JIKEH caM I0JicKa3aTh, KaKue
noTpedyroTest paboure IPOLYKThI, KAKUE PECYPCHI TTOHAT0OSITCST [T KX
CO3MIaHUS U yIPaBJIeHUS UMH, KaK UX MCTOJb30BATD [I7IT OIEHKU BBI-
MOJTHEHHOH pabOThI U YIIPABJICHUS TPOEKTOM B IIEJIOM.

UML — 93bIk BU3yanu3auum

C TouKM 3peHuss MHOTUX ITPOTPAMMUCTOB, TIPOMEKYTOK BPEMEHH
MeSK/Ty Pa3MBIIIJIEHUSIMU O Peajin3alliiy TPOeKTa U UX U3JI0KEHUEM B KOJIe
cTpeMuTcs K HyJ0. Bbl mymaeTte — 3uaunT, Bbl Koaupyete. U netictu-
TEJThHO, HEKOTOPBIE BEIN JIyYIlle BCETO BBIPAYKAIOTCS HETIOCPEICTBEHHO
B KOJI€e Ha SI3bIKe POTPAMMUPOBAHUS, TOTOMY U4TO TEKCT IIPOTPAMM — Ca-
MBI TIPSIMOI ¥ KOPOTKUH TTYTh HANTMCAHUS BBIPAKEHUN U aJITOPUTMOB.
Ho 1 B 3THX cityuasix mporpaMMUCT Ha CAMOM JieJie 3aHUMAeTCsT MOJIeJTPO-
BaHUEM, XOTsI ¥ JIeJIaeT 9T0 MbIcJieHHO. OH MOJKET Jlaske Jie1aTh HabpoCKu
HEKOTOPBIX UJlell — Ha Jlocke nin casiderke. OHAKO TIPU 9TOM BO3HUKA-
10T HEKOTOPbIE TIPOOJIEMBbI. BO-TIEPBBIX, 0OCYsK/IEHIE TAKIX KOHIIETYa b
HBIX MOJIEJIEN ¢ APYTHMHU YIaCTHUKAMU Pa3pabOTKH 4peBATO OIMHOKaMU
1 HETTOHUMAaHUEM, €CJTH TOJBKO BCE YUACTHUKH JMCKYCCUN He TOBOPSIT Ha
oniHoM si3bike. Kak npaBuiio, npu paspaboTKe MIPOEKTOB MPEAIPUATHSIM
NPUXOANTCS CO3/IaBaTh B 9THUX IEJISIX CBOM COOCTBEHHbIE SI3BIKU, ¥ BaM
TPYZIHO TIOHATH, O YeM UJIET Pedb, €CJU Bbl TOCTOPOHHWI MJIM HOBUYOK
B rpyrre. Bo-BTOpPbIX, HEKOTOPBIE BEIIN, KACAIOIHECS TTPOTPAMMHBIX CHC-
TeM, TPYTHO BBIPA3UTh, TBITASICh CTPONUTH MOJIEJTH JIUTITh CPEJICTBAMU TEK-
CTOBBIX SA3BIKOB MMporpaMMupoBanmsa. Hampumep, HazHaueHne nepapxuu
KJTACCOB MO;KHO TIOHSITh, BHUMATETHhHO U3YYMB KO/ BCEX KJIACCOB B He-
papXuu, HO BOCIIPUHSITH BCIO CTPYKTYPY HEJUKOM He TIoJIyIuTcs. AHa-
JIOTUIHO, U3y4ast KO/, MOKHO UCCIeIOBATh (DU3NIECKOE TTPE/ICTaBICHIE
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Mooenupo-
eanue cmpyk-
mypovL cucmem
oocyscoaemces
6 uacmsax I
ulIll.

u pacrpejienienne 00bekToB B Web-opreHTHpoBaHHOIT crcTeMe, HO HeJTb3sT
cpasy «CXBaTUTh» €ro HEeJUKOM. B-TpeTbux, eciin pa3paboTynK, KOTOPbIi
MHACAJ ATOT KOJI, HUKOT/Ia He BOTLIONIAJ B HEM MOJIeJIH, CYTIeCTBOBABIIITE
B €r0 TOJIOBE, TO MH(OPMAIIHMS 0 HUX MOKET OBITh MOTEPSTHA HaBCET/a
U B JIy4llIeM CJydyae YaCTUYHO BOCCTAHOBJIEHA HA OCHOBE CYHIECTBYTO-
1eil peajnsalnu, Korjia aToT pa3padoTunK Hepeiger Ha Apyryio paboTy.

Omnucanne momeneit Ha UML mo3BoJisieT penuTh TPeThio mpodIie-
My: sIBHas1 MOJIeJIb 00JIer4aeT oOIIeHue.

HexoTopbie Belu Jjiydiiie MOZEJIMPOBATH B TEKCTE, IpyTHEe — Tpadu-
yeckd. B eiicTBUTEIbHOCTH BO BCeX MHTEPECHBIX CUCTEMAX CYIIECTRY-
10T CTPYKTYPBI, KOTOPbIe HEBO3MOKHO BBIPA3UTh HA SI3bIKE MTPOTPAMMU-
poBanusa. UML — rpacduueckuii g3bIK, MO3BOJSIONINNA PEITUTH BTOPYIO
13 OIMCAHHBIX BhIIIE TIPOOJIEM.

UML — Heuro GoJibliiee, 4eM IPOCTO HaGOp rpaduuecKux CHMBOJIOB.
Kasknprit u3 aTUX CUMBOJIOB UMEET YETKO OTPe/leJICHHYI0 CEMaHTHUKY.
W 5T0 3HAYWT, YTO OAMH PaspabOTUNK MOXKET omrcaTh Mozeab Ha UML,
a IPYToii pa3paboTYKK 1 1ake MHCTPYMEHTAJIbHOE CPEACTBO — O[HO3HAY-
HO HHTEPIIPETUPOBATH €€. ITO PEIIaeT MEPBYIO U3 YIIOMSIHYTHIX ITPOOJIEM.

UML — a3bik cneunduumposaHus

B nanrOM KOHTEKCTE cneyuuiuposarue — 3To TOCTPOEHNE TOUHBIX,
HEeJIBYCMbBICJIEHHBIX U TIOJTHBIX Mogiesieil. B ywactHoctn, UML no3sosger
crieriuUIIMPOBATh BCe BasKHbIE PEIlleHUs], Kacaloliecsl aHaanu3a, Iu-
3aifHa 1 pearsallii, IPUHIMAaeMBbIe B IIpoIiecce paspabOTKU 1 BHEIPe-
HUS IPOTPAMMHBIX CUCTEM.

UML — 93bIK KOHCTPYMPOBaHUS

UML He gBisiercst BUSyalbHBIM SI3bIKOM [TPOrPAaMMHUPOBAHUS, HO €TI0
MOJIEJTH MOTYT OBITh HETIOCPEICTBEHHO ACCONMNPOBAHDI € PA3TUIHBIMU
SI3BIKAMU ITPOTPAMMHUPOBAHIS. A 3TO 3HAYUT, UTO CYTIECTBYET BOSMOKHOCTD
orobpasuth UML-Mozesb Ha Takoi S3bIK, Kak Java, C++ i Visual Ba-
sic, a Tpu HeOOXOAMMOCTH JTaKe Ha TAOJIUIIBI PEJISIITUOHHON Ga3bl TAHHbBIX
700 0OBEKTHI, XPAHSIINECS B 00bEKTHO-OPHEHTHPOBAHHOI Oa3e JaHHbIX.
Te Bery, KoTOpbIE MPOIIE BEIPA3UTD rpaduuecku, BoipaxkatoTest Ha UML,
a Te, 4TO JIeT4e BHIPA3UTh B BUJIE TEKCTA, — HA SI3bIKE TPOrPAMMUPOBAHUS.

OrobpakeHne MOJIENN Ha SI3bIK TIPOTPAMMUPOBAHIST TO3BOJISIET OCY-
HIECTBUTD npsmoe npoekmuposanue (forward engineering) — renepa-
IO KOJIa Ha sI3bIKe TporpammupoBanust 3 mojgean UML. O6patroe
TakKe BO3MOKHO: Bbl MOXKeTe BOCCTaHOBUTH Moziesib UML Ha ocHoBe
cylecTByoIeil peanusaiuu. B o6pamnom npoexmuposanuu (reverse
engineering) HeT HMKaKOW Maruu. Ecjii TOJIbKO BBl HE 3aKOJIMPOBAJIN
MHGOPMAITUIO B PeaJIN3alid, OHA TEPSIETCS TP TIEPEXO/Ie OT MOJIEITH K KOJLY.
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[TosaToMy 06paTHOE TPOEKTUPOBAHIE, BBITIOTHIEMOE HHCTPYMEHTAIIb-
HBIMU CPEJICTBAMMU, BCe ke TpeOyeT Olpe/IeIeHHOTO BMEIIaTeIbCTBa
yesoBeka. KoMOMHAIINS 9THX ABYX MyTei — MPSIMOTO U 0OPATHOTO TIPO-
eKTUPOBaHUST — 00eCIeyrnBaeT BO3MOKHOCTDh PabOThI Kak ¢ rpadudec-
KWM, TaK U C TEKCTOBBIM IIPEJICTABJICHUSIMU; IIPU 9TOM 0OECIIeUNBAECTCS
COTJIACOBAaHHOCTDH MEJK/IY HIUMH.

B nomosnHenue k mpsiMmomy otobpaskennio UML 6aromgapst ¢cBo-
el BBIPa3uTEeJbHOCTU M OJTHO3HAYHOCTH ITO3BOJISIET HETIOCPEJICTBEH-
HO MCIOJIHATH MOJIEJIN, UMUTHUPYS TTOBe/leHNEe TPOEKTUPYEMbBIX CUC-
TeM, a TaKKe YIPaBJiss NefCTBYIOMMMEI CUCTEMAMH.

UML — 93bIK OKYMEHTUPOBAHUS

Ycrmenrabie KOMIIaHWH, CTIEUATU3UPYIONINECS HA TTPOTPAMMHOM
obecriedeHI , TOMUMO UCIIOJHSIEMOTO KO/Ia TIPOU3BOST U JAPYTHE MPO-
JIYKTBI, BKJII04Yad cJjeyioniue (HO He OTPAaHUYUBASICh UMM ):

TpeboBaHuS;

ApXUTEKTYPY;

MPOEKTHBIE perieHust (IU3aliH);
MCXO/HBIN KOJI;

MPOEKTHBIE TIJIAHDI;

TECTBI;

MPOTOTHIIHI;

penusbl (Bepcun).

coooocdoC

B 3aBUCUMOCTH OT YPOBHS KyJIbTYPbI pa3pabOTKH, IPUHSITON B KOM-
MAHUU, HEKOTOPBIE M3 ITUX MPOLYKTOB BBIPAKAIOTCSI O0Jiee (hOpMAIBHO,
yeM zipyrue. [lepeunciieHHble TTPOAYKTBI — 9TO HE TOJBKO MOCTaBJIse-
MbI€ COCTaBHbIE YaCTH MPOEKTOB; OHU HEOOXOAUMBI JIJIsT YIIPABJIECHNUS,
OIIEHKU Pe3yJITATOB U B3AUMOJIENCTBUSI B TIPOIlecce Pa3pabOTKH CHCTe-
MBI U TIOCJIE ee BHEe/[PEeHUS.

UML npeanasnaye i1 JOKYMEHTUPOBAHUS apXUTEKTYPBI CUCTe-
MBI 1 Beex ee gietasieit. Kpome Toro, aTo si3bIK 1715t BhIpaKeHust TpeboBa-
HUU K cucTeMe 1 OICcanus TecToB. M HakoHell, OH TIOJXOAUT JJIs1 MOJie-
JIUpoBaHust paboT Ha ATalle MPOEKTUPOBAHUSI U YIIPABJIEHSI BEPCUSIMHU.

Fme moxet ucnonb3osarbca UML?

UML npexae Bcero mpeaHasHadeH sl MOJEIUPOBAHUSI U pa3pa-
60TKM IIporpaMMHbIX cucTeM. HauboJiee a(hpekTuBHO ero npumMeHeHme
B CJIEIYIONIX 00/IaCTSIX:

O xopriopaTuBHBbIE UHPOPMAIIMOHHBIE CHCTEMBbI;
O 6ankoBcKue U GUHAHCOBBIE YCIYTH,

U TesreKOMMYHUKAITUY;

U rtpancmopr;
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O obopoHa, aBuanysg 1 KOCMOHABTHKA;
U posHuYHAs TOPTOBJIS;

U MeanmuHCKAs 97IEKTPOHUKA;

U mayka;

Q pacnpenenernsie Web-cepsuchr.

Ho cdepa npumenenuss UML He orpannuena MojieilMpoBaHuEM
nporpaMMHOro obecriedeHusi. ETo BbIPa3uTEIbHOCTD TI03BOJISIET BECTH
paboTy M HaJl HEIPOrPAMMHBIMK CHCTEMAaMK — B YaCTHOCTH, IIPOLYMbI-
BaTh JIOKYMEHTOOOOPOT IOPUANIECKON CUCTEMBI, CTPYKTYPY U (DYHKIIH-
OHUPOBAHUE CUCTEMBI 3JPABOOXPAHEHUS, CUCTEMbI YIIPaBJIECHUS BO3-
JIYTITHBIM JIBUSKEHUEM, a TaKyKe TTPOEKTUPOBATh alllapaTHbIe CPECTBA.

KoHuentyansHaa mogens UML

Yrobsr nousite UML, Bam He0Ox011MMO ¢(hOPMUPOBATH KOHIIETITY-
AJIbHYI0 MOJIEJTh SI3bIKa, a 3TO TPeOyeT U3YUeHUs] TPeX OCHOBHBIX dJie-
MEHTOB: CTPOUTEJIBHBIX OJIOKOB SI3bIKa, MPABUJI, ONPEAESIONIX UX
coueTaHusl, U HEKOTOPBIX OOIIMX JIJIsk BCETO sI3bIKa MeXaHu3MoB. JIuIib
YCBOWB 3TH UJIeH, BbI cMoskeTe unTaTh UM L-Momenn u co3gaBats nx ca-
MocTosTeabHO. ITo Mepe nmpruobpeTeHus onbiTa B ncob3osarnn UML
BbI CMOJKETE CTPOMTD KOHIIETITyabHbIe MOJIE/IN, UCTIONb3YsT HoJiee pas-
BUTBIE SI3bIKOBBIE CPEJICTBA.

CrpoutenbHble 6noku UML
CuaoBappr UML BKJIIOYaeT Tpu BUIa CTPOUTENBHBIX OJIOKOB:

1. Cymrnoctn.
2. CBga3m.
3. Jlmarpamwmbl.

Cywnocmu (things) — 910 abeTpakIy, KOTOPHIE SBJSTIOTCSI OCHOB-
HBIMU dJIeMEHTaMU MOJIeJIH, ¢gs13u (relationships) coeanHsioT MX MesKLy
co6oii, a guarpammbl (diagrams) rpynimpyioT MpeACTaBIsIONIne HHTe-
pec HaGOPBI CYIITHOCTEN.

Ectb ueTnipe Buma cymninocteit UML:

1. CrpykrypHble.

2. IloBenenueckue.
3. Ipynmnupyiotine.
4. AmnHoTUpyIOMIHE.

Bce onu mpezcraBisiior coOoit 6azoBble 00bEKTHO-OPUEHTHPOBAH-
Hble cTpouTesbHble O1oku Mojesneir UML. Bol ucnosb3yere ux st
OIIMCAaHMsI XOPOIIO COIJIACOBAHHBIX MOJIEJIEN.

CTpyKTypHBIE CYIITHOCTH — «MMeHa CYTECTBUTEJbHBIE» B MOJIETISIX
UML. 9T0 B OCHOBHOM CTaTU4YECKUE YACTU MOJIEJIU, TTPEICTABIIIONINE
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Knaccot 06-
cyscoaromes
6 enasax 4
u9.

Hnmepdgeiicol
obcymcoarom-
cs 6 2nage 11.

60 KOHIENTya/bHble, TUO0 (DU3nvecKre ajieMeHThl. B coBOKyITHOC-
TH CTPYKTYPHBIE CYIHOCTU HA3bIBAIOTCS Kaaccugurxamopamu (clas-
sifiers).

Knacc (class) — 210 onmcanue Habopa 0OBEKTOB € OJUHAKOBBIMU
aTpubyTamMu, OTEpaIsIMU, CBSI3sIMU M ceMaHTHKO#. Kiracc peanusyer
OJIMH WJIM HECKOJIbKO nHTepdeiicos. Ipaduueckn Kiace nsodbpakaercs
B BH/IE TIPSIMOYTOJIbHIKA, 0OBIYHO BKJIIOYAIOIIETO MMsI, aTPUOYTHI 1 OIIe-
pannu, Kak rmoxkasano Ha puc. 2.1.

Window

origin
size

open()
close()
move()

display()

Puc. 2.1. Knaccsbl

Hnmepgpeiic (interface) — ato Habop omnepaluii, KOTOPHIN crerudu-
upyet cepsuc (Habop ycayr) Kiacca Win KoMrnoHneHnTa. Takum oOpasom,
naTepdelic oMMchIBaeT BUINMOE U3BHE TTOBe/leHNE deMenTa. MosxeT
[PECTABJISATh MOJHOE MMOBEIEHME KIacca M KOMIIOHEHTA NGO TOJIBKO
4acTh Takoro noseenust. Onpeaessier HaOop crelubuKaIiii oneparuii
(TO ecTh UX CUTHATYPY ), HO HUKOT/IA He OIpeJIesiseT IeTau UX peansa-
. OObsiBiieHne nHTEpdeiica n3o0paskaeTcst Kak KJIacc ¢ KJIUYEBbIM
cioBoM «interface» Haj ero nMeHem; arpuOyThl HECYIIIECTBEHHBI, 3 HC-
KJTFOUEHMEM WHOT/IA TIOKa3bIBaeMbIX KOHCTaHT. IHTepdeiic, onHako, pen-
KO cylecTByeT caMm 1o cebe. IuTepdeiic, pectaBisieMbIil KJIacCOM JIJIst
BHEIITHETO MUPA, U300pakaeTcst B BUJIE MAJIEHbKOTO KPyTa, COETMHEHHO-
ro JMHUEN ¢ paMKo# kjacca. MiHTepdeiic, 3anpaimBaeMblii KJ1acCoM
OT HEKOTOPOTO JIPYTOT0 KJacca, MPe/ICTaBIeH MAJIEHbKUM TTOJYKPYTOM,
COeIMHEHHBIM C PaMKOH KJlacca JIMHUEH, KaK TIOKa3aHo Ha puc. 2.2,

«interface»
IWindow

open()
close()
move()
display()

IWindow IPaint

Puc. 2.2. iHTepdencol
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Koonepauuu
oocyacoarom-
cs 6 2nage 28.

Bapuanmot
UCNONb30-
eanus 00-
cysxcoaromes
6 enage 17.

Axmuenvie
KJaaccol 06-
cysxcoaromces
6 eniage 23.

Koonepayus (collaboration) onpeenser BzauMoneicTsie u mnpej-
craJisieT co00ii COBOKYITHOCTD POJIEH 1 JIPYTHX 3JIEMEHTOB, KOTOPBIE (DY H-
KIIMOHUPYIOT BMECTE, 00eCIIeunBasi HEKOTOPOEe COBMECTHOE TIOBE/ICHNE,
[IPEJICTABJISAIONIEE HEYTO OOJIbIIEE, YEM CYyMMa TIOBEJIEHUN OTAETbHBIX
aeMeHTOB. Koomepar MeroT Kak CTPYKTYPHOE, TaK U MOBe/IeHYeCKoe
usMepenusi. KOHKpeTHBII Kiace Wi 00beKT MOKET YYaCTBOBATh B He-
CKOJIBKHMX Kootepaiusix. [lociennue, TakuM 00pa3oM, MpecTaBIIsiOT
co060il peasmsalio 06pasuos (patterns), cocrapisionux crcremy. Ko-
oreparysi n300pakaeTcst B BUJIE SJIJIUIICA, HAPUCOBAHHOTO TTYHKTUPHON
JIMHWEN, WHOT/[A BKJIIOYATOIIETO B ce0s UMb ee UMs, Kak Ha puc. 2.3.

- T T =
- ~

7 ~
4 AN
! Llenouka \

\  OTBETCTBEHHOCTMU ,'

N

~ e
~ -
~~__—’

Puc. 2.3. Koonepauun

Bapuanm ucnonvzosanus (use case) — 3T0 ONMUCAHUE TTOCTEIOBATEh-
HOCTHY JICUCTBUH, BBITIOJTHAEMBIX CUCTEMON W MIPUHOCATITNX 3HAYUMBIH pe-
3yJIBTaT KOHKPETHOMY Oeticmeyrowemy auny (actor). BapuaHTbl HCIIOIB30-
BaHU TPUMEHSIOTCS JITIsT CTPYKTYPHUPOBAHUS TIOBEIEHYECKNX CYIITHOCTEH
Mozies. Peasnmsyiores mocpectBoM Koomepanuil. [padpudeckn BapuanT
WCTIOJIb30BAHUS TIPEJICTABIIEH AJIJIUIICOM, HAPHCOBAHHBIM CILIONIHON JIMHU-
eil (00bIYHO OH BKJIIOYAeT B ce0Osl TOJMBKO MMsl, KaK MMOKa3aHO Ha puc. 2.4).

PasmecTuTtb 3akas

Puc. 2.4. BapnaHTbl UICNOb30BAHNS

Ocragiuecs Tpu CYIHOCTH — aKTHUBHbBIE KJIACChI, KOMITOHEHTbI
u y3ubl (nodes) — Bce TOAOOHBI KJIacCaM; 3TO TOBOPHUT O TOM, YTO OHU
TaKyKe OMUCHIBAIOT HAOOPBI CYIIHOCTEN, PA3IEISIONNX OHI 1 Te JKe
aTpuOyTHI, ONIEPAIIK, CBI3U U ceMaHTUKY. OIHAKO 3TH TPU MOHITHUS
B JIOCTATOYHON CTEMEHU PA3IYAIOTCsT M HEOOXOIMMBI [IJIsi MOJIEJTHPO-
BaHWsI OIPE/IEJIEHHBIX aCIIEKTOB 0OEKTHO-OPUEHTHPOBAHHBIX CUCTEM,
M03TOMY HY’K/IAIOTCS B CIICIUATBHOM PACCMOTPEHUM.

AKMU6HbIIL KAACC — ITO KIACC, 0OBEKTHI KOTOPOTO SIBJISIIOTCST BJla-
JIeTTBIIAME O/IHOTO WJI HECKOJIBKUX MPOIIeCCcoB miin noToKoB (threads)
U, TAKMUM 00Pa3oM, MOTYT HHUIUHUPOBATH YIIPABJISIONIIE BO3IEHCTBISI.
AKTUBHBIN KJIACC BO BCEM MO0OEH MTPOCTOMY KJIACCY, 32 UCKJIIOYEHNU-
€M TOTO, YTO €r0 0OBEKTHI TIPEICTABISIOT OO0l 2JIEMEHTHI, TIOBE/Ie-
HIle KOTOPBIX OCYTIECTBJISAETCS MapajyieIbHO ¢ TTOBEEHUEM JPYTUX
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Komnonenmot
u gHympen-
Hue cmpyx-
mypovt 06cyoic-
daromcs

6 enage 15.

Apmegaxmot
obcydcoarom-
ca 6 2aage 26.

L ]35

asieMeHTOB. V306paskaeTcst Kak KJIacc ¢ ABOMHBIMU OOKOBBIMU JIMHUSI-
MU; OOBIYHO BKJIIOUAET B cebst MMsl, aTpUOYTHI U ONEpaIiii, Kak MoKa-
3aHO Ha puc. 2.5.

EventManager

suspend()
flush()

Puc. 2.5. AKTUBHbIE KJ1accChl

Komnonenm — 310 MOLyJIbHAS 4aCTh CUCTEMbL, KOTOPAsl CKPbIBAET
CBOTO peayn3anuio 3a HabopoM BHemHUX nHTepdeiico. Kommonen-
TBI CUCTEMBI, pa3jesioniue o0mre nHTePhEch, MOTYT 3aMeIaTh
IPYT IpyTa, COXpaHsasd MPU 3TOM OJWHAKOBOE JIOTHYECKOE TTOBee-
Hue. Peanusaiiust KOMIOHEHTa MOXKeET ObITh BbIpakeHa 00beINHEHNU-
€M 4acTeil 1 KOHHEKTOPOB; TIPU ITOM YACTU MOTYT BKJIOYATh B ceOs
6ojiee MeJIKMe KOMIOHEHTBI. [paduueckrt KOMIIOHEHT TIPe/ICTaBIeH
KaK KJIacC cO CIeNuaTbHON MTUKTOTPAMMON B TPAaBOM BEPXHEM YTITy

(cm. puc. 2.6).

Orderform

Puc. 2.6. KOMMNOHEHTbI

Ocrasuecs /Ba ajeMeHTa — apTedakTbl 1 y3Jbl — TakkKe pas/iu-
vaiorcst. OHY pecTaBstioT co60i (hU3nyecKne CyHOCTH, B OTIYIE
OT TIPENbIAYIINX TISITH, OTHOCSIIMXCS K CYIIHOCTSIM JIOTUIECKUM WU
KOHI[EIITYaJbHBIM).

Apmeghaxm (artifact) — ato pusnyeckas u 3aMeraemMast 4acTh CHC-
TeMbl, HecyTas usndeckyio nadopmanuio («o6uts»). B cucreme Bbi
MOJKeTe BCTPETUTD Pa3Hble BUBI apTehaKTOB, TAKUX KaK (ailrbl NCX0/1-
HOTO KO/Ia, UCTIOJTHSIEMbIE MTPOTPAMMbI U CKpUIIThL. OOBIYHO apTedakT
Ipe/ICTaBIsIeT cO60il (PUBMUECKUI TTAKET C UCXOMHBIM WU MCIOJTHSIE-
MBIM KO/10M. 306paskaeTcst Kak MpsiMOyTOJbHUK, CHAOKEHHBIN KJTFO-
YeBBIM CJIOBOM <artifact», pacrosioxkeHHbIM HaJl ero nMeHeM (puc. 2.7).

«artifact»

window.dll

Puc. 2.7: ApTedakTbl
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V3oL onu-
covlearomcs
6 2aiage 27.

Bapuanmuwt
ucCnoIb306a-
HUs, KOmopvle
npumens-
romcsa 0ns
cmpyxmypu-
posanus no-
eedenuecKux
cyuHocmeti

6 modeau, 06-
cysxcoaromes
6 enase 17,
e3aumooeticm-
eus (inte-
ractions) —

6 eaase 16.

Aemomamuwt
obcyxcoarom-
ca 6 enaee 22.

Beepenne 8 UML

Yzen (node) — 310 (hUsMYECKHiT 9/IEMEHT, KOTOPBIIA CYIIECTBYET BO Bpe-
MST MCTTOJTHEHUSI U TIPEJICTABJISIET BBIUUCAUTEHHBIN Pecypc, 0ObIYHO
MMEIOTUI 110 MEHbBIIIeH Mepe HEKOTOPYIO MaMsITh U 4acTO — BBIYUC-
JuTesbHble BO3MOKHOCTH., Habop KOMIIOHEHTOB MOKET HAXO[UTHCS
Ha y3Ji€e, a TaKyKe MUTPUPOBATH C OJTHOTO y3JIa Ha JAPYTOil. Y3esn n3obpa-
JKaeTcst B BU/IE Ky0a, 0OBIYHO COIEPIKAIIETO JIUIIb €r0 UMsl, KaK MOKa3a-
HO Ha puc. 2.8.

Cepsep

Puc. 2.8. Yanbl

Bce atu asemenTsl — KJaacchl, nHTepQ ek, KooTepalnu, Bapu-
AQHTBI UCTIOJIb30BAHUS, AKTUBHbBIE KJIACChl, KOMIIOHEHTHI, apTe(aKThl
U y3JIbl — SIBJISIOTCS GA30BBIMK CTPYKTYPHBIMU CYIHOCTSIMU, KOTOPbIE
MoryT ObITh BKII0YeHbI B UML-Mozenb. CylecTBYOT TakKe pasyind-
Hble BapuaInu: JieficTByIomue jguia (actors), CUTHAJBI U YTUJIUTHI (Pas-
HOBU/THOCTH KJIACCOB), TIPOIIECCHI ¥ TOTOKU (Pa3HOBUIHOCTU aKTUBHBIX
KJIACCOB), PUJIOKEHUST, JOKYMEHTbI, (hailjibl, OMOIMOTEKH, CTPAHUI[bI
1 TabunIbl (PasHOBUAHOCTH apTehaKTOB ).

IloBeneHyeckue CymHOCTH — AMHaMuYeckue yacTu mojesneit UML.
ITO «TJIATOJIBI» MOJIeJiel, TIPeICTABIIONNe TTOBe/leHe BO BpEMEHNU
1 TIpocTpaHCcTBe. Beero cyiecTByeT TP OCHOBHBIX BUJIA TIOBe/lEHYEC-
KHUX CYI[HOCTE.

I[lepBbiii U3 HUX — 63aumoodeiicmeue (interaction) — npejacrabiser
co6oii moBejieHNEe, KOTOPOE 3aKJII0YAETCS B 0OMEHE COOOIIEHMSIMI MEK-
sy HabopaMu 00BEKTOB WU POJIEH B ONTPEIEeIEHHOM KOHTEKCTE JIJIsl J10-
CTUIKEHUsT HEKOTOPOH 11esin. [loBejieHre COBOKYITHOCTA 0OBEKTOB WJIN
WH/IUBU/yaJbHAsT OMEPaIlisi MOTYT OBITh BBIPAsKEHBI B3AMMO/IEHCTBY-
eMm. BaaumozeiicTBre BKIOYAET MHOKECTBO JIPYTUX 3JIEMEHTOB — TaKUX
Kak cooOIieHust, geicTsus (actions) 1 KOHHEKTOPbI (COEMHEHMS MEK-
ny oobexramu). CoobiieHre n306paskaeTcsi B BU/le JIUHIK CO CTPEJIKOM,
ITOYTH BCET/Ia COMTPOBOKIAEMON MMeHeM orepaiinu (cM. puc. 2.9).

oTobpa3unTb

>
Puc. 2.9. CoobLieHuns

Bropas 13 moBeseHYecKuX CyIiHocTeir — agmomam (state machine) —
TIPEJICTABJISIET COOON TIOBE/IEHNIE, XAPAKTEPU3YEMOE TIOCIIE0BATEHHOCTHIO
COCTOSTHHI 0OBEKTa, B KOTOPBIX OH OKa3bIBAETCSI HA TIPOTSIKEHUU CBOETO
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ITaxemuwt 06-
cyscoaromes
6 2age 12.

’KU3HEHHOTO IIUKJIA B OTBET Ha COOBITHSI, BMECTE C €r0 Peakilueil Ha 3Th
cobbiTrst. IToBeieHe MHAMBUIYATBHOTO KJIACCA UM KOOTIEPAIIUHU KJIac-
COB MOKeT ObITh OIKCAHO B TEPMUHAX aBTOMaTa. ABTOMAT BKJIIOYAET
B cebst MHOJKECTBO JIPYTHX HJIEMEHTOB: COCTOSTHYISI, TIEPEXOIbl (U3 OJIHOTO
COCTOSIHUS B JIPYTO€), COOBITUS (CYIHOCTH, KOTOPbIe HHUIIUUPYIOT Iepe-
XOJIBl), @ TaKKe JIefcTBUS (peakIny Ha repexo;inl). [padudeckn coctos-
HY€ [IPeICTaBJIECHO IPSIMOYTOJIBHIUKOM C 3aKPYIJIEHHBIMU yIJIaMU, OOBIYHO
C YKa3aHWeM UMEHU U TTO/ICOCTOSTHUM, ecJii TaKOBbIe ecThb (cM. puc. 2.10).

OxunpaHve

Puc. 2.10. CocTosiHua

TpeTbst M3 TIOBEIEHUYECKUX CYITHOCTEN — desimenvrocmy (activity) —
ceruuIUpyeT MoCaAe0BATEIBHOCTD MAr0B MPOTecca BEIYNCACHUH.
Bo B3aumozeiicTBUU BHUMaHUE COCPEAOTOYEHO Ha Habope B3arMO-
JEHCTBYIONMX 0OBEKTOB, B aBTOMATe — Ha JKU3HEHHOM I[UKJIE€ OJ[HOTO
00BEKTa; [ITIsT IEITETHHOCTH JKe B TIEHTPE BHUMAHUS — TTOCIEI0BATEb-
HOCTb IIAroB HE30THOCUTENBHO K 00bEKTaM, BBITIOJTHSIONINM KasKIbIil
mrar. OTeIbHBIN 1Iar AesTeTbHOCTH Ha3biBaeTcst deticmeuem (action).
306paskaeTcst OHO B BH/IE MPSIMOYTOJIbHUKA C 3aKPYTIEHHBIMHU yTJIa-
MU, BKJIIOYAIOIIEro UMsI, KOTOpoe oTpaxkaeT ero HazHayeHue. CocTossHNus
1 JIENCTBUS Pa3inyaioTcs 110 KOHTEKCTaM.

process order

Puc. 2.11. dencTteuga

OTH TPH dJIEMEHTA — B3aUMOJIECTBI S, aBTOMATBI U JIEATENbHOCTH —
MIPE/ICTABJISTIOT c000iT Ha30BbIE MTOBEEHYECKUE CYIIHOCTH, KOTOPbIE BbI
Mozkere BKII0UrTh B UML-Mozenb. CeMaHTHYeCKN 9TH 2JIEeMEHThI 0ObIY-
HO CBSI3aHBI C PA3JIMYHBIMUA CTPYKTYPHBIMU dJIEMEHTAMU — B TIEPBYIO
OYepe/lb, KJIACCAMU, KOOTIEPAIIUSMU 1 OOBEKTaMHU.

Ipynmupyonue CynuHOCTH — OPTaHU3AIMOHHAS YacTh MOJIesei
UML. 910 «s1ukm», 110 KOTOPbIM MOKHO Pa3JIOKUTh MOJIeJib. | TaBHas
U3 TPYIITUPYIONTUX CYIIHOCTEN — TTAKeT.

Ilaxem (package) — 210 MexaHM3M 001IEr0 Ha3HAYECHMSI JIJIsSI OPTaHuU-
3aITMU TPOEKTHBIX PENTEHIH, KOTOPHIN yIOPSI/I0YNBAaeT KOHCTPYKITUH pe-
aymmsanuy. CTPYKTYpHBIE CYIIIHOCTH, TTOBeJIeHYecKre CYITHOCTH U Jaske
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JIPYTHE MPYIIUAPYIOIINE CYIITHOCTHA MOTYT OBITh TOMEIIEHbI B akeT. B oT-
JIT4Y¥e OT KOMITOHEHTOB (CYIIeCTBYIOIINX TOJIBKO BO BPEMsI UCTIOJTHEHNS ),
MaKEeTHI TIOJTHOCTHIO KOHIIETITYaJIbHBI, TO €CTh CYIIECTBYIOT JIUIITh HA TAIle
paspaborku. [Taker M300paskaeTcsi B BUjle MAMKK C 3aKJIAKO, 0OBIYHO
TOJIBKO € yKa3aHWeM UMEHU, HO MHOTA U cofiep:kuMoro (cM. puc. 2.12).

1

BunsHec-npasuna

Puc. 2.12. MakeThl

[TakeTbl — OCHOBHAS IPYNIUPYIONIAsT CYNTHOCTH, ¢ TTIOMOTIBIO KO-
TOpPOH Bbl MOskeTe opranu3oBath UML-mozens. CyniecTBytoT u tTakue
BapuaInu, kak kapkacsl (frameworks), momesn, mogcucremsr (pasHo-
BUHOCTD TIAKETOB).

AHHOTHUPYIONIUE CYNIHOCTH — 9TO MosicHstionre yactu UM L-mozte-
Jiel, ”THBIMU CJIOBaMU, KOMMEHTAPUH, KOTOPbIE BbI MOKETE TTPUMEHUTD
JUTIST ONACAHUsI, BBIAEJICHNUS U TOSCHEHUS JTI000T0 9JIeMeHTa MOJIEJIH.
[maBrag M3 aHHOTUPYIONIUX CYIIHOCTEN — npumeuanue (note). Ito
MIPOCTOU CUMBOJI, CITY>KAIIUH /71T ONMUCAHUS OTPAaHUYEHU 1 KOMMEHTa-
p¥EB, OTHOCAIINXCS K 9JIeMeHTy Jin6o Habopy aeMeHToB. [paduuecku
MPe/ICTaBJICH MPSIMOYTOJIbHUKOM C 3aTHYTBIM YTJIOM; BHYTPH ITOMella-
€TCsI TEKCTOBBIN Min Tpaduiecknii KomMmeHnTapuii (puc. 2.13).

BepHyTb KONno
camoro cebs

Puc. 2.13. NpumevaHus

ITOT ByleMeHT — 6a3oBast aHHOTUPYIOIIAs CYIIHOCTh, KOTOPYIO BbI
Mozkere BKItounTh B UML-mMozenb. O6bIdHO BbI OyieTe CI0Ib30BaTh
ero /I cHaOXKeHUs AUarpaMM OrpaHUYEHUAMU UM KOMMEHTaPUIMHU,
KOTOpBIE JIy4Ille BCETO BhIpasKatoTcs B Buze (popmarbHOTO M Heop-
MasbHOTO TekcTa. CyIecTBYIOT TakKe pa3Hble BAPUAITUU 9TOTO JIeMeH-
Ta, TaKue Kak TpehGOBaHUsI, KOTOPbIE CIEIU(pUIIPYIOT HEKOTOPOE JKeJia-
TeJIbHOE IIOBE/IEHNE C TOUKHU 3PEHNs], BHEITHEI 110 OTHOIIEHUIO K MO/IEJIN.

CymectByet dyetbipe Tuta cBaseil B UML:

1. 3aBUCUMOCTb.

2. Accornanmus.

3. O60061eHue.

4. Peanmusaius.
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3asucumoc-
mu 06cyoic-
daiomca

6 eniasaxH
u 0.

Accouyuauuu
obcymxcoarom-
ca 6 2nasax Hy
u 10.

Oo6oowenus
paccmam-
pusaiomcs
6 enaeax h
u 10.

Peanuzauuu
oocyxcoarom-
ca 6 anage 10.
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ITH CBSI3U MIPEJICTABIISIOT COO0I Ha30BbIe CTPOUTEBHBIE OJOKU ISt
onucanust orHoreHuit B UML, ucriosibayembie J7ist pa3paboTKH XOPOIIO
COTJIACOBAaHHBIX MOJIEJIEH.

[lepBast us Hux — sagucumocms (dependency) — ceMaHTUYECKU
npejicTaBysieT co60il CBSI3b MEK/IY ABYMS 3JIeMEHTaMU MOJIENU, B KO-
TOPOIT MI3MEHEHNE OTHOTO dJieMeHTa (HEe3aBUCHMOT0) MOKET ITPUBECTH
K U3BMEHEHUIO CEMAaHTHUKU JPYToTo ajieMeHTa (3aBucumoro). [pacduyec-
KW TIpeICTaBJIeHa MMyHKTUPHON JIMHUEH, NHOT/Ia CO CTPEJTKO; MOXKET
ObITH cCHaOKeHa MeTKOI (cM. puc. 2.14).

Puc. 2.14. 3aBucumocTun

Bropas, accoyuauus (association), — 3T0 CTPYKTypHas CBS3b MEK-
Iy KJIACCaMM, KOTOPAsT OTICHIBAET HAOOP CBSI3€H, CYIIECTBYIONINX MeXK-
ny 00beKTaMU — HK3EMILISIPAME KJIaccoB. Aepezauus (aggregation)
— 0co0ast pa3HOBU/IHOCTD ACCOIUAIINH, TTPECTABIISIONIAS CTPYKTYPHYIO
CBSI3b I1EJIOTO € ero YacTssMu. VI306pakaercs CIUIONIHON JINHKUE, MHOT-
Jla CO CTPEJIKOIA; MHOT/Ia CHAGKeHa METKOIM U 9acTo COMEPKUT APyTrie
MMOMETKH, TaKHe KaK MOIITHOCTb ¥ KOHeuHble nMeHa (cM. puc. 2.15).

0,1
employer

employee

Puc. 2.15. Accoumnaunm

Tpetbst cBsI3b — 0600wenue (generalization) — BbIpakaeT crierua-
JI3AII0 Wik 06001eHre, B KOTOPOM CHENNAIU3UPOBAHHBIN 9JI€MEHT
(IIOTOMOK) CTPOUTCS 110 crenuduKausM 060061eHHOro seMenTa (po-
mutedis). [ToToMok paszesser cTpyKTypy | HoBe/ieHue poautens. [pa-
dbuyeckn 06061IeHUE TIPEICTABIEHO B BU/IE CILIONIHOW JIMHUY C TTyCTON
CTPEJIKOM, yKa3biBatolel Ha pojauress (cM. puc. 12.16).

>

Puc. 2.16. O606LeHus

Yerseprast — peanusayus (realization) — aTo ceMaHTHYECKAsT CBSI3b
MeXKIY KJIaccupuKaTopaMu, KOTAa OJWH U3 HUX CIEeUMUINPYeET CO-
rJaieHne, KOTOPOTO BTOPON 0OsI3aH TIPUAEPKUBATHCSA. Bl BcTpernTe
CBS3W Peayn3aliy B IBYX CJydasx: MeKIy nHTepdelicaMu 1 KiaccaMu
MJI KOMITIOHEHTaMU, KOTOPBIe Peayn3yioT 3TH MHTeP(hEch, a TakxKe
MeKTy BapUaHTaMU MCTIOJIb30BAHNS W PEATU3YIONNMA UX KOOTIepaIln-
sivut. CBSI3b peain3anuu B TpahuIecKOM UCTIOTHEHUH — THOPUJL CBsI3eit
06006mIeHns 1 3aBucuMocTH (cM. puc. 2.17).
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ITamo npeo-
cmagaenuil
apxumexmy-
poL oocydcoa-
1omces nuice
6 Hacmosuei
enage.

Juazpammol
KJa1accoe 06-
cysxcoaromces
6 enaee 8.

Puc. 2.17. Peannsauun

OTH YeThIpe JIEMEHTA TIPEICTABJSIIOT OCHOBHbBIE CYIITHOCTU OTHO-
IIEeHUi, KoTOpbie MOTYT ObITh BKJIOUeHbl B UML-Mozesm. EcTh Tak-
JKe pa3iMuHble MX Bapuaiuu: yrounenue (refinements), cien (trace),
Bruiouenue (include) n pacimpenne (extend).

Huarpamvmer UML. /[uazpamma — ato rpacduueckoe npezacranie-
Hue Habopa 9JIEMEHTOB, Yallle BCEro N300paskeHHOT0 B BH/IE CBSIBHOTO
rpacda BepuinH (CyIHOCTEN ) U myTel (cBsi3eit). Bel pucyere nuarpam-
MBI JIJIsI BUYQJIU3AIIMHM CUCTEMBI C PA3JIMYHBIX TOUEK 3PEHMUS, TOITOMY
oT/leJIbHAS JMarpaMMa — 9TO MPOEKIUs cucTeMbl. /[y Bcex cucrem,
KPOMe CaMbIX TPUBUAJBHBIX, IHATPAMMa IIPEICTaBIsIeT cO60i OrpaHu-
YEHHBIH B3TJISI/I Ha 9JIEMEHTBI, COCTaBJIsoNTNE cucteMy. OIUH 1 TOT JKe
9JIEMEHT MOJKET TOSBJISITHCS MO0 BO BCEX [UArpaMMax, Ju60 B HEKO-
TOpBIX (HarboJiee YacThIil cayvait), 1u60 BooOIe HU B OHOU (OYeHb
peakuii caydaii). TeopeTndecku auarpaMMa MOKET BKJIOYaTh B ceOs
M00y10 KOMOMHAIIMIO CylHOCTeH U cBsizeil. Ha nmpakTuke, ogHako,
HCIIOJIb3YETCST JIUITh HeOOJIBIIOE YUCI0 00X KOMOMHAIIHIT, COCTO-
SIIUX U3 TATH HAauboJIee 4acTo MPUMEHSIEMBIX TTPEICTABIEHUIN apXii-
TeKTypbl TporpaMMubIX cucTeM. [To aroii npuunne UML Bkiouaet 13
BUJIOB JIMaTPAMM:

1. Jlmarpamma KJ1accos.

JlnarpamMma 0ObEKTOB.

[uarpamma KOMIIOHEHTOB.
[InarpamMmma cocTaBHON CTPYKTYPBI.
Jlnarpamma BapMaHTOB MCIIOJb30BAHNS.
Jluarpamma roceoBaTesbHOCTH.
[IunarpaMma KOMMYHUKAITUU.
[InarpaMma coCTOSTHUM.

9. Jlmarpamma esiTeJIbHOCTH.

10. lnarpamma pasmelieHus.

11. Ilnarpamma 1aKeToB.

12. Bpemennas ruarpaMma.

13. Inarpamma 0630pa B3aMO/AEICTBHIL

O N WD

Jluazpamma xnaccoe (class diagram) mokassiBaeT HaOOp KJIacCOB,
nHTepdelicoB U KOoIepalnil, a TakKe UX cBs3u. /[luarpamMmmbl aTO-
rO BU/Ia Yallle BCETO MCIIOJIB3YIOTCS JIJIsT MOJIETUPOBAHUST 00BEKTHO-
OPUEHTHUPOBAHHBIX cucTeM. [IpeHa3HAYEHBI JIJISI CTATHYECKOTO TIPe-
CTaBJIEHUST CUCTeMBI. /lmarpaMMbl KJ1acCOB, BKJIOYAIONINE AKTUBHbIE
KJTACCBI, IPE/ICTABISIOT CTATYECKOE MPE/ICTaBIEHUE TTPOIECCOB CUC-
TeMbl. J[marpaMMbl KOMIIOHEHTOB — 3TO PAa3HOBHIHOCTH JUarpaMM
KJTacCOB.
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Huazpammol
06vexmos 00-
cysxcoaromes
6 eaase 14.

Huazpammol
KOMNOHEeHmMos
u eHympen-
Hue cmpyx-
mypot 00-
cyscoaromes
6 2nage 15.

Huazpammol
sapuanmos
UCNONB30-
eanus 00-
cyscoaromes
6 enage 18.
Huazpammol
é3aumodeticm-
euii 06cyoic-
daromcs

6 enage 19.

Huazpammol
cocmosnuil
oocyxcoarom-
cs 6 znage 25.

Juazpamma o6sexmos (object diagram) rmokassiBaet HabOp 0OBEKTOB
1 uX cBs3u. /luarpaMMbl 0OBEKTOB MPEACTABISIOT CTATUYECKIE KOTUT
COCTOSTHUIT 9K3EMILJISIPOB CYIITHOCTE, ONMCAHHBIX B IarpaMMe KJIACCOB.
Takske TIPeCTABISIOT CTATUYECKOE TIPE/ICTABIEHUE IU3aliHa UM CTaTH-
YecKoe MPeJICTaBIeHre MTPOIECCOB CUCTEMBI (KaK U IUarpaMMbl KJIACCOB,
HO C TOYKH 3PeHUs PEATbHBIX WU TPOTOTHITHBIX CUTYAIHI ).

Juazpamma xomnonenmos (component diagram) geMOHCTPHUPYET
WHKAICYJIMPOBAHHbIE KJIACCHI U UX UHTEPMENCHI, TOPTHI U BHYTPEH-
HU€ CTPYKTYPBI, COCTOSIIIE U3 BJIOKEHHBIX KOMIIOHEHTOB U KOHHEK-
TOpOB. /[MarpaMmMbl KOMITOHEHTOB OTIUCHIBAIOT CTATUIECKOE TIPE/ICTABIIE-
HYie in3aitHa cucteMbl. OHU BasKHBI P TOCTPOEHIH OOJIBIINX CHCTEM
u3 meaknx yacteit (UML otimyaer duazpammy cocmasnoi cmpyxmypol
(composite structure diagram), IpUMEHIMYIO K JTI060MY KJIACCY, OT KOM-
MMOHEHTHOU JIUarpaMMbl, HO Mbl PACCMAaTPUBAEM UX BMECTE, TIOTOMY YTO
pasynurie MeK/Iy HUMU BeChMa TOHKOE. )

Juazpamma sapuanmos ucnoavsosanus (use case diagram) gemMoHc-
TpUpyeT HabOp BapUAaHTOB KMCIIOJIb30BAHUS M AEHCTBYOMNX JIHIL (KO-
TOPbIEe SIBJISIOTCSA CIENUATBHBIM BUIOM KJIACCOB), a TAKKe MX CBSA3M.
JlmarpaMMbI 3TOTO THIIA OTIMCHIBAIOT CTATUYECKOE ITPE/ICTABIEHIE Bapy-
AHTOB UCIIOJIb30BaHUsI cucTeMbl. OCOOEHHO BasKHBI JIJIST OPTaHU3AINN
1 MOJIEJINPOBAHUS TIOBEJIEHWST CUCTEMBI.

W nuarpaMMbl TIOCTIEIOBATEILHOCTEN, U IMarpaMMbl KOMMYHIUKAITHI
SIBJISIIOTCS] BUZAMMU JIarPaMM B3auMOAEHCTBUS. /Juazpamma 63aumooeicm-
sus (interaction diagram) mokasbiBaeT B3aMMO/IEHCTBHE, COCTOSIIEE
u3 Habopa 0OBEKTOB M POJIeil, BKJI0Yass COOOLIeHNs], KOTOPbIe MOTYT
nepeiaBaThCs MKy HUMU. /lnarpaMMbl B3auMOIeHCTBYS MpeHa3HA-
YeHbI JIJIs1 IMHAMUYECKOTO PeICTaBIeHNs cCUCcTeMbl. Juazpamma nocie-
dosamenvrocmu (sequence diagram) — 9T0 PasHOBUIHOCTD JAHArPAMMbI
B3aMMO/IENCTBHS, TIOKA3bIBAIOIIASI BDEMEHHYIO 1TOCJIEI0OBATETHHOCTD CO-
obuienuit. Juazpamma xommynuxayui (communication diagram) — pas-
HOBUIHOCTb JIarPaMMbl B3aUMO/IEHCTBUST, TOKA3bIBAIOIIAsT CTPYKTYPHYIO
OpraHM3annio OGBEKTOB WU POJIEH, OTIIPABJISIONIMX W TPUHUMAOIINX
coobmiennst. M qmarpaMMBbr TIOC/I€IOBATEILHOCTH, U IHarpaMMbl KOMMY-
HUKAIUH TPE/ICTABJISIOT TTOX0KHE 6a30BbIe KOHIIEIIIUHI, HO C Pa3HbIX TO-
YeK 3peHus. /{uarpaMMbl TIOCTI€0BAaTENLHOCTH ONUCHIBAIOT BPEMEHHYIO
MOCJIE/IOBATEIBHOCTD, @ KOMMYHHWKAIMOHHBIE TUATPAMMBI — CTPYKTYPbI
JIAHHBIX, Y€Pe3 KOTOPBIE IIPOXOAUT IIOTOK COOOIIEHUIA.

Juazpamma cocmosmuii (state diagram) mokaspiBaeT aBromar (state
machine), Bkogaommii B ce6s1 COCTOSTHUSI, TEPEXO/IbI, COOBITHS U Jie-
SATEJBHOCTH. /[MarpaMMbl COCTOSTHUIA ONMCHIBAIOT IMHAMUYECKOE TIPe/i-
craBienme oObekTa. OHM 0COOEHHO BaKHBI /IS MOJACTUPOBAHUST T10-
Be/eHMsT MHTePGEeiicoB, KIACCOB MU KOOTIEPaIUil U MOUYEePKUBAIOT
COOBITUITHO-3aBUCUMOE MOBEIeHNE 0OBEKTA, YTO OCOOEHHO YI0OHO /s
MO/IEJTUPOBAHNS PEAKTUBHBIX CUCTEM.
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Jluazpamma dessmenvrocmu (activity diagram) 1mokasbiBaeT CTPyK-
TYpy TIpollecca Win JPYTUX BBIYUCTEHNH KaK TONIaroBblil MOTOK yIIPaB-
JIeHUS U JaHHBIX. /[narpaMMbl /1eITeTbHOCTH OTTUCHIBAIOTIMHAMUYECKOE
npecTaBienne cucteMbl. OHI 0COOEHHO BaKHBI TIPU MOJIETUPOBAHUN
(YHKIUI CUCTEeMBI U BBIZEJISIIOT TIOTOK YIIPABJIEHUS MEKIY OOBEKTaMU.

Juazpamma pasmewenus (deployment diagram) mokasbpiBaeT KOH-
(huryparuio y3noB-mpoieccopoB, a TakyKe pasMelniaeMble Ha HUX KOM-
MOHEHTHI. /[narpaMMbl pa3MenieHns Tal0T CTaTUIeCKoe TPe/ICTaBIeHue
pa3MeIneHns: apXUTEKTYPhL. Y3JIbl, KaK TPABUJIO, COAEPKAT OJIUH WJIN
HECKOJIbKO apTehaKToB.

Juazpamma apmegpaxmos (artifact diagram) nokaspisaer pusuyec-
K11 COCTaB KOMITBIOTEPHOI ccTeMbI. ApTeaKThl IIPEACTABIISIOT COO0I
(aiinbr, 6a3bl TaHHBIX 1 O00HBIE UM (husndeckre Habopbl OuToB. /l1a-
rpaMMblI IAaHHOTO THUTIA YaCTO TPUMEHSIIOTCS B COYETAaHUY C TUarpaMMaMu
pasmernienus. TakKe MOKa3bIBAIOT KJIACCHI 1 KOMIIOHEHTHI, PEATM30BaH-
Hble umu. UML TpaktyeT nuarpammbr apTeakToB Kak Pa3HOBUIIHOCTh
MarpaMM pa3MeNIeHrsi, HO Mbl pacCMaTPUBAaeM UX OTIEIbHO.

Jluazpamma naxemos (package diagram) moxasbiBaet J€KOMITO3M-
IIUIO CaMOif MOJIEJTA Ha OPTAaHN3AI[MOHHbIE eIMHUTIBI U UX 3aBUCHUMOCTH.

Bpemennasi duazpamma (timing diagram) — sTo auarpamma B3a-
UMOJICHCTBU, TTOKA3bIBAIOMIAS PeaJbHOE BPEMS KU3HU PA3JTMIHBIX
00BEKTOB WJIM POJIEH, B IIPOTHBOBEC MPOCTOM TI0CIE0BATEILHOCTH CO-
obmenwit. Juazpamma o63opa ssaumooeiicmauii (interaction overview
diagram) — 910 rubpu AUArpaMMbl A€ TEJIbHOCTH U AUATPAMMBbI I10CJIe-
N0BaTeIbHOCTHU. J[MarpaMMbl TOCJIETHUX JABYX TUTIOB UMEIOT CTIEIHAJIN-
3MPOBaHHOE NIPUMEHEHUE U OTOMY He 00CYKIal0TCs B JAHHON KHUTE,
[TogpobrocTH unTaiite B kuure « UML» (ee BbIXO/IHBIE JaHHBIE TPUBE-
JleHbl BO BBe/IeHUH, B pasgee «Ilenns).

Bpeiiiie Mbl TpUBETH HETIOTHBIIN CITUCOK ArarpaMm. THCTpyMeHTab-
HbIe Cpe/cTBa MOTYT ncioab3oBarb UML s nipejicraBieHust Apyrux
TUIIOB IMArpaMM, XOTSI OHM He TaK 4aCTO BCTPEUYAIOTCS Ha MPAKTHUKE.

Mpaeuna UML

Crpouresnbabie 60k UML He MOTYT mpocTo OBITH COPOIIEHBI
B Ky4y B IPOU3BOJILHOM Tiopsizike. Kak u s060ii s13b1k, UML BriiouaeT
MHOJKECTBO TIPABUJI, YKa3bIBAIOIINX, KAK [OJIKHA BBITJISIETH XOPOIIIO
COTJIACOBAHHAST MOJIETTh. XOPOULO COZNACOBAHHOTU MOOEbI0 HA3BIBAETCS
Takast, KOTOpasi CEMaHTUYECKH CAMOCOTJIACOBAaHHA U HAXOJMTCS B rap-
MOHUY CO BCEMU JIPYTUMU MOJIEJISIMU, CBSI3AaHHBIMU C HETL.

UML BKJITOYaeT CHHTAKCHYECKUE ¥ CEMAaHTUYECKIEe MTPABUIIA JIJIST:

U mmen (Kak BbI MOKeTe Ha3bIBAaTh CYIITHOCTH, CBSI3U 1 INATPAMMBbI );
Q obuacreii geiicTBrs (KOHTEKCTHI, IIPUAAIOIINE UMEHaM clierudu-
yecKre 3HAUCHNU );
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O BuaumocTn (Kak MMeHa MOTYT ObITh BHIMMbI Y UCIIOJIb30BAHbI
IpyTUMn);

U menoctHOCTH (KaK CYIMIHOCTH MTPABUJIBHO M COTJIACOBAHHO OTHO-
CATCS IPYT K IPYTY);

U wucnomnenus (YTO 03HAYAET 3AITYCK WU IMYJIATNAS AMHAMITIEC-
KO MOJIEJIN).

MOI[GJII/I, ITOCTPOEHHDbIE B ITpOIecce paBpa6OTKI/I HpOI‘paMMHOfI Cuc-
TEMBI, IIPOCMATPUBAIOTCA 1 UCIIOJIb3YIOTCA MHOTMMHW 3aMHTEPECOBAH-
HbIMU JINIIaMU [JIA pa3HbIX He]Ief/,I 1 B pa3HOE BpEMI. Ilo sroii IIpu4YnHe
KOMaH/1bl paSpa6OT‘H/IKOB 0OBIYHO CTPOAT HE TOJIbKO XOPOIIO COIJIaCO-
BaHHbIE MOJ€EJN, HO U MO/I€JIN, KOTOPbIE!:

U umeror ymouanust (HEKOTOPBIE 3JIEMEHTBI CKPBITHI TSI YIIPO-
MEHUS TIPEICTABJIECHNS );

O se mosHbl (HEKOTOPbIE ATIEMEHTBI MOTYT OBITH TIPOTTYTIEHbI );

U He coryracoBaHbI (11€I0CTHOCTD MO/IE/IN HEe TAPAHTUPOBAHA).

[TosiBiienne Takux He CIUIIKOM XOPOIIO COTJIACOBAHHBIX MOjesei
Hens0eRKHO B Ipolecce pa3paboTKu, TIOKA He BCe JAETaTH CUCTEMbI IIPO-
sgcHuich B nostHoit Mepe. IIpaBuina UML He 3actaBiistior Bac 1mposic-
HATH HanboJiee BasKHbIE BOMPOCHI aHAIN3a, IU3aliHA U Pean3aliii,
MO3BOJIAIONINE TOCTPOUTH XOPOLIO COIJIACOBAHHBIE MOJIE/IN, XOTS U 110~
OTIPSIIOT K 3TOMY.

OOwwme mexaHuambl UML

Besikoe cTpouTeibeTBO yIpouaercs u Begercs 6osiee a(hpeKTUBHO,
€CJIU CJIe/IOBATh HEKOTOPBIM COTJIaieHusIM. J[oM MOsKeT OBITh BHICTPOCH
B BUKTOPHMAHCKOM WUJIM (DPAHILY3CKOM CTHJIE, €CJIM CJIe/loBaTh Olpejie-
JIEHHBIM apXUTeKTypHbIM 0oOpasuam. To ke BepHo u B otHomenn UML.
[TpuMeHeHMe 3TOTO SI3bIKA CYIIECTBEHHO YIIPOIIAET IOCIe/I0BATEIbHOE
MCTMOJIb30BAHIE MEXaHN3MOB, TEPEUNCICHHBIX HUKE:

U cnenundukanmmy;

U gomosHenus;

U npuHsATHIE pa3jieeHns;
O MexaHM3MBI pacIIupeHus.

Cnenudukanun. UML — weuto Gosbiiiee, gem pocto rpadudeckuii
SI3bIK. 3a KasK/I0 Y4acTbhio ero rpanyecKoil HOTalluu CTOUT CReUUPUKa-
uus (specification), cogepskalinas TEKCTOBOE IPeACTaBICHIE CUHTAK-
cHca M CEMaHTHUKH OIPEIeJIEHHOTO CTPOUTEIbHOr0 Osioka. Hampumep,
MUKTOTPaMMe KJIacca COOTBETCTBYET CIeIn(UKaINs, IIOJTHOCTHIO OIU-
chIBaroIiast Habop ero aTpubyTOB, OTepaIuiil (BKII0OYAST MX MOJHbBIE CUT-
HATYPbl) ¥ TIOBe/IeHNe, HO BU3yalbHO IUKTOIPaMMa MOJKET OTOOpasKaTh
JINITH MAJIYIO 9acTh 3Toi crienudukanmu. boiee Toro, MoxeT cymect-
BOBATb IPYTOE MTPe/ICTaBIEHIE 3TOTO KIacca, OTpaskaiolee COBEPIIeHHO
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JIPyTHEe ero acleKThbl, TeM He MeHee COOTBETCTBYIOIINE BCe TOU XKe cIie-
nudukanun. C nomoiipio rpaduueckoit Hotanmu UML Bb Busyasu-
3upyere cucremy, ¢ nomouibio crenuduranuiit UML onuceiBaete ee
neranu. TakuM 06pa3oM, JIOMYCKaeTCst TTOCIe[0BAaTEbHOE TIOCTPOEHUE
MOJIeJI — TMIar 3a IIaroM, KOT/la CHadaja pucyroTcs [UarpaMMbl, a 3aTeM
NOOABJISIETCST CEMAHTHKA K CIIEIIM(UKAIMSIM MOJIEJIH, — VN JK€ HaIPsi-
MY10, KOT/Ia B TIEPBYIO OUepeib co3/1atoTcs creluduranuu (BO3MOKHO,
IIPU BBITTOJHEHUN 0OPATHOTO TIPOEKTUPOBAHUST CYIECTBYIOIIEN CHCTeE-
MbI), @ 3aTeM PUCYIOTCSI MArPaMMBbl, [TPECTABIISIONINE UX ITPOEKIINH.

Cuenudukarun UML co3naior cemanTrnuecKuil 3aJHUN TIJIaH, KO-
TOPBIiT BKJIIOYAET B ceOsi BCE COCTABHbBIE YACTH BCEX MOJIEJIEIT CUCTEMBI,
cormacoBaHHbie MesKIy coboit. Takm o6pazom, muarpammvsl UML — ato
MPOCTble BU3yasbHbIE IIPOEKIIMN HA 3TOT 33/IHUM T1J1aH, IPU 3TOM KasK-
Jlag U3 HUX PACKPbIBAET HEKOTOPBIN CYIIECTBEHHDBIN ACTIEKT CUCTEMBI.

Nomnomnenus (adornments). BospmmucTBo asemertoB UML nme-
0T YHUKAJIBHYIO U MIPSAMYIO TpauuecKyio HOTAIINIo, KOTOpas AaeT
BU3YaJIbHOE TIPeJICTaBjieHne HanboJiee BaXKHBIX aCIIEKTOB HIEMEHTA.
Hanpumep, o6o3Hauenne Kiaacca pazpaboTaHo Tak, 4TO €ro JIETKO PH-
COBaTh, MOTOMY YTO KJIACC — ATO YaCTO YHOTPeOJISEMbIN 3JIEMEHT TIPH
MOJIETUPOBAHIN 0OBEKTHO-OPUEHTUPOBAHHBIX cucTeM. Hortarms kiac-
ca TaksKe MOKa3bIBAET €ro Harbosiee BaKHBIE aCIIEKTHI: UMsl, aTPUOYThI
1 OIepaInu.

Crernmudukarus Kaacca MOKET COJIEPKATh W IPYTHE JIeTAJN, TaKHe
KaK BUAMMOCTDb aTpUOYTOB ¥ omepariii. MHOTHe W3 3THX JeTaieil Mo-
ryT u300pakarbesi B Bu/e rpaduuecKuX Wil TEKCTOBBIX OMOJHEHUT
K 6a30BOMY MPSIMOYTOJILHUKY, TPeJICTaBstonieMy kiaacc. Hampumep,
puc. 2.18 memoncTpupyeT Kiracc, B 0003HaYeHHe KOTOPOTO BKIIOYEHbI
JIOTIOJTHEH I, YKA3bIBAIOII[HE HA TO, YTO ITOT KJIACC aOCTPAKTHBI, IMEeT
JIB€ OTKPBITbIE, O/IHY 3alUIIEHHYIO ¥ OJHY 3aKPBITYIO Ollepaliu.

Transaction

+ execute()
+ rollback()
# priority()
- timestamp()

Puc. 2.18. JononHeHus

Kaxnpiit snement B Hotarmun UML Haunnaercs ¢ 6a30BOro CUMBO-
JIa, K KOTOPOMY MOTYT ObITh 00aBJIeHbI pa3HOOOpasHble crenn(ruIHbIe
JUTST HETO JIOTTOJTHEH NS,

Ipunsreie paszaenenus (common divisions). IIpu mogenmnpoBanun
00bEKTHO-OPUEHTHPOBAHHBIX CHCTEM TIPECTaBIeHUE O TIPEAMETHON 06-
JIACTH MOJKET OBITH pasie/ieHO HECKOMbKIMHI CIIOCOOaMHU.
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Oobsexmut 06-
cysxcoaromes
6 eaage 13.

Humepdgeiicot
obcymxcoarom-
cs 6 enage 11.

Bo-11epBbIX, cyliecTByeT pasjieieHne Ha Kiacchl U 00bekThl. Kiace
IPe/ICTaBJIsIET COO0i abCTPAKINIO, a 00BEKT — KOHKPETHYIO €€ MaTepH-
aymmzario. B UML Bbl MoKeTe MOJIEIMPOBATh KaK KJIAacChl, TaK U 00b-
extol (cM. puc. 2.19). B rpaduueckom npencrasiennn oobekra UML
HCITOJIb3YET TOT JKe CUMBOJI, 4YTO | JIJIST €T0 KJIAcca, HO C MOYePKUBAaHM-
€M UMeHU 00beKTA.

Jan : Customer

Customer

name
address : Customer

phone

Elyse

Puc. 2.19. Knaccbl 1 06beKkTbI

Ha puc. 2.19 nokasan oaun kiacc Customer (IlokymaTenn) Bmec-
Te ¢ TpeMst oObektamu: Jan ([IskeH), KOTOpBIH MOMeUeH, Kak 00beKT,
SIBHO SIBJISIONIUICST 00BEKTOM Kitacca Customer, :Customer (AHOHMMHBII
00bexT Kmacca Custoner) u Elyse (Dausa), creruukaius KOTOPOro OT-
HOCHT ero K KJaccy Custoner, XOTst 9T0 He 0TOOPaKeHO SIBHO.

[Tourn KaxabIil cTpouTeabHbIi 610k UML xapakrepusyercs 1o-
JNOGHOMN IMXOTOMMEN «Kjacc/00bekT>. Harpumep, cymnecTByOT Bapu-
AHTBI UCMOJIB30BAHUS U 9K3EMILJISIPbI BAPUAHTOB MCIOJIb30BAHNS, KOM-
MTOHEHTBHI U 9K3EMILIISIPbI KOMIIOHEHTOB, Y3JIbl U 9K3EMILJISIPBI Y3JI0B U T.1I.

Bo-BTOpbIX, cymiecTByeT pasjieseHne uHTepdelica U peaansanuu.
WnTepdetic onpenenser coryanienue, a peajnsains MpeiCTaBIsIeT ero
KOHKPETHOE BOILIOIIEHKE U 0OSI3YETCsl TOYHO CJIEZI0BATh MOJHON ceMaH-
trke naTepdeiica. B UML Bbl MOKeTe MOJIe/TMPOBaTh KaK MHTEPQENCHI,
Tak u ux peanusanuu (cm. puc. 2.20).

IlUnknown g /e
-
C spellingwizard.dll IDictionary

ISpelling

Puc. 2.20. HTepdencol n peanmaaumm

Ha sToMm pucynke mprucyTCTBYET OMH KOMITOHEHT 110 UMeHU Spelling-
Wizard.d11 (MacreplIposepkuOpdorpacdun.dll), koropsriii peasusyer aBa
nntepdeiica — IUnknown (IHeusBectnoeCnoBo) u Ispelling (IHamuca-
nue). O takke 3anpanmuBaer uarepdetic Idictionary (ICmoBaps), KoTo-
PBIiT 10JIKEH OBITH TIPEIOCTABIIEH IPYTUM KOMIIOHEHTOM.
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[Moutn kaskablii crpoutesbHblil 6;10k UML obazaer Toii jke Iuxo-
Tomueil «uaTepdeiic/peannsarugy. Hanpumep, BapuaHThl MCIIOTbH30-
BaHUS PeaTN3yI0TCsl KOOTIePAIMSIME, & OIIePAIUN — METOIaMU.

B-TpeTbuXx, cyliecTByeT pasziesieHue Ha TUII ¥ poJib. Tun ekiapupyer
KJTACC CYIHOCTH, HATpUMep 00beKT, aTpudyT nim napameTp. PoJb onucei-
BaeT 3HAUEHHe CYITHOCTH BHYTPH KOHTEKCTA, TAKOTO KaK KJIacC, KOMIIOHEHT
nin Koorepanust. JIiobast cynHocTs, hOpMUPYIONIAs YaCTh CTPYKTYPbI
JPYTOH CyIHOCTH (K TIPUMEPY, aTpUOYT), 001a1aeT 06eMHU XapaKTePUC-
tukamu. OHa HacsesyeT HEKOTOPBIN CMBIC OT THIIA, KOTOPOMY TIPWHA-
JUTESKUT, & ZIPYTOM CMBICJ — OT €r0 POJI B JaHHOM KOHTeKcTe (puc. 2.21).

TicketOrder

customer:Person

Puc. 2.21. HYacTb C posibio 1 TUMOM

Mexanuambl pacmmpenus (extensibility mechanisms). UML — ato
CTaHAPTHBIN SI3BIK Pa3pabOTKU «4epTesKeil» MPOrpaMMHOTO 0becTe-
YeHWsI, HO HU OJ[H 3aMKHYTBII SI3bIK He MOJKET OBbITh HACTOJIBKO BbIPA-
3UTEJHHBIM, 4TOOBI OXBATUTH BCE HIOAHCHI BCEX BO3MOKHBIX MOJIETIEN BO
Bcex 00J1acTsIX mpuMeHenust B jiro0oe Bpemsi. 1o atoii mpuurne UML siB-
JISTIETCST OTKPBITBIM $I3BIKOM, KOTOPBIIA JIa€T BO3MOKHOCTH BBOIUTH KOHT-
posmpyeMbie pacuinpenns. Mexaanambl pactmpenuss UM L Bkiouaror:

U crepeoTursr;
U nomeueHHble 3HAYEHMS;
U orpanuvenus.

Cmepeomun (stereotype) pacimpsiet ciaoBapb UML, mo3Bossist co-
3/aBaTh HOBbIE BU/bI CTPOUTEIbHBIX OJOKOB, KOTOPbIE HACIIEMLYIOTCS OT
CYIIECTBYIONINX, HO TIPW 3TOM CTEeTIM(UIHBI I/ PeleHns KOHKPETHOM
npobsiembl. Hanipumep, eciii Bbl paboTaeTe ¢ SI3bIKOM IIPOrPaMMUPOBa-
HUd, TaKUM Kak Java nian C++, BaM 4acTo MPUXOANTCS MOJIETUPOBATH
uckmouenus (exceptions). B aTux si3bIKax UCKJIIOYEHUST — 9TO OOBIYHbIE
KJIACCHI, XOTSI ¥ TPaKTyeMbie 0c00bIM 00pa3zom. O6bIaHO Tpebyercs, 4To-
ObI UCKJTIOUEHST MOKHO OBLITO BO30YIKIaTh U MEPEXBATHIBATH, U HUYETO
6ostee. Bbl MOKeTe TOMETUTH UCKITIOYEHUS] COOTBETCTBYIONUM CTEPEO-
TUIIOM, TEM CaMbIM CJ[€JIaB UX TOAOOHBIMU OA30BBIM CTPOUTETHLHBIM
6sokam. Ha puc. 2.19 a1o nmokazano Ha npumepe Kiacca OverFlow.

ITomeuennoe snauenue (tagged value) pacummpsier cBoiicTBa cTepeo-
tuna UML, mo3Bosisist BKII0UaTh HOBYI0 MH(MOPMAIIHIO B CHIETTM(DUKAIINIO
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crepeorunia. Harpumep, eciii Bbl pabotaere HaJl «<KOPOOGOYHBIMS> MPO-
JIyKTOM U BBIITyCKaeTe MHOTO BEPCHUH, BAM YaCTO MTPUXO/IUTCI OTCIIEKU-
BaTh BEPCHUIO U aBTOPA OIPE/IEIEHHBIX BasKHBIX abcTpakiwii. Hu Bepcus,
HU aBTop He stBJistiorest ipumutuBamu UML. Ouu MoryT ObITH 106aBJIE-
HBI K JTI000MY CTPOUTETLHOMY OJIOKY, TAKOMY KaK KJIACC, 32 CIET BBE/Ie-
HUS B HETO HOBBIX TIOMEUEHHBIX 3HaYeHul. Tak, HaripumMep, Ha puc. 2.19
kJacc EventQueue pacunpseTcs: SSBHOM MOMETKOM €ro BepCUu W aBTopa.

Oezpanuuenus: pacpsiioT CEMaHTHKY cTpouTesbioro 6oka UML,
M03BOJIsISA 100ABIISITH HOBBIE TIPABUIIA WA MOAUMDUIIUPOBATD CYIIECTBY-
fotue. [Ipeanooxum, BaM OHaI0OUIOCHh OTPAaHUYUTD Kirace EventQueue
TaK, YTOOBI Bce COOBITHUST 0OABIISLINCH B 0YePeb 110 TOpsiiKy. Kak Buj-
HO Ha puc. 2.22, s 9TOTO MOKHO [00aBUTH OTPAHUIEHHE, SIBHO 33/1A10-
1iee Takoe TpaBuIo 11 omeparmn add.

«authored» «authored»
EventQueue [ ~=--~ version = 3.2
«exception» e author = egb
Overflow
add() - - - -1 - - - - {no nopsiaky}
remove()
flush()

Puc. 2.22. MexaHn3Mbl paclunpeHms

Bce ati1 Tpu MexaHU3Ma pacunpeHust 93bIKa COBMECTHO TTO3BOJISIOT
moudunmposat UML B cooTrBeTcTBHM ¢ TPeOOBAHUSME BAILEro IIPO-
ekTa. Kpome TOro, oHm AaioT BO3MOKHOCTD ajantupoBaTb UML K HOBbIM
[POrPaMMHBIM TEXHOJIOTHSIM, HAIIPUMEP K BEPOSITHOMY HOSIBJIEHUIO GO-
Jiee MOITHBIX SI3BIKOB PaCIPe/IeIEeHHOTO POTrpaMMUPOBaHust. Bbl MokeTe
100aBJISITH HOBBIE CTPOMTENbHbBIE OJIOKH, MOANMUITMPOBATD Clieln(pUKa-
IO CYTIECTBYIONIUX U JIasKe U3MEHSITh UX CEMaHTHUKY. EcTecTBeHHO, ipn
9TOM HY’KHO COOJIIOIATh MeEPY, 4TOOBI TIO00HbBIE PACIIMPEHUST HE MOB-
pemuiu raaBhoit e UML — BoamoskHOCTH 06MeHa nH(opMaImeii.

ApxutekTypa

Busyanmsarus, crenduIIpoBaHue, KOHCTPYHPOBaHUE U JOKYMEHTH-
poOBaHnE IPOIrPaMMHbIX CUCTEM Tpe6y10T UX IIPpEACTaBJ/IEHUA C PA3JIMYHbIX
TOYEK 3PEHUA. Paznbie 3aMHTEPECOBAaHHbIE JIMIIa — KOHEYHbIE I110/1b30BaTE-
JIN, aHAJINTUKU, paBpa6OT‘{I/IKI/I, CUCTEMHbBIE MHTETPaTOPbI, TECTUPOBIIN-
KU, TEXHUYECKHUE ITNCATE/IN N MEHE/PKEPDBI ITPOEKTA — MMEIOT Pa3JIMYHOE
IIpeacTaB/JIEHUE O IIPOEKTE, Ka)KIIbeI U3 HUX BUAUT CUCTEMY T10-Pa3HOMY
B pa3HbI€ MOMEHTBI €10 JKN3HEHHOTO IIUKJIA. Cucmemmnas apxumexkmypa 18-
JISIETCST, TIOXKAJTyit, HarboJIee BaKHBIM TIPOLyKTOM, KOTOPbIIA MOKET OBITH
HCITIOJIb30BaH VI YIIPpaBJIEHUSA BCEMU 9TUMU p33H006p.’:13HbIMI/I TOYKaMUn
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3PEHUS U TEM CaMbIM YIIPABJISIET UTEPATUBHBIM U TIOMIATOBBIM TIPOIIEC-
COM pa3pabOTKHU CHCTEMBI HA TIPOTSKEHNN BCETO €€ JKIM3HEHHOTO TUKJIA.
Apxumexmypa — 910 HabOP CYIIECTBEHHDIX PEIEHNIT OTHOCUTETBHO:

U opranusanuu MporpaMMHOM CUCTEMBI;

BBIOOPA CTPYKTYPHBIX ATIEMEHTOB, COCTABJISTIONINX CUCTEMY, U UX
nHTepdeicos;

TTOBE/ICHNST 9TUX AJIEMEHTOB, OTIPE/IEJIEHHOTO B X KOOTIEPAITHIX;
00beIMHEHNST ATUX CTPYKTYPHBIX U MOBEIEHYECKUX DJIEMEHTOB
B 60JIe€ KPYITHbIE MOJICUCTEMBI,

APXUTEKTYPHOTO CTUJIS, ONIPe/Ie/IAIONero OPraHu3alio CUCTe-
MBI CTaTUYeCKue U AMHAMUYECKUe 3JIeMEeHTbI M UX UHTePdeliChl,
KOOIEepaIuio 1 KOMIIO3UIIHIO.

a
d
a
a

ApxuTeKTypa IpOrpaMMHOTO 00€CTIEYeHUsT KACAETCST He TOJIBKO €ro
CTPYKTYPBI U TIOBEJIEHUSI, HO TaKKe M0JIb30BATEIbCKUX CBOWMCTB, (DyHK-
[IMOHATIBHOCTH, TPOU3BOAUTEHBHOCTH, THOKOCTH, BO3MOKHOCTH MTOBTOP-
HOTO MCIOJIb30BAHMSI, TOHSATHOCTH, 9KOHOMUYECKUX U TEXHOJOTHYEeC-
KIX OTPAHMYEHUN 1 KOMIIPOMICCOB, & TaKKe 3CTeTHUYECKIX BOIIPOCOB.

Kak nokazano Ha puc. 2.23, apxuTeKTypa MPOrpaMMHOM CUCTEMbI MO-
KeT OBITh HAMJTYUYIINM 00PA30M OIHCAHA C TIOMOIIBIO TISITH B3aUMOCBSI3aH-
HBIX TIpe/icTaBIeHIH. Kaxkioe mpezcTaBienne — MpoeKInst OpraHn3aium
U CTPYKTYPBI CUCTEMBI, COCPE/IOTOYEHHAS HA OTIPE/IETIEHHOM €€ acIeKTe.

cnoBapb, cOopka CUCTEMBI,
GbYHKUMOHANBbHOCTb ynpasneHve
KOHdUrypauven
BUA, C TOYKU BUA, C TOYKU durypau
3peHus 3peHus
NPOeKTUPOBaHUSA peanusauum
BUA C TOYKMN
noBeaeHne 3peHnsA BapuaHToB
M“cnonb3oBaHus
BUA, C TOYKU BUA, C TOYKU 3peHus
3pEeHUsl NPOLLECCOB pa3BepTbiBaHUS
npon3BoanNTENIbHOCTb, TOMONIOrNs CUCTEMBI,
MacLuTabupyemMocTb, pacnpenenexue,
nponyckHas nocTaeka,
CMNOCcoBHOCTb yCcTaHOBKa

Puc. 2.23. MogennpoBaHue CUCTEMHOMN apXUTEKTYpbI

[IpencraBienue gapuanmos ucnoIb306aHUs CACTEMbBI OXBAThIBAET
BApUAHTBI MCTIOJb30BAHNS, ONUCHIBAIOTINE TIOBE/[EHE CUCTEMbI C TOU-
KU 3peHusT KOHEYHBIX TT0JIb30BaTEeH, aHATUTUKOB U TECTUPOBIUKOB.
Wx B3rsi B 1eHCTBUTEBHOCTH ClIEU(UITIPYET HEe UCTUHHYIO Opra-
HU3AIWIO TPOTPAMMHOI CHCTEMBI, a JIUIIb HEKUE BUKYIINE CHUJIIBI,
(opmupyitorue cucteMuyio apxutektypy. B s3pike UML cratuueckue
aCIeKThl HTOTO TIPEJICTABJIEHUS TIEPEIAIOTCS IUarpaMMaMi BapUaHTOB
WCITOJTb30BAHUS, a IMHAMWYECKHUE ero acTlieKThl — JruarpaMMaMy B3au-
MOJIENICTBUI, COCTOSTHUI U JIeSITEIBHOCTH.
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[IpencraBiieHrie CUCTEMBI ¢ TOYKU 3PEHUST 0U3AliHA OXBAThIBAET
KJ1acchl, MHTepdench 1 Koorepaiuu, GopMUPYIOIINE CI0BAPh TPO-
6JieMbl U ee pelieHne. DTo MPeCTaBIeHne B OCHOBHOM TIO/IIEP/KUBA-
eT (OYHKIMOHAJIbHbBIE TPEOOBAHUS K CHCTEME, TO €CTh CEPBYC, KOTOPBIIA
OHA JIOJIZKHA TIPE/IOCTABISATh KOHEYHBIM 1T0JTb30BaresiaM. CtaTudeckue
acrekTbl atoro npezcrasienus B UML cocpenoTouenbl B ruarpammax
KJIACCOB U OOBEKTOB, & IMHAMUYECKUE TIEPENAIOTCS IMarpaMMaMi B3a-
UMOJIEVCTBUH, COCTOSHUN U JiedTeTbHOCTU. /[Mmarpamma BHyTpeHHEH
CTPYKTYPBI KJIACCA, B YACTHOCTH, TAKKe MOJIe3HA.

[IpencraBienne 63aumo0eticmeusi CACTEMBI TOKA3bIBAET MOTOK YIIPAB-
JIeHUs, TPOXOJISIIINI Yepes3 pasHble ee YacTH, BKITI0Yast BO3MOKHbIE MeXa-
HU3MbI [TApAJJIeIN3Ma U CHHXPOHU3AINN. JTO TPEICTABJICHNE KacaeTcst
MPOU3BOUTENFHOCTH, MACIITAOMPYEMOCTH 1 IPOITYCKHOM CIIOCOOHOCTI
cucrembl. CTaTndeckre v TMHAMUYECKUE aCTIeKThI ATOTO TPEICTaBICHUS
B UML nipezicraBierbl B HEKOTOPBIX BU/IAX JMATPAMM, UCIIOJIb3YEeMbIX
B TIPeJICTaBJIEHNN JTU3alina, HOo ¢hOKYCUPOBAHBI HA aKTUBHBIX KJIaccax,
VIIPABJISIONINX CUCTEMOI, M ITepeaBaeMbIX MEKIY HUMH COOOIIEHUSIX.

[IpexcraBienvie pearudayuy CMCTeMbl OXBaThIBAeT apTedaKThl,
HCTIOJTb3yeMblIe st COOPKH ¥ (DU3UYECKO peann3aiui CUCTEMbL. DTO
MIpeJICTaBIeHre B TIEPBYIO OUEPe/lb OTHOCUTCS K YIIPABJIEHUIO KOHDUTY-
panueiil Bepcuii CUCTeMbl, COCTOAIIEeH U3 He3aBUCUMBIX (B OIpejiesIeH-
HOH crerenn) $HailIoB 1 KOMIIOHEHTOB, KOTOPbIE MOTYT ObITh COOPaHbI
Pa3IMYHBIMU criocobamu it GopMUPOBaHust paboTaIOIIEll CUCTEMBI.
OHO TaKsKe CBSI3aHO ¢ OTOOPaKEHNEM U3 JIOTHYECKUX KJIACCOB M KOMIIO-
HeHnToB B pusnueckue apredarktol. B UML cTaTnyeckue aciekTbl 3TOro
MIPeJICTABIEHUST OTPAKEHBI B iMarpaMMax apTehakToB, IMHAMUYECKHE
aCTeKThI — B IMarpaMMax B3auMOJIEHCTBUS, COCTOSTHUN 1 JIeSITeThHOCTH.

[IpejcTaBiieHne pasgepmvleaniisi CACTEMbI OXBAaTBIBAET y3JIbl, 00pa-
3YIOIIKE TOMOJIOrMI0 060PyI0BaHNs, Ha KOTOPOM paboTaeT cucTema.
ITO TIPe/ICTaBJIeHNEe B OCHOBHOM CBSI3aHO C ITOCTaBKOM, pacipe/iesieHu-
€M M YCTAHOBKOI YacTel, cocTapJsionux ¢pusndeckyto cucrtemy. Ero
cratuvyeckue acrektsl B UML onuceIBaoTCs AuarpaMmMaMu pasMmeliie-
HUS, a IUHAMUYeCKUe — IMarpaMMaMi B3auMO/IeCTBUM, COCTOSIHUN
U JIeSITeJTbHOCTH.

Kak/oe 3 9TUX MATH MPEACTABIECHUNA MOKET OBITh JOCTATOUHBIM
JUUIST pa3JIMYHBIX 3aMHTEPECOBAHHBIX JINII, UMEIOIIUX OTHOIIIEHNE K pa3pa-
GOTKE M 9KCILTyaTallni CUCTEMBI, TIO3BOJISISI UM COCPEIOTOYUTHCSI TOJBKO
Ha TeX acleKTaX apXUTEeKTYPbI, KOTOPbIE HEIIOCPE/ICTBEHHO X KaCatOTCs.
OpHako Bce 3Th TPE/ICTABICHUS TaKKe B3aUMOIEUCTBYIOT JIPYT C JIPYTOM.
Y371b1 U3 TIPE/ICTABJICHUST Pa3MENIeHUsI CO/IePsKaT KOMITOHEHTBI U3 TIPe/i-
CTaBJIEHUS peasin3aliiy, KOTOpbie, B CBOIO OUYepe/ib, MPEeJCTABIISIOT
€000l (hU3NIECKYIO0 pealn3alliio KIaccoB, HHTePhENcoB, Koomeparuit
1 aKTUBHBIX KJACCOB M3 IPE/CTABJIEHUN U3aliHA U B3aUMOJICHCTBUS.
UML nosBoJisieT BbIPa3uTh KaxK/0€ U3 TSTH TPEICTABICHUIN.
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JXU3HEHHbIN LWKN pa3paboTku
NPOrpaMmHoOro obecneyeHns

Aspik UML B 0ocCHOBHOM He3aBUCUM OT OpPraHu3alldu Mpoliecca
pa3paboTKM, TO €CTh He TIPUBSI3aH K KAKOMY-TM00 KOHKPETHOMY ITHKJTY
IPOM3BOACTBA IIPOrPAMMHOTO MPOAYKTa, HO JJISE TOIO, YTOObI B MaKCH-
MaJIbHOU CTeTeH! BOCIIOJIb30BATHCS €r0 TTPEUMYIIeCTBAMHU, BAM CTOUT
PaccMOTPETh MPOIIECC, KOTOPBIN JI0JIKEH OBbITh:

U ynpasisieMbIM BapuaHTaMU HCIIOJIb30BAHUS;
U CKOHIIEHTPUPOBAHHBIM Ha APXUTEKTYPE;
U wWTepaTUBHBIM U TTOMIATOBBIM.

[Iporiecc, ynpasisemviii sapuanmamu ucnoiv3osanus (use case dri-
ven) — o3HayaeT, YTO BapUAHTbI NCII0JIb30BaHUS UCIIOJIb3YIOTCS B Kayec-
TBE MEPBUYHBIX PA00YNX MTPOYKTOB, HA OCHOBAHUU KOTOPBIX OMPEIEIISI-
eTcs JKeJaTebHOe TIOBe/IeHNe CUCTEMBbI, TPOBEPSIETCS U MTOITBEPKAALTCS
[PABUIILHOCTH BBIGPAHHON CHCTEMHON apXUTEKTY PbI, TPOU3BOAUTCS TEC-
TUPOBAHUE U BeJIeTCsI OOIIEHNE 3aNHTEPECOBAHHBIX JIVII, UMEIOIIMX OTHO-
HICHUE K [IPOEKTY.

[Tpouecc, ckonyenmpuposannwviii na apxumexmype (architecture-
centric) — o3HAyYaeT, YTO APXUTEKTYPA CUCTEMBI SIBJISETCS MEePBUYHBIM
paboUYrM MPOLYKTOM JIJIsST ITPOIECCa KOHIIENTYATM3auH, KOHCTPYUPO-
BaHUsI, YIIPABJIEHNS U PA3BUTHSI CHCTEMBI BO BPeMsI €€ Pa3paboOTKL.

HUmepamuenwui (iterative) mportecc — TOT, KOTOPBIN BKIIOYAET yITPaB-
JIeHWe TIOTOKOM HCITOJIHSIEeMbIX Bepcuii cuctemsl. [lowazoswviil (incre-
mental) Tporiecc mopazyMeBaeT HEMPePHIBHYIO UHTETPAIHIO CHCTEM-
HOIl apXUTEKTYPBI B LIeJISIX BBIIIYCKA BEPCUl, Kax/as MOCIeyonas
13 KOTOPBIX YCOBEPIIEHCTBOBAHA 110 CpaBHEHMIO ¢ nipeabiayeit. [Tpo-
1ece, SIBJISIONUICS NTePATUBHBIM 1 ITONIIATOBBIM, HA3bIBAETCS POUECCOM
¢ ynpasnsiemvim puckom (risk-driven), mocKoJIbKY TIPH BBIITYCKe KaKIOi
HOBOI1 Bepcuu (pesiusa) cepbe3Hoe BHUMaHUe Y/ess1eTCs BbIBICHIIO
(akTOPOB, PEACTABISIONINX HANOOJBIIIIT PUCK JIJIS TPOEKTA B IIEJIOM,
U CBeJIeHUSI UX K MUHUMYMY.

Takoii ynpasisieMblii BApUaHTaMU UCIIOJIb30BaHMS, CKOHIIEHTPHUPO-
BAHHbBIN HA APXUTEKTYPE, UTEPATUBHBIN U TIONMIATOBBIN MPOIECC MOKET
6b1Th pa3out Ha (azer. Paza — 3T0 OTPE30K BPEMEHN MESK/LY IBYMST BaK-
HBIMU KOHMpPOoavHbiMu moukamu (milestones) mpoitecca, B KOTOPBIX /10~
CTUTAIOTCS YETKO OIpe/eJIeHHbIe T1eJIU, 3aBEPIIEHO CO3/laHme pabourx
IIPOJIYKTOB U IIPUHUMAETCS pellleHue o nepexojie K cienyloneil dase.
Kax moxaszano Ha puc. 2.24, cymnecTByoT 4eTbipe (ha3bl KU3HEHHOTO
[UKJIa pazpaboTKu: HavyaabHas (asa, pazpaboTKa, KOHCTPYHUPOBAHHUE
u BHezipene. Ha quarpamme motok paboT n3o0paskeH B KOHTEKCTE ITHX
(bas, B pesyJibrare 4ero 1eMOHCTPUPYETCS Pa3IMYHbII yPOBEHb KOHIIEH-
TpaIMK HA BBITIOJIHEHUH €0 COCTABHBIX YacTel.
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Puc. 2.24. XXnaHeHHbIn Lunkn pas3paboTky NporpaMMHON CUCTEMbI

Hauanvnas ¢pasa (inception) — nepsas asa mpoiiecca, Ha MPOTSI-
’KEeHUU KOTOPOU HavaIbHast M/Ies1 OJIydaeT J0CTaTOYHOE 0O0CHOBaHIE
(1o kpaitHeil Mepe, BHyTpeHHee) JJisi obecriedeHus nepexoja K ¢ase
pa3paboTKu.

Paspabomxka (elaboration) — Bropast ¢asa mpoiecca, Korjga ormpe-
JeJisTioTest TpeboBaHUs K POAYKTY 1 apxutekrype. CucteMHble Tpe-
GOBaHUSI MOT'YT BKJIIOYATh B ce0s1 IMPOKUI AnariasoH (hOPMYIUPOBOK —
OT OOIUX MPEIIOKEHUI 0 TeTATHHBIX KPUTEPUEB OIEHKHU, KA/l
13 KOTOPBIX MOCBAIIEH OMMCAHUIO OTIPE/IeJIEHHOTO (DYHKITMOHAIBHOTO
i He(pyHKIIMOHAJIBHOTO TIOBE/IEHNST CUCTEMbBI U 3aKJIA/IbIBAET OCHOBBI
LTSt OPTaHU3AINY TeCTUPOBAHNS.

Koncmpyuposanue (construction) — tpetbst (pasa mpoiecca, Korja
HCTIOTHSAEMBIN apXUTEKTYPHBIN TPOTOTHUT TprobpeTaeT (hopMmy, B KOTO-
poii OH MOKeT OBITH MTPEICTABIIEH MTOJB30BaTesiM. Ha aTom aTare Tpe-
6oBaHuUs K cucTeMe, 0COOEHHO KPUTEPUHU OIIEHKH, TIOCTOSTHHO ITepecMaT-
PHMBAIOTCS B COOTBETCTBUU C U3MEHSIONMMUCS TT0TpebHOCTAMuU. Takxke
BBIJIEJISIOTCST HEOOXO/IMMBbIE PECYPCHI JIJIST YMEHBIEHWSI PHCKOB.

Bneopenue (transition) — yerBepras ¢asa mpoiiecca, B Xojie KOTOpoit
mporpaMmMHoe obecriedeHue mmepepaeTcs mosb3oatensm. Ho mporiecc
pa3paboTKU PEIKO 3aBEPIIAETCS HA HTOM, TIOTOMY UTO JaKe Ha JaHHON
(hase crcremMa HEMPEPBHIBHO COBEPIIEHCTBYETCS: YCTPAHSIOTCST ONTHOKN
1 106aBJISIOTCS He BOIIE/IINe B PaHHIe BEPCHK HOBbIE (DYHKIIMOHAIb-
HbIe BO3MOKHOCTH.

Ot 371eMEHT, KOTOPbIiT OTJIMYAET TIPOIECC PaspabOTKH B IIEJIOM ¥ [IPH-
CYTCTBYET BO BCeX ueThIpex (hazax, — 9T0 urepanus. Umepayusi — 4€TKO
orpesiesieHHas TIOCTeI0BATETbHOCTD IEUCTBUT C ICHO ChOPMYTMPOBAHHBIM
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TJIAHOM Y KPUTEPUSIMU OTIEHKH, TPUBOJISTIAS K MTOSIBJICHUIO HOBOW BEPCUH
CHCTEMBI, KOTOPasi MOKET OBITh BBITIOJIHEHA, TIPOTECTHPOBAHA U OIIEHEHA.
VcnomHsiemas cructema He o0sizaHa ObITh peain3oBaHa BHEIHE. [10CKoIIb-
Ky UTeparys Mopo;KIaeT UCIOTHIEMBbIii TIPOJYKT, IOCTUTHYTBII TIPOTPECC
1 YPOBEHb PUCKA MOTYT GBITH OIIEHEHBI 3aHOBO TIOCJIE KAKION TAKOI MTepa-
K. DTO 3HAYUT, YTO JKMBHEHHBII IIUKJI Pa3pabOTKK MPOrPaMMHOT0 obec-
TieYeHrst MO>KHO XapaKTepH30BaTh KaK HETIPEPBIBHBII TIOTOK MCHIOTHSIEMbBIX
BEPCHUIi, PeAN3YIOINX aPXUTEKTYPY CHCTEMBI C TIPOMEKYTOYHOI KOPPEK-
Vel [T CHUKEHMS TIOTEHIMATBHOTO PUCKA. JTO MOAYEPKUBAET 3HAUCHTE
ApPXUTEKTYPbI KaK BayKHEHUIIIETO 2JIeMeHTa TIPOTPAMMHON CHCTEMBI 1 (DOKY-
cupyer UML Ha Mozie/IMpoOBaHUN Pa3IMYHbIX ee TPEJCTaBICHHN.



Fnasa 3. 3apaBcreyii, mup!

B sTo0i1 ri1aBe:

Knacce! u apredakTs

CraTnyeckue U THHAMUYECKHE MO/IeJIH
BzaumogeiictBue Mmoenei
Pacumpenuss UML

Bpaitan Kepauran (Brian Kernighan) u /leanuc Puun (Dennis Ritchie),
aBTOPBI SI3bIKa TporpaMMupoBannst C, yKa3bIBau, YTO «eIMHCTBEHHbII
c11oco6 U3YYUTh HOBBI SI3BIK TPOTPAMMHUPOBAHISI — ATO MHCATh HA HEM
nporpamMmbly. To ke Bepro u B orHonennu UML. ExuHcTBeHHBIN cTTo-
€00 UBYUYHTD HTOT SI3BIK — MMUCATH MOJIEJTH HA HEM.

[TepBast mporpamMma, KOTOPYIO MHOTHE Pa3pabOTUMKH TTHTITYT, TIPUCTY -
masi K OCBOEHUIO HOBOTO SI3bIKA MMPOTPAMMUPOBAHNS, — MTPOCTEHIIAst: OHA
JleJIaeT HeMHOTMM GOJIBIIE, YeM IIPOCTO MeYaTaeT CTPOKY «3APaBCTBYH,
mup!> (Hello, World!) Briosise pasymuoe Hagasio, moTomy 4To, CIIPaBUB-
HIACH C TAKUM TPUBUAJILHBIM TIPUJIOKEHIEM, BbI HABEPHSIKA 3aXOTHUTE TIPO-
NIOJBKATh yauThesi. Kpome Toro, ata mporpamMmma To3BOJIIET PACKPBITh BCIO
HEOOXOANMYT0 HH(MPACTPYKTYPY, HEOOXOIUMYIO JIJIsT ee COOPKH U 3aIlyCKa.

Nrak, naunem nzyuenne UML ¢ MmosesmpoBanus «3/1paBCTBYH,
Mup!> ITO MOYTH caMoe TTPOCTOe TTPUMEHEHNE SI3bIKa, KOTOPOE TOJIb-
KO MOKHO cebe mpencTaButh. OMHAKO MPOCTOTA OOMAHYNBA: B OCHOBE
MPUJIOKEHWST, KOTOPOE Mbl Ceiiyac CO3/IaJINM, JieKaT HEKOTOPbIe MHTe-
pecHbIe MEXaHU3MbI, 00eCTIeYnBAIOIIIIEe €T0 PaboTYy.

KntoueBble abCTpakLmm

AnmieT Ha g3bIKe Java, BBIBOJSIINN CTPOKY «3APaBCTBYH, MUp!»> B
Web-6paysepe, 10cTaTOUHO MPOCT:

import java.awt.Graphics;
class HelloWorld extends java.applet.Applet {
public void paint (Graphics g) {
g.drawString(“3apaBcTyit, Mup!”, 10, 10);
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[IepBas cTpoka kozxa
import java.awt.Graphics;

obecrieurBaeT oCTyM K Kiaaccy Graphics (Ipaduka) st mociemyoniero
koma. [Ipeduke java.awt. crermuimpyer makeTt Java, B KOTOPOM HaX0-
JIUTCA KJracc Graphics.

Bropas cTpoka koza

class HelloWorld extends java.applet.Applet {

MpeJiCTaBIIsieT HOBBIN Kiace 1o uMenu HelloWorld v yKa3bIBaeT, YTO OH SIB-
JISTETCST TIOTOMKOM KJtacca Applet, HaXO/SIIerocs B makere java.applet.
Crenytorye Tpu CTPOKH KOJIA:

public void paint (Graphics g) {
g.drawString(“3ppascTayit, mup!”, 10, 10);
}

0OBSIBJISIIOT OTIEPAITUIO TI0 UMEHU paint, peasnsaIiysi KOTOPOU BbI3bIBAET
npyryto oreparuio— drawString (BeiBogCTPOKN ), OTBEUAIOIIYIO 32 BBIBOJL
CTPOKU «3I[PaBCTBYH, MUP!» 110 3a/laHHBIM KOOpAWHATaM. B 00bIYHOM
00bEKTHO-OPUEHTUPOBAHHOI MaHepe drawString siBjisieTcst onepaiuei
00beKTa, IIePEJaHHOTO B IIapaMeTpe g, TUIl KOTOPOro — Kjacc Graphics.
MonenupoBanue atoro npusoxkenusi Ha UML noctaTouno npocto.
Kak mokassiBaet puc. 3.1, BbI MOKeTe Tpe/icTaBUTh Kiaacc HelloWorld rpa-
(pnyecku B Bujie MpAMOYTOTbHON MMUKTOTPaMMbl. ETo omeparius paint
(pucoBanme) MokasaHa 3/1ech Ke, TpudeM ee (hopMabHbIe TTapaMeTPbhl
OTYIIleHbl, a peajnu3ainsd yKka3aHa B IPUCOeMHEHHOM TPUMEYaHUH.

HelloWorld

g.drawString B

("3apascTayii, mup!™, 10, 10)

Puc. 3.1. KntoueBble abecTpakumm HellowWorld

Ha 3ameTky. UML He aBnseTcs B1U3yasnbHbIM 13bIKOM NPOrpaMmMum-
pOBaHUS, XOTS, Kak BUOHO MO PUCYHKY, OH NO3BOJISIET (HO HE Tpe-
OyeT) 06ecneynTb TECHYIO CBA3b C Pa3HbIMU A3blkaM NPOrpam-
MMPOBaHus, TakumMmu kak Java. UML nossonsiet TpaHCchHOpMUpPOo-
BaTb MOAENN B KO, U 00paTHO — 13 KoJa B Moaesnb. HekoTophble
aetanu (Hanpumep, MaTteMaTUYECKME BbIPAXKEHMS) NPY 3TOM JlyyLLe
BbIPa3nTb HA TEKCTOBOM A3bIKE MPOrPaMMmMPOBaHUS, MEXAY TEM
KaK apyrve (Hanpumep, nepapxuto KiaccoB) — BU3yann3npoBaTb
rpacdpunyeckn Ha UML.
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ITa uarpaMma KJaccoB MepelaeT OCHOBHYIO CYTh MPUIOKEHUS
«3/1paBCTBYI, MUP!», HO B TO ke BpeMsl OCTaBJisieT 6e3 BHUMaHWs MHO-
JKecTBO Belieil. Kak crnieruuiiupyer mpuBeieHHbBIN BbIlIe KO/, B TIPH-
JIO’KEHNU YYacTBYIOT /[Ba IPYTUX Kyacca — Applet (AmmieT) m Graphics
(Tpaduka), mpuuem OHU UCTOJIB3YIOTCST pasHbiMu criocobamu. Kimace
Applet MciosIb3yeTcsa B KaUeCTBE POJAUTEIBCKOTO /1714 HelloWorld, a Kracc
Graphics MCTIOJIB3yETCST B CUTHATYPE U Peajin3alliy ero onepamuu print.
Bol MoskeTe npeficTaBUTD 9TH KJIACChl M UX PA3JIMYHBIE CBSA3U C KJIACCOM
HelloWorld Ha AuarpamMMe KJIaccoB, KaK IIOKa3aHo Ha puc. 3.2.

Applet

i

HelloWorld

paint) ~  F----- > Graphics

Puc. 3.2. banxariwme coceam, okpyxatowime HelloWorld

Kumacesr Applet u Graphics n306paskeHbl B BHJE HPSMOYTOJbHBIX
nukTorpamMM. Hukakue orepariuu /1jisi HUX He TTOKa3aHbl, T0O9TOMY 3TH
MUKTOTPaMMBbI ITyCThI. JIMHUSA ¢ TIycToil cTpeskoii ot HelloWorld K Applet
npejcrapisier 06001eHne, KOTOPOE B JaHHOM CJIy4ae 03Ha4yaeT, 4ToO
HelloWorld gaBysieTcd MOYEPHUM 110 OTHOIEHMIO K Applet. IIyHKTUpHaAs
JIMHWA, HapajaeHHas ot HelloWorld Kk Graphics, mpeacTaBigeT CBA3b 3aBU-
CUMOCTH, O3HAYAIOILYI0, 4yTO HelloWorld mcnonb3yet Graphics.

W sto erne He Best CTPYKTYPa, Jexaias B ocHoBe HelloWorld. Ecom Bb
usyunte GHOIMOTEKN Java, comepskariue Applet 1 Graphics, To OOHApYKUTE,
410 00a HTUX KJIacca SBJISIOTCS YacTsIMu OoJiee KPyITHOI nepapxuu. 1Ipo-
CMaTpUBas TOJIBKO T€ KJIACCHI, KOTOPBIE PACIIUPAET U peayinsyer Applet, BbI
CMOKETe HaprCOBaTh JIPYTYIO IMarpaMMy KJIacCOB, TIOKa3aHHYIO Ha puc. 3.3.

Ha 3ameTky. Ha puc. 3.3 npeacrtaBneH npumMmep anarpammel,
CreHepupoBaHHOW B pe3ynbTaTte 006paTHOro NPOEKTUPOBaAHUS
cyuiecTyiouwen cnctemol. ObpaTHOE NPOEKTUPOBAHNE — 3TO
co3aaHve MoAeNn Ha OCHOBaHUN KoJa.

ITo pucynky cranoButcst BUAHO, 4TO HelloWorld — TOJIBKO «JIKC-
TUK» B OOJIBIION nepapxun Kiaaccos. HelloWorld — goueprmii Kiace Applet;
Applet — nouepnuii kiacc Panel (I1anesp); Panel — mouepHHMIt 110 OTHOIIEHHIO
K Container (Konrelinep); Container — nmouepuuii kiacce Component (Komrio-
HeHT), a Component — jouepHuii o otHomeHnIo K Object (OOBEKT), KOTOPbIIA
SIBJISIETCST POIUTETLCKIM KJIACCOM JIJIST BCeX KaccoB Java. Takum o6pasom,
9Ta MOJIeJIb COOTBETCTBYET OpPraHu3aiuu OMOJIMOTEK] Java — KasKIblii 10-
YepHUil KJ1acc paciupsier (Hacae/yeT) CBOICTBAa HEKOTOPOTO POJUTEII.
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Object

T

Component

T

Container

T

Panel

T

Applet

T

HelloWorld

Oi

ImageObserver

Puc. 3.3. Mlepapxusa HacnegoBaHus HellolWorld

Casi3b Meskry InageObserver (O6ospesaresblI3o6paskenuii) u Component
HECKOJIBKO OTJINYAETCS OT MPEABIAYIIIX CBsI3eil 0000IIEHNS, 1 IrarpaMMa
KJIACCOB OTpa)kaeT 9To orimyre. B 6ubsmoreke Java InageObserver — aTo
uHTepdENic; 0TCIOA CIELYET, B YaCTHOCTH, YTO OH caM 10 cebe He MMeeT
peausalium, a BMECTO 9TOr0 Tpebyert, YTOObI [Pyrue KIacchl Peaanso-
BBIBAJIN €T0. Bbl MOXKeTe 1mokasath, 4To KJyacc Component peasiu3yeT WH-
Tepdetic Imagedbserver, ¢ TOMOIIBIO CTIJIONTHON JTUHUY, TPOBEIEHHON
OT TIpsAMOYTOJIbHUKA (Component) K KPY’KKY, KOTOPbIN CUMBOJIM3UPYET
nnrepdeiic (InageObserver).

Kax nokazano na puc. 3.3, HelloWorld HermocpecTBEHHO B3aUMOJIEHCT-
BYeT TOJIBKO C 1ByMsI Kjaccamu (Applet u Graphics), KOTOpble SIBJISIIOTCS
JIIIb MaJIO 4acThio OOJIBIION OMOIMOTEKN IPEAOIPEAEIEHHBIX KIac-
coB Java. Yto0bl yIpaB/siTh 9TOH OOJIBIION KOJUIEKINEH, Java opraHu-
3yeT cBOU WHTEP(ENCH U KJIACCHl BO MHOKECTBE TTakeTOB. KopHeBoit
[aKeT cpejibl Java HOCUT uMst java (Hy KTO GbI MOT TIogyMaTh!) B Hero
BJIOJKEHO HECKOJIBKO MMaKeTOB, COJIEP/KANINX, B CBOIO OUepe/lb, APyTrue
MmakeThl, UHTePECch 1 Kaacchl. 0bject «KMBeT» B TIakeTe lang, MO3TO-
MY TOJHBIN MTyTh K HEMY BBITJISIIAT Tak: java.lang.Object. Anamorny-
HBIM 00pasoMm Panel, Container u Component HAXOASATCS B HaKeTe awt, KIacc
Applet — B makere applet. ntepdetic ImageObserver HAXOAUTCSI B TIAKETE
image, KOTOPBII, B CBOIO OU€PE/Ib, Pa3MeIlleH B awt, TOITOMY TIOJIHBIN Ty Th
K Hemy — Java.awt.image. ImageObserver.

Bb1 MosKeTe TIpe/IcTaBUTh TaKOe TTAKeTUPOBAHNE HA JIMarpaMMe KJIACCOB,
nokasaHHol Ha puc. 3.4. Kak cireqiyet 3 pucyHKa, TaKeThl IPeICTaBIECHbI
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B UML B Bu/e nmamnok c 3akjagkaMmiu. ITakeTsl MOTYT OBITh BJIOKEH-
HBIMU, U IYHKTUPHBIC JIMHUU CO CTPEJIKAMU BbIPpaskaloT 3aBUCUMOC-
™™ Mexxay numu. Hanpumep, HelloWorld 3aBucUT OT 1makeTa java.applet,
a java.applet — ot java.awt.

java |

>

1

awt

o>

lang

Puc. 3.4. NakeTtuposaHue HelloWorld

MexaHu3mbl

Haubosee TpyaHas 3aza4a, BOSHUKAIONIAS IIPU OCBOEHUH TaKOii 60-
ratoii 6ubIMoTEKH, Kak GuOJIMOTeKa sI3bIKa Java, — IIOHSTD, KaK ee YacTh
paboraior BMecte. Hanpumep, Kak BbI3bIBaeTCs oleparus paint Kiacca
HelloWorld? Kakwue omepaiiuu cjeayer UCIo/Ib30BaTh, YTOObI M3MEHUTh
HOBeJeHKe 9TOrO alllIeTa — CKaXKeM, HalledaTaTh CTPOKY JAPYrOro IBe-
ta? [lJ1g oTBeTa Ha 9TU U APyTHe BOIPOCHI BbI JOJKHBI UMETh KOHIEII-
TYaJIbHYIO MOJEJIb, IOKAa3bIBAIONIYIO, KaK KJACChI padOTAIOT COBMECTHO

B IMHAMHUKE.

M3yuyenne 6MOIMOTEKN Java MOKa3bIBAa€eT, UTO OMEPaIist paint Kaac-
ca HelloWorld Hacaemyercs ot Component. Ho ocTaeTcst OTKpbITBIM BOTIPOC,
Kak oHa BbI3bIBaeTcsA. OTBET B TOM, UTO paint BBI3BIBAETCS KaK YacTh MO-
TOKa, B KOTOPOM UCTIOJTHsIeTCs antieT (cM. puc. 3.5).

| : Thread ” : Toolkit " : ComponentPeer " target : HelloWorld
1 1 1
run 1 1 1 1
—>-l— 1 1 1
1 1 1
L’ callbackLoop 1
1 1
1 1
1 1
1 1
1 1
1 1
1
1 1
1 1
1 1
1 1
1 1 1
1 1 1
1 1 1
T 1 1 1
1 1 1

Puc. 3.5. I3obpaxeHne mexaHnama
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Ha pucyHke mokasaHa KoOTIepaiusi HeCKOJIbKUX 00bEKTOB, BKJIIO-
yag oMH 9K3eMILISAp Kaacca HelloWorld. IIpoune nsoOpaskeHHble 3/1eCh
00BEKTHI SIBJISIIOTCSI YACThIO CPE/bl Java, MO3TOMY B OCHOBHOM Ha-
XOZIATCS HA 33/IHEM TJIaHE CO3/IaBaeMbIX BaMU aliieToB. Bee aTo jieMoHc-
TPUPYET KOOTEPAIIIO MEKITY 00BEKTAMI, KOTOPAst MOKET ITPUMEHSITHCST
MHOTOKpaTHO. Kask1b1ii cTo/I0el] OKa3bIBaeT POJIb B KOOIIEPAIIHH, TO €CTh
9aCTh, KOTOPast MOKET OBITh MCIOJHEHA PAa3HBIMU OObEKTAMU TIPH
kakaoM 3anycke. B UML poaun nsobpakaroTcst Tak ke, KaK KJac-
CBI, C TEM OTJIMYUEM, YTO JJI HUX YKA3bIBAIOTCS U TUIL, U UM POJIU.
CpesHue /iBe pOJiv Ha JIAHHOW JinarpaMmmMe SIBJISIIOTCSI aHOHUMHBIMU,
MOTOMY YTO WX THUIA AOCTATOYHO JIJIST TOTO, YTOOBI UAEHTH(DUITUPO-
BaTbh UX B Ipesesax Koomepanuu (HO 1BOETOYNE U OTCYTCTBUE T1O/I-
YepKMUBAHUS YKa3bIBAIOT HA TO, 4TO 3TO poJsin ). Havanbubrit Thread Ha-
3bpIBaeTcd root, a posab HelloWorld mmeHoBaHa target m M3BeCTHA POJIU
ComponentPeer.

BbI MOKeTE MOIETUPOBATH MOPSIIOK COOBITHIA, UCTIOB3Y ST IMarpam-
My MOCJIEI0BATENBHOCTH, U300paKeHHYIO Ha puC. 3.5. 3/1eCh MOCTIE0-
BATEJIbHOCTH HAYMHAETCSI C 3aITyCKa 00bekTa Thread, KOTOPBIiL, B CBOIO
ouepejb, BBI3bIBAaET onepanuio run oobexra Toolkit. O6bekT Toolkit
3aTeM BBI3bIBAET OJHY M3 €ro cOOCTBEHHBIX omneparmii (callbackLoop),
KOTOpast 3aTeM BbI3bIBAET orepaliiio handleExpose oObekTa ComponentPeer.
O6mbekT ComponentPeer IPeIIOIATAET, UTO €TO IEJTh SIBJISIETCST OK3EMILTISIPOM
Component, HO B IAHHOM CJIydae 3TO OOBEKT JoYepHero Kiaacca Conponent,
a UMeHHO HelloWorld, MOATOMY MOJUMOP(MHO BBI3BIBAETCS Olleparns
paint kyjacca HelloWorld.

AptedakThl

[IporpamMma «3apaBcTBY#, MUP!» peasn3oBaHa B BUJE aIlIJIETa,
M03TOMY OHA HUKOT/Ia He 3aITyCKAeTCS CAaMOCTOSITENIbHO, & TOJIBKO B CO-
craBe HEKOTOPOit Web-cTpanuiipl. ATIIeT cTapTyer, Koraa coaepska-
1I[as1 €r0 CTPAHMIIA OTKPHIBAETCSI MEXAaHU3MOM Opay3epa, 3aITy CKaOIIM
oObexT Thread aToro amnmiera. OHAKO He cylecTByeT Kaacca HelloWorld,
KOTOPBIii ObLT ObI HENOCPeACTBEHHOIT YacThio Web-crpanuiisl. Mmeer-
cst sinib OuHapHast (hopMa 9TOTO KJiacca, CO3aHHasi KOMITUISTOPOM
Java, koropsiit TparchOpMUPOBAT UCXOIHBIN KO/, TIPECTABISIONTNIA
9TOT KJIACC B UCTIOJHsIeMBIH apTedakT. Takum 06pazom, hopMupyeTcst
COBEPIIEHHO JIPYTOIl B3IJIsA/ Ha cucTeMy. B To Bpems Kak Bce Ipe/i-
IIeCTBOBaBIINE [HarpaMMbl IIpejijlarain Jorudyeckoe MpejcTaBaeHne
alIIeTa, To, YTO Mbl BUJUM TeIlePb, — IIPeJICTaBIeHNe ero (PU3nyecKnx
apredaKToB.

Ber MoskeTe cMoziespoBaTh 3TO0 (PU3NUECKOE TIPEICTABIEHNUE C T10-
MOIIIBIO JIarpaMMbl apTedaKToB, Kak MOKa3aHo Ha puc. 3.6.
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HelloWorld
~ L3 .
1 * . «manifesty
«manifest» | \\
! v, hello.java
b A Y
. N
«artifact» —_—
HelloWorld.class | | ---< N ——
-
hello.html e E
’
e
hello.jpg

Puc. 3.6. AptedakTbl HelloWorld

Jlornueckuii kyaacc HelloWorld mokasaH B BepxXHEM MPAMOYTOJbHU-
ke. Bece ipyrue nuKkTorpaMMbl Ha PUCYHKE CUMBOJIM3UPYIOT apTedaKTbl
UML B nipencraBiieHnu peajinsaiuy cucteMbl. Apmeghaxm — 1o pusu-
yecKas CyIHOCTb, Takas Kak afii. ApredakT 1o nmenu hello. java ipes-
CTaBJISIET UCXOHBIN KO JIOTMUecKoro Kjaacca HelloWorld; atum daitimom
MOT'YT MaHUITYJIMPOBATh Cpejia pazpadOTKU U MHCTPYMEHTHI yIIpaBJie-
Hust KoHpuryparmeir. IcXomHbIil Ko MOKeT ObITh TpaHC(hOPMUPOBaH
B OMHAPHBIIT anieT hello. class ¢ MOMOIIBIO KOMIIMJISATOPA Java, 4To Je-
JIAET eTo MPUTOHBIM JIJIST 3aITyCKa B Cpejie BUPTYaJIbHON MAIllMHbI Java.
Kak nCXOmHBIIi TEKCT, TaK 1 OMHAPHBIN anmieT (GpU3nIecKr peaynsyoT
JIOTUYECKU KJacc. ITO TTOKA3aHO ITYHKTUPHBIMU CTPEJTKAMHU, TIOMEYeH-
HBIMU KJIIOYEBBIM CJIOBOM «Manifest».

[TuxkTorpamma apredakra mpeacTaBasieT cOO0 MPSIMOYTOJbHUK
C KJII0YEBBIM CJIOBOM «artifact», pacmosioskeHHbIM HaJl uMeHeM. bunap-
HbIil anmtet HelloWorld. class — Bapuarust 3Toro 6a30BOTO CUMBOJIA, HO
C YTOJITIEHHBIMU JTUHUSIMHU, YKA3bIBAIOITUMU HA TO, YTO 9TO UCIIOJIHSIE-
MbIii apTedakT (1og06HO akTHBHOMY Kiaccy). ITukrorpamma apredak-
Ta hello. java 3aMeHeHa T0JIb30BATEIHCKOW MKOHKOMU, MTPeJICTaBISAIONIeH
TekcTOBBII (aiin. [Tukrorpamma Web-crpanmuist hello. html odopmiena
AHAJIOTUIHBIM 00paszoM, ¢ pacimpennem notarmn UML. Kak ciemyer
U3 prucyHka, ata Web-crpanuna comepskut apyroii apredakrt, hello. jpg,
KOTOPBI TOXKE ITPEICTABIIEH M0JIb30BATEIbCKON MKOHKOHN — Terepb yiKe
rpadguuecknm daiisiom. Tak Kak mocsenne Tpu apredakra mpeacTas-
JIEHBI OIpeJiesIsIeMbIMU T10JIb30BaTeIeM TpahUueCKUMUA CUMBOJIAMH, UX
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HMMEHa IIOMEUIEHbI BHE ITUKTOI'DAMM. 3aBUCUMOCTHU MEKIY apTe(baKTa—
MU I/1306pa>KeHbI IIYHKTUPHBIMU CTPEJIKaMU.

Ha 3ameTky. CBA3n mexay knaccom (HellolWorld), ero ncxooHbim
kogom (hello. java) 1 0ObEKTHbIM Koaom (HelloWorld.class) penko
MOJENNPYIOTCH SBHbIM 00pa3oM, XOTs nHoraa 6biBaeT yao0OHO
coenatb 3TO, HTOObI BU3Yyann3npoBaTb (pU3NYECKYO KOHPUrypa-
umto cuctembl. C Apyro CTOPOHbI, OOLLLENPUHATON NPaKTUKOWN
SIBNIeTCA BU3yasbHOE NpeacTtaBneHne cCMcTeMbl, OCHOBAHHOM
Ha Web, kak B npnBegeHHOM NpuUMepe — C UCMNOJIb30BAHUEM
anarpamm apTedakToB AN MOAENMPOBAHUSA CTPAHUL, U OPYrnX
NCMNONHAEMbIX apTedaKkToB.
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Fnaesa 4. Knacceni

B sTOi1 IrI1aBe:

Knaccel, arpu0yThl, onepaiyu u 00s13aHHOCTH
MopenupoBaHue CI0Bapsi CHCTEMBI

MoaenmupoBanue pacnpe/eieHus 00si3aHHOCTel B cHCTEMe
MopennpoBaHie HEIPOTPAMMHBIX CYIITHOCTEI
MOZ[CJII/II)OB&HI/IC IIPUMUTUBHBIX TUIIOB

Co3snanne KaueCTBEHHbIX a0CTPaKIUil

Kitacenr — Hanbosiee BaKHbIE CTPOUTEIbHBIE OJIOKH JII000iT 00 BEKTHO-0PH-
eHTUPOBAHHOM crcTeMbl. Kiace — 9T0 omnmcanme MHOKeCTBA 0OBEKTOB
C OIMHAKOBBIMU aTPUOYTaMU, OTIEPAIIUSIMY, CBSI3SIMU 1 CEMAHTHKOI.
Krnacc peanmsyer oyt uim HeCKOIbKO UHTEPGhEICOB.

BbI ucnosbayere Kaacchl, 4ToObl 3ahUKCHPOBATD CJI0Baph pazpaba-
TBIBAEMOIT CUCTEMBI. DTU KJIACCHI MOTYT BKJIIOYATH a0CTPAKIIHT, SIBJISIO-
IIHECST YaCThI0 TPOOIEMHOIT 00TaCTH, a TAK)KE IPYTUE KIACCHI, COCTAB-
JtoTIHe peanusarmio. MoKHO TIPUMEHSITh KJIACCHI 7SI TIPE/ICTABIEHNUST
MPOTPAMMHBIX CYTTHOCTEH, alMapaTHBIX CYIHOCTEN U JasKe TeX CYIIl-
HOCTEH, KOTOPbIE SIBJISTIOTCSI TIOJTHOCTHIO KOHIIETITYaTbHBIMU.

XopoIio cTpyKTypPUPOBAHHBIE KJIACCHI UMEIOT Y€TKO OYepUYEHHBIE
rpaHuIlel 1 GOPMUPYIOT cOATaHCUPOBAHHOE paciipejiesieHne 00si3aH-
HOCTel B cucreme.

BeeneHue

MojiespoBaHue CUCTEMbI BKITIOYAET B ceOst MIeHTU(MUKAIIIO CYII-
HOCTei1, KOTOPbIE BasKHBI /IJISI BAIIeTO KOHKPETHOTO TIPE/ICTaBIEHUS. ITH
cynHocTu (OPMUPYIOT CJIOBAPh CUCTEMBI, KOTOPYIO BBl MOJIeTTUPYyeETe.
Hanpumep, npu moctpoennu goMa BaM Kak Oy/IyIIeMy BJIaJIesibIly He-
6e3pas/IMyHO, KaKUMU OYIYT CTEHBI, IBEPH, OKHA, KAOWHETbI, CUCTEMBbI
ocBemeHus u 1p. Kaskaas u3 aTux CynrHocTeil oTindaercs OT APYTroi
u obazaer HabOPOM Ompe/eIeHHbIX CBOCTB. CTEHBI NMEIOT HEKYTO
BBICOTY, IIUPUHY U SBJSIOTCS CIJIONTHBIMU. /[BEpU XapaKTepusyloT-
cs TeMHM Ke IPU3HAKaMU, HO UX K TOMY JKe OTJinvaeT criennuduyeckoe
nosedenue: OHU OTKPHIBAIOTCS B OHY cTOpoHy. OKHA OTYACTU CXOKU
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C JIBEPbMH, MTOCKOJIbKY TOKe 00pasyoT IIPOEM B CTEHE, HO UX (hyHKIINO-
HAJILHOCTD HeopnHakoBa. OOBIYHO (XOTsI U He BCET/ia) OKHA IIpeHa3Ha-
YeHBI JIJIsl TOTO, YTOOBI BBI CMOTPEJIN Y€PEe3 CTEKJIO Ha YIIUILY.

OT/1eIbHbIE CTEHBI, IBEPU M OKHA PEJIKO CYIIIECTBYIOT caMu 110 cebe,
MTO3TOMY BbI JIOJIKHBI TAKXKE PACCMOTPETH, KAaK KOHKPETHbIE 9K3eMILIsI-
PBI 9TUX CYITHOCTEN coyeTatoTcs APYT ¢ ApyroM. CyIIHOCTH, KOTOPbIe
BbI UIeHTU(DUIIPYETE, ¥ CBSI3U MEKIY HUMU OYIyT 3aBUCETH OT TOTO,
KaK BbI COOMPAETech UCII0JIb30BATh Pa3/IMYHbIe KOMHATHI BAIIETO JIOMa,
KaK MJIaHUupyeTe OPTaHNU30BaTD ABMKEHIE 13 OTHON KOMHATHI B IPYTYIO,
a Takyke OT OOIIEro IN3aHEPCKOTO PEIIEHMS.

PaGoune, KOTOpbIE CTPOST ZIOM, COCPEI0TOYEHbI Ha APYTuX Berax. Ha-
HPUMEP, BOOITPOBOIYUK, KOTOPBIIT TIOMOTAET Pa3padaThiBaTh MOATAKHbIIN
ILJTaH, 3aMHTEPECOBAH B PACHOJIOKEHIHN BOJIOCTOKOB, CU(OHOB 1 BEHTUJISI-
IIMOHHBIX OTBEPCTHIL. BbI Kak TOMOBIIa/Ieel] He 00sI3aTeTbHO TIPHHUMAETE
B pacueT Takue Belu (32 UCKIIOYEHNEM TeX CJIydaeB, KOT/Ia OKa3bIBAKOT-
Cs1 3aTPOHYTHI Ba)KHBIE JIJISI BAC CYNTHOCTH, — HAIIPUMep, KOT/Ia BOIOCTOK
MOJKET OBITh YCTPOEH B TOJTY MJIM BEHTUJISIIIAST BHIXOIUT Y€PE3 KPBIIILY ).

B UML Bce atu cymHocTH MoziesinpyoTces kinaccamu. Kaacc — ato
a0CTPaKIUST CYNTHOCTH, SIBJISTIONIENCS YacThio Bamrero caosapst. Kimace —
He WHANBUYIbHBII OOBEKT, a TIPE/ICTABJIEHHE TEI0T0 MHOKECTBA O0BEK-
TOB: CKasKeM, Bbl MOKETE KOHIICTITYAIbHO IPE/ICTABIIATD «CTEHY» KaK KJIacc
0OBEKTOB C PSZIOM OBIIUX CBOUCTB (BBICOTA, JJIMHA, TOJIIUHA; SIBJISETCS
JIi cTeHa Hecytei u T.71.). Ho MOJKHO nMeThb B BULY U BITOJIHE KOHKPETHYIO
CTEHY, HAallPUMEP HAXOJISNIYIOCS B IOT0-3al1aJIHOM YIJIy Ballieil TOCTUHOM.

Yo ke KacaeTcst IPOrpaMMHOTO 0OeCTIeYeH isT, MHOTHE SI3BIKU TPO-
IrPaMMUPOBAHMST HEITOCPEICTBEHHO TO/IEPKUBAIOT KOHIIEIIUIO KIacca.
ITO 0YeHb Y00HO, IOTOMY YTO CO3/aBaeMble BAMU aOCTPAKIIMK YaCTO
MOTYT OBITH HATIPSIMYIO BBIPAJKEHDI HA SI3bIKE TPOTPAMMUPOBAHIS, JIaKe
ecsii pedyb ujpet 00 abCTPaKIUsIX HEMPOTPAMMHBIX CYIHOCTEMH, TAKUX
KaK 3aKa34MK, TOPTOBJISI NJIU TI€PETOBOPDI.

NMA

\\0 Shape aTpuobyThI
>——’/

origin <

move()
resize()

display() "_\

onepaumu

Puc. 4.1. Knaccsbl

UML npepnmaraet rpacdudeckoe rnpejicraBieHne kiacca (cM. puc. 4.1).
ITa HOTAIMST TIO3BOJISIET BAM BU3YAJIM3UPOBATH A0CTPAKITHIO BHE KAKO-
ro-1160 OTpe/esIEHHOTO SI3bIKA TPOTPAMMHUPOBAHIS, TPUTOM TTO[YEPK-
HYB ee HanboJiee BasKHbIE YACTH: UMsl, aTPHOYTHI U OTIEPAIUHL.
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Knaccsl

Ba3oBbie NOHATKA

Knacc (class) — 9TO OIUCaHUEe MHOKECTBA 0OBEKTOB € O/INMHAKOBbI-
MU anI/I6yTaMI/I, orepanuiamMu, CBA3AMU 1 CEMaHTUKOM. I/Iso6pa>1<aeTc5{
B BU/ZI€ IPAMOYTOJIbHUKA.

UmeHa

Kaskp1il Kace 1oJkeH 00J1aiaTh MMEHEM, OTJIMYAOIIMM €ro OT JPY-
I'UX KjaccoB. Mus (name) — 3To TekeToBast cTpoka. OTaesibHOe UMsT, B3ITOE
caMo 110 cebe, Ha3bIBACTCS MPOCMbIM, 8 UMST KJ1acca ¢ pedKcoM — mmMe-
HEM TIaKeTa, B KOTOPOM <KUBET» 3TOT KJIACC, — KBAIUDPUUUDOBAHHBIM.
Kiace MOKHO M306pasuTh TOJIBKO ¢ YKazaHUEM €ro MMEHH, KakK IOKa-
3aHO Ha pHC. 4.2.

Customer

Temperature

Sensor Business Rules::FraudAgent

NPOCTblE NMEHa

COCTaBHbIE MEeHa
Wall

java::awt::Rectangle

Puc. 4.2. NMpocTble 1 KBanndULUMpPOBaHHbIE MMEHA

Ha 3ameTky. IMsi knacca MOXET COCTOSITb 13 NtoO0ro Yuncna Oyks,
LMP 1 3HAKOB NMpennHaHms (3a UCKIIIOYEHNEM TakUX CUMBOJIOB,
KaK ABOETO4YME UM TOYKA, KOTOpas NMPUMEHAETCS /1S OTAeNeHns
MMEHW Kfliacca OT MMEHM CoAepKallero ero nakera) v 3anmchbl-
BaTbCsl B HECKONbLKO CTPOK. Ha npakTnke 06bI4HO MCMNOMb3YIOTCS
KpaTkme MMeHa KjlaCCOB — CYLLECTBUTESIbHbIE, B3ATbIE U3 CJI0-
Baps Moaennmpyemon cmctemsl. Kaxzaoe C/ioBO B MMEHM kKiacca
TPaANLMOHHO MULLYT C 3arnaBHOM OYKBbI, Hanpumep Customer
(Mokynatenb) unun TemperatureSensor (datumkTemnepaTypbl).

ATpunOyTbI

Ampubym (attribute) — 5T0 UMEHOBaHHOE CBOICTBO KJIACCa, OTUCHI-
Balollee Mana3ol 3HaYeHUH, KOTOpble MOXKeT IPUHUMATh 9K3EMILTISIP
arpubyta. Kimacc Moker umers J1060€e 4ucio aTpubyToB UM HE UMETh
HU OIHOTO. ATPpUOYT TIPEACTABISIET HEKOTOPOE CBONCTBO MOJIETUpPYe-
MOl CYIIHOCTH, KOTOPBIM 00JIA/IAI0T BCe OOBEKTHI JAHHOTO KJacca: Ha-
mpuMep, Y KaXKI01 CTEHBI €CTh BBICOTA, IMUPUHA U TOJMINHA. AHAJIOTHY-
HbIM 00PA30M BbI MOJKETE OIICATH CBOMX 3aKa3UMKOB: Y KaXK/[OTO U3 HIX
ecTh UMs, aapec, Homep tesnedona, gata poxaeHus. TakuM 00pazom,
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Bot mosiceme
3adamo opy-
2ue ceolicmea
ampubyma,
Hanpumep
cHaoo0umo e20
nomemxotl
readonly
(moavio ons
Umenus) uau
00v6UMB 00-
WuUM 015 6Cex
06vexmos
Kaacca — cm.
enaegy 9.
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aTpubyT — 9T0 abCTPAKIMs BU/IA TAHHBIX UM COCTOSIHUSI, KOTOPOE MO-
KeT IPUHUMATh 00BEKT TOTO MJIN WHOTO KJIacca. B Kaskiblii onpe/iesieH-
HBIIl MOMEHT OOBEKT KJIACCa XapaKTEePU3YeTCsI KOHKPETHBIMU 3HAYEHMUSI-
MU KaK/[0T0 13 arpuOyToB. B rpaduueckom mpejpcraBieHnn aTpubyThi
IepevncyieHbl B pas/edie, MPUBEeIEHHOM HEMOCPEJICTBEHHO 110/l UMEHEM
KJIacca, puyeM ¢ 00s13aTeIbHBIM yKa3aHeM UX UMeH (cM. puc. 4.3).

Customer

hame aTpubyThl

address
phone
birthDate

Puc. 4.3. ATpnbyThI

Ha sameTky. VimMs aTpnbyTa, Kak n nms Knacca, MoXeT npef-
CTaBnATb cCOOOM TekCcT. Ha npakTuke ons MMeHoBaHUa aTpu-
OyTa UCMNOoNb3YTCS OJHO UM HECKOJIbKO KOPOTKMX CYLLLECTBU-
TeNbHbIX, BblpaxatoLmMx HEKOE CBONCTBO Kjlacca, K KOTOPOMY
oTHocuTcsa aTpmbyT. OObIYHO KaXa0e C/IOBO B MMEHUW aTpubyTa
nuLIeTCs ¢ 3arnaBHO OYKBbI, 32 UCKJIIOYEHMEM MepPBOro, Hanpu-
Mep name (MMs) unum birthDate (pataPoxaeHns).

MoskHO yTOUHUTD crierduKanuio arpudyTa, yKa3as ero KJIacc 1 Ha-
YyaJbHOE 3HAUEHME 110 YMOJYaHUIO, KaK [T0Ka3aHo Ha puc. 4.4.

Wall

aTpubyThl
height : Float S

width : Float [
thickness : Float
isLoadBearing : Boolean = false

Puc. 4.4. ATpubyTbl U 1X Knacc

Onepauuu

Onepayus (operation) — 3TO peajm3arius yCJIyTH, KOTOpas MOKET
OBITH 3arpolieHa y J60ro 00beKTa JaHHOTO KJacca, yToObI BBI3BATh
orpeie/IeHHOE eTo TToBeieH e, [[pyriuMu cioBaMu, orepaiust — 3To adc-
TPaKIUsI 4ero-arb0, YTO BbI MOKETE CJIeJIaTh C KOHKPETHBIM OOBEKTOM 1
B0OOIIE CO BceMu 00beKTaM1 JaHHOTO KJacca. Kiace MosKeT UMeTsb JIto-
60e urcIo onepanuii aMbo He UMeTh HY ofHOI. Hanpumep, B OKOHHOI
6ubIMoTEKE HAO00Me TOif, YTO COAEPKUTCS B MakeTe Java awt, Bce



(6o | | | || Knaccs

Peanuzauusn
onepayuu
ymounsemcs
npu nomousu
npumeuanuil
(cm. ena-

6y 6) aubo
Juazpammot
desmenn-
Hocmu (cm.
enasy 20).

Bot mosiceme
ymounumo
opyeue
ceoiicmea
onepayuu,
Hanpumep
nomemue ee
Kax noau-
Mmopuyro
UIU KOHC-
manmuy1o
aubo ykasae
ee euou-
Mmocmob (cm.
enasy 9).

00bekTHI Kiacca Rectangle MokHO TiepeMenaTh, UBMEHSTh UX PasMep
WJIY 3allpaninBaTh UX cBoiictBa. HacTo (X0Ts1 1 He Bcer/ia) BbI30B ollepa-
1 0O6beKTa U3MEHSIET €T0 JIaHHbIE UK cocTosiHue. [padudeckn onepa-
[V [IPEICTABJIEHbBI B pas3jiesie CIUCKa, IPUBEIEHHOTO 110/ aTpuOyTaMu
kiacca. /lormyckaeTcst ykazaHue TOJIbKO UMeH orepaiinii (cM. puc. 4.5).

Rectangle

onepauumn
add()

grow()
move()
isEmpty()

Puc. 4.5. Onepauun

Ha 3ameTky. Mg onepauuun, Kak n UMsa Knacca, MOXeT npea-
cTaBnATb COO0N TEKCT. Ha npakTuke Ans MMeHOBaHMsA onepauum
NCMONb3YIOTCS KOPOTKME MMarosibHble KOHCTPYKLMW, ONMUCHIBAIOLLNE
HeKoe MnoBeLeHVe Knacca, KOTOPOMY NMPUHAONEXUT onepawms.
O6bIYHO KaXxa0e CNOBO B UIMEHWN Onepaumy NMeTCs C 3arnaB-
Ho BYKBbI, 32 UCKJIIOYEHMEM MEPBOI0, HAMPUMEP move (NepemMec-
TUTb) unn iskmpty (nycr).

MosxHo crienunpoBaTh OTepaInio, yCTaHABINBAs €€ CUTHATY-
PY, BKJIIOYAONLYIO0 UMsI, TUTI U 3HAYEHHUE TI0 YMOJIYAHUIO BCEX ITapaMeT-
POB, a IPUMEHHUTENHHO K (DYHKIIUAM — THUIT BO3BPAIIAEMOTO 3HAYEHUST
(puc. 4.6).

TemperatureSensor

onepauun
reset()

setAlarm(t : Temperature)
value() : Temperature

Puc. 4.6. Onepaumn n nx curHatyp

OpraHusauus aTpulyTOB ¥ onepauuin

306paskast Kjiacc, Bbl He 0OsI3aHbl MOKa3bIBaTh CPasy BCE €ro at-
pubyThI u oneparyn. MakTudyeckn B OOJIBITUHCTBE CJIydaeB BbI HE B CO-
CTOSTHUM 9TOTO ¢JieJIaTh (TaKMX 3JIEMEHTOB MOKET OBITh CJIMIIKOM MHO-
ro, 4TOOBI BCE OHM MTOMECTUJIMCH HA OJIHOM PHCYHKE), /la ¥ He JIOJIKHBI
(17151 KOHKPETHOTO MTPe/ICTaBJIEHUS, KaK TIPABUJIO, CYIIIECTBEHHA TOJIBKO
YyacTh aTpUOYTOB 1 OIlepalnii Kaacca). B ¢y aTUX MPUYMH HOMyCcKa-
eTcsT YIPOIIleHHOe TIPeJICTaBIeHNe KIacca, TO eCTh JIJIs TpapuIeckoro
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Cmepeomunui
obcycoarom-
ca 6 2nage 6.

Ooazannoc-
mu — 3mo
npumep onpe-
denennvix
cmepeomunog
(cm. enasy 6).

Mooenupo-
eanue ceman-
muxu Kkaacca
o0cyrcoaemcs
6 2aaee 9.
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[pe/ICTaBJIeHNS] BEIOMPAIOTCS TOJBKO HEKOTOPBIE U3 €ro aTpuOyTOB
1 oTiepaluii — WM ke OHK BooO1Ile He n300paskatoTcst. Eciiu moMumo yka-
3aHHBIX CYIIECTBYIOT JIPyTrie aTpUOYThI U OTIEPAIIHH, BbI JIA€TE ITO MOHSIT,
3aBepIiiasi KasK/Ibli CIIUCOK MHOTOTOYHEM. MOKHO 1 BOBCe He 0003HAYaTh
COOTBETCTBYIOIIUN pa3jie/l Ha MUKTOTPaMMe KJiacca — Torjia He Oy/er
BU/THO, IMEET JIM KJIacC aTPUOYTHI MK OIEPAIH, CKOJIBKO UX 1 T.II.

Y06k JTydlile OPraHu30BaTh JJIMHHbIE CIIMCKK aTPUOYTOB U OIlepa-
IHH, JKeJTaTeIbHO CHAOUTD TPpehuKCOM (MMEHEM CTEPEOTHIIA) KAKIYTO
KaTeropuio B HUX, KaK TOKa3aHo Ha puc. 4.7.

FraudAgent

«constructor»
new()

new(p : Policy)
"process”
process(o : Order)

-

™~

cTepeoTun

«query» o————— |
isSuspect(o : Order)
isFraudulent(o : Order)

"helper" ———— |

validateOrder(o : Order)

Puc. 4.7. CtepeoTunbl B CBOMCTBAx klacca

00653aHHOCTU

Obsisannocmw (responsibility) — aTo cormainenne nam 00s13aTeIbCTBA
kiacca. Kor/a BbI cosmmaere Kirace, BHIIBUTAETCS TIPEIIOJIOKEHNE, YTO BCE
€ro 0OBEKTHI XaPAKTEPH3YIOTCS OIMHAKOBBIM COCTOSTHUEM U OTHHAKOBBIM
noBezienneM. Ha Gostee abCTpakTHOM YPOBHE COOTBETCTBYIOIINE aTPHOY-
ThI 1 OTIEPAIUH SIBJISIFOTCSI TIPOCTO CPEICTBAMU, GJIaro/iapsi KOTOPbIM KJIace
BoiostasteT cBon oOsizanaocTu. Kimace Wall (Crena) oreuaer 3a urop-
MaITHIo O BBICOTE, IMUPHHE, TonHe; knace FraudAgent (ArentIlolIpemo-
TBpanieHnio MoIeHHNYeCTB ), KOTOPBIM MOSKHO BCTPETUTD B TIPUJIOKEHU,
06pabaThIBaIOIIEM KPEAUTHBIE KAPThI, — 32 00PabOTKY 3aIlPOCOB U OIIPeIe-
JieHne UX 0O0CHOBAaHHOCTH, MOI03PUTETLHOCTH WIIH HE3aKOHHOCTH; KJIACC
TemperatureSensor (/laTunk Temnieparypbr) — 32 ©13MepeHUe TEMITEPATYPBI
U 1107124y CUTHAJIA TPEBOTH B CJIydae MPEBBIIIEHs IOMYCTHMOTO TIPe/ea.

Korza Bl MOJIeTIPYETE KIIACCHI, /IJIsI HAYa/la O4eHb HETIOX0 chopmy-
JIMPOBATH 00SI3aHHOCTH CYITHOCTEN 13 BaIllero cJoBapsi. MeToanka mpu-
menenust CRC-kapT? n anasinza Ha OCHOBE BAPUAHTOB UCIIOJIb30BAHUS

2Kaptbel CRC (Class—Responsibility—Collaboration — «kmace, 06s13aHHOCTH, B3aUMOZIEHCT-
BHUE») — OJMH U3 IMMPOKO MTPUMEHSAEMBIX B 00bEKTHO-OPUEHTHPOBAHHOM aHAIN3E METOI0B
pacnipenenennst 00s3aHHOCTEN MEKLY Kaaccamu. — [Ipum. peo.



Odsazanmnoc-
mu Kaacca
MOJNHCHO
maxksice onu-
camv 6 npu-
Meuanuu (cm.
enasy 6).

Bbonee
CJL0JICHbLE
KOHCMPYKUuU
KJaacca
oocyoic-
daromcs

6 2naee 9.

Humepgeiicot
oocyacoarom-
cs 6 2nage 11.

Knaccsl

MOJKET 3/1eCh 0Ka3aThCst OCOOEHHO MOJIE3HON. Y KJacca MOKET ObITh
CKOJIBKO YTOZHO 0Os3aHHOCTEl, XOTS Ha MPaKTUKE KasKIblil XOPOIIOo
CTPYKTYPUPOBAHHBIN KJIacC MMeeT KaK MUHUMYM OJHY O0SI3aHHOCTb
1 KaKk MaKCUMyM — HeOoJ b0l ux Habop. [To Mepe netanusanun Bamx
Mojiesieil BbI OyieTe 0To6paKkaTh 9T 00513aHHOCTH Ha MHOKECTBO aTpH-
GyTOB U oTlepaluii, KOTOpble HAUTYUIIUM 0OPa3OM UM COOTBETCTBYIOT.

Ipadpuueckn 06I3aHHOCTH MOTYT ObITh IIPEACTABJIEHBI B CIICIIUAb-
HO OTBEJIEHHOM JIJIs HUX pas/iesie, B HUKHEN 4acTh MAKTOTPaMMbI KJlac-
ca (cm. puc. 4.8).

FraudAgent

0O06s3aHHOCTMN
- onpenennTb CTeneHb
pucKa, CBA3aHHY0
c onnaton TpeboBaHns
- 0b6paboTaTb 3aBMCALLMIA
OT KIINEeHTa KpUTepuin
MOLLUEeHHNn4YeCcTBa

006513aHHOCTU

Puc. 4.8. O6a3aHHOCTH

Ha 3ameTky. O0653aHHOCTU BbipaxaloTcsl TEKCTOM B CBOOO/ -
HOoM popmaTe. OTaenbHas 0693aHHOCTL NpeacTaBsieHa Gpas3on,
NpPeaoXeHnem nnun (Kkak MakCMMyMm) KOpPoTKMM ab3auem.

Mpoune xapakTepucTUKM

ATpulbyThl, omiepanuu u 06sI3aHHOCTH — 3TO HanboJIee YacTo UCTIOJb-
3yeMble CPEICTBA, KOTOPbIE TIOHAZ00SITCST BaM TP CO3/IaHUU abCTpaK-
ruii. Maktudecku st GONBIIMHCTBA MOJIEJIE, KOTOPbIE BbI CTPOUTE,
6azoBast (hopMa ITUX TPeX KOMIIOHEHTOB — BCE, YTO HYJKHO JIJIST BBIPA-
JKeHUS caMbIX Ba)KHBIX YacTell ceMaHTUKU Bammx kKJjaccoB. OpHaKo
MHOT/Ia y Bac OyAeT BOSHUKATH MOTPEOHOCTH B BU3YAJIU3AIMY UJIHU
criennUKaIUU HEKOTOPBIX APYTUX XapaKTEePUCTUK (TaKUX KaK BU/1-
MOCTbH OT/IETBHBIX aTPUOYTOB OTEPAIIii); CBOMCTB OTepaIiii, 3aBUCHMbIX
OT sI3bIKa (TAaKUX KaK TMOJUMOPMOU3M WIIN KOHCTAHTHOCTB); OO TaxKe
HCKJIIOYEHUH, KOTOPbIe 0OBEKT KJacca MOKET TeHEPUPOBATh WM 00Opa-
GaThIBaTh. DTH U MHOTHE JIPYTHE CPEICTBA MOTYT OBITh BBIPAKEHBI CPE/ICT-
Bamu UML, HO oHM paccMaTpUBAIOTCS KaK JIONOJHUTEIbHbIE TTIOHATHS.

[IpucTynuB K MOCTPOEHHIO MOJIETIEN, BB O4€HB CKOPO OOHAPY’KUBA-
eTe, 4TO TIOUYTH KaykKast ab0CTPAKIINsL, KOTOPYIO BbI CO3/IAETE, MPEICTAB-
JsteT coboil Kace onpeeseHHOTo Bua. VIHOTIa peannsanuio Kiacca
HEOOXOAMMO OTAEIATH OT ero cuenudukamnuu. B UML ato MoxeT ObITh
BBIPAKEHO MTOCPEJICTBOM UHTEPGENCOB.



TvnuyHbIE NPUEMbI MOAENUPOBAHMS

Buympennasa
cmpyxmypa
KJa1accos
oocyscoaemces
6 zaaee 15.
Axmuenvie
KJaccot,
KOMnoHeHmol
U y3nwl
oocyoic-
daromcs

8 2J1a8ax
23,25u 27,
apme-
daxmor —

6 2aage 26.

JAuarpamMmmbi
KJIACCOB
00Cy:KIaI0TCSA
B riase 8.

Bapuanmot
UCnonv30-
eanus 00-
cyscoaromes
6 enage 17.

[Tpu MpoeKTHPOBAHIK PeaN3aI[iK KJIacca BaM MoTpedyeTcst Mojie-
JINPOBATh €€ BHYTPEHHIOI CTPYKTYPY KaK HabOp B3aUMOCBSI3aHHBIX
gacreil. YToObI pacCcTaBUTh BCE TOYKKM HaJl i, BBl MOYKETE Pas/eIUTh
BHYTPEHHIOIO CTPYKTYPY KJlacca BEPXHETO YPOBHSI HA HECKOJIbKO
CJIOEB.

Korza Bl niepeliziete K MPOEKTHPOBAHUIO OOJIeE CJIOKHBIX MOJIETIEH, TO
OOHApPY;KUTE, YTO BAM BCE Jallle TIPUXOUTCST UMETH JIETI0 ¢ HEKOTOPBIMU HO-
BBIMU CYTITHOCTSIMI: KJTACCAMU, TIPE/ICTABJISIONINMHU TTapaJiieTbHbIe TIPOTIeC-
ChI ¥ IOTOKH, JTNOO KJIACCH(PUKATOPAMH, OITUCHIBAIOTIMI (DU3ITIECKHE CYTIT-
HOCTH, TaKHe KaK aIlIeThl, KOMIIOHEHTHI JavaBeans, (aiiibt, Web-cTparutipt
u armapatHoe obectiederie. [T0CKOJbKY CyITHOCTH TTIOA0OGHOTO Pojia BCTpe-
YAFOTCS OYEHb YaCTO W TIPEICTABIISTIOT COO0I BasKHbIE apXUTEKTYPHBIE a0c-
TpaKiny, /g nx moziesmposanus B UML niperycMoTpeHbl ak TUBHbIE KJTac-
bl (OMMCHIBAIOTINE TTPOIIECCHI U TTOTOKM ), KIACCU(UKATOPDI, B YaCTHOCTH
apredakThl (onuchIBaIoNe GU3NIeCKre KOMITOHEHTBI ITPOTPAMMHOTO
obecriedeHns ), ¥ y3Jibl (OIUACHIBAIOIIIIE alllIapaTHbIE YCTPOUCTBA).

Haxkower, kmaccer peko cyiiectByor camu o cebe. Korga Bor
CTPOUTE MOJIEJH, TO, KaK TPaBuio, (poKycupyeTe BHUMaHNE HA 2pyn-
nax Kaaccos, B3auMojiecTByonux aApyr ¢ apyrom. B UML takue
coobiecTBa KiaaccoB (GopMUPYIOT KOOIepalun U 0OBIYHO BU3YaJI-
3UPYIOTCS B IMarpaMMax KJIaccoB.

TUNKUYHbIE NPUEMBI MOIENMPOBAHNS

MoaenupoBaHue cnoBapsi CUCTEMbI

Yaire Bcero Bbl Gy/ieTe UCIIOIb30BATh KJIACCHI [JIsI MOJIETMPOBAHUS
abCTpaKIii, NPOUCXOASANINX OT TIPOBJIEM, KOTOPbIE BbI IIBITAETECH pe-
IINTh, TUOO OT TEXHOJIOTUM, UCIIOIb3YEMBIX JIJIsl PEIIeHUIT 9TUX TPO0-
sem. Kaxkmast u3 takux aOCTPAKIUI SIBJSIETCST YACTIO CI08APS. BaIlleit
CHCTEMBI, TO €CTh BMECTE B3STbIe, OHU IIPEACTABJIAIOT COBOKYIIHOCTD
HOHSTUHN, BAKHBIX JIJISI IOJIb30BaTe/Iell 1 pa3paboTUNKOB.

Jluist nosb3oBaTesieil uaeHTUUIMPOBaTh GOJIBIIMHCTBO abCTpaK-
i1 He TaK CJIOXKHO, TOTOMY YTO MOCJIEAHNE, KaK IPABUIIO, TPOUCXOIST
OT TeX 3JIEMEHTOB U MOHSITUH, KOTOPBIE YK€ MUCIIOJIb3YIOTCS JIJISI OTIH-
canms cucteM. Meroauka npumenenust CRC-kapt u anaimsa Ha OCHO-
B€ BAPMAHTOB UCIIOJIb30BAHK — OTJIMYHbIA ClIOCOO OMOYb HATH 5TU
abcrpakiyn. UTo ke Kacaercst pa3pabOTINKOB, 711 HUX TOZ0OHbIE a0c-
TPAKIUU O0BIYHO SBJISIOTCS BCETO JIMIIb TEXHOJOTMYECKUMU CYIHOC-
TSIMU, [IPEACTABISIONIMMUI YaCTH PEIEHMUS].

YT06bI CMOIETMPOBATH CJIOBAPH CHCTEMBI, HEOOXOMMO:

U Unentudunmposath Te CyNHOCTH, KOTOPBIMU ONEPUPYIOT MTOJTh-
30BaTeIM WIIN Pa3paboOTYMKK JIJIsT OTIMCAHUS TTPOOIEMbBI UK ee
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ITaxemvi 06-
cysxcoaromces
6 eaiage 12.

Moodeauposa-
Hue nosedenust
oocyxcoaemcs
6 esla-
eax4dubs.

Knaccsl

pemiennst. Mcnonb3oBath CRC-KapThl 1 aHAIM3 HA OCHOBE Ba-
PUAHTOB MCIOJIb30BAHUS JIJIsI BBISIBJEHUST 3TUX aOCTPaKIIHIL.
Q /lust kaskpoit aberpakinuy uaeHTuGUIMpoBaTh Habop ee 00s3aH-
HOCTel. YOeUuThCsT, 4TO KaK[blil KJIACC YETKO OIpeiesieH u 00si-
3aHHOCTHU COATAHCUPOBAHHO PACTIPE/IETIEHBI MEK/Y KIIACCAMIL
Q I[IpexcraButh aTpUOYTHI U OTIEPATTITH, HEOOXOIMMBIE JIJIST BBITIOJI-
HeHUsT 00sI3aHHOCTEN KayK/[0T0 KJIacca.

Puc. 4.9 nokaspiBaeT HAOOP KJIACCOB, TIPeHAZHAYEHHBII JIJIsT peasin-
3aI¥ CUCTEMBl PO3HUYHOW TOPTOBJIM M COAEPKAIUI Kacchl Customer
(IMoxymnarenn), Order (3akas) u Product (ITpoaykT). Takske pucyHox
BKJIIOYAET HECKOJIBKO IPYTUX aOCTPAKIIN, CBI3aHHBIX C OCHOBHBIMU, —
OHU B3SITBI U3 cJI0Bapst mpobsiemuoit obsacti. Ao Shipment (TTocraBka) —
WCITOJTb3YEeTCS 1T OTCJIesKnuBaHus 3akas3os; Invoice (Cuer-haxTypa) —
JUUI OILIaThl 3aka3os; Warehouse (Ckitaz) — MeCcTo XpaHEeHUs TOBAPOB
repez oTIpaBKoil. EcTh Takske o/iHa aOCTPAKITHS, HMEIOIIast OTHOIIEHUE
K pemennto: Transaction (Tpansakius). Ona mpuMeHsieTcs K 3aKa3am
U TIOCTaBKaM.

Customer Order
nmst TOBap
agpec KOSIM4ECTBO
TenedoH
nataPoxaeHus -
Shipment
| Warehouse |
Invoice 06a3aHHOCTH
— COXpaHATb MHPOPMaLIMIO
O TOBapax, NOCTaBNEHHbIX
Transaction Product no 3akasam
actions naeHTndukaTop — OTCNEeXMBaTb COCTOSHVE
Ha3BaHue 1 MECTOHaxoXaeHne
commit() LeHa OTrPY>XEHHbIX TOBAPOB
roliBack() MECTOHaxoXaeHne
wasSuccessful()

Puc. 4.9. MogenvpoBaHue cnoBaps CUCTEMbI

[To Mepe pacuupenisi Balix Mo/ieJieil Bbl 0OOHAPYIKITE, UTO MHOTHE
KJIACCHI IMEIOT TEH/IEHITIIO COOUPATHCS B TPYIIIBI (KJIACTEPhI ), KOHIET-
TyaJbHO U ceMaHTU4ecku cBsizanubie. B UML g monenvpoBanug ta-
KHX KJIACTEPOB MOKHO UCIIOJIb30BATh MTAKEThI.

Penko korma Bammu Mojiesin 6yayT abcomioTHo craTimdeckumu. CKo-
pee Bcero, abCTPaKIUK U3 CI0Bapst Ballleil CUCTEMbI B GOJIBITMHCTBE
cBOeM OY/IyT IUHAMUYECKU B3aUMOJIENCTBOBATH APyT ¢ apyrom. UML
IPelyCMaTPUBAET MHOKECTBO CITOCOOOB MOJIETTMPOBAHUS IMHAMIYEC-
KOTO ITOBe/IeHUS.
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Koonepayuu
obcydcoarom-
ca 6 2nage 28.

MoaenupoBaHue pacnpegeneHus

00513aHHOCTEeN B CUCTEME

Ecsm BaM mipuzieTcst MOIeIMpOBaTh HEMAJIO KJTaCCOB, BbI 3aX0OTHUTE yhe-
JITHCS, 9TO Ballly abCTpakiuu 00ecrednBaioT cOaanCUPOBaHHBIN HAO0D
obst3arHOCTEl. VIHBIME CIOBaMU, HEJIb3sI AOIYCTUTh, YTOOBI KaKOH-TO
U3 KJIACCOB OKA3aJICS CJIMIIKOM OOJIBIINM WJIM CJUIIKOM MaJECHbKUM.
Kaxpiil k1acc g0JKeH XOPOIo BBIMOJHITH OJHY 3azauy. Ecin Bbl
abcTparupyere KIacChl, KOTOPbIE OKaKyTCs CJIMIITKOM OOJIBIIIMHE, TO 00-
HapysKUTe, YTO Ballia MOJIENb TPY/THO TIOJ/IAETCS U3MEHEHWSAM U He CJIUTII-
KOM y100Ha JI7Ist TOBTOPHOTO MCIOJIb30Batus. Eciu ke abcTparupoBaTh
CJIMIIKOM MaJIeHbKHE KJIACChl, Y Bac OyAeT CAUIIKOM MHOTO aOCTPaKITUi,
KOTOpbIE TPYAHO MOHATHh U KOTOPBIMU TPY/HO yrpasidaTh. UML momo-
JKeT BU3YaIU3MPOBaTh U CIEIU(PUIIIPOBATH OaTaHC 00s13aHHOCTEN.

YT006BI CMOENNPOBATH pacipeiesieHne 00s3aHHOCTEN B CHCTEME,
HEOOXOIMMO:

O Uaentuduimppobath MHOKECTBO KJIaCCOB, PabOTAIOIIMX COBMECT-
HO JIJIS1 IOCTUKEHUST HEKOTOPOTO MOBEIEHUS.

QO Upentudunuposats HaOOP 0043aHHOCTENH KaK/[0TO U3 ITUX
KJIaCCOB.

O PaccMoTperb MHOKECTBO KJIACCOB KaK OJIHO 1[€JI0€; PACUJIEHUTh
KJIACChI, HA KOTOPbIE TIPUXONUTCST CUIIKOM OOJIbIIast 10Jst 00s1-
3aHHOCTEI, Ha MeHbIIe abCTPAKIMU; OObEIMHUTD MEJIKUE KJiac-
ChI ¢ TPUBUAIBHBIMY 00A3aHHOCTAMHE B H0JIee KPYITHbIE; [iepepac-
HpeeIUTh 00A3aHHOCTU TaK, YTOObI /s KasKI0i adCTpaKkIum
OBLT OTBE/IEH X OIITUMAJIbHBINA HaOOpP.

Model
View
006s513aHHOCTU
— YNpaBiAaTb COCTOAHNEM
Monenm 0O6s13aHHOCTU
—n3obpaxartb MOOeNb
Ha 9KpaHe
— yrnpaBndaTb NepemMeLLeHmnem
Controller 1 N3MEHEHNEM pa3mepa
nosist 3peHnst
— nepexeaTbiBaTb COObLITHS
OB693aHHOCTY nosib3oBaTens
— CMHXPOHN3MPOBaTb
N3MEHEeHUsI Moaenn
1 ee BUOoB

Puc. 4.10. MogenupoBaHue pacnpeneneHns 06s3aHHOCTEN B CUCTEME
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Knaccsl

O PaccMoTpeTh crmocoObl B3aUMOJIEHCTBUSI KJIaCCOB U Iepepac-
IPEIEJIUTh X 0OSI3AHHOCTH MCXO/ISl M3 TOTO, YTO HU OJIMH KJIACC
He JIOJKEH JIeTaTh CAUITKOM MAJIo WK CJTUIIIKOM MHOTO.

B kauectBe nipumepa Ha puc. 4.10 npuBeseH HaOOP KJIACCOB, B3AThII
u3 si3pika Smalltalk, mokaseiBaomuii pacnpenenenne ob6s13aHHOCTE
Mesxkny kraccamu Model (Momenn), View (IlpexcraBnenne) u Controller
(KonTposrep). Bee ati kimacehl paboTaoT BMECTE TaK, YTO HE OJHOMY
13 HUX He MPUXOJAUTCS JIeIaTh CAUITKOM MHOTO UJIU MaJIO.

MopaenupoBaHue HenporpamMMHbIX CYLLHOCTEN

WHora cyuHoOCTH, KOTOPbIe BbI MOJEJIMPYETE, HE MMEIOT aHaJIora
B IPOrpaMMHOM obectiederru. Harpumep, J1ioiu, KOTOpbIe MOCHLIAI0T
cuera, 1 poOOTHI, KOTOPbIE ABTOMATHYECKH TAKYIOT 3aKa3bl JIJIsT TOCTABOK
CO CKJIAJIOB, MOTYT OBbITh YacTbio nomoxa pabom (workflow), mogenmpy-
€MOT0 JIJIsl TOPrOBOM CHCTEMBL. Baliie TpriokeHne MOKeT He UMETh Hi-
KaKUX MPOrPAMMHBIX KOMITIOHEHTOB, KOTOPBIE MPEICTABIISIIOT CYIIHOCTH
(B OTJIMYHE OT 3aKA3YNKOB B TIPUBEJCHHOM TIPHUMEPE, TIOCKOJIBKY Ballla
CHCTEMA, BEPOSITHO, OYIET TO/IeP;KUBATH WH(MOPMAIIHIO O HUX).

Yro6bl MOJETUPOBATH HETIPOTPAMMHBIE CYHIHOCTH, HEOOXOMMO:

O CwmozennpoBath abcTparupyemMbie CYIIHOCTH B BUIE KITACCOB.

U Ecuiu BBl XOTHTE BBIIETUTH HETTPOTPAMMHBIE CYIITHOCTHU U3 OTIpe-
neseHHbix B UML cTaHZapTHBIX CTPOUTENbHBIX GJIOKOB, CO-
3/1aliTe HOBBIIT CTPOUTEIbHBII GJIOK, IPUMEHUB CTEPEOTHUIIBI /IS
crieruUKAIUK 9TONH HOBOW CEMAaHTHUKHU U 3aKPENWB 32 HUM He-
KU OTJIMYUTETHbHBIN CUMBOJI.

Q Ecau MosiespyeMast CyIHOCTD IPEICTABIISIET COOOM YacTh arma-
paTHOTO 00ecIieueHust, KOTOpast, B CBOIO OYepe/lb, COIEPKUT TIPO-
rpaMMHOe 0OecriedeHne, PaCCMOTPHUTE €€ MOJICJTUPOBAHNE B BUJIE
y3J1a ONpeIeIEHHOTO pojia — TaKuM 00pasoM, 4TOObI MMO3/IHee
MO’KHO OBIJIO PACHIMPUTD MPEICTaBICHIE €€ CTPYKTYPBI.

Ha sameTky. A3bik UML B 0CHOBHOM NpegHa3HayeH ass Moaenu-
POBaHUS MPOrPaMMHbIX CUCTEM, XOTS B COYETAHMMN C TEKCTOBbLIMM
A3blkaMM MOOENNPOBAHNS annapaTtHOro ob6ecneyeHnss — Taknumu,
Hanpumep, kak VHDL — OH MOXeT ObITb 4OCTATOYHO BbIPA3UTENb-
HbIM OJ19 MOAENMPOBaHKMS annapaTtHom Yyactn. bonee Toro, KOH-
copumym OMG npeanoxun pacwunpenme UML nog Ha3BaHMem
SysML, npegHasHavyeHHOE O MOOENNPOBAHNA CUCTEM.

Kak nokasano Ha puc. 4.11, BroJiHe 10mycTUMO abCcTparupoBaTh
sofeit (B manHoM npumepe — AccountsReceivableAgent, ArenrIlo/le-
6uTopckoii3anosKeHHOCTH) U anapaTHoe obecriederne (Robot — Po-
60T) B BH/Ie KJIACCOB, TOTOMY YTO OHU IIPEACTABJISIOT COOOI MHOKECTBa
00BEKTOB ¢ 00IIIel CTPYKTYPOIl 1 OOIINM TTOBEICHUEM.
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Robot

Accounts Receivable Agent

processOrder()
changeOrder()
status()

Puc. 4.11. MogennpoBaHue HenporpaMmMHbIX CYLLLHOCTEN

MopaenupoBaHue NPUMUTUBHBIX TUNOB

Tunwt 06- B mipoTtuBOM0JI0KHOCTD CKa3aHHOMY BbIIIIe, MHOTIA MOJIETUPyeMble
cysncdaromes  CYHIHOCTU MOTYT OPaThCsl HEIOCPEACTBEHHO U3 S3bIKA IPOrPAMMHIPOBA-
6 2nage 11. HUSI, KOTOPBIN MCIIOJIb3YeTCs Ui peanusanuu perierns. Kak mpasuio,

9THU a6CTpaKHI/II/I BRJIIOYAIOT IPUMHUTHUBHDbIE THUIIbI — TaKHE€ KaK IeJbIE
4qucJjia, CAMBOJIbI, CTPOKH U JasKe IepedrnCJanMbI€ THUIIbI, CO3/IaHHbIE BaMU.
Y1obb1 MOE/INPOBATh IPDUMUTHUBHbBIC TUIIDI, HGO6XO]_[I/IMOI

O CwmomenupoBath abcTparupyemyro CyIHOCTD B BU/IE KJIacca WK
nepeuucnenus (enumeration), usobpaxast ee B HOTallUK Kjiacca
C COOTBETCTBYIOIIUM CTEPEOTUTIOM.

Ozpanuuenus U Ecsm Bam HY)KHO crieliipUIMpoBaTh IUANIA30H 3HAYEHUT, aCCOITNH-
oocyxcoatom- POBaHHBII € 3TUM THUIIOM, UCIIOJIb3YHTE ozpanuuenus (constraints).
caeenaeel.
"type”
Int
{Anana3oH 3Ha4YeHn
ot -2**31-1 go +2**31} “"enumeration”
Boolean
false
true
"enumeration”
Status
idle
working
error

Puc. 4.12. MogennpoBaHue NPUMUTUBHbBIX TUMOB

ITo puc. 4.12 BuiHO, 9TO ITH CYITHOCTH MOTYT OBITH CMOJIEJTHPOBAHDI
Ha UML Kax THITbI WK TIEPEYUCIEHNST, KOTOPhIE H300PasKar0TCsI KaK KJrac-
Cbl, HO C IBHO OTMEUEHHBIMU cTepeoTuriaMu. [I[puMuTHBHbBIE TUIIBI, TAKKE
Kak 11eJible uncia (IpecTaBJaeHHbie KiaaccoM Int), Mojenmpyores Kaxk
THUIIBI, X BBl MOKETE SIBHO YKa3aTh JIMAITA30HbI MX IOITYCTUMBIX 3HAUYEHUT,
UCIIOJIB3YsI OTPAHMYEHNST; CEMAHTHKA TPUMUTHBHBIX THITOB JIOJIKHA OBITH
onpenesena Bae UML. Ilepeuncinmvbre Tutbl, ckakem Boolean (Byies)
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u Status (CocTosiHue) MOTYT ObITh CMOIETIMPOBAHBI TIEPEUHCICHUSIMU
CO CBOUMWY COOCTBEHHBIMU MHANBU/LYaJIbHBIMI JIUTEPATIAMU, YKa3aHHbI-
MU B pasjiesie aTpuOyToB (OTMETHM, OJIHAKO, YTO aTPUOYTaM¥ OHU HE SIB-
nstoTes). [lepedncrMble THIBE TAKKe MOTYT OIIPEIETISATH Olepaliiu.

Ha 3ameTky. HekoTopble a3bikn, B YacTHOCTM C n C++, no3Bo-
NS0T YCTaHaBNVBATb LESIble 3HAYEHUS 1S TNTepanoB Nepeync-
neHuin. Bel MoXxeTe cMoaennpoBaTh 3T 3HavyeHns Ha UML, noba-
BMB KOMMEHTapUI K OnmncaHuio nutepana nepevmncnerHms. OgHako
0151 NOrMYEeCKOro MOAENMPOBAHUS LeNble 3HAYEHWSI HE HYXKHbI.

CoBeTbl M MOJACKA3KM

Mopemupys kiacest Ha UML, moMHUTE, YTO KaKIAbIH KIacc J0JKeH
oToOpaskaTh HEKOTOPYIO 0CSI3AEMYIO MJIU KOHIIETITYaTbHYI0 aOCTPAKIINIO
U3 IPeAMETHON 00JIaCTH KOHEYHOTO 110JIb30BaTeIs MU Pa3padoTInKa.
XopolIo CTPYKTYPUPOBAHHBIN KJ1ace 0bJiaaeT CIeayonuMu pu3Ha-
KaMu:

O upexcrapisieT 4eTKy0 aOCTPAKIIMIO TIOHSTHS U3 CJI0BaPsI IIPO-
6J1eMHOI 00J1aCTH WK 06JIACTU PEIIEHNST;

O BkJIIOYaET KpaTKMii, YeTKO BbhIPasKEHHBI HAabOp 00s3aHHOCTEN
U CIIPABJISIETCST ¢ HUMU HAWJTYUIITUM 00pa3oM;

U mpezcraBiseT yeTkoe paszesieHne crneln@uKanu U peaansa-
I[UU 9TO abCTpaKIny;

U noHATEH W IPOCT, HO ITPU 9TOM SIBJISIETCST PACITUPSIEMBIM 1 ajiar-
THPYEMBIM.

Mzob6paxkas kiracc B UML, BBI JOJIKHBIL:

U mokaszaTb TOJIBKO Te eT0 CBONCTBA, KOTOPHIE BAsKHBI JIJIST TOHIMA-
HUs aOCTPaKIUU B JAHHOM KOHTEKCTE;

QO opranuzoBaTh JJIMHHBIE CIIMCKUA aTPUOYTOB U OIIEpaIii, IPyII-
MUPYS UX 110 KaTeTOpusM;

U npexacraBUTb B3aMOCBSI3aHHbIE KJIACCHI HA OJHOI JuarpaMmme.
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Fnasa 5. Ceazu

B sTo0M1 ri1aBe:

CBsi34: 3aBUCUMOCTH, 0000IeHIA U aCCOLUALNH
MoaennpoBaHHe MPOCTHIX 3aBUCHMOCTEN
MoaennpoBaHHe OJIHHOYHOTO HACJI€/IOBaHUS
MoaenpoBaHue CTPYKTYPHBIX CBA3€i
Co3aanmne cereii cBsi3eii

Hayuusumich ctpoutb abCTPaKIMu, BbI GBICTPO 3aMEYAETE, YTO OUeHb
HEMHOTHE KJIACCHI CYIIeCTBYIOT camu 110 cebe. Hao6opoT, GOJIbITIHHCTBO
U3 HUX KOOIIEPUPYETCS € APYTUME CaMbIMU Pa3HbIMHU criocoboamu. [10a-
TOMY ITPU MOJIEJTUPOBAHUU CUCTEMBI Bbl HE TOJIBKO JI0JIKHBI MIEHTHU(DH-
[MPOBATH CYNIHOCTH, (GOPMUPYIOIINE €€ CI0BAPb, HO U CMOJETMPOBATH
OTHOIIEHUS UX JPYT K APYTY.

B 00beKTHO-OPHEHTUPOBAHHOM MOJIEJTMPOBAHUN CYIIECTBYIOT TPH
BU/Ia CBSA3€EIT MKy KJIaCCaMU, KOTOPble HanboJiee BasKHBL: 3A6UCUMOCTID,
[PEJCTaBISIONAs CBA3M UCIIONb30BAHMS MEKLY KaaccaMu (BKJIOYast
YTOYHEHE, TPACCUPOBKY U CBS3bIBAHUE); 00001eHUe, KOTOPOE CBS3bIBa-
eT 0600IIEeHHbIE KJIACCHI ¢ UX CTIEIUATU3AUSAMU; ACCOUUALUU, OTTCHIBA-
[OIIKE CTPYKTYPHbIE CBSA3M 00beKTOB. Kask/ast 13 9TX pa3HOBUIHOCTEN
IIPEJICTABJISIET OTAEIIbHbIN CI0c00 KOMOMHUPOBaHUsT AOCTPAKIIHIA.

[TocTpoenue ceTeil CBsi3eil HE CUJIBHO OTJIMYAETCS OT CO3AAHUSI
cbaIaHCUPOBAHHOTO PacIpe/iesieHnst 00s3aHHOCTEN MEK/LY KIACCaMu:
€CJIM BB YCJIOKHUTE UX, TO 3allyTaHHBII KJIYOOK CBsI3eil cliesiaet Barry
MO/IEJTb HEITOHSITHOIT; €CJI 5Ke YPE3MEPHO YIIPOCTHUTE, TO JIUIIUTECH BCe-
ro Toro 60raTCTBa BO3MOKHOCTEH, KOTOpOe obecreunia Obl Balel cuc-
TEMe KOOTIepaIlusl.
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BeepneHne

Bepuemcs k metadope crpoutenbeTBa goma. CTeHbI, IBEPH, OKHA,
BCTPOEHHbBIE TIKA(BI U CUCTEMBI OCBETEHNS (DOPMUPYIOT YACTh BAIIIETO
cioBaps. OHAaKO HU OTHA UX 9TUX BEITEl He CYIEeCTBYET B OT/IETHHOC-
TH: OJIHA CTEHA COEJIMHSIETCS C IPYTUMU, JIBEPU U OKHA BMOHTHUPOBAHBI
B CTEHBI, OTKPBIBAS B HUX IIPOEMbI, BCTPOEHHbIE ITKA(DBI M CUCTEMbI OCBE-
MIEHUST KPENsITCs K CTeHaM M moToJikaM. U Bce 9T 0OBEKTHI — CTEHBI,
JBEPH, OKHA, MKa(pbl U OCBETUTEIbHBIE TPUOOPHI — B COBOKYITHOCTH
dhopMupyioT 60Je€ BHICOKOYPOBHEBbIE CYITHOCTH (KOMHATHI).

Tewm He MeHee BbI OOHAPY/KITE MEK/LY 9TUMU CYITHOCTSIMU HE TOJIb-
KO CTPYKTYPHbBIE, HO ¥ MHbIe cBsI3u. Hampumep, Ball 10M uMeeT OKHa,
HO OHM MOTYT ObITh HEOJAMHAKOBBL. Y Bac MOKET ObITh GOJIbIIOE OKHO
B TOCTHUHOMH, KOTOPOE He OTKPBIBAETCST, U MAJIEHbKOE KyXOHHOE, KOTOPOE
OoTKpbIBaeTcst. HekoTopble OKHA OTKPBIBAIOTCS BBEPX MJIM BHU3; JIPyTHE
(ckakeM, TaTHO) CABUTAIOTCS BJIEBO WK BIpaBo. Jlamee, pama GbiBa-
€T OJIMHAPHON WJIN /IBOMHON 1 T.1. Ho He3aBUCUMO OT 9TUX Pa3/INIHH,
B KQK/IOM OKHE TIPUCYTCTBYET HEKOTOPBIN MTPU3HAK «OKOHHOCTU»: BCE
OHU OTKPBIBAIOT TIPOEM B CTEHE U MTPeTHA3HAYEHBI JIJIsI TOTO, YTOOBI TIPO-
MyCKaTh CBET, BO3/IyX, & MHOTJIA JIasKe JIOIeH.

B UML crioco6br coeluHeHNsI CYITHOCTEN IPYT C IPYTOM, JIOTHYeC-
Kue b0 (husndecKue, MOACIUPYIOTCS ¢8s34Mu. B 00bEKTHO-OpUEH-
THPOBAHHOM MOJIEJIMPOBAHKHN CYIIECTBYET TPHU TUITA HanboJiee BasKHBIX
CBsI3eii: 3aBUCUMOCTH, 0000IIEHUS U aCCOIAIINN.

1. 3asucumocms npencrasiasger cobOi ¢BA3b UCHONIb30Banus. Ha-
npuMep, TpyObI 3aBUCIT OT BOZOHArPeBaTENs /IS TIO0TPeBa
BO/JIbI, KOTOPASI 110 HUM TEPEIAETCS.

2. Accoyuayusi — 3T0 CTPYKTYPHASI CBSI3b MEK/Y IKIEMILISIPAMHU.
Hanpumep, KOMHATBI COCTOSIT U3 CTEH U IPYTUX 00BEKTOB; B CTe-
HbI BMOHTHPOBAHbI JIBEPU 1, BO3MOXKHO, OKHA; Yepe3 CTEHbI MO-
IYT TSHYThCS TPYOBI.

3. Obobuenue cBsi3biBaeT 00600IIEHHBIE KJIacChl ¢ OoJee crierna-
JIN3UPOBAHHBIMH M TOTOMY M3BECTHBI KaK CBSI3M HACJIe[0OBAHUSI
(«KJTacc-TIOIKIACCY, MM «POUTEIb-TIOTOMOK» ). Harpumep, BuT-
pask — 9TO OKHO € OYEHb OOJIBIINMHU, KECTKO (PUKCHPOBAHHBI-
MU TTaHEJISIMK; TIaTHO — Pa3HOBU/IHOCTD OKHA, OTKPBIBAIOIIETOCS
BOOK.

ITH TPU BUA CBS3€il ONMMCHIBAIOT OOJBIIMHCTBO OCHOBHBIX CIIO-
co00B B3aMMOJIECTBUS cyliHOCTe. HeyiuBuTebHO, YTO OHU XOPO-
1110 MTPOEIMPYIOTCS U Ha T€ CIIOCOObI, KOTOPbIE MPELYCMOTPEHBI HOJIb-
IMUHCTBOM OObEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB JIJISI COEIMHEHMS
00bEKTOB.

Kaxk mokaszano nva puc. 5.1, UML npemiaraer oco6oe rpaduueckoe
npe/cTaBIeHne IS KaKI0ro BU/IA CBI3U. JTAa HOTAIUS 1103BOJIIET
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BU3YyaJIM3UPOBATb CBA3U HE3ABUCUMO OT KOHKPETHOI'O A3bIKa IIPOTPaM-
MUPOBaHWd, IIpUYEM CHOCO6OM, OITMChIBAIOIIINM HauboJIee BasKHbIE 11a-
PaMETPbI CBSI3€e: HMs, COEANHAEMbBIE CYIITHOCTU U CBOIICTBA.

- 3aBUCUMOCTb
Window

open()
close()
move()
display()
handleEvent()

06006LLeHme

accoupauys

ConsoleWindow

DialogBox

Puc. 5.1. Casn

Control

ba3oBble NOHATUS

Ces3b (relationship) — ato coenunenwe cymaocreit. B o0bekTHO-0pH-
EHTUPOBAHHOM MOJIEJIMPOBAHUY €CTh TPU Harboiee BasKHBIX BUJIA CBSI-
3eil: 3aBUCHMOCTH, 06001Ienust u acconuaru. CBsizb n300pakaeTcs
B BUJIE ITYTH C HCIOJIH30BAHUEM PAa3HOOOPA3HBIX TUIIOB JIMHUH, KasK bl
13 KOTOPBIX COOTBETCTBYET OTIPE/IEJIEHHOMY BU/Y CBSI3U.

3aBUCUMOCTHU

3asucumocmo (dependency) — aTo cBsI3b, KOTOpast yCTaHABJINBAET,
YTO OJIHA CYITHOCTD, Harpumep kiaace Window (OkHO), ucronb3yet uHbop-
Maluio 1 cepBuc (orepanuio Jubo yeayry), mpeacTaBisieMble IPyTroi
CYIIHOCTBIO, HariprMep KiaccoM Event (CoObitue), Ho He 00s13aTe/IbHO — Ha-
0060pOT. 3aBUCHUMOCTD H300PasKAETCSI B BU/IE ITYHKTHPHOI JIMHAHT CO CTPEI-
KOW, HAITPaBJIEHHON HA 3aBHCHMYIO CYIIIHOCTD. BbiOupaiite 3aBUCHMOCTD,
KOT/Jla BaM HY’KHO 110Ka3aTh, YTO OJ[HA CYNHOCTb UCIIOJb3YET APYTYIO.

Yaiie Bcero Bl OyeTe MPUMEHSITh 3aBUCMOCTH JIJIsl TOTO, 4TO-
ObI TIOKA3aTh, YTO OJUH KJIACC UCIIOIb3YET OMEPAIUU IPYTOTO KIacca
(1160 MCIOIB3yeT TepeMEHHbIE WM apTYMEHThI THIIA APYTOro KJac-
ca) — CM. puC. 5.2. ITO OYeHb MTOXOKE HA CBSI3b MCIIOJIH30BAHUST: €CITU
MCIIOJIb3YEMBbIH KJIACC U3MEHSIETCS, 9TO MOXKET 3aTPOHYTh OIepaIinu
NIPYTUX KJIACCOB, TOCKOJIBKY MCITOJIb3yEeMbIH KJIacC TeTiepb MOKET TIpe-
JIOCTaBIATH Apyroi maTepdeiic uim noseaenue. UML nomyckaet cosnma-
HU€ 3aBUCUMOCTEN U MEKY IPYTUMHU 9JIEMEHTAMHU, B YaCTHOCTU MEXKIY
MPUMeYaHUsIMU U TTaKeTaMU.
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. . 3aBUCNMOCTb
FilmClip

name

playOn(c : Channel)
start()
stop()
reset()

Channel

Puc. 5.2. 3aBucumocTtu

Ha sameTKy. 3aB1NCMMOCTb MOXET ObITb MOMMEHOBAHA, XOTHA Takue
MMeHa peako TpebylTcs Ha NPaKTUKe, eC/N TOJIbKO Bbl HE MOfe-
MpyeTe CAULLKOM MHOTO 3aBUCUMOCTEN, KOTOPbIE MHaYe Oblo Obl
TPYAHO OTAMYaTh ApYr OT Apyra. Yatle ans Toro, 4tobbl Noayepk-
HYTb Pa3NNYNSA MeXayY 3aBUCUMOCTSMN, UCMOJNb3YIOT CTEPEOTUNMbI.

00600wWweHus

Ob6obwenue (generalization) — aT0 CBsI3b MESKJLY CYIIHOCTHIO 00IIIE-
ro xapakrepa (Ha3bIBaeMOIl CyIepKJIACCOM, WK poauTesem) u bosiee
crenmmUIHOI CYyITHOCTHIO (Ha3bIBAEMOT MOIKIACCOM, JOUEPHUM KJTac-
COM WK TIOTOMKOM ). VIHOT/12 000011IeHIE HA3BIBAIOT CBSI3bIO TUTIA «STB-
ngeTcs»: K npumepy, kaace BayWindow (OxHO-«(oHapb») ABIsETCS pas-
HOBH/IHOCTBIO GoJiee ob1meit cyrnoctu, kaacca Window (OkHO). OObeKThI
JIOYEPHETO KJIACCa MOTYT OBbITh UCIIOJIB30BAHBI KAK TIEPEMEHHBIE UJIN T1a-
paMeTphI THIIA €0 POAUTEJIS, HO He HA06opoT. [Ipyrumun cioBaMu, J10-
YEpHSIsI CYIIIHOCTh MOKET OBITh TIO/ICTABJIEHA TaM, Tiie OOBSIBIIEHA PO/IH-
Tesbekasd. JlouepHsist CYyIHOCTh HacJieyeT CBONMCTBA POUTEIS,  IMEHHO
ero aTprOyThI U orepanui. JacTo, XOTsI U He BCET/Ia, TOTOMOK UMEET J10-
TIOJTHUTEJTbHBIE ATPUOYTHI U OTIEPAIIUI TOMIMO POANTENHCKUX. Peasmsza-
IS OTIePAIUY B JIOUEPHEM KJIacce 3aMelaeT Pea3aluio Toi e orepa-
M POJIUTEIST — 9TO SIBJIEHME HAa3bIBAETCS nosumopdusmom. OHAKOBbIE
oIepaIuy JI0JKHBI UMETh OJIMHAKOBYIO cuzHamypy (MMs Y IapaMeTphbl).

Ipacuuecku 06001IeHNE TIPEICTABIEHO CILIONIHON JIMHKUEH CO CTpeI-
KOi1 B (hopMe GOJBINOTrO TyCTOTO TPEYTOJbHIKA, YKA3bIBAIOIEH Ha PO-
muress (em. puc. 5.3). Vcnonbayiite 060611eHne, KOra HEOOXOAUMO
1u300Pa3UTh CBSI3b «POAUTENB-TIOTOMOK>.

Kiace MokeT 0iHOTO WM HECKOJBKUX POAUTENEH OO0 HEe MMETh
nx BoBce. Kiacc, He uMmeronuii pogauresieii, HO UMEIONINI OJHOIO MJIK
HECKOJIBKUX TIOTOMKOB, HAa3bIBAETCSI KOPHesbiM (TOOt) MU 6aA308biM.
Kurace, He nmeroruit moroMkoB, HazbiBaeTcst aucmosvim (leaf). O ximac-
ce, Y KOTOPOTO €CTh TOJBKO OJIUH POJUTEIb, TOBOPSIT, YTO OH UCTIOJIb3YET
00unouHoe naciedosanue, B OTINYNE OT KJIACCA, Y KOTOPOTro OoJiee 4em
OJIH POAUTEND (MHONCECMBEHHOE HACLeO08ANHUE).
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Iaxemot 06- Yaiiie Bcero Bbl Gy/I€Te MCIIOIB30BATH OO0OIIEHISI MEK/LY KJIaccaMu
cyscoaromes  uuHTepdeiicamu, yToObI 0TOGPA3UTD CBsA3H HacseoBaHust. Kpome Toro,
6 2a1a6e 12. B UML moxHO onucarh 06001eHre MEXK/y IPyTUME dJIeMEHTaMH, Ha-

puMep y3JIaMHu.

6a30BbIl KNacc

\-o Shape

origin: Point
606 move (offset: Point)
oboblushne resize (ratio: Real)
display()
JaN
p —e s
Rectangle Circle Polygon
width: Distance ; . .
radius : Float :
height: Distance points : List
- display_

JNINCTOBOW Knacc

Puc. 5.3. O606LeHne

Ha sameTtky. O600WEeHME C UMEHEM O3HA4YaeT 4EKOMMNO3U-
LMo cynepkJiacca Ha noakiacchl B KAKOM-TO OnpeaeneHHOM
acnekTe, Ha3biBaeMOM Habopom 00006LLeHus (generalization set).
MHoXeCTBeHHble Habopbl 0606LLIEHNS OPTOrOHasIbHbI; Cyrnepkiacc
MOXET ObITb Cneumann3nmpoBaH ¢ NPUMEHEHNEM MHOXECTBEH-
HOro HacnenoBaHWs ons Bbibopa OAHOrO NOAKIACCA U3 KaXKA0ro
Habopa 0600LLeHNs. DTO OTAeNbHas TeMa, KOTOPYIO Mbl He nna-
HMUPOBaIN PACKPbIBATb B paMkax AAHHOW KHUMW.

Accouuavuu

o Accoumauum

cumocmu Accoyuayus — 310 CTPyKTypHasi CBA3b, yKasbIBaloIas, 4T0 00beK-
(10 1e 0606~  THI OJIHOII CYITHOCTH COeANHAIOTCS ¢ oObekTaMu Apyroil. Tak, nmes
wenus) mo-  ACCOLMAIMIO MEXKY IBYMs KJIACCAMU, BBI MOXKETE COCANHUTD OODEKTDI
2ym 6voimo OJIHOTO KJjiacca ¢ oObeKTaMu Apyroro. BiosHe momycTumo, uToObl 06a
pedprexcus-  KOHIIA ACCOIUAIINHT COCIMHSIINA OJIMH M TOT K€ KJIACC — MHBIMU CJIOBAMHU,
HotmMu (cM. OIMH 00BEKT KJIACCA MOKET CBSI3BIBATHCSI C JAPYTUM 00BEKTOM TOTO Ke

2aasy 10). KJiacca. ACCOHI/IaHI/IH, CBA3bIBalolasi /iBa KjlaCCa, Ha3bIBA€TCA 6uHapH0ﬁ.



He nymaiime
HanpaeaeHue
umenu

c Hasuzayueil
no accoyua-
uuu (cm. ena-
ey 10).

Poau umerom
omnowenue
K cemanmure
unmepgeii-
c08, Kax
noxasamno

6 enaee 11.

Cgsizu

XO0Tb 11 HEYaCTO, HO BCe Ke BCTPeyaloTCs Tak Ha3blBaeMble 1-apHble acco-
yuayuu, KOTOpbie COETUHSIOT O0JIee IBYX KIACCOB .

I'pacduuecku acconmaius npejcrabBieHa CIJIONIHON JTUHMUEH, 1Ba
KOHIIA KOTOPOH COeIMHSIIOT OJIMH UJIM Pa3Hble kaacchl. [Ipumensiiite ac-
COIIMAIINIO, KOT/Ia XOTUTE 1T0Ka3aTh CTPYKTYypHble CBSI3U.

Boite Mbr onrcanu 6a3oBbiit Bapuant. Ho cylecTByioT ete msiTh
JIOTIOJIHEH U, TIPUMEHSIEMbIX K aCCOIMAITUSIM.

Accoruarys MoKeT UMeTb UM$, NCII0JIb3yeMoe JIJIs1 OTIUCAHUS TIPH-
pozsl cBsi3u. [ToaToMy 3HaUeHNE UMEHU HE JO0JIKHO OBITD [IBYCMBICJIEH-
HbIM. Mcnonb3yd cTpesiouky B (hopMe TpeyroJbHUKa, BBl MOKETEe yKa-
3aTh HalpaBJieHNe, B KOTOPOM CJIE[yeT YUTaTh 9TO UMsi (CM. puc. 5.4).

HanpaeJieHne NMeHU
nvg

\ paGOIaeT Ha P

accouyauys

Yenosek KomnaHus

Puc. 5.4. meHa accoumaumm

Ha 3ameTky. X0oTsa accouuyaums MoXeT ObITb MOMMEHOBaHa, OObIYHO
HET HeoOX0OMMOCTU yKa3bliBaTb €€ UMS, eCN YKa3aHbl KOHEY-
Hble MMeHa accoumaunmn. Ecnm B Bawien mogenu npucyTcTeyeT
HECKOJ/bKO accoLuuaLnii, CBA3bIBAIOLLMX OOHU N TE Xe KNacchl,
HeoOX0AMMO MUCMOJb30BaTb MU MEHa accouuaLmii, NN KOHeY-
Hble UMeHa, 4ToObl pa3nunyatb Ux. Ecnu accoumnauna nmeet
HECKONbKO KOHLLOB A1 OHOr0 1 TOr0 Xe Knacca, TpebyeTcs
B 0083aTE/IbHOM NOPSAKE YKa3blBaTb €€ KOHEYHbIE MMEHA, YTOObI
pasnunyaTtb 3TU KOHUbI. [py HaNMYMK TONbKO OAHOIM accoumaLmn,
COEVHSIOLLEN Mapy KNacCoB, HEKOTOPbIE aBTOPbI MOAENEN OMyC-
KaloT MMEHa, HO BCe Xe Jydlle ykadaTb UX, HTOObl MPOSACHUTL
Ha3HayeHne accoumaLnm.

Korpa kmace ygacTByeT B acCOMAINN, OH BBITIOJTHSIET B 3TON CBA-
31 KOHKPETHYO poJib. PoJib — 9T0O «Jni10» Ki1acca, KOTOPbIA HAXOAUTCS
Ha JITaJIbHEM KOHIIE aCCOIMAITUH, TIPE/ICTABIEHHOE KIACCY, HAXOAIIEMY-
cs1 Ha ee OJIMKHEM KOHIlEe. Bbl MOJKeTe sSIBHO IMEHOBATH POJIb, KOTOPYIO
BBITIOJTHSIET KJIACC B aCCOIUAITAH.

Ponb, KoTOpyIo urpaet kiaacc, HaXoAAIMUNica Ha KOHIIE acCOIUallny,
Ha3bIBaeTCs Koneunvim umenem (B nepoit Bepcun UML ona HasbiBa-
nach umenem poau). Ha puc. 5.5 kmacc Person (Hesmosek), urparoninii
pouib enployee (paboTHMK), acconuupoBaH ¢ kaaccom Company (Komia-
HUS ), UTPAIOIIUM POJIb employer (paboToaaresip).
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JKzemnaap
accoyuayuu
Ha3vléaemcs

ceolkou (cm.

enasy 16).

accoumaums
Yenosek \ Komnanus
paboTHUK paboTonaTenb
NMS POSN

Puc. 5.5. KoHeuHble MeHa accoumaumm (MMeHa ponei)

Ha 3ameTky. OauH 1 TOT Xe KilacC MOXET UrpaTb B pa3HbIX acCco-
LMauuax ooHy U Ty XXe poJib NN pasHble PoJn.

Ha 3ameTky. ATpnOYT MOXET paccMaTpuBaTbCs Kak OQHOCTO-
POHHSAS accounaumns, npuHaanexauias knaccy. vs atpmbyra
COOTBETCTBYET KOHEYHOMY MMEHW accouMaLvn BHE Kacca.

Acconuanus npejcTaBisieT CTPYKTYPHYIO CBA3b MEKIY 00bEK-
TamM¥. Bo MHOTUX cHUTyanusix MOJIeJIMPOBAHUS Bay)KHO 3HATh, CKOJIBKO
00BEKTOB MOKET OBITh COEIMHEHO OJHUM 9K3EMILISIPOM aCCOIUAIIIH.
ITOT MapaMeTP Ha3bIBAETCS MHOKECTBEHHOCTbHIO POJIM aCCOIMAIIUH.
MmuozkectBennocts (multiplicity) npezcrasisier AuanasoH IeJIbIX YH-
ceJI, YKa3bIBAIOIIHiT BO3MOKHOE KOJIMIECTBO CBSI3aHHBIX 00BeKTOB. OH
3aIMCHIBAETCS B BUIE BHIPAKEHUSI ¢ MUHUMATBHBIM U MaKCUMaJIbHBIM
3HAYEHUEM, KOTOPbIE MOI'YT ObITh PaBHbI; IJIsI UX Pas3eIeHUs] UCIIOJIb-
3yIOTCS /IBE TOUKH. YCTaHaBJINBas MHOKECTBEHHOCTH JIAJIbHETO KOHIIA
accoIMallii, Bbl yKa3bIBaeTe, CKOJbKO 0ObEKTOB MOJKET CYIIECTBOBATH
Ha JlaJIbHEM KOHIIE aCCOIMAINK IS KaxkKI0r0 00beKTa Kacca, HaXo/Is1-
nerocst Ha 6JmKHEM ee KoHile. KommuecTBO 0ObEKTOB JOJIKHO HaX0-
JIUTBCS B TIpeiesiaX 3a/IaHHOTO Auamna3ona. MHOKeCTBEHHOCTb MOYKET
6bITh onpezenera Kak exquauia (1), zHoub wam ous (0..1), maoro (0..%),
oIH UJIn HecKoJbKo (1..%). Bel MoskeTe 3a/1aBaTh [UATIa30H 1EJIbIX 3HA-
YeHui, HanpuMep 2..5, WU YCTaHABINBATD TOYHOE YKCJIO, HAIIpuMep 3
(aKBUBaJEHT 3anuch 3..3).

KpaTHOCTb

1“* *

Yenosek 4 KomnaHus
pPaboTHUK / paboTogaresnb

accoupaums

Puc. 5.6. MHOXeCTBEHHOCTb



Cywecmeyem
HeCKOJIbKO
8AXICHLLX Pa3-
Hosuonocme
azpezauuu.

O Hux
notidem peuw
6 eaaese 10.

Cnoorcrole
nonamus
cea3zeil 00-
cysxcoaromes
6 eaaese 10.

Cgsizu

B npumepe Ha puc. 5.6 kaxkast KOMIaHUs MOKET HAHUMATb OTHOTO
MJIM HECKOJIbKUX YeJIOBEK (MHOKECTBEHHOCTD 1..%); KasK/IOMY UesioBeKy
conocrasseno 0 uau Gosee KoManuii-paborogaTesieii (MHOKECTBEH-
HOCTD * — akBUBaseHT 3amuch 0..%).

[Tpocras acconnariyst Meskay ABYMsI KJIacCaMU IIPE/ICTABIISET CTPYK-
TYPHYIO CBSI3b MEK/[Yy PABHOIIPABHBIMU dJIEMEHTaMI: 00a Kjiacca KOH-
HEeNTyaJbHO HaXOSATCS HA OTHOM YPOBHE — HUW OJIMH U3 HUX HE MOYKET
CYMTATHCS BasKHEe APyroro. PaHo WM MO3IHO BaM TTOHAOOUTCST CMO-
JIeJTMPOBATH CBA3b «I[€JI0€-4aCTh», B KOTOPOH OJIMH KJIACC TIPE/ICTaBIISIeT
KPYIHYIO CYITHOCTH (I1e710€), cojiepskalyio B cebe Gosee Meskue (dac-
TH). ITOT TUII CBsI3el, OCHOBAHHBIX HA OTHONICHUSAX 001a0anus, Ha-
3bIBAETCS arperanueil 1 mopasyMeBaeT, 4To 00beKT-11es10e 0baanaer
obbextamu-uactsamiu. [1o cytu, arperaiusi — 3T0 0coObIil BUJL acCOIa-
IHH, TT09TOMY M300paKaeTcsi OHA JIMHUEH TIPOCTOI acCOIMAIH, K KOTO-
poii 106aBJIEH TIyCTOI POMOUK CO CTOPOHBI 0GBEKTA-TIENOTO (CM. puc. 5.7).

/_.. KomnaHuis
uenoe 1 .\

arpervpoBsaHve

*

4acTb

le Otnen

Puc. 5.7. Arperauns

Ha 3ameTky. [Mpoctas ¢popma arperaumm BolrsggnuT Tak He Crly-
YalHOo: NycToM POMOUK OTNMYAET LLenoe OT YacTu — HX Bonblue
HM MEHbLLE. OTO O3HAYAET, YTO MPOCTasa arperauysa He SMeHsIeT
CMbIC/1a HaBUrauumy no accouviauy Mexay LesbiM 1 ero yac-
TamMun. bonee ctporaa ¢opma arperaunm onncbiBaeTCcH B pas-
nene «Accoupaunn» rnasbl 10.

Mpouue ceBoCTBA

[IpocTbie 3aBUCUMOCTH, 00OOIIEHUS ¥ aCCOI[UAIMKA C UMEHAMM,
HoKaszaTeJIIMi MHOKECTBEHHOCTH U POJIAMU — 9TO Haubosiee obiiue
CPEJICTBA, C KOTOPBIMU BBl UMEETE J1eJ10, co3aaBas abcTpakimn. OCHOB-
HBIX (DOPM 9TUX Tpex abCTpaKIMil JOCTATOYHO, YTOObI BHIPA3UTh Ha-
nboJiee BaKHYIO CEMAHTHKY CBsi3eii B GOJbITMHCTBE Moeseid. OHaKo
MHOT/Ia BaM HY)KHO Oy/eT BU3yaJu3UPOBATh WM CIIEIU(MUIIIPOBATH
JIpyTHE CBOWCTBA — TaKWe KaK KOMIIO3WUTHAS arperamus, HaBurarus,
JIMCKPUMUHAHTBHI, aCCOITUAIINN-KJIACChI, HEKOTOPbIE PAa3HOBUHOCTH 3aBU-
cuMocTeil 1 0000IIeH . DTH ¥ MHOTHE JPyTHe CBOHCTBA MOKHO BbI-
pasutb Ha UML, HO 0OBIYHO UX TPAKTYIOT Kak O0Jiee CI0KHBIE U, COOT-
BETCTBEHHO, MeHee YIOTPeOUTeIbHbIE TIOHATHS.
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Auazpammol 3aBUCUMOCTH, OOOOIIEHIST 1 ACCOIUAIINH SIBJISTIOTCST CIAmuiecKu-
Kaaccos My CyITHOCTSIMU, OlIpe/ieIeHHbIMY Ha ypoBHe kjaccoB. B UML atu cBs-
paccmam- 311 0OBIYHO BU3YATIN3NUPYIOTCS B IMArpaMMax KJaccoB.

pueatomcs Haunnast MoienpoBaTh Ha ypoBHe 00BeKTOB (0COOEHHO KOT/ia pu-
6 2nage 6. XoAuTCs PAboTaTh € UX TUHAMUYECKUMU KOOTIEPAIMSIMN ), BBI CTAJIKHU-
Ccounxu 06~ BaeTeCh CO CCBLIKAMM — 9K3EMILISIPAMU aCCOIMAIINI, [TPe/ICTABIISIONH-

cyocoaromes MU COeIUHEHNs MexkK/y 0ObeKTaMu, 110 KOTOPBIM MOKHO OTHPABJIAT
6 2nage 16. COODTIEHUS.

Ctunu n3ob6paxeHus

CBs131 M306paKaioTCs Ha UarpaMMax JUHUSIMUA, COEUHSIIONUMI
OJIHU ITUKTOTPAMMBI € IPYTUMU. /11 pa3anueHust TUIIOB CBSI3EH K 3TUM
JIMHUSIM 00aBJISIOTCST PA3HOOOPA3HBIE DJIEMEHTBI, HATIPHUMED CTPEJTKU
ns pombukn. Kak mpaBuiio, aBTOpbI MoJIesiell BBIOUPAIOT O/INH U3 IBYX
cTusIel pucoBaHUs JTUHU:

Q naxnonnvie runuu nod 1odvim yerom. VICoab3yOTCS TUHAN U3
OJIHOTO cerMenTa (CJIM TOJBKO He HY;KHO HECKOJIBKO, 4UTOOBI MU-
HOBATh JIPYTUE TIUKTOPAMMBbI );

Q runuu, obpasyrowue xeadpam u nposedenmvie NApaiiesbHO KPa-
am cmpanuypt. ECIM TOMBKO JTMHUN HE COEMHSIIOT JIBE BBIPOB-
HEHHBIE IIMKTOTPAMMBbI, OHU JIOJIKHBI OBITH TIPOPHCOBAHBI CTPOTO
10 TOPU3OHTAIN U BEPTUKAJIM, COCAUHSSACH JAPYT C APYTOM MO/
IPSIMBIM yTJIOM. B JJaHHOI KHUTE TJIaBHBIM 00Pa3oM HUCIIOJIb3Y-
€TCsT IMEHHO 3TOT CTHUJTb.

Ecsit moctapaTbest, iepecedenust JIUHWI B OOJIBIIMHCTBE CTyYaeB
MOKHO n30exkaTh. Eciiu OHO Bce-Taku HEM30EKHO U €CTh OMaCHOCTb
JIBYCMBICJIEHHOW MHTEPIIPETAINN CBSI3€H, CTOUT OTMETUThH MECTO Tepe-
CeyeHus JIMHUI MaJIeHbKUM TOJYKpyTroM (puc. 5.8).

Puc. 5.8. CumBon nepecevyeHns nMHni

TUNKUYHbIE NPUEMBI MOENMPOBAHNS

MopenupoBaHue NpocTbiX 3aBUCUMOCTEN

YacTo BcTpevaronuiicss BUJL 3aBUCUMOCTHU — 9TO CBA3b KJAcca, KO-
TOPBIN UCTIOJIB3YET IPYTON KJIacc B KauecTBe ImapaMeTpa CBoei omepa-
. YToObl CMOJIEIUPOBATD ATY CBSI3b UCIIOJIb30BaHUsL, HEOOXOIMMO
CO3/1aTh 3aBUCUMOCTb, HAITPABJIEHHYIO OT KJIacca ¢ orepalnei K Kiaaccy,
MCIOJIb3YEMOMY B KauecTBe ee rapameTpa.
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Apyeue
cmepeomunsl

ceaseii 00-
cysxcoaromces
6 2aage 16.

B npumepe Ha puc. 5.9 mokaszan HabOp KJIacCOB, COCTABJISIIONINX
CUCTEMY, KOTOpast yIIPaBJIsieT Ha3HAUeHWeM CTY/ICHTOB U TIpero/iaBare-
Jieil Ha KypChl B YHUBEpPCUTETE, ITOT PUCYHOK M300pPaKaeT 3aBUCUMOCTb
ot CourseSchedule (PactmmcanueKypcos) k Course (Kypc), mockosbKy Course
UCIIOJIb3yeTcsl B onepaiusx add (1o6aButh) u remove (yIaJauTh) Kaacca
CourseSchedule.

Eciu BbI IpescTaBuTE MOJHYIO CUTHATYPY OIEpaluii, I0100H0
TOMY KaK 9TO C/[elaHO Ha PUCYHKe, BaM, CKOPee BCEro, HeoOs13aTeh-
HO TI0OKa3bIBATh 9Ty 3aBUCUMOCTb, TIOTOMY YTO MCIIOJb30BaHNE KJIacca
y:Ke TpUCYTCTBYeT B curHarype. OHAKO MHOT/IA TTOKA3aTh TaKyTo 3a-
BUCHUMOCTh HEOOXOUMO, OCOOEHHO €CJIM BBl He IIPUBOUTE CUTHATYPY
oTiepaIiiii MJan Balia MOJIesib TTIOKa3bIBaeT JIPYTHe CBSA3U C UCIIOJTh3ye-
MBIM KJIACCOM.

Pacrnvcanme 3ansmin

add(c:Course) [ ~~77777 Dl Kkype
remove(c : Course)

"friend”

-

WNTtepatop

Puc. 5.9. CBa31 3aBUCHUMOCTU

Kpowme Toro, puc. 5.9 eMoHCTPUPYET 3aBUCHMOCTb, KOTOPAsi HE CBsi-
3aHa ¢ KJIACCAMU B OTIEPAITISIX, & MOJIEJTUPYET OHY 0011yio upnomy C++,
3aBucuMocTb ot Iterator (teparop) roBOPUT 0 TOM, 4TO Iterator MCIIOb-
3yer CourseSchedule, To ecth CourseSchedule Hirdero ne 3uaet 06 Iterator. 3a-
BUCHUMOCTbH TIOMeU€eHa CTEPeOTUIIoM <permit> (<pa3pentmrb>), KOTOPbII
noo6eH Tpesioxenio friend (apyr) B C++.

MopenupoBaHue 0AMHOYHOI0 Hacneao0BaHUS

B Mo/ie/1MpoBaHuy CJI0BapsI Ballleil CUCTEMBI BbI 4acTO OyIeTe cTali-
KHUBaThCs € KJaccaMu, KOTOPbIe CTPYKTYPHO MJIM IO CBOEMY MOBEjIe-
HUIO TIOXO0KK Ha Apyrue Kiacchl. Kaaplii U3 HUX MOYKHO CMOAETUPO-
BaTh KaK OT/AEJIbHYIO He3aBUCUMYIO abcTpakiuio. Ho jryurne ussiednb
13 HUX OOIIKe CTPYKTYPHBIE WK [TOBEJEHYECKUE YACTU U IOMECTUTD
ux B OoJjiee 00IME KIACCHI, OT KOTOPBIX 9TH KJIACChl OYAYT yHACAEL0-
BaHBI.

YT006bI CMOAEINPOBATH CBA3M HACJIEL0BaHKA, HEOOXOAUMO:

O Haiitu B HaGope KaccoB 00513aHHOCTH, aTPUOYTHI U OTIEPAIIHH,
o01IHe JJIst HECKOJIBKHMX KJIACCOB.
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O Ilepenectn aTi 06s13aHHOCTH, ATPUOYTHI U OTIEpaIn B 6osee 00-
il kaace. Eciim Heo6xo1Mo, co3ath Takoil kiaace (Ho Oyasre
OCTOPOJKHBI — HE CO3/IaBaliTe CJAUIIKOM MHOTO YPOBHEIA ).

O Hasuauurs GoJiee crielMagn3upoBaHHble KJIACChl TOTOMKAMM
OOIIUX KJIACCOB, TIPOBEJIS CBsI3b 00OOIIEH ST OT KasKI0TO CIIEIH-
QJIM3MPOBAHHOTO KJIacCa K €r0 POUTEIIO.

LleHHbleBymarn

presentValue()
history()

T

PacuyeTHbINCueT

Axkumsa

O6nurauus

CobCTBEHHOCTb

HpOHeHTHaﬂCTaBKa

presentValue()

presentValue()

presentValue()

OLEHKHN

presentValue()

AkunaCManbimKanutanom AkumnaCBonblrmvKanutanom

Puc. 5.10. CBsa3n HacnenoBaHUs

Ha puc. 5.10 mpeacrasien psizi KaaccoB, GOPMHUPYIOMIKUX TPUIOKE-
HYe yIIpaBJIeHus TOProsJieil. Bol Haiizere 31ech CBsI3b 0600IEHMs, IPO-
BeJIEHHYTO OT yeThipeX KJyaccoB — CashAccount (PacuernbiitCuer), Stock
(Axtmst), Bond (O6aurarmus) u Property (CobCTBEHHOCTD), — K OoJee
o6mmemy kmaccy Security (IlennsieBymarn). Kiace Security siBisiercst po-
nutesieM, a CashAccount, Stock, Bond m Property — motoMkamMu (JI04epHUME
kaccamu ). Kaxaplii M3 9TUX YeThIpex CIEeUaJIn3UPOBAHHBIX KJIaCCOB
IPe/ICTaBJIsIET cO60I HEKOTOPYIO PasHOBUAHOCTH Security. TTocsemamii
BKJTIOYAET /iBe omneparun: presentValue (TexkymasgsCTtouMocTs) 1 history
(Ucrtopus). Ilockoabky Security sBisieTcst poautesaeM CashAccount,
stock, Bond m Property, Bce OHM HACJIEAYIOT 3TU J[BE OIEpPAIlU, PABHO KaK
u J1o0Obie Apyrue arpuOyThl 1 OIlepaluu Security, KOTOpbie MOIyT ObITh
He YKa3aHbl HA 9TOM PUCYHKE.

Nwmena Security u presentValue HamMcaHbl KypCUBOM He cirydaitHo. Kor-
J1a BbI CTPOMTE MePaPXUH, OA00HBIE TOIA, 4TO IpejicTaBeHa Ha puc. 5.10,
TO YACTO CTAJIKMBAETECH C HEJIMCTOBBIMU KJIACCAMM, KOTOPbIE HETIOJIHbBI
WJTH JIJISE KOTOPBIX HE MOJKET CYIIeCTBOBATh 0OBEKTOB. Takue KIacchl
Ha3bIBAIOTCST abcmpaxmuvimu. B UML BbI MOJKeETe MOMETHUTH KJTACC KAk
abCTPaKTHBII, HAITKUCAB ero UMs KypcrBoM. To jke KacaeTcst v orepaiuii:
B pacCMaTpUBAEMOM TIPUMeEpPE Olepalud presentValue mMeeT cCUrHATYPY,
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Cgsizu

HO HE peajn3yeTcst B Kjacce Security u oJisKHA OBITH peajn30oBaHa
B BH/IE METO/IOB Ha O0Jjiee HU3KOM YPOBHE a0CTPAKIINHU, TI09TOMY €€ UM
TaKyKe BBIZIEJIEHO KYPCUBOM. 3aTO BCE YEThIPe HEMOCPEACTBEHHBIX TI0-
TOMKa Security sBJISIOTCS KOHKPETHBIMU (TO €CTh He abCTPAKTHBIMMU),
a 3HAYUT, KQKIBII M3 HUX 00s13aH MPEICTABUTH KOHKPETHYIO Peasi3a-
1110 oreparuu presentvalue.

Vepapxuu 060011eHNs1/ClIelraIn3alii He 00s13aTeIbHO OrPaHUY -
BatOTCsI BYMsI ypoBHsiMu. OGbIYHO 9TUX ypoBHE# Oobiie, u puc. 5.10
CITYSKUT ToMY ToATBepskaenueM. SmallCapStock (AxmmsaCMamsivKammTa-
sgom) 1 LargeCapStock (AkrmusaCboapmmmKanuranom) — MOTOMKH KJac-
ca Stock, KOTOPBIiA, B CBOIO OYEPE/lb, SIBISETCS JOYEPHUM 110 OTHOIIEHUTO
K Security. Takum o6pasom, Security — KOPHEBOII KJ1acc, TIOCKOJIbKY OH
He umMmeeT poauteseid. SmallCapStock u LargeCapStock — JIMCTOBBIE KJIACCHI,
MOTOMY UTO HE UMEIOT MMOTOMKOB. Stock MMeeT KaK poJuTeJisd, TaK 1 110-
TOMKOB; OH He TTOJIXO/IAT TI0/I OTIpeiesieHre Hi KOPHEBOTO, HU JIMCTOBO-
ro KJlacca.

XO0Ts 9TO U He TIOKA3aHOo 3/1eCh, Bbl MOYKETe CO3/IaBaTh KJIACCHI C He-
CKOJIbBKUMHU POJIUTENIMU. ITO HA3bIBAETCSI MHOKECTBEHHBIM HACJIE/0-
BaHUEM U O3HAYAET, YTO KJIACCY-TIOTOMKY MEPETAIOTCS BCE aTPUOYTHI,
OTIepaIvy 1 aCCOTTUAINN €TO POIUTEIIEN.

KoHeuHo, B cricTeme Hac/IeJOBaHUST HE MOKET OBbITh IIUKJIOB: HU OJIUH
KJIaCC He MOJKET OBITh CBOMM COOCTBEHHBIM ITPEIKOM.

MoaenupoBaHue CTPYKTYPHbIX CBA3€EM

[Tpu ucmoIb30BaHNK CBSI3€l 3aBUCUMOCTHU WU 000OIIEHIST BBI MO-
JKeTe MOJIEJIMPOBATh KJIACCHI, KOTOPbIE HAXO/SATCS HA PA3HBIX YPOBHSIX
BaKHOCTH JINOO Pa3HBIX YPOBHSIX abcTpakiuu. B cirydae 3aBucumoctu
MEJKy IByMd KJaccaMU OJIMH KJIacC 3aBUCUT OT JPYTOTO, HO 3TOT TI0C-
JIETHUI HUYEro He 3HAeT O MepBoM. B cirydae ke 0600IIEeHUST MEKLY
KJlaccaM¥ IMIOTOMOK HacJe/lyeT CBOMCTBA POJUTEJI, HO POJUTENb He CO-
JIEPKUT HUKAKUX KOHKPETHBIX CBE/IEHUI O CBOUX MoTOoMKax. MIHbIMU
CJIOBaMHU, CBSI3U 3aBUCUMOCTH ¥ 0OOOIIEHUS ACUMMEMPUUHDL.

Mogenupys accolpaiuu, Bbl UMeeTe JIeJIo ¢ KJIaccaMU, HaX0/1s1-
IUMMCS Ha OJIHOM ypoBHe. [[Ba KJiacca, BOBJIeYeHHbIE B aCCOIMAITHIO,
HEKOTOPbIM 00pa3oM CBSI3aHbI JIPYT C JAPYIOM, U YACTO BbI MOJKETE OCY-
IIECTBJISITH HABUTAIUIO 110 9TO¥ CBSI3U B JIFOOOM HaITPaBJIEHUH.

B TO BpeMs Kak 3aBUCUMOCTb — CBsI3b MCIIOJIb30BaHMsl, a 000011e-
HUE — CBSI3b HACTEOBAHWS, aCCOIMAINS OTIPeleIeT CTPYKTYPHBIN
IyTh B3aMMOEHCTBIS 00BEKTOB JIBYX KJIACCOB.

Yro6bl CMOIETUPOBATH CTPYKTYPHbIE CBSI3U, BOCIIOJIB3YHTECH CJIe-
JIYIOTIUMU PEKOMEH/IAIASIMU:

O YeraHoBuTe ACCOMMAITIIO MEK/TY KXK/IOU TAPOI KJIACCOB, TIO 00BEK-
TaM KOTOPBIX CJIeyeT 00eCTeunTh HaBUTAII0. DTO OCHOBAHHOE
Ha JIAHHBIX ITPe/ICTaBICHIE ACCOITNAIIN.
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O VYcranoBuTe acCoIMAINiO MEK/LY KaKION Mapoil KIaccoB, 0O bEKThI
OJIHOTO M3 KOTOPBIX HY’KAAIOTCSI BO B3AUMOJIEHCTBIN ¢ 00beKTa-
MU JIPYyTOTO (HO HE B BU/IE JIOKAJTBHBIX TIEPEMEHHBIX B TIPOIIELyPe
WJIU TTaPaMeTpPOB OIlepalin). ITO B OCHOBHOM IOBe/[eHYEeCKOe
Ipe/ICTaBJIeHNE ACCOIUATIHL.

O /lns kaxmoit 13 yCTaHOBJIEHHBIX aCCOMUANIAN cIeTIMUIpPyiTe
MHO’KEeCTBEHHOCTH, 0COOEHHO KOT/Ia OHA He BHIPAKAETCS CMBO-
JoM * (3Be3/104Ka), IPUHATHIM 10 YMOJTYAHUIO, a TaKXKe MMeHa
pouteit, 0COOEHHO eCJI OHU TTOMOTAIOT OOBSICHUTD MOJIETb.

O Ecsum kiracce Ha 01HOM KOHIIE aCCOIUAINN CTPYKTYPHO UJIN Opra-
HU3AIMOHHO IPE/ICTAaBIsAET 11eJI0e, B TO BpeMs KakK Kjacc, Ha-
XO/IAIIUICS HA PYTOM KOHIIE, SBJISIETCS YaCTbIO 3TOTO IIEJI0T0,
ITOMETBTE TAKYIO CBSI3b KaK arperanuio (To ecTb J00aBbTe K CBSI-
3BIBAIOIEN WX IMHUK POMOWK CO CTOPOHBI TIEJIOT0).

Kax BbI MOsKeTe y3HATD, KOT/Ia 00BEKTHI OTHOTO KJIACCa IOJIKHBI B3a-
UMOJIelicTBOBATh ¢ oObekTamu apyroro? Oreet — korga CRC-kapTouxu
U aHAJIU3 Ha OCHOBE BAPMAHTOB MCIOJIb30BAHUS 3aCTABJSIOT BAC pac-
CMOTPETh CTPYKTYPHbIE U MOBeJeHYeCKre ciieHapuu. Eciiu Bbr oGHapy-
JKUBAJIN, 4TO KaKKe-JMO0 KIaCChl B3AMMOJIEHCTBYIOT, HCIOJIb3YSI CBSI3H
0 IAHHBIM, YCTAHOBUTE ME3K/y HUMU aCCOIUAIIHIO.

Puc. 5.11 nokaspiBaeT HaGOP KJIacCcOB MHGOPMAIMOHHON CUCTEMbBI
yueOHOro 3aBeieHust. [lepednciuM aTH KJIacChl HAUMHAST ¢ HUKHETO
seBoro yriua auarpammsbr: Student (Cryzent), Course (Kypce) u Instructor
(IIpenogaBatens). CymecTByeT acconuanus Mexay Student u Course,
CBU/IETEJILCTBYIONIAS O TOM, UTO CTY/IEHTBI ITOCEIA0T Kypchl. Bosee
TOTO, K&JKIBIN CTYZIEHT MOJKET [TOCEIIATh MHOTHE KyPChI 1 KaXK/IbIil KypC
MOKeT ObITh MPOYNTAH [IJIsi MHOTUX CTYAEHTOB. TaksKe BbI OOHAPY K-
TE acCOIMAIMIO MeXKIy Course u Instructor, KOTOpast TOBOPUT O TOM, UTO
npernojaBareyau BeAyT Kypchl. [l Kaskaoro Kypca Ha3HauYeH Kak MU-
HUMYM OJIMH TIPENO/IaBaTeh, IPUYEM KaXKIbII TTPENO/[aBaTeIb MOKET
BECTHU OJIMH WJIM HECKOJIBKO KYPCOB JIOO He BeCTH HU 0HOTO. Kask1biit
KYPC OTHOCUTCSI MCKJIIOUUTEIBbHO K OJTHOMY (DaKyJIbTETY.

0..1

dakynbTeT c

1.* 1.*

COCTOUT N3

A A
obyyaeTcs B paboTaeT Ha
0..1
* 1.% 1.% neKaH
noceLiaet p-  unTaer
CTypneHTt Kypc . Mpenopasarenb

Puc. 5.11. CTpykTypHbIE CBA3N
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Cgsizu

Casisu Mesky KaaccoM School (YuebGHOe 3aBelieHUE) U KJIaccaMu
Student u Department (DakybTeT) HEMHOTO UHBIE. 3/1€CH BBl BUIUTE TIPU-
Mepbl arperaiuii. Bys Mosker HabpaTh win He HAOpaTh CTYIEHTOB; Kak-
JIBIIT CTYZIEHT MOJKET OBITh 3aPETUCTPUPOBAH B OJIHOM I HECKOJIbKUX
BY3aX; B By3€ UMEETCS OJINH UJIM HECKOJbKO (haKyJIBTETOB, TPUYEM KasK-
JIBIl OTHOCHUTCST UCKJIIOUUTETHHO K OIHOMY yu4eOHOMY 3aBeleHu0. Bor
MOJKET€e OILyCTUTD JOMOJHUTEIbHBIE CUMBOJIbL arperaiuil U IpuMeHATh
MIPOCTBIE acCONMAIINH, HO, ciennduiupys School kak 1emoe, a Student
u Department — Kak ero 4acTy, Bbl TEM CaMbIM IIPOSICHAETE, YTO 10 OTHO-
IIEHWIO K Y€MY SIBJISIETCS TJIaBHBIM. 110 PUCYHKY BUIHO, 4TO y4eOHbIE
3aBe/IeHUsI B KAKOM-TO CMBbICJIE OTIPE/IeJISIIOTCST €ro CTy/leHTaMu 1 (a-
KyJibTeTamu. Bripouem, cTyzieHTbl 1 (haKyJIbTeThl TOXKE HE CyIIeCTBYIOT
camu 110 cebe, BHE BY3a, K KOTOPOMY OHU TpuKpervieHsl. OHU ToTyda-
10T CBOH CTAaTyC TOJIbKO B CBSI3U € yueOHBIM 3aBeleHneM (Tak, 9e0BeK,
He yJaliuiics B By3e, JIMIIAeTCs IpaBa UMEHOBATHCS CTY/IEHTOM ).

Kpowme Toro, cy1iecTByIOT iBe acconmary Meky Department u Instruc-
tor. OiHa M3 HUX TTOKA3bIBAET, YTO KaKAbIi IpernogaBaTeb paboraet
Ha OJTHOM WJIM HECKOJTBKUX (haKyJIbTeTaxX M Kask/ oMy (haKyJIBTeTY COIOC-
TaBJIeH OJIUH WJIN HECKOJIBKO TIPeTIo/laBaTesieil. Ta CBSI3b MOJIEJTUPYeT-
CsI Kak arperarus, MOCKOJbKY OPraHU3aITnOHHO (haKyJIBTETHI B CTPYKTY-
pe yueGHOro 3aBe/ieHrs HaXOIATCs Bhllle, ueM Tpernogasaresin. Bropas
accoIyaIus, yCTaHOBJIEHHAS /I KaXKI0T0 (hakyJIbTeTa, TOBOPUT O TOM,
9T0 Ha (haKyJBTETE €CTh OJINH HAYAJbHUK — TIPETIO/IaBATe b, 3aHUMAIO-
IUN TOJKHOCTD /lekaHa. VI3 mpuBeieHHON MOJiesin SIBCTBYET, YTO TIpe-
HozilaBaTeIb MOKeT ObITh JIeKaHOM He GoJiee ueM Ha OfHOM (haKyJIbTeTe,
a HEKOTOPbIE TIPENoIaBaTe/ v He SIBJSAIOTCS JeKaHaMU HU OJHOTO (ha-
KYJIbTETA.

Ha 3ameTky. Mogenb, npuBegeHHasa Ha puc. 5.11, He aBngeTcd
€ONHCTBEHHO NpuemnemMont. K nprumepy, yuebHoe 3aBeaeHne MOXeT
He MMeTb dpakynbTEeTOB. [leKaH He BCeraa aBnseTca npenogaBare-
JleM, a HOrda Aaxe BCTpedvaroTca npenogaBarenn-crtyneHTol. Bece
3TO HE 3HAYUT, YTO paccMaTpmuBaemMasi HaMmn MOOENb HE naeanbHa,
OHa NPOCTO NpeacTaBageT OAnH U3 BOSMOXHbIX BApPMaHTOB opra-
HM3aLMOHHON CTPYKTYPbI By3a. Kaxpasa Balla moaesnb, nogodHas
3TON, ByaeT CTPOUTLCH NCXOOS N3 KOHKPETHbLIX YC/TIOBUIA.

CoBeTbl 1 NOOCKA3KK

Mogenupyst csiau Ha UML, coburozaiite ciieyionue mpaBuia;

a HCHOJIBSyfITe 3aBUCHUMOCTHU TOJIBKO TOT'/la, KOI'/la MO/IEJINDYEMbIE
CBA3U HE ABJIAIOTCA CTPYKTYPHBIMU;
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UCTIOJIb3YiiTe 0600IIeHe, TOJBKO KOT/a OHO BhIPasKaeT CBA3b
TUIIA <ABJSIETCS». MHOMXKECTBEHHOE HacIeJ0BaHIe YaCTO MOKET
OBITH 3aMEHEHO arperaueii;

nsberaiite HUKJINUYECKUX CBA3EH 0000IIEHNT;

crapaiirech obecrednTh cOaTaHCHPOBAHHOCTD CBSA3Ei 0000IIEHUSI.
Ilenouky HacaeOBaHUS HE JAOJKHBI ObITh HU CJUIIKOM JJINH-
HbIMU (T/ryOMHa GoJjiee YeThIpeX YPOBHEH yiKe HesKeslaTesIbHa),
HU CJUIIKOM HIMPOKUMU (UIIUTE BOSMOKHOCTD CO3JAHUS TIPO-
MEKYTOUYHBIX aOCTPAKTHBIX KJIACCOB);

[PU HAJIMYUU CTPYKTYPHBIX CBSA3€ MeK1Ly 00beKTaMK UCIIOJIb-
3yiiTe rJIaBHBIM 0OpasoM acconmanuu. Ho He nmpumensiite ux
JLJISL TOTO, YTOOBI BHIPA3UTh BPEMEHHbIE CBSA3M, HAIPUMED B I1a-
pamMeTpax WK JIOKaJIbHBIX IIEPEMEHHBIX TIPOLELY].

[pencrasisist cesisu B UML rpadudecku, He 3abbiBaiite 0 cJey-

IO EM:

Q

corjacyiite B MOZleJId IIPSIMOYTOJIbHbIC U HAKJIOHHbIE JTMHUU.
[TpsamoyrosibHble TMHUN BU3YATIbHO BbIPAXKAIOT COeIUHEHNE CBSI-
3aHHBIX CYIHOCTEN ¢ 07HIM 001mM pozntesieM. HakonmHble -
HUU YaCTO I03BOJISAIOT COKOHOMUTD IIPOCTPAHCTBO HA CJIOKHBIX
anarpammax. [Ipumenenne auHUi 000MX THIIOB HA OJIHOI na-
rpaMme y100HO IS IPUBJIEYEH St BHUMAHS K PA3HBIM TPYIIIIaM
CBsI3€l;

nsberaiiTe mepeceKaroNXcs JUHUI TaM, T1e MOKHO 6e3 HIX
000 TUCH;

MOKa3bIBAliTe TOJBKO T€ CBSI3U, KOTOPbIE HYKHBI JIJISI TIOHNMA-
HUS ollpe/ie/IeHHON rpyniibl cyiHocTeil. Mnumnnue cBsasu (oco-
GeHHO M30BITOUHbIE ACCOIUAIINH ) HESKETATETBHDL.
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B sTo1 r1aBe:

IIpumeyanus

CrepeoTuiipl, moMe4eHHbIe 3HAYEHUS U OTPaHNYeHH S
MoaempoBaHue KOMMEHTapUeB

MoieMpoBaHie HOBBIX CTPOUTEIbHBIX 0JIOKOB
MoaenupoBaHe HOBbIX CBOICTB

MoaeaupoBaHie HOBO CEMaHTUKU

Pacumipenuss UML

Pa6ora ¢ UML 3HaunTesbHO yIiporaercs: 6raroapst HaJmduio YeThi-
pex O0IIIX MEXaHI3MOB, KOTOPbIE HCIIOIb3YIOTCS B SI3BIKE TTOBCEMECTHO:
crenuKaIuil, JOMOJTHEHNI, OOIINX CPEICTB Pa3/leJIeHIS U CPEJICTB
pacimpenus. Hacrosias riasa rnocssiieHa IByM U3 HUX: JIOTTOJTHEHU-
SIM ¥ CPEJICTBAM PacIiupeHus.

IIpumevanue — nanboiee BasKHOE U3 JOTIOJHEHHIT, KOTOPOE MOKET
cytecTBoBath u 060cobeHHo. [Ipumedanue mpeacTaslsier coboii rpa-
(prueckuit cUMBOJI 171 ONMTMCAHUS OTPAHUYEHUH NI KOMMEHTAPUEB,
[PUCOEANHEHHBIX K 3JIEMEeHTY Uin Habopy ajeMeHToB. OH MPUTOIHT-
Cs1 BaM JIJIsT TOTO, 9TOOBI BKJIIOYUTH B MOJIENT TAKYIO HH(MOPMAIINIO, KaK
TpebGOBaHNsI, 3aMeYaHsl, OIIEHKU U TIOSICHEHUSI.

Mexanusambl pactiupenuii UML (cTepeoTutisl, moMeuyeHHbIe 3HA-
YeHUs U OTPAaHUYEHMSI) 00eCTEYMBAIOT BO3MOKHOCTD PACIITUPSITH HTOT
SI3BIK CTPOTO KOHTPOJHPYEMbIM 00pa3zoM. CTepeoTUIIbl PACHIUPSIIOT CJI0-
Bapb UML, 1mo3BoJisist co3/1aBaTh HOBBIE CTPOUTEIbHBIE OJIOKH, TIPOU3-
BOJIHBIE OT CYNIECTBYIOIINX, HO TIPU 3TOM «TIOJIOTHAHHBIEY CIIEIUAIBHO
o/ Baiy mpobsieMHyio 06sacTh. [ToMedeHHbIe 3HAUEHUST PACIITUPSIIOT
cBorictBa crepeotunnoB UML, 1mo3Bosisiss onuceiBaTh HOBYIO MH(pOpMa-
110 B crienu@ukanuu JaHHoro sueMenTa. OrpaHnyeHus: paciumpsioT
CEMaHTHKY cTpouTebHbIX 6;0k0B UML, mo3BoJIstst BaM 106ABJISTH HO-
BbI€ ITPaBUJIA UJIK MOJIM(PUIIMPOBATH cyliecTByoIre. Bee aTn Mmexanus-
MBI ToMOryT BaM agantuposatb UML s Baieil 061acTi 1 METOAUKN
paboTHL
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Nuorna B MoJieib HYKHO BKJIOYNUTH UH(POPMAINIO, BBIXOISINIYTO
3a paMKHU OOBIYHBIX (hopMabHOCTEN. TakK, apXUTEKTOP TOPOIl THUIIET
pUMeYaHusl Ha KOMIUIEKTE YepTeskeil 3[anust, 4To6bl 0OpaTUTh BHHU-
MaHue CTPOUTeJel Ha HEKOTOPble TOHKOCTH. B cTy/uun 3ByKo3anmucu
KOMITO3UTOP MOKeT H300peCTH HOBYIO MY3BIKQJIbHYIO HOTAIUIO, 4TO-
ObI BLIPA3UTH C €€ MOMOIIbI0 HEKOTOPbIe HeoObIYHbIE 3(DhEKTHI, TPEDy-
eMble OT MCIIOJHUTENSA. XOTsI B 000UX CIAyYasX CyMECTBYIOT XOPOIIO
oTIpe/ieJIeHHbIE SI3bIKU — SI3BIK CTPOUTEJBHBIX YePTEKEH U SI3bIK MY3bl-
KaJIbHOU HOTAINH, — UX PUXOAUTCS HEKOTOPBIM 00pa3oM MOAUMUIIH-
poBaTh WJIM PACIIUPSITh, 4TOOBI HanboJiee aJIeKBATHO BHIPA3UTH BAIITH
HaMepeHUsl.

Mopgenruposanue — 3to oOmen wapopmarueit. UML npexacras-
JISIET TIOJTHBII HAOOP MHCTPYMEHTOB JIJIsl BU3YATU3AIHH, CIIEIDUITNPOBa-
HIIsI, KOHCTPYMPOBAHUS U IOKYMEHTHPOBAHUST apTe(aKkTOB Pa3zHOOOpa3-
HBIX POTPAMMHBIX CUCTEM, OJJHAKO ITPH HEKOTOPBIX 0OCTOATETbCTBAX
BO3HMKAET HeOOXOIMMOCTD B €r0 MOAnMUKAINN U paciipennu. Takue
MPOIECCH TIOCTOSTHHO POTEKAIOT B YeJI0BEUYECKUX SA3BIKAaX (BOT TIO-
4eMy Kbl TOJI yOJMKYIOTCST HOBBIE CJIOBAPH ), TOCKOJIBKY HU OJIMH
SI3BIK HE MOJKET OBITh JOCTATOYHBIM HA BCE BPEMEHA JIJIs Mepeja-
Y1 BCETo, YTO BBl XOTHUTE BbipaduTh. UML BbI ToXe mcronb3yere
B I[€JIIX KOMMYHUKAI[UU, a 3HAYUT, BaM HYKHO OyAeT MPUIEPKU-
BATHhCS €ro OCHOBHBIX IIPUHIIMIIOB U BBIPA3UTEJIbHBIX CPE/ICTB, €CIU
TOJIbKO HE BO3HUKHET JOCTATOYHO BECKUX MPUUMH, 4TOOBI OT HUX
orctynuTh. M Korga Bbl 06HAPYKUTE HEOOXOIUMOCTb OTKA3aThCs
0T 0OBIYHBIX (POPMAIBLHBIX CPEJICTB SI3BIKA U TPUOETHYTH K 4EMY-TO
HOBOMY, TO JIOJIKHBI I€HICTBOBATH CTPOTO OIpPeEIeIeHHBIM 00Pa3oM.
B nporuBHOM ciydae TO, 4TO BbI jlejiaeTe, HUKTO He MOUMET ajieK-
BaTHO.

Ipumeuanus — 310 Mexanusm, npegaycmorpennasrii B UML s Toro,
9TOOBI BKIIOYUTD B MOJIEJTb TPOU3BOJIbHBIE KOMMEHTAPUN U OTPaHUYe-
HYIsI, TIOSICHsTIONNE ee. [IprMedyanuss MOTyT MpeCcTaBisTh coOOi apTe-
(haKTbI, UTPATOIIIe BA)KHYIO POJIb B JKI3HEHHOM IIMKJIE Pa3pabOTKU MPo-
rpaMMHOro obectiederus (Harpumep, TpeboBanus) b0 0630pbl WK
MOSICHEHUsI, BhIPasKeHHbIE B CBOOOHOI hopme.

UML npenycmarpuBaet rpacdudeckoe rpe/icraBjieHe KOMMEHTapueB
1 OTpaHUYEHU, HAa3bIBAEMbIX TpUMedanusiMu (puc. 6.1). ta HoTanms
MO3BOJISIET BaM Pa3MelaTh KOMMEHTapUy MpsiMO Ha fuarpamme. B co-
YeTaHWM C TTIPAaBUJIBHBIMU NHCTPYMEHTAMU ITPUMEYaHus TakKe JaloT
BaM BO3MOKHOCTD YKa3aTh CCHIJIKU JIMOO HEMOCPEJCTBEHHO BCTPOUTH
B MOJIEJIb IpyTHE JIOKYMEHTHI.
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Puc. 6.1. Npumeyarnus

CrepeoTutibl, moMe4YeHHbI€ 3HAUEHUS U OTPAHUYEHUS ABILIOT-
cst Mmexanusmamu UML, npeHasHaYeHHBIMU J1JIsT 0OABJIE€HUST HOBBIX
CTPOUTENbHBIX OJIOKOB, CO3/[aHMsI HOBBIX CBONCTB ¥ CHEIU(UIITPOBA-
HUST HOBOU ceMaHTuKU. Hampumep, eciim BbI MojiesiipyeTe ceTh, BaM
MOTYT TIOHaI0OUTHCSI CUMBOJIBL JIJIsT 0003HAYEHWST MAPIIPYTH3AaTOPOB
1 KOHIIEHTPATOPOB; Bbl MOXKETE MCIIOJB30BATDh Y3JIbl CO CTEPEOTUTIAMU
JUISL TOTO, YTOOBI CIIEJIATh 9T 9JIEMEHTHI IPUMUTUBHBIMU CTPOUTEb-
HBIMU GJI0KaMu. J[pyrast cuTyanust: ecyi Bbl — YJieH KOMaH/[bl, KOTOpast
peasim3yer IMPOeKT, OTBEYAIONNIT 32 COOPKY, TECTUPOBAHUE U MMOCTABKY
BEPCHIl, TO BaM TIOHAIOOUTCST OTCIEKUBATH HOMEPA BEPCUN U PE3YJIb-
TAThl TECTOB /IS KAKIOW M3 OCHOBHBIX mozcucteM. [l BRIOYeHMS
3TON MHGpOPMAIIUKU B BAIlX MOJIEJIN IIPUTOJSATCS TIOMEYEHHbIE 3HAUe-
Husl. Y HakoHell, ecyii Bbl MOJIeJIUPYeTe CIOKHbBIE CUCTEMbI PeaJbHOTO
BpPeMEeHU, HEKOTOPBIE MOJIENIN HA0 OyIeT AOTOTHUTD WH(bOpMAaIei
0 BpPeMeHHBIX OI0/KeTaX U MpeesbHbIX cpokax. [[ist hopmyanpoBku
TpebOBAHU, KACAIONINXCSI BDEMEHH, TTO[OUIYT OTPAHTYEHISI.

UML npenycmarpuBaeT TEKCTOBOE IIPe/ICTaBIECHUE CTEPEOTUIIOB,
MOMEYEeHHBIX 3HaUeHNH 1 orpanndennii (cM. puc. 6.2). CtepeoTunst
TaK’Ke TI03BOJISIIOT BaM BBOJIUTH HOBBIE Ipadrueckiie CMMBOJIBI, TTO3BO-
JIISl BUBYAJIbHO MTOMYEPKHYTH TOT (DaKT, YTO BAIIM MOJIETN <TOBOPST»
Ha A3bIKe CIeU(pUIECKON MPeAMEeTHO 06JacTi WK IIPUHATON Y Bac
KYJIBTYPBI pa3pabOTKIL.

cTepeoTun l nomMme4yeHHoe
3Ha4YeHne

—® «subsystem» «subsystem»
Bunnuurosas |- — — — — |

{version =3.2}
Cucrtema

y3en Co CTepeoTUnom
1 y3en co CTepeoTunom
Il = |
=
C_1 [ {kaHan co cKopoCTbIO
| — >10 M6wuT/cek}
—_
KoHueHTpaTop B 3aaHUM 1
Cepsep

orpaHuyeHue
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IHpumeuanue (note) — aTo rpapuyecknii CUMBOJI 17 BBIPAKEHUS
OTPaHWYEHUI MJIW KOMMEHTAapUeB, TPUCOE/IMHEHHBIX K 9JIEMEHTY WJIN
Habopy seMeHTOB. [IpuMeuanue nzobpaskaeTcst B BUJE TPSIMOYTOJIb-
HUKa C O/IHUM 3arHYThIM yTJIOM, BKJTIOUAIOIIEro TEKCTOBBIH nin rpadu-
YeCKUi1 KOMMEHTapUii.

Cmepeomun (stereotype) — ato pactupenue caosaps UML, no3so-
JISTFOIIIEE CO3/IaBaTh HOBBIE BUJIbI CTPOMTELHBIX GJIOKOB, HOMOOHBIX CYIIECT-
BYIOIIMM, HO CIEIUMUUHBIX JIs1 BBIOPAaHHON MPo6JIeMHON 00IaCTH.
CrepeoTuI 1pe/icTaB/IeH UMEHEM, 3aKTIOYEHHBIM B YIJIOBbIE KaBbIYKHU
Y TIOMEIIEeHHBIM Ha/l UMEHEM JIPYTOTO JieMeHTa. DJIEMEHTBI CO CTePeo-
TUIIOM MOTYT U300pakaThCsl HOBOI MUKTOIPAMMOM, aCCOIUUPOBAHHON
C 3TUM CTEPEOTHUTIOM.

Ilomeuennoe snauenue (tagged value) — 210 CBOICTBO CTEPEOTHIIA,
MO3BOJISIOIIEEe BBOANTDL HOBYIO MH(MOPMAITUIO 7151 OTHOCSIIIIUXCS K HEMY
anemMeHTOB. [IpejicTaBneno cTpokoii B (hopMe nvs = 3HadeHne BHYTPHU TIPH-
MeYaHUsI, TPUCOETUNHEHHOTO K OOBEKTY.

Ozpanuuenue (constraint) — aTo TeKCTOBas creudUKaIus ceMaH-
tuku saementa UML, obecrieunBarorias 1o0aBaeHe HOBBIX MTPaBUJI
niam MoarbuKaImio cymectByomux. [IpencraBieno cTpokoii, 3aKirio-
YeHHOH B (pUrypHbIe CKOOKM 1 MTOMENEHHON PSIZIOM C aCCOIMUPOBAHHBIM
9JIEMEHTOM JI0O CBSI3aHHOI ¢ HUM 3aBUCHMOCTBIO. B KauecTBe ajbrep-
HATUBbI BbI MOKETE M300paskaTh OrpaHUUYEHMe, KaK IPUMeYaHiie.

Mpumevanus

[Ipumeuanue, comeprkaliiee KOMMEHTApU, HE IMEET CeMaHTuJec-
KOTO BJIUSTHUS, TO €CTh €r0 CO/IEPKUMOE He U3MEHSIET CMbICTIa MOJIENH,
B KOTOPYIO OHO BKJII0UeHO. BOT 1mouemy nmpumedaHus NCIoJab3yI0TCs
Jutst crieruuImpoBanust TpeOOBaHU, 3aMeYaHU, OTIEHOK U TIOsICHE-
HUI HapsI/ly C BIPA)KEHNEM OTPaHUYeHWH.

NPOCTOM TEKCT
Ony6nukoBaTb 3TOT

KOMMOHEHT B penosuntapumn
rnpoekTa nocne cneayrLLero Mpumep aToro annneta BCTpoeHHbIM URL
obcyxaeHus paspaboTku CM. N0 azpecy

http://www.gamelan.com

3TOro anropuTma

% [eTtanbHoe onucaHune CChIIka Ha AOKYMEHT
cMm. B danne encrypt.doc

Puc. 6.3. NpumeyaHus
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ObLwme MEXAHU3MBI

[Ipumeuanue MOKET COJepPKATh TEKCT U rpad Ky B J10O0OM coueTa-
Huu. Ecsin Toro TpeGyeT Balll MPOEKT, BBl MOKETE Pa3MECTUTh BHYTPU
kommenTapus URL-azipec niam cchliky Ha APYTroil IOKYMEHT M Jlaske
BCTPOWTH caM JOKYMeHT. Takum 0OpasoM, Bbl MOKETE UCIIOJIb30BATh
UML st opranusanyu Bcex apreakToB, KOTOPbIE MOTYT ObITH Cre-
HEPUPOBAHBI UJIHM UCTIOJIb30BAHbBI B TIPOIlecce pazpaboTKu (CM. TpUMeED
Ha puc. 6.3).

Mpouue pononHeHus

Jonoanenus (adornments) — 5T0 TeKCTOBbIE WK rpadudeckue 00b-
eKThI, KOTOPbIe 100aBASIOTCS K 6a30BOM HOTAIUM JIEMEHTa U MCIIOJIb-
3YIOTCS /I BU3yaJn3ainu jletasieil ero crenmudurannu. Hampumep,
6a3oBast HOTAIKS JIJIsI ACCOLMAIMK — JIMHUSI, HO OHA MOKeT ObITh CHA0-
JKeHa JIOTIOJIHEHUSIMU, OTTUCHIBAIONITUMU POJIb 1 MHOKECTBEHHOCTD KasK-
noro konia. Oo6iee npasuao 8 UML TakoBo: HaunHaiiTe ¢ 6a30Boil HO-
TalK KayK/I0TO JIEMEHTA, a 3aTeM BKJIOYANTEe B MOJIEJTh JOTIOJTHEHNS,
TOJIBKO €CJIM OHU HeoOXOAMUMBI JIJIsl TIepejadyi CYIeCTBEHHO BasKHO
MHOOPMaIIUH.

BosbmmHCTBO A0TTOTHEHNH TIPeICTaBIeHbl TEKCTOM, KOTOPBIN pas-
MeIIleH BO3JIe MOSICHSEMOro 9JIeMeHTa, JIM00 rpaduuecKiuM CUMBOJIOM,
nobaBiieHHbIM K 6a30Boil HoTarmu. OHAKO MHOT/IA HEOOXOMMO OIIH-
cartb aJieMeHT GoJree MoAPOOHO, HEKEN ITOT0 MOKHO JJOCTHYD TEKCTO-
BBIMU WJIU TpaduuecKuMu cpeacTBamu. Torna, ecim pedyb HIeT O Kiac-
caX, KOMIIOHEHTaX U y3JiaX, Bbl Pa3MeIaeTe JOMOJTHUTENbHbIE Pa3/Iesbl
HEIIOCPEeACTBEHHO 1101 00bIYHbIME (CM. puc. 6.4).

Client

QHOHUMHBbI pa3aen

bill.exe
Ko report.exe

contact.exe

Transaction

addAction()
removeAction()
perform()
rollIBack()

Exceptions
emptyTransaction
noSuchAction
resourselocked

MMEHOBaHHbI pa3aern

|

Puc. 6.4. JononHnTenbHblE pasaensl
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Ha 3ameTky. [lones3Hbin npnem — gaBaTb UMEHA BCEM AOMOHN-
TenbHbIM pa3aenam, 4ToObl He BO3HMKANO HESICHOCTEN OTHOCU-
TeNbHO NX 3HAYEHUS (ECNN TONTbKO COAEPXMMOE A0NONHUTEb-
HOrO paszena He BblpaXxaeT ero siBHO). Takke XenatebHo npes-
CTaBNATb AOMNONHUTENbHbIE Pa3aesibl Kak MOXHO JTAKOHUYHeE,
MOCKONbKY 3N10ynoTpedbneHne uMmn 3arpoMoXxaaeT anarpaMmmel.

Crepeotunbl

UML npezcraBiisieT co60ii I3bIK ONMMCAHNS CTPYKTYPHBIX, TOBEIEH-
YeCKUX, IPYIIUPYIOUIMX U aHHOTUPYIOIIUX CYIIHOCTel. ITh yeThipe Oa-
30BbIX BU/IA CYIIIHOCTEH TIPeTHA3HAYEHbI JIJIST BBIPAYKEHWS TIOIABJISIONIETO
GOJIBIIIMHCTBA MOJIETIMPYEMbIX cucTeM. OIHAKO MHOT/IA BaM MOTYT TIOHA-
TOOUTHCST IPYTHE CYNTHOCTH, COOTBETCTBYIOIIIE CJIOBAPIO BAIIIE TIpe-
METHO#T 00JIaCTH 1 BBITJISIAIINE KaK TIPUMUATHBHBIE CTPOUTEIBHbIE OJIOKH.

Cmepeomun (stereotype) — 9TO He TO JKe CaMOe, UTO POJIUTETbCKUIA
KJ1acc B 0000IIEHIH «POIUTEb-TIOTOMOK>. CKOpee, MOKHO pacCMaTpH-
BaTh €ro Kak MeTaTuI (THUII, ONIPEeIEJITIONINHI IPYTHE TUIIBI ), TOCKOJIbKY
OH CO3/IaeT 9KBUBAJIEHT HOBOTO KJacca B Metamoziesin UML. Hammpumep,
PU MOJIeJIMPOBAHUM OU3HEC-TIPolecca Bbl OyAeTe ONUChIBATH UCIIOJ-
HUTeJIEN, JOKYMEHTHI U ITpaBua. Ecyiv BeI ciieiyere MpUHITMIIAM TAaKOTO
npoiiecca paspabotku, kak Rational Unified Process, Bam npuzgercs mo-
neaupoBaTh rpannubbie (boundary) kimaccsl, ynpasssiongue (control)
KJIACCHI U KJIACCHI-CyITHOCTH (entities) — OHU OMATH JKe MOTYT OBITH
BBIpaKEHBI cTepeoTntiaMu. [IpucBanBast cTepeoTHI, CKaKeM, Y3y WIN
KJ1accy, Bbl Ha camoM jiedie paciupsere UML 3a cuet co3nanmsg HOBBIX
CTPOUTEJBHBIX OJIOKOB, MOAOGHBIX CYIIECTBYOMINM, HO C OCOOBIMU MO-
JIeJTUPYIONUMU CBOMCTBAMU (KasK/IbIN CTEPEOTHUIT MOKET MTPE/ICTABISATD
CBOIT HAOOP MOMEYEHHBIX 3HAUEHUI ), CEMaHTUKO (KasK/IBIN CTEPEOTHUIT
MOKET UMETh COOCTBEHHbIE OrPaHUYeHMs ) U HOTalueil (KaxKablil cTe-
PEOTHUI MOKET 0003HAYATHCST OT/AETBHON IIMKTOTPAMMOI).

B cBoeii mpocreiinieii (hopMe cTepeoTIl n300pakeH KaK MMs, 3a-
KJIIOUEHHOE B YTJIOBbIE KaBbIYKM (HAIIPUMED, «name») U IMoMenieHHOe Ha/l
MMeHeM JIDYTOTO aeMenTa. [l BU3yaqbHOTO TIPE/ICTABIEHUST CTEPEO-
THIIa Bbl MOJKETE BHIOPATh KaKyI0-JTMO0 MUKTOIPAMMY U Pa3MECTHUTD ee
clipaBa OT UMeHU (€eC/IN UCTIONIb3yeTcst Ga30Bast HOTAIUST AJIEMEHTA ) UJIN
’Ke IPUMEHUTH MUKTOTPAMMY B KadecTBe 6a30BOr0 CUMBOJIA JIJIST OTOO-
PaKEHUsT 2JIEMEHTOB, OTHOCAIIUXCS K cTepeoTutry. Bee st BapuanTsl
MPOMJLTIOCTPUPOBAHbI HA puC. 6.5.
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Ampuoymuot
obcyscoarom-
cs 6 enagax 4

u9.

VIMEHOBAHHbIN cTepeoTun

¥ «subsystem»

Accounting

VIMEHOBAaHHbIN CTepeoTun
C MUKTOrpammonm

«exceptiony é ___/

MoTeps 3HaunMMocTun

ANEeMeHT cTepeoTuna
B BUAeE NMnNKTorpamMmmbl

~ O

Jatyrk BnaxHoctn

Puc. 6.5. CtepeoTtunsl

Ha 3ameTtky. HagHauas ctepeoTvny nukTorpamMmy, nonpoodyinTte
NOAYEPKHYTb HEKOTOPbIE HI0AHChI C MOMOLLLIO LiBeTa (HO He yBIe-
KanTecb, MHa4ye nony4mtcsa cnuwkom nectpo!) UML gonyckaeTt
NCNONb30BaHME NUKTOrpamMm nobon Gopmbl, 1 ecnuv Bawl Npo-
€KT TOro TpebyeT, OHM MOryT QYHKLUMOHMPOBATL Kak MPUMUTUB-
Hbl€ MHCTPYMEHTLI (Taknm 06pa3om, Nosib3oBaTeNn, cos3gatoLme
onarpammbl UML, nonyyatoT B CBOE pacropsixXeHme naanTpy CyL-
HOCTEW, KOTOpPble OTBEYaloT X 6a30BbIM MOTPEOHOCTAM U «FOBO-
PAT» Ha A3bIke X NPobneMHol 06nacTu).

NMomMeuyeHHble 3HaYeHud

Kaxprit amement 8 UML nmeer co6cTBeHHBIIT HAOOP CBOIICTB:
KJIACCHI — MIM€eHA, aTpUOYTHI M ONEPaIlii; acCOIMani — UMeHa U He-
CKOJIBKO KOHIIOB, KaK/blil U3 KOTOPHIX HaJe/leH CBOMMK 0COOEHHOC-
Tamu, U T.J. biarogaps crepeoruniam Bbl MoxeTe TpUBHOCUTL B UML
HOBBIE CYITHOCTH, a 6J1aroapsi MOMEYEHHBIM 3HAUEHUSIM — CO00MIaTh
CTepeoTUIIaM HOBbIE CBOMCTBA.

Bel onipesiesisiere Teru, npuMeHsieMble K MHUBUIY ATbHBIM CTEPEO-
TUIIAM TaKUM 0OpPa3oM, YTO BCE BHYTPHU CTEPEOTHIIA NMEET TIOMEUYEH-
Hoe 3uavenue. [lomeuennoe snauenue (tagged value) — He T0 ke camoe,
uto aTpubyT Kiaacca. Ckopee, TOMeYeHHbIE 3HAYEHIST MOYKHO PACCMAT-
pUBaTh KaK MeTajlaHHble, TTOCKOJBKY OHU KacatoTcsd crelnuduKanu
9JIEMEHTOB, a He UX 9K3eMIIISIPOB. Tak, HarpuMmep, BbI MOKETE YKA3aTh
TpebyeMyto TPOU3BOAUTEIBHOCTD KJacca cepBepa Jrnbo moTpeboBaTh,
4TOOBI B CUCTEME MCITOJIb30BAJICS TOJBKO OTPE/IEJICHHBII TUIT cepBepa
(puc. 6.6).
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onpeaereHne ctepeoTuna

«metaclass» . «stereotype»
Class Server
/ requiredCapasity: integerValue ¢f—————— aremeHT Tara

6a30BhbIN ANEMEHT cTepeoTuna

orpaHu4dyeHue crtepeotumna

¥

| {only one kind
of server per system}

Puc. 6.6. CtepeoTunsl 1 onpeneneHns Teros

[Tomeuennble 3HaUYEHNST BXOAAT B IPUMEYAHUS, IPUCOEIUHEHHbBIE
K 9JIEMEHTY, Kak Moka3zaHo Ha puc. 6.7. Kaxkmoe nomeueHHoe 3HaueHne
BKJTIOYAET B ce€0s1 CTPOKY, COCTOSINYIO U3 MMEeHU (Tera), pasaenuTelist
(cuMBoOJIa =) ¥ 3HAYEHUA Tera.

MCnosib3oBaHMeE cTepeoTuna

NoOMeYeHHOe 3HaveHue \
\ «server» «server»
—® capacity = 50 PrintServer

KInacc CcO CTepeoTurnom

Puc. 6.7. NomMeyeHHble 3Ha4YeHus

Ha 3ameTtky. OavH 13 Hanbonee YacTbIX C/lly4aeB UCMNOb30Ba-
HWSI NOMEYEHHbIX 3Ha4YEeHWIN — onpeaeneHne CBONCTB, BaXHbIX 4J15
reHepauun koga unu ynpasneHuns KoHurypaumven. Hanpumep,
Bbl MOXETE NCMNOJIb30BaTb NOMEYEeHHbIe 3Ha4YeHNs s cneum-
duvKaumn a3bika NpPorpaMmMnpoBaHns, B KOTOPOM peannsyeTcs
onpeneneHHbIl Knacc, a Takxke ans ykasaHus agtTopa v Bepcuu
Kakoro-nmbo KOMMNOHEHTA.

OrpaHuyeHus

Bee asementsr UML o6aator ornpeiesieHHoi ceManTrkoit. O600-
IEeHUsI, KaK MPaBUJIO, BOIJIOMIAIOT IIPUHIIUAT TTOACTaHOBKY JIMCKO-
Ba, & MHOJKECTBEHHbIE aCCOIMAINN, COCIMHEHHBIE C OJTHUM KJIACCOM,
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ObLwme MEXAHU3MBI

CUMBOJIM3UPYIOT Pa3JInYHbIe CBSI3U. Birarogapst orpaHudeHusiM Bbl MO-
’KeTe 100aBUTh HOBYIO CEMAHTHKY K CYIIECTBYIOINM ripaBusiam. Ozpanu-
yenus (constraints)onpeessIroT yCa0BUs, KOTOPBIM JIOJKHA Y/I0BJIETBO-
PSITh CHUCTEMa BPEMEHH MCIOJIHEHNUST, 4TOOBI COOTBETCTBOBATH MOJIEJIN.
Hampumep, Bam Ha/1o 1oKasaTh, 4YTO B3anMo/IeiicTBIE IO HEKOel acco-
[UAIUK OJUKHO ObITH Oe3omacHbIM (puc. 6.8); koHdurypammm, Hapy-
MIAOIIIE 9TO OTPAaHUYEHNE, HE COOTBETCTBYIOT MOJIEIN. AHAJIOTUYHBIM
006pa3oM BbI MOKETE YKa3aTh, YTO OTPE/ENEHHBIN IKIEMILISIP MOKET
MMETb CB3b TOJIBKO C OJJHON 13 MHOKECTBA aCCOIMAIINI, COe/IMHEHHbIX
C HEKIM KJIACCOM.

Ha 3ameTky. OrpaHuyeHus MoryT ObiTb 3anmMcaHbl B BUAE TeKCTa
NPOn3BONILHOrO popmaTta. Ecnu Bbl X0TnTE cneumpmunpoBaTb
Bally CEMaHTMKY 60Jiee TOHYHO, MOXETEe UCMOJIb30BaTh A3bIK
06bekTHbIX orpaHnyeHnii UML (Object Constraint Language —
OCL), noapobHo onucaHHbi B KHUre «UML» (ee BbIXOgHble OaH-
Hble Bbl HaligeTe BO BBeAEHUN, pa3aen «Lenn»).

OrpaHudeHus MpeCcTaBAeHbl CTPOKAMHU, 3aKJIIOYEHHBIMU B (DUTYP-
HbIe CKOOKH ¥ MTOMEIIEHHBIMU PSIIOM C aCCOIIMIPOBAHHBIM 3JIEMEHTOM.
Irta HOTAIM PUMEHSIETCS U ISt TOTIOJTHEHUsT 0a30BOI HOTAI[MH dJIe-
MEHTa ¢ 1eJIblo n300paskeHus crelnnduKamnuii aJleMeHTa, 10IyCcKao-
nux rpacdudeckoe npejacrapiaeHue. Hampumep, HekoTOpbie cBOCTBA
acconmaiuii (TIOPsIZIOK U U3MEHYMBOCTH) N300PAKAIOTCS C TIOMOIIHIO
OTPaHMYEHU.

NpoCTOe orpaHuyeHne

A

{6e3onacHblin}

Moptdenb

Kopnopauus

- OrpaHuYeHne 4ns MHOXXECTBA SN1IEMEHTOB
BaHkoBckuin v} o0 __—

Cuet |

Yenosek
non: {>KeHCKMIN, MYy>XCKOI } 0.1
XeHa

dopmaribHoe orpaHuyeHue, 0..1

ucnonbaytouiee OCL MyX

{self.wife.gender = female and
self.husband.gender = male}

Puc. 6.8. OrpaHunyeHus
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Knaccuguxa-
mopot
obcymxcoarom-
cs 6 2nase 9.

CraHpapTHble 3N1eMeHTbl

UML ompenenseT psiji CTaHAAPTHBIX CTEPEOTUTIOB [ KJjaccudu-
KaTOpOB, KOMIIOHEHTOB, CBSI3€il M APYTUX 3JTEMEHTOB MOJICTMPOBAHUS.
Cy1ecTByeT O/IuH CTaHAAPTHBIN cTEepeoTHIl (TIPeACTaBIISIONINIT UHTeE-
pec B OCHOBHOM JUJIs1 pa3pabOTUYNKOB HHCTPYMEHTAIBHBIX CPEICTR), KO-
TOPBIi caM MTO3BOJISIET MOJIEJINPOBATD JIPYTHE CTEPEOTHITHI:

a stereotype — onpenesster, 4To JIAaHHBIN KJIaCCI/I(bI/IKaTOp ABJIAECTCA
CTEPEOTUIIOM U MOJKET ITPUMEHATHCA K JIDYTUM 2JIEMEHTAM.

Bbl MoskeTe MCIIOIB30BaTh JAHHBIN CTEPEOTHII, €CJIU HYKHO SIBHO
MOKA3aTh B MOJIEJTN T€ CTEPEOTHITBI, KOTOPBIE BBI OIIPE/IEIHIIN JIJIST CBOE-
TO MPOEKTA.

Mpodunu

3auacTyio ObIBaeT MOJIE3HO afanTupoBarh Bepcuio UML 1o KoH-
KPETHbIE [eJTN WU MpeMeTHY0 o0macTh. Hampumep, ecimm Bl XOTH-
Te UCToJib3oBaTh Mojaeb UML /y1d TeHepariuu Koa Ha TOM WX MTHOM
sI3bIKE, BAM MOJKET IPUTOIUTHCS OTIPejieJieHUe CTEPEOTUIIOB, KOTOPbIE,
Oy/Ly4yr TIPUMEHEHBI K 9JIeMeHTaM, AayT MOJCKa3KH reHepaTopy Koja
(rmoxo6HO crepeoTuly pragna B si3bike Aza). OfHaKo onpeessieMbie
BaMM C 9TOIl I[eJIbI0 CTEPEOTUIIBI HOJKHbI ObITh PA3HBIMK /I Java
u C++. [Ipyroii mpumep: Bbl Mozeaupyere ¢ momoinbio UML 6asbr gaH-
HbIX. HexoTopbie (pyHKINN S3bIKA, B YACTHOCTU TUHAMUYECKOE MOJIE-
JIUPOBaHUE, HE CJAUIIKOM [IJIsl BAC BJKHBI, HO TIPH 9TOM HEOOXOUMO J10-
6aBUTH HOBbIE KOHIIEMIIMKA — CKa’KeM, BOSMOKHbBIE KJIFOYM ¥ UHIEKCHI.
Ber moxkete agantupoBath UML, nciosnbayst mpoduiin.

IIpogunwv (profile) — aro UML-Mozmenb ¢ HabOpOM rOTOBBIX CTe-
PEOTHUIIOB, TIOMEUYEHHBIX 3HAUCHUI, OTPAaHNYEHUI 1 6A30BBIX KJIaCCOB.
Taxske mpoduIb BKIIOYAET TTOAMHOKECTBO THTIOB a1emenToB UML, mc-
M0JTb3YEMbBIX aBTOPOM MOJIEJIEN JIJIs TOTO, YTOOBI UCKJIIOYHTD T€ U3 HUX,
KOTOPBIE He TIOHAI00SITCST B paboTe ¢ OTpe/eJIeHHOM 00J1aCThIO TIPHIIO-
KeHult. THbIMU citoBamMu, TPOMOUIN OTIPEIEIIOT CIIEIUATU3UPOBAHHBIE
Bepcun UML, nipenHazHavyeHHbIE JI5T MOJIETMPOBAHUS OIpe/iesIeHHON
npeametHoi obmactu. TTockombKy mpoduin mocTpoeHbl Ha Gase cTaH-
mapraoro UML, oHM He onpeesisiioT HOBOTO SI3bIKa U MOTYT OBITh TIO-
JlepsKaHbl cTaHAapTHBIME cpeficTBamu UML.

BosbimnHCTBO pa3zpaboTInKOB MOJIENIell He KOHCTPYHUPYET coOCT-
BEHHBIX Tpoduieit. B ocHoBHOM 1poduiin co3paoTcst pazpaboTyrKaMu
WHCTPYMEHTAJbHBIX CPEJICTB, KapKkacoB U T.11. OJHAKO MHOTHE aBTOPBI
Moziesiell MCHoJIb3yIoT npoduin. B aToM cMbicie oM cpopHu OubIm-
OTeKaM TOJNPOTPAMM: HEMHOTOUNCTIEHHbIE HKCIIEPTHI CO3AI0T UX,
YTOOBI 3aTEM UMK BOCIIOJIb30BAINCH MHOTHE ITPOrPAMMUCTHI (B 4acT-
HOCTH, B IeJISIX MOJIEP/KKH SI3BIKOB TIPOTPAMMUPOBAHUS U 623 TAHHBIX,
Pa3IMYHBIX TIAT(HOPM, THCTPYMEHTOB MO/IETUPOBAHNS, & TAKKE PA3HO-
00pasHbIX 06acTell OU3HEC-TIPUIIOKEHNIT).
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TunnyHble npuemMbl MOAENNPOBAHNA

MoaenupoBsaHue KOMMeHTapueB

OO6uiee HazHaYeHUe IPUMEYaHUil — 3alIUCh KOMMEHTapUeB, olle-
HOK WJIM TIOSICHEHWiT B ¢cBOOOHON (hopme. Pazmerast 3T KOMMeEHTa-
pUM HETTOCPEJICTBEHHO B MOJIEJIN, BBI IIPEBpAIlaeTe ee B «CKJIa/l» pa3-
HOOOPa3HbIX apTedaKToB, CO3/[aBAEMbBIX BO BpeMs pa3paboTku. Bor
Jaske MOJKETe MCIIO0JIb30BaTh MPUMEYaHUs I BU3YyaInu3aiuu Tpebo-
BaHUU U JIEMOHCTPAIIUU TOTO, KAK OHU IBHO CBSI3aHBI C YAaCTSMU Ballieit
MOJIEJTH.

[Tpu MosieTMpoBaHNM KOMMEHTAPUEB YUUTBIBANTE CJIEyolee:

U Bgojurte koMMeHTapuii B BUjle TEKCTA B MIpUMedYalie U pa3Me-
njafite ero psAIOM € 2JIeMEHTOM, K KOTOPOMY OH OTHOCUTCSL. BBl
MOJKeTe ToKa3aTh 6oJjiee IBHYIO CBSI3b IPUMEYaHUsl C 9JIeMeH-
TOM, YCTAHOBUB MEK/Ly HUMU 3aBUCUMOCTb.

U IlomauTeE, 9TO BBI MOKETE CKPBITH MJIN TTOKA3aTh 3JIEMEHTHI Balei
MOJIEJIM TaM, TJIe 9TO oHaA00uTCest. Bbl He 00s13aHbl [1e/1aTh Ballln
KOMMEHTApUW BUAMMBIMHY, €CJIM BUAMMbBI 9JIEMEHTBI, K KOTOPhIM
OHM TIpucoeHeHbl. Vcnob3yliTe KOMMEHTAPUN HA JMarpam-
Max TOJIBKO TOT/IQ, KOT/Ia 3TO ByKHO JIJIsI TIepe/lauM CYIeCTBEH-
HOW nHpopmaImn.

Q Ecam koMMeHTapuil CAUIIKOM JJMHHBIA WJIN BKJIIOYaeT B ceOs
HedTo GoJIblliee, Y€ M MPOCTON TEKCT, PACCMOTPUTE BO3MOK-
HOCTb €T0 pa3MellleHnsT BO BHEITHEM JJOKYMEHTE W BCTPAUBAHUS
MOCJIETHETO B IIPUMEYaHnue, MPUCcOeJIMHEHHOE K Ballleil MoJien
(7160 CBSI3BIBAHMSI ATOTO IOKYMEHTA C IPUMEYAHUEM ).

U Ilo mepe pasBuTus Balleil MOJI€JIM COXPAaHSNTE KOMMEHTAPUH,
OTpakarlre TOJbKO CYIeCTBEHHbIE PellleHns, KOTOpble He-
BO3MOXKHO M3BJe4Yb U3 caMoi Mmojzenu. OcTajbHbIE Ke ya-
JISTIATE, eCJTU TOJIBKO OHU He MPEeJICTABISIOT HCTOPUYECKOTO UH-
Tepeca.

Hanpumep, puc. 6.9 gemoncTpupyer Mojiesb, KOTopas HaXO/[UT-
s B mporiecce pa3paboTKU MePApXUU KJIACCOB, OKA3bIBAsT HEKOTOPBIE
TpeboBanus, (hOPMUPYIOIIHE MOJIEND, & TAKIKE HEKOTOPbIE TIPUMETAHUS
K Hell, BbICKa3aHHbIe TTPU OTICHKE /[13aifHa.

B sTOM mipumepe GOJIbITMHCTBO KOMMEHTAPHER ITPE/ICTABIIEHBI B BUJIE
MPOCTOTO TeKcTa (Takoro, Kak 3aMedanvie Mapn), HO o/t 13 HUX (1Ipu-
MeJaHVe B HIDKHEH YacTy [UarpaMMbl) TIPECTaBIsieT cOO0il ruepc-
CBLJIKY Ha JIPYTO JIOKYMEHT.
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Puc. 6.9. MogennpoBaHne KOMMEHTapreEB

MopenupoBaHue HOBbIX COMCTB

Bazosbie cBoiictBa crponTenbbix 6;10k0B UML — atpubyTsi 1 otre-
paruu It KJIacCcoB, COAEPKUMOE TTAKeTOB M JIP. — HOCAT JOCTATOYHO
YHUBEPCAJIbHBIN XapaKTep JJIst BbIPAaKEeHUsT OOJBIINHCTBA MOJIEHPYe-
MBIX cymHocTeld. OIHaKo ecyii Bbl XOTUTE PACIIUPUTh CBOMCTBA 9TUX
6a30BbIX CTPOUTETBHBIX GJOKOB, BaM TIPHUIETCS OTPEIETSITh CTEPEOTH-
Bl ¥ TIOMEYEHHbIe 3HAYCHUS.

YT06BI CMOIETNPOBATH HOBBIE CBOWCTBA, HEOOXOIUMO:

O VY6eaurbes B TOM, 4TO He CYIIECTBYET ClIOco0a PEHIUTh IIOCTaB-
JIEHHYTO BaMU 3a71a9y cpeicTBaMu ctangapTaoro UML.

Q Oupenenntsb crepeoTun u 100aBUTh K HEMY HOBBIE CBOICTBA.
31ech IPUMEHUMBI IIpaBuja 0000IEeHNs: TOMEYeHHbIe 3HaUe-
HUS, OTIpeJIeJIEHHbIE JIJISI HEKOTOPOTO BU/IA CTEPEOTUTIOB, TTPUMe-
HUMBI TAKKe K €70 TOTOMKAM.

[Ipearmonokum, 4TO BbI XOTUTE TPUBSI3aTh CO3JIaHHBIE BAMU MOJIEJIN
K cHcTeMe yTpaBJieHus KoHpurypaimeit Baiero rnpoekta. [lomumo Bcero
MIPOYETO, ATO O3HAYAET HEOOXOAUMOCTD OTCJIEKMBATH HOMEPA BEPCHIA, Te-
kymuii cratyc «check in/check out»® u, MmoskeT ObITh, Hake HaTy 1 Bpemst
co3nanust/MonduKkaum Kask0i n3 rnojcucrem. [lockosbky Bee aTo crie-
praHast IS Tipottecca MHGOPMAaIIKst, OHa He SIBJISIeTCsl Ga30BOM YacThio
UML (xoTs1 BbI MOXKeTe 100aBUTh €€ B BUJIE TIOMEUEHHbBIX 3HAUECHMIT).

3 Mimeetcst B BUY COCTOsTHIE pabodeii KoMK Ha MallinHe pa3paboTynka 1Mo OTHONICHHIO
K PEno3uTopuio npoekta. — Ilpum. nepes.
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Boustee Toro, aTa nHbopMaIus He BhIpakaeTcst aTprOyTamMu KiraccoB. Ho-
Mep BEepPCUHU TOJCUCTEMBI — YacTh MeTa/[aHHbIX, a HEe YaCTh MOJIEJIH.

Puc. 6.10 remoHCTpUpYeET TPU TIOACUCTEMBI, KaXK/1as1 M3 KOTOPBIX pac-
IITUPEHAa CTEPEOTHUTIOM «versioned» JJIsT yKazaHUs HOMepa BEPCUU U CTaTyca.

E «versioned» B

«versioned» [ — — — — version = 2,5
JoctynKMonto status = open

E «versioned»

—————— version = 3,2

«versioned»
BUnAvHr status = checkedIn
A}
\
AY
\
\
AY
N/
E «versioned»
«versioned» [ — T T T 7 version = 7,5
status = locked
MwupoBsbleBantoTbl

Puc. 6.10. MoaenmpoBaHue HOBbIX CBOCTB

Ha 3ameTKy. 3HauyeHns Teros, Takme Kak version (Bepcusa) unum
status (COCTOSIHME), MOTYT ObITb YCTAHOBJIEHbI B BalLMX MOAENAX
MHCTPYMEHTasbHbIMW cpeacTsamMmn. BmecTto Toro, 4tobbl ycTa-
HaBMMBATb 3TW BEIMYNHbBI BPYYHYIO, Bbl MOXETE UCMONbL30BaTb
cpenbl pa3padboTkn, MHTErPUPOBAHHbIE C MHCTPYMEHTaMN yrnpaB-
NEHNS KOHPUrypaumen n NHCTPYMEHTaMM MOAENNPOBAHUS.

MopenupoBaHue HOBOM CEMaHTUKU

Cosgasas Mozesb ¢ iomolbio UML, Bel paGoTtaere 1o ornpejieseH-
HBIM MTPaBUJIaM JAHHOTO si3bika. V1 He HampacHo: 6Jaroapsi STOMy BbI
MOJKETE YEeTKO MepeiaTh CBOM HaMEPEHUsT JII0OOMY, KTO YMEET YHTaTh
UML-momemn. Ho ecin Bam TpebyeTcst BBIpAa3uTh HOBYIO CEMaHTHKY,
o kotopoit UM L ymamuuBaet uiu sxe Mmoaudunmuposats mpasuiaa UML,
IpU/IeTCs TUcaTh OTPaHUYEHUeE.

Yro6bl CMOJIETUPOBATH HOBYIO CEMAHTHKY, BOCTIOJB3YHTECH CIIE/LYIO-
MIUMU PEKOMEH/IaIUIMU:
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O VYb6eaurech B TOM, UTO HE CYIIECTBYET CIIOCOOA PEIINUTH TTOCTAB-
JIEHHYIO BaMU 3aJ1a4y cpejicTBaMu ctangapTHoro UML.

U Onummre HOBYIO CEMAHTHKY B OTPAaHUYEHUH, TTOMEIIEHHOM PsI-
JIOM C 2JIEMEHTOM, K KOTOPOMY OHa OTHOCHUTCS. BBl MOsKeTe SBHO
MPOZIEMOHCTPUPOBATD ATY CBSA3b, YCTAHOBUB 3aBUCUMOCTD MEK-
Iy OTpaHUYEeHUEM 1 3JIEMEHTOM.

O Ecau Bam Hy)kHO Gojiee TOUHO U (POPMAIBHO CHEIUMUITITPO-
BaTh ceMaHTHKY, onuiuTe ee Ha a3bike OCL.

B kauectse npumMepa Ha puc. 6.11 npeacrabiena Mogeb HEOOIb-
IO YacTU KOPHOPATUBHOM CUCTEMBbI YIIPABJIEHUS YeJTOBEYECKUMU Pe-

CypcaMmu.
OTtnen
* * Captain must be
_ — — 7| member of team
— for at least 1 year
COTPYyOHUK |1..* 1| HavanbHUK

Yenosek

Puc. 6.11. MooennpoBaHue HOBO CEMaHTUKN

Jlmarpamma mokasbIBaeT, 4TO Kax/Ablil 4esaoBek (Person) MoOXKeT
OBITH WIEHOM OJTHON WJIM HECKOJIbKUX KoMaH/ (Tean) b0 HE BXOIUTD
HU B OJIHY U3 HUX; B K&KI0I KOMAH/IE TOJIKEH OBITh KAK MTHUMYM OJIH
PYKOBOJIUTEJb; KaXK/bIIl 4€JIOBEK MOKET OBITh PYKOBOJHUTETIEM OHON
WM HECKOJIBKUX KOMaH[[ JInbO0 He PyKOBOJAWUTH HU O/HOIL. Best aTa ce-
MaHTHKa MOKET OBITh BbIpaskeHa mpoctbiMu cpeactBamu UML. OxHako
TOT haKT, YTO PYKOBOAUTED JOTIKEH OBITH YJIEHOM KOMAH/IbI, KOTOPYIO
OH BO3IJIABJISIET, KACAETCS HECKOJIBKUX aCCOIMAINI U HE MOKET ObITh
BBIPAJKEH ¢ UCToNb30BanueM cranaapraoro UML. YUtobsr 3agath aToT
WHBAPHWAHT, BbI I0JKHBI OITUCATh OTPaHUYEHNE, KOTOPOEe MTOKA3bIBAET,
4TO PYKOBOIUTEb OTHOCUTCS K YKCJTY YJIEHOB KOMAH/IBI, U CBSI3aTh 00€
acconmalum orpannyenneM. Ele oHO orpaHnyeHne yKa3biBaeT, 4TO
PYKOBOJIUTEJID JIOJIKEH OBITh YJIEHOM KOMAH/IbI HE MEHBIIE TO/a.

CoBeTbl U MOACKA3KM

Cuabskast MOZIENTb TPUMEYAHUSIMU, TTOJIB3YHTECH CIIeAYIONIMU ITPa-
BUJIAMU:

O nobasisiite TONBKO Te TPeGOBAHUS, OLIEHKH U OSICHEHMS, KOTO-
phIe BbI HE MOYKETe BBIPA3UTh TPOCTO U YETKO JAPYTUMU CPEJIC-
tBamu UML;

O wucnoab3yiitTe IpuMeYaHust Kak CBOeoOpasHble 9I€KTPOHHBIE T1a-
MSTKH JIJIS1 OTCJIEKUBAHUS X0/1a PadOThH;
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4 He HeperpymaﬁTe MO/I€JIb 00JIBIINMHY OJIOKAMU KOMMEHTapUEB.
Ecim Bam HYJKHDbI 006CcTOSATEIbHBIE KOMMEHTapuu, HCHOJIbSyfITe
IIpuMedaHusd, KOTOPbIE€ YKAa3bIBAOT Ha JOKYMEHTbI, COJAEPIKalllNE
IIOJIHBIA TEKCT IT0SICHEHU.

HpI/I pacimpennn MoJen CTepeoTuilaMum, IOMe4€HHbIMU 3HAYEHI -
SAMU UM OrpaHUYeHUAMU:

Q crangaprusupyiite HeGOMBIION HAOOP CTEPEOTUIIOB, TOMEYEH-
HBIX 3HAYEHUIT U OTPAHUYEHU, TPEeHAZHAYEHHBIX JIJIS1 KCTIOJIb-
30BaHUSI B BAllleM TIPOEKTE, U He MO3BOJISITe OT/IETbHBIM Pa3pa-
OOTYMKAM CO3/IaBaTh HOBBIE PACITHPEHIS;

U sanasatite kopoTkue nH(GOPMATUBHBIE IMEHA CTEPEOTUTIOB | T10-
MeUYeHHbIX 3HAaYECHU;

O ecau TpebOBaHUS TOYHOCTH HE CJAMIIKOM CTPOTH, UCIIOIb3YHTe
1t creninpuKaIy OrpaHuYeHrs] TEKCT TPOU3BOJIBHOTO (hop-
Mara. B mpotuBHom caydyae npumensgiite OCL g onucanus
OTpaHUYEeHUN.

HpI/I 1/1306pa>1<eH1/11/1 CTepeoTulIla, IOMEYEHHOTO 3HaY€HMA 1UJIN OT'pa-
HUYEeHWA:

U wucnomp3yiiTe rpadguyeckue cTepeoTUIbl yMepeHHo. Ber MoskeTe
MOJTHOCTBIO TIEpeoTIpeiesnTh 6azoByio Hotainuio UML nocpezct-
BOM CTEPEOTUTIOB, HO TE€M CaMbIM BBI 3aTPyAHUTE MMOHUMaHHUE
MoJlesIeil TOCTOPOHHUMU I10JIb30BaTeSIMY;

U momMHUTE 0 BO3MOKHOCTH IIBETOBOTO BbIIEJIEHUS TPabUIecKux
CTEPEOTUIIOB U CJIOKHBIX IMUKTOrpamMm. Kak mpasuiio, npocras
HOTAIIMST BCET/IA JIydIlie — PelIeHre MOJIENN B IIBETE MOJKET 00JIer-
YNTH €€ TOHNMaHue.
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Fnasa 7. Anarpammbi

B sTo0i1 ri1aBe:

JuarpamMmbl, IpeICTaBJEHUS U MO/IEJIU
MoaempoBaHue pa3JnYHbIX MPEACTaBICHUN CHCTEMBI
MopaenupoBaHue pa3HbIX YPOBHEi a0CTpaKkIuu
MozempoBaHue CIOXKHBIX NPEACTaBICHUH
Opranusanus quarpamMM 1 Npovux apredaxron

3aHuMasCh MOJIEIMPOBAHUEM, BBI JONyCKaeTe HEKOTOPOE YIIPOIeHNe
PeaJIbHOCTH € TeM, YTOOBI JIydllle OIUCaTh pa3padaThiBAeMyIO CHCTEMY.
C nomomipio UML BbI cTpoute Mojenn n3 6a30BbIX OJIOKOB: KJIaCCOB,
uHTepdeiicoB, Koomnepaluii, KOMIIOHEHTOB, Y3JI0B, 3aBUCKMOCTEI, 006006-
HieHui 1 acconmanuii. J{uarpaMmbl 1300paskaioT 3TU CTPOUTENIbHBIE
6JIOKH, TIOMOTast BaM HarJIsS{HO TIPEACTaBUTh MOZEIb.

Jlnarpamma — 910 rpadpuueckoe mpeacraBaeHe Habopa SJIeMEeHTOB,
Jalie BCero 0ToOpaskaeMbIX Kak CBSI3HbIN rpad BepuivH (CyIIHOCTEN)
u ayr (cBaseit). JluarpaMMbl KCIIOJIB3YIOTCS /11 BU3YaIU3al[iK CHCTe-
MBI C Pa3HbIX TOYEK 3peHust. [TOCKOJIbKY HU O/[HA CJIOJKHAsST CHCTEMa He
MOKeT OBITh IOHSATA IIPU OZHOCTOPOHHEM paccmorpernu, UML ompe-
JIeJIIeT MHOKECTBO JIMarpaMM, ¢ TeM 4TOObI BbI MOTJIM C(HOKYCHPOBAThH
BHUMaHUE Ha Pa3/IMYHbIX aCIIEKTaX CUCTEMbI, PACCMATPUBAEMbBIX 000-
cOOJICHHO.

Xopoiue guarpaMMbl 00J1€r4aioT IMOHKUMaHnue pa3pabaTbiBaeMOi
crcTeMbl. BbIOOp IpaBUIbHOIO MHOKECTBA JUATPAMM /ISl MOJEIUPO-
BaHM Ballell CUCTEMbI 3aCTaBJIsET BAaC 3a/1aBaTh IIPABUJIbHbIE BOIIPOCHI
0 CHCTEME Y IIOMOTaeT BBICBETUTD HOCAEACTBHS IPUHATBIX PEIIeHMIA.
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BBenenue

Paboras ¢ apxUTeKTOPOM HaJ[ JU3aliHOM I0Ma, KOTOPbII BbI cOOpa-
JIUCB TIOCTPOUTD, BbI JIJIsl HAUYaJ/Ia COBEPIIIAeTe TPU JAEHCTBUS: COCTaBJIsIE-
Te CIIMCOK ToxKeIanuii (Harpumep, «B 1oMe 10/15KHO ObITh TPY BaHHBIX
KOMHATBI», «f X0Uy YJIOKUTHCS B TAKYIO-TO CYMMY» U T.JL.), JIeJiaeTe Psiji
IPOCTHIX HAOPOCKOB, TPEACTABISIONINX KIIOUEBbIE XapaKTePUCTUKI
noMa (IoImycTiM, HaOpOCOK BXO/Ia ¢ BUHTOBOM JIECTHUIIEH U T.1.), 4 TaK-
JKe HeKOTOpbIe 001I1e UiieH, Kacaiolinecs CTUIIs (CKakeM, «<«(ppaHirysc-
KU CeJIbCKUIT IOMUK> ). PaboTa apXuTeKTOpa COCTOUT B TOM, 4TOOBI BCe
5T OTPBIBOUHbIE, U3MEHUNBbBIE U BO3MOKHO, TPOTHBOPEUYNBBIE TTOKEa-
HUsI BOIUIOTUTD B [IU3aiiHe.

BeposTHO, HAUHET OH ¢ IJIaHA TIEPBOTO 9Tayka. ITOT apTedaxT Jisi-
JKET B OCHOBY OOIIETO IPEACTAaBIEHUSI O JOME, ITOCJE YeTO YiKe MOK-
HO OyJeT YTOUYHUTH JeTaad U JOKYMEHTHPOBAThH IIPUHSTHIE PEIICHUSL.
[Tpu Kak10M TIPOCMOTPE BbI 3aXOTUTE BHECTH HEKOTOPbIE U3MEHEH ST —
MepPenpoeKTUPOBATh KOMHATBI, TI0-/[PYTOMY Pa3MeCTUB CTEHbI, IBEPU
1 okHa. Ha HavasbHOU cTauy yepTeKu MEHSIIOTCS 4acTo, HO 110 Mepe
npopaboTKU u3aiiHa OH Bce OOJIbIE COOTBETCTBYET BallliM TPeOOBa-
HUSM K (popMe 1 (PYHKIUSAM TeX MM UHBIX 00bEKTOB, paboueMy Bpeme-
HU ¥ 3aTparaM; HaKOHEI[, YePTeKH CTAOMIM3UPYIOTCS HACTOJIBKO, YTO
MOJKHO YTBEPAUTH UX U Ha4aTh CTPOUTENbCTBO. Ho maske 1mocse sToro
He MCKJII0UEHO, YTO BbI UIBMEHUTE PSIJI IMarpaMM U CO3/[a/INTe KaKue-TO
HOBBIE.

PasymeeTcst, TOMUMO IIJIaHA TIEPBOTO dTaska BaM MOHAZ00SATCS
ApyTue TpejicTaBienus noma. Hampumep, Bbl 3aX0TUTE YBU/IETb €TI0
¢ pasHbIX cTOpoH. Kpome Toro, apxuTeKTopy MOHaJ00UTCs COCTaBUTh
IIJIAHBI BJIEKTPOITPOBOIKM, CUCTEMbI OTOILIEHHST I BEHTUJISII[UN, a TaK-
JKe BOJIONTPOBOJIA U KaHau3anu. Eciii in3aitn npejnojiaraeT HecTaH-
MapTHBIE peleHns (CKaskeM, NCIOJIb30BaHME aPOUYHBIX TTPOJIETOB WUJIN
pasMelleHre J0MalHero KUHOTeaTpa B HeIOCPEACTBEHHON OJIN30CTH
OT KaMUHa), PUETCS JeJIaTh JOMOJHUTEIbHbIE HAGPOCKHU.

[TpakTuka co3manus auarpamMm JIJist TIPEACTAaBIeHUs] CUCTEM C Pa3-
HBIX TOUYEK 3PEHK IMIMPOKO PacipocTpaHeHa: 6e3 Hee He 060MTHCH B JIT0-
60l MHKEHEPHOI JUCIUILINHE, UMEIOIIEH Je/I0 CO CJIOKHBIMU CHCTe-
MaMU, — OT CTPOUTETHCTBA JKUJIBIX JOMOB /IO aBHa- U CYAOCTPOEHMUSI,
a TakKe pazpaboTKK IPOrPaMMHOIO 00ecIieYeHusl.

Kax yske roBOpuJIoCh BBIIIIE, CYIIECTBYIOT IISITh B3AUMOIOTIOHSTIONIAX
HpeJCTaBJeHUH, KOTOpPble 0COOEHHO BasKHbI [JIsI BU3YyaIU3alliu, CIIeIH-
dbunpoBanusi, KOHCTPYUPOBAHKS U JTOKYMEHTUPOBAHUS TIPOTPAMMHOIN
APXUTEKTYPBL: MPE/ICTaB/IeHe BAPUAHTOB UCIIOJIb30BAHNS, TIPE/ICTABIIe-
HUe JIN3aifHa, MPeJICTaB/IeHe B3auMOIEHCTBYS, TIPEJICTABIEHNE Pean3a-
U ¥ TIPeJICTaBJIeHre pa3BepThiBaHus. Kaskaoe n3 aTux rmpeacraBieHuit
BKJTIOUAET CTPYKTYPHOE MOJIeInpoBanue (MO/IETMPOBAHIE CTaTHIECKUX
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cylHIHocTeil), a Takxke 1oBe/ileH4eckoe Mojie/InpoBanue (Mo/ie/IipoBaHne
JAMHAMWYECKUX CYIHOCTEN ). Bee aTn paznooOpasHbie MpecTaBiIeH st
B CBOEIT COBOKYITHOCTH OXBATHIBAIOT HAMOO0JIEE BAKHBIE PEITIEHNS, KAacato-
HIMeCsl CUCTeMBI; KaXK/10€ B OT/IeJIbHOCTH 1103B0JIsIeT BaM C(hOKYCHPOBATh
BHUMAaHWE Ha OJIHOM €€ acIieKTe TaKiM 00pa3oM, YTOOBI BbI MOTJIN YE€TKO
OTIEHUTbH IIPUHSITHIE TTPOEKTHBIE PENICHUSI.

PaccmaTtpuBast IpOrpaMMHYIO CUCTEMY € JIIOOON TOYKY 3PEHUsI
¢ nomotipio UML, BbI ncniosibayete auarpaMmbl /711 OpPraHu3aiiii HHTe-
pecyoIux Bac 3JeMeHTOB. Pa3ible BUBI AUATPAMM MOKHO KOMOWHM-
pOBaTh JIJISI CO3/1aHKs TOTO UM UHOTO ITpe/cTaBienus. Hanpumep, cra-
THYECKUE ACTIEKThI MPEACTABIEHIS PeATN3aIli CUCTEMbI MOTYT OBITH
BU3YyaJU3UPOBaHbl HA [UarpaMMe KJAcCoB, a JMHAMUYECKHe acIeKTh
TOTO K€ TIPeJICTaBJIeHNs — Ha inarpaMMe B3auMO/IeliCTBU.

Koneuno, Bbl He orpaHUyeHbI IIpelonpe/leJIeHHBIMU TUTIAMU JT1a-
rpamm. CymiecrBytomie B UML Tumel guarpamMmm 1npejicTaBisioT 4acTo
HCIIOJIb3yeMbIe CITOCOOBI 00bEIMHEH ST TIPOCMATPUBAEMBIX AJIEMEHTOB,
HO He OoJiee TOro. UToOBI yuecTb HyK/bl BAIIETO TPEANPHUSITUS, BbI
BIIPaBe CO3/aTh CBOM COOCTBEHHBIE BU/IBI INATPAMM.

Juarpammbl UML MOKHO HCTTOJIB30BATD IBYMSI OCHOBHBIMU CITOCO-
Gamu: st crienuuImpoBaHisi MOJIeJIelt, Ha OCHOBE KOTOPBIX BbI KOHC-
TpyupyeTe UCIOJIHSAeMYI0 cucTeMy (IIpsiMoe ITPOEKTUPOBaHUE), U I
PEKOHCTPYKIIMU MO/jIeJIeil Ha OCHOBE YacTel CyIIeCTBYIOINX UCIIOTHSI-
eMbIX cricTeM (06paTHOe poeKTHpoBanue). B kaskoM ciydae, mogo6HO
TOMY KaK 9TO IIPOUCXOJUT IIPU CTPOUTEIBCTBE I0MA, BaM IIPU/IETCS BbI-
CTpPaMBaTh JUArPAMMBI TI1aT 32 MATOM, [00ABJISIS TI0 OHOMY AJIEMEHTY,
1 UTEPAIMOHHO, TOBTOPSIS IIUKJ «HEMHOKKO ITPOEKTUPYEM — HEMHOK-
KO CTPOUM>.

ba3oBble NOHATUS

Cucmema — 910 HaGOP MOACUCTEM, OPTaHM30BAHHBIX JIJIST IOCTHIKE-
HUST OTIPE/IEJIEHHOM TIeJIM U OTMCAHHBIX C MMOMOTIBI0 Habopa Moeseit
(BO3MOJKHO, C Pa3JNYHBIX TOYEK 3PEHUST ).

ITodcucmema — Tpyriia 3JIEMEHTOB, 9aCTh KOTOPBIX COCTABJISIET CIIe-
U(pUKAIIIO TOBEJICHNS, TIPE/ICTABIEHHOTO PYTUMU €€ COCTABJISIONINMU.

Modenv — cemanTiueCcKy 3aBepiiieHHast a0CTPAKIIHSI CUCTEMBI, KOTO-
pasi co3jiaHa 10 IMPUHITUITY [TOJTHOTO U CaMOJI0OCTaTOYHOTO YIIPOIIEHUS
pPeasbHOCTH, CTABSIIIETO 1eJIbI0 JIyulliee IOHUMAHUE CUCTEMBI.

B komnTeKkcTe apXUTEKTYPhI npedcmagienie — 3TO MPOEKIUsT OPraHu-
3aIMH U CTPYKTYPBI CUCTEMHOM Mojiesin, ¢(DOKYCHPOBAHHAS HA OTHOM
U3 ee aCIIeKTOB.

/luazpamma — rpacdpuaeckoe npesictaBierne Habopa TEMEHTOB, Yalle
BCETO M300paKaeMbIX B BUJE CBSI3HOTO Tpada BepiinuH (CyIIHOCTET)
u ayT (cBs3ein).
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ITaxemvi 06-
cysxcoaromces
6 2aiage 12.

Yro6bI yBsI3aTh BCE BHIIIETIEPEYNCICHHOE, BBIPA3UMCSI TaK: CUCTEMA —
9TO Ballla pa3paboTKa, Ipe/ICTaBJIeHHas! ¢ Pa3HBIX TOYEK 3PEHUsI Pa3HbI-
MU MOJIEJITMUC MCTIOJIb30BAHUEM JIaTPaAMM.

[Tpote roBops, nunarpamma — rpadudeckast MPOEKINs 2JIEMEHTOB,
cocTaBJsioNUX cuctemy. Harnpumep, B mpoekTe KOPIopaTuBHON CHC-
TEMbI YIIPABJIEHNUS YeJIOBEYECKUMHU PECYPCAMU MOKET OBITh HECKOJIBKO
cOTeH KJaccoB. Bbl HUKOT/1a He BU3yau3upyeTe CTPYKTYPY WK TIOBee-
HIE CUCTEMbI Ha OJIHOW OTPOMHOM [IarpamMMe, BKJtodaronieil B cebst Bce
9TH KJIACCHI M MX CBSI3U. BMecTO 3TOTO TIOTpedyeTcst co3/aTh HECKOJIb-
KO JHarpaMM, Kaskast 13 KOTOPbIX OyzeT choKycupoBaHa Ha OJHOM
npescraBienun. Hampumep, [uarpaMma KJiaccoB, BKJIIOYAIONIAs TaKye
aJieMeHThI, Kak Person (Yesosex), Department (Otmen) u 0ffice (Odmuc),
oTpakaeT cxeMy 0asbl JaHHBIX. HEKOTOPbIE 13 9TUX KJIACCOB BBl HAPSILY
¢ IPYTUMU BbIBEJIETE Ha uarpaMMme, ripejcrasisitonieit API — mporpam-
MHBIN WHTEP(dEiic, NCTIONb3yeMblil KITUEHTCKUMU MTPUJIOKEHUSIMHT ).
Becbma BeposTHO, 9TO Te JKe KJIACChl YACTUYHO MOSBATCS HA IMArPaMMe
B3aUMOJIENCTBUM, cern(UIIUPYIONIeil CEMaHTUKY TPAaH3aKI[UH, KOTO-
pas mepena3navaet corpyaHuka (Person) B HOBBIU oTen (Department).

Kax mokasbiBaeT aTOT IpUMEP, OJIHA U Ta JKe CYNIHOCTb B CUCTEME —
HarpuMep, Kyacc Person, — MOKET HEOJJHOKPATHO BCTPEYAThCsT HA OJIHOMN
U TOW ’Ke [uarpaMMe WJIM B PasHbIX auarpammax. [Ipm atom kaxmas
aMarpaMMma oOecIiednBaeT CBOE MPEACTABICHIE DIEMEHTOB, 13 KOTOPBIX
COCTOUT CUCTEMA.

[Tpy MopenpoBaHnyu peajsbHbIX cUCTeM (HEBa)KHO, M3 KaKOU IPo-
6s1eMHOI 00J1acTi) BbI OOHApPY/KUBaeTe, YTO IMPUXOAUTCS CO3/1aBaTh
OJIHU W T€ K€ BUJIbI [UATPAMM, OCKOJBKY OHU MPEICTABIISIOT 00IIIe
B3IJIsI/[bI Ha 00111e Mojiesin. Kak mpaBuiio, craTUyecKie YacTi CUCTEMBI
OTTMCBIBAIOTCST OJIHON U3 CJAEAYIONUX JTUATPAMM:

[ImarpamMmma KJ1accos;

[InarpamMma KOMITOHEHTOB;
JlmarpamMma coCTaBHOU CTPYKTYPBI;
Jlnarpamma 00bEKTOB;

/lmarpamMmma pa3mMenenms;
Imarpamma apredakToB.

Sk W=

YacTo BBI TaKKe 6yZI€T€ HCIIOJb30BaTh IIATH JJOIMOJIHUTEJ/JIbHBIX /1A~
paMM AJid IIpeACTaB/JI€HUA JUHAMWYECKUX JacTel CUCTeM:

1. Jlmarpamma BapuaHTOB UCIIOJIb30BAHUS;
2. Jlmarpamma 1ocJie[oBaTeJbHOCTH;

3. Jlmarpamma KOMMYHHUKAINN;

4. Jlmarpamma cOCTOSHU;

5. Jlmarpamma JesiTesIbHOCTH.

Kamz[aﬁ AuarpaMma, KOTOPYIO Bbl CO3/la€Te, CKOpee BCEro 6YI[GT oT-
HOCUTDHCA K OJ/ITHOMY U3 3TUX JIEBATU TUIIOB WJIN K€ K KaKOMy'JII/I6O APYyro-
MY, olipeieJIEHHOMY CIIEI[UAJIbHO 1JI Balllero IMTPOeKTa U Opranmn3aiinm.
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Kask1oii rrarpaMme J0JKHO ObITh Ha3HAYEHO MIMST, YHUKAIBHOE B CBOEM
KOHTEKCTE, YTOObI BBl MOTJIN OOPATUTBCS K HEW ¥ OTJIMYUTH OT JIPYTHX.
[Ipu mpoeKTUpoBaHUU GOJIBIIMHCTBA CUCTEM, KPOME CaMbIX TPUBUAIb-
HBIX, JINATPAMMBI JKeJATETbHO OOBETUHUTD B TTAKETBL.

Bbl MOKeTe IpecTaBUTh Ha OHON JuarpamMmme Jo0yio KoMOUHA-
nuio aneMenToB UML. HanpuMep, Ha OIHOI U TOM JKe IMarpaMMe MOK-
HO BBIBECTH KJIACCHI 1 0OBEKTHI (9TO pacipoCTPaHeHHbIH TIPUeM) WIn
KJIaCChl 1 KOMIIOHEHTBI (JIOIyCKaeTCsl, HO peske). XOTs HUUTO He Me-
I1aeT BaM Pa3MeCTUTh HECOIOCTABUMBbIE 3JIEMEHTbI MOJIEJTMPOBAHNUS
Ha OJTHOU HarpaMMe, BCE JKe MPEANoYTUTEIbHEE 00XOAUTHCS TTIO00HbI-
MU BUJIAMU CYITHOCTEH.

Tuner amarpamm UML daktrueckn onpenensioTcs: ajeMeHTaMH,
KOTOPBIE Yallle BCEr0 Ha HIX M300paskaroTcs. Tak, ecoi Bbl XOTHTE BU3Y-
AIM3MPOBATh HAOOP KJIACCOB U UX CBS3€H, TO MCIOJIb3yeTe ArarpaMMy
KJIACCOB; €CJIN TIpe/IcTaBIisieTe HAa0OP KOMIIOHEHTOB, — [UArPaMMY KOM-
MTOHEHTOB U T.]I.

CTpyKTypHbie AuarpaMmmbl

Cmpyxmypnoie duazpammor UML nipeHasHaYeHBI IS BU3YATTH-
3anuu, criennuitnpoBaHus, KOHCTPYUPOBAHUS U IOKYMEHTUPOBAHUS
CTATUYECKHUX ACTIEKTOB cucTeMbl. [Tociene MOKHO 06pa3Ho TIpesicTa-
BUTb KaK OTHOCHUTEIBHO TIPOUHBII «CKeJIeT» CUCTEMbI NN «CTPOUTEJIb-
Hbie secar. [lo00HO TOMY Kak CTaTHYeCKHe ACIeKThI IOMA BKIIIOYAIOT
B cebsi HAJIMYIe U MECTOTOJIOKEHIE CTeH, [Bepeil, OKOH, TPyO, IIPOBO-
JIOB, BEHTUJISIIINH, TAK U CTATUYECKUE ACIIEKThI TIPOTPAMMHON CUCTEMBI
BKJIIOYAIOT B ce0s1 HATM4YNe 1 pa3MelleHne KIaccoB, mHTepeiicos, Koo-
nepaiuii, KOMIIOHEHTOB U Y3JI0B.

Crpykryptbie grarpamvbl UML npenMyIiecTBeHHO BKITIOYAOT B ceOst
OCHOBHbBIE TPYTIIBI CYIIHOCTEH, KOTOPbIE BBl UCIIOJIb3yeTe TIPU MOIEJIH-
POBAHWU CUCTEMBbI:

1. Jlmarpamma Kjaccos KJ1acChl, nHTepdeiich 1 Ko-
orepanuu

2. JlmarpamMma KOMITIOHEHTOB KOMITOHEHTBI

3. /luarpamMma cOCTaBHOI CTPYKTYpPbl ~ BHYTPEHHSISI CTPYKTYpa

4. Jlmarpamma 0ObEKTOB 00BEKTHI

5. luarpamma pasmereHust Y3JIBI

6. /luarpamma apreakToB apreakxThl

Jluazpamma xnaccog mokaspiaeT HaOOP KJIACCOB, MHTEPGENCOB
1 KOOTIepallnii, a TakKe X CBsi3u. Hare ApyTux guarpaMm UCI0JIb3yeT-
Cs1 [IPU MOJIEJTUPOBAHUN 00bEKTHO-OPUEHTUPOBAHHBIX crcTeM. Vmoc-
TPUPYET CTaTUYeCKOe IpejicTaBIeHne au3aiina cucreMbl. /J{uarpamma
KJIaCCOB, KOTOPas BKJIIOYAeT aKTUBHBIE KJIACCHI, OTIPEIeiseT cTaTuyec-
KU B3TJISI/I HA TTPOIIECCHI CUCTEMBI.
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Hnarpammbl

uazpamma komnonenmog MOKa3bIBaeT BHYTPEHHNE YAaCTH, KOHHEK-
TOPBI U MTOPTHI, peasin3yiolire KOMIoHeHT. [I1pu cozannm ak3emMIsipa
KOMITOHEHTA CO3/IAI0TCS W HK3EMIIJISIPBI €r0 BHYTPEHHUX YacTel.

Jluazpamma cocmasnoii cmpyxmypvl MPeiCTABISIET BHYTPEHHIOIO
CTPYKTYPY KJIacca U Kooreparu. PasHuiia Mesk/y 1marpaMMoii KOM-
MOHEHTOB W JIMAarpaMMOU COCTaBHOU CTPYKTYPbI HEBEJUKA, TOITOMY
B 9TOI KHUTE OHU TPAKTYIOTCS KaK MarpaMMbl KOMIIOHEHTOB.

Juazpamma o6sexmos 1oKas3biBaeT HaOOP 0OHEKTOB 1 UX CBsA3U. Mc-
MOJIB3YETCST JIJISI ONTUCAHUS CTPYKTYP JaHHBIX, CTATUYECKUX CHUMKOB
9K3eMILJISIPOB CYIIHOCTEH, BhIBEJEHHBIX Ha Auarpamme KiaaccoB. Ciy-
JKUT JIJIST CTATUYECKOTO TIPEJICTABIEH NS IU3aiTHA UJTH MTPOIIECCOB CUCTe-
MBI, KaK U irarpaMmma KJIacCcoB, HO, B OTJINYNE OT TOCJIeIHEN, — C TOUKHU
3PEHUS PeATHbHBIX WU IIPOTOTUITHBIX CUTYAIIH.

Juazpamma apmegaxmog mmokasbiBaeT HaOOp apTeakToOB U UX CBsI-
3eil ¢ mpyrumu apredaktamMu, a TakyKe KIaccaMu, KOTOPble OHU PeaJiu-
3yioT. Mcnionb3yeTrcs A npejcTaBiaennst (puanmdaeckoil peaqnsanuu
anemeHToB cucteMmbl. UML paccmaTpuBaer auarpaMMbl apTedakToB Kak
PasHOBHM/IHOCTD AUArPaMM PasMeIeHus], HO Mbl BbIJIeJIsIeM MX s yI00CT-
Ba OIMCAHUS.

Jluazpamma pasmewenus mokasbiBaeT HabOP Y3JI0B ¥ UX CBS3EIL.
OrnuchIBaeT craTudecKkoe MpecTaBIeHe apxuTekTypsl. CBsizaHa ¢ 1ua-
rpaMMOIl KOMIIOHEHTOB (Ha KasKIOM y3Jie 00BIYHO pa3MeliaeTcst OIuH
WJIN HECKOJIbKO KOMITOHEHTOB).

Ha 3ameTtky. CyLeCcTBYIOT HEKOTOPbIE 00LLVE PA3HOBUOHOCTH
YyeTblpex TUMNOB AnarpamMm, nepedvmcrieHHbix Bollle. OHU MMEHY-
IOTCS B COOTBETCTBUM C UX IMaBHbIM Ha3HadyeHneM. Hanpumep,
Bbl MOXeTe co3aaTb AuarpamMmy noacucTem, 4Tobbl NPOVIOC-
TPUPOBATb CTPYKTYPHYIO AEKOMMO3MLMIO CUCTEMbI HA PR MO -
cuctem. Mo cyTu, 910 0ObI4HaA AMarpamMma KnaccoB, KoTopas
B OCHOBHOM COAEPXNUT NOACUCTEMBbI.

MoBepeHyeckue anarpaMmol

[ToBenenueckue nuarpamMmbl UML ncnosnb3yioTest i Bu3yaimnsa-
11U, CrIeNn(UIMPOBAHNS, KOHCTPYUPOBAHUS U JJOKYMEHTUPOBAHUS JIN-
HAMWYECKUX aCTIEKTOB CUCTEMBI, TO €CTh JIJIST TIPE/ICTABJIEHUS ee N3MEHS-
fonmxcst yacreit. Ecim iunaMudeckne aciekTsl JoMa MpelycMaTpuBaoT
repeMelienrie TOTOKOB BO3/lyXa U JIofiell 0 KOMHATaM, TO JUHAMUYeC-
KHe acIeKThl IIPOrPaAMMHON CHCTEMbI YUUTHIBAIOT MTOTOK COOOIIEHUI BO
BpeMeHU 1 (hu3nIecKoe mepeMenieHrne KOMIOHEHTOB 10 CETH.

[ToBenenueckue auarpaMmbl UML 1103BOJIIIOT MOETMPOBATh JU-
HAMWKY CHCTEMBI B OCHOBHOM CJIEAYIOIIUMHU CITOCOOAMIL:
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ucnov3o0-
eanus 00-
cysicoaromes
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6 zaaee 19.
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Huazpammol
dessmenvroc-
mu oocydcoa-
tomces

6 zaaee 19.

1. JIlmarpamma BapuaHTOB MCIIOJb30BAHMS OPraHU3yeT MOBeIeH1e
CHCTEMBI;

2. Jluarpamma rocJie/oBaTeIbHOCTH C(pOKyCHpOBaHA HA BpeMeH-
HOH TTOCJIeI0BATEILHOCTHA COOOICHUIT;

3. Jlmarpamma kKoMMyHUKaIU¥ ¢hOKyCHPOBAHA HA CTPYKTYPHOU
opraHusaiuy 00beKTOB, OTIIPABJIAIONIUX U IPUHUMAIOIIUX CO-
O0IIEeHUS;

4. Jluarpamma coctostHnii c(hoKyCMPOBaHA HA U3MEHEHUH COCTOSI-
HIS CUCTEMBL B OTBET HA COOBITHS,

5. Jlmarpamma mesitesibHOCTH c(hOKYyCHPOBaHa Ha TIOTOKE yIIPaBJe-
HISI OT AeSITEIbHOCTH K IeSITEIbHOCTIL.

Jluazpamma sapuanmos ucnoivb306anus TIOKas3biBaeT HAbOP BapuaH-
TOB MCIOJIb30BAHUS U IEHCTBYIONNX JIUI (KaK 0COOYIO Pa3HOBUIHOCTD
KJIACCOB), a TaKsKe X CBsA3u. VmocTpupyer ctaTuiyeckoe mpejicTaBie-
HUe BapUAHTOB UCIIOJIb30BaHus crcTeMbl. OCOOEHHO BasKHA JIJIsI Opra-
HU3AIUY 1 MOJIEJTUPOBAHUS TIOBE/IEHUST CUCTEMBI.

Jluazpamma ssaumodeticmeuss — 370 00IIee Ha3BaHUE THATPAMM T10-
CJIeIOBATEIbHOCTH ¥ KOMMYHUKAIMU. Bee muarpaMmbr ocjieioBaTe b-
HOCTH U KOMMYHUKAITUW SBJSIOTCS JMarpaMMaMy B3aUMO/IECTBUS,
a BCe JIMarpaMMbl B3aUMOJIEHCTBUSI SIBJISIOTCS JINOO TarpaMMaMHU 110-
CJIeIOBATENLHOCTH, JTMOO AMarpaMMaMi KOMMYHUKaIuu. B ux ocuoBe
OJTHA U Ta K€ MOJIeJIb, XOTSI Ha TIPAKTUKe OHU BKJIIOYAIOT Pa3HbIe CYIII-
noctu. Eme ouH BUL AarpaMM B3aUMOJIEHCTBUST — BPeMeHHbIe Jiha-
rpaMMBbl, HO B JAHHOI KHUTE Mbl UX PACCMATPUBATD HE OYIEM.

Jluazpamma nocredosamenvrocmu — 3T0 AUarpaMMa B3auMOIE€HCT-
BUSI, Ky/la BXOJSIT YIIOPSIZIOYEHHBIE 110 BPEMEHU COOOIIEHMs, OTIIPABJISI-
eMble ¥ TPIHIMAaeMble 9K3eMIIIIpaMy, KOTOpble UrpatoT posn. Mrroc-
TPUPYET AMHAMIYECKOE TPE/ICTABICHIE CUCTEMBI.

Juazpamma kommynukayuu — 3To MarpaMMa B3auMoIeicTBIS, TI0-
Kas3blBaIOIasi CTPYKTYPHYIO OPraHu3annio 00beKTOB, OTIIPABJISAIONINX
U IPUHUMAIOIUX coobiienus. Mzobpaskaer HabOp poJieii, KOHHEKTOPOB
MEsK/Ly HIMH, @ TAaKsKe COOOIIEHVsI, OTIIPABJISIEMbIE 1 TIPUHIMAaEMble 9K-
3eMILIIPaMU, KOTOPbIe UTPAIOT 3TU poJin. VumocTpupyer tnHaMmudec-
KOe Mpe/ICTaBIeHNE CUCTEMBI.

Huazpamma cocmosinuti ToKa3biBaeT KOHEUHbIN aBToMaT (state ma-
chine), cocrosimmii u3 Habopa COCTOSAHUI, IEPEXO0B, COOBITUIL U Je-
gareabHOCTe. VmocTpupyer InHaMIYecKoe TPeJICTaBIeHe CUCTEMBI.
JlrarpaMMBbl 3TOTO THIIa 0COOEHHO BasKHBI TIPU MOJIEIMPOBAHIHN [TOBE/Ie-
Hus uHTepdeiica, Kracca UM koonepanuu. Ha HUX sicHO TIpociexxnBa-
eTCsT YIIOPSIIOYEHHOE TI0 COOBITUSIM TIOBe/IeHe 0OBEeKTa, YTO 0COOEHHO
yI0OHO TIPU MOJIETUPOBAHUHT PEAKTUBHBIX CUCTEM.

Jluazpamma dessmenvnocmu TIOKA3bIBAET IIAT 3a IATOM TIOTOK BBIUKC-
JieHuit. JlesTeJIbHOCTD OIUChIBaeT HaOOP AeCTBHIA, TIOC/Ie0BaTEIbHbIIT
WJTA BETBSITIIUICS UX TOTOK U 3HAYEHUST, TeHePUPYEMbIE WU UCTIONh3yeMble
neiictBugMA. J[marpaMmbl eI TeTbHOCTH UILTIOCTPUPYIOT TMHAMUYECKOEe
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IIpeacTaBJ€HNE CUCTEMBI. Onu 0c0OEHHO BayKHBI IIpn MOAEJIMPOBaHNN
(l)yHKLII/Iﬁ CUCTEMBI. AKLICHTI/IpyIOT BHUMaHUE Ha ITOTOKE YIIPDaBJIE€HUA
IIpu peandalin HEKOTOPOTO IMOBEACHW .

Ha 3ameTKy. CyLLEeCTBYIOT O4EBUAHbIE MPAKTUYECKNE orpaHuye-
HUS NPY UTIOCTPUPOBAHUM ANHAMUYECKMX CYLLIHOCTEN (NnoBeae-
HUS CUCTEMBI) C MOMOLLIbIO AuarpamMm, KOTopble, Mo CYyTU CBOEN,
ABNSAOTCA cTaTUYECKUMM apTedakTaMmm, 0COOEHHO Koraa Bbl pUCY-
eTe nx Ha bymare, oocke 1 T.4. MI3obpaxeHHble Ha 3KpaHe MOHN-
Topa, NoBeAeHYeckMe anarpamMmbl MOTyT ObiTb @aHMMUPOBAHHI,
C TeM 4TOoObl MMUTMPOBATbL PaboTaloLLYIO cUCTEMY MO0 Nepe-
noatb peanbHoe ee noseneHne. UML no3sonseTt cosgaBaTtb AMHa-
MUYecKue amarpamMmbl U MPUMEHSATL LiBeTa U Apyrme BU3yasibHble
cpencTea ong «3arnycka» guarpamm (To ecTb bonee HarnsaHoro
npeactaBneHnsa auHaMmukm). Hekotopble MHCTPYMEHTalbHbIE
cpencTea yXxe EMOHCTPUPYIOT Takoe «MpPoaBUHYTOE» UCMOSIb30-
BaHue UML.

TUNKUYHbIE NPUEMBI MOENMPOBAHIS

MopenupoBaHue pa3nuyHbIX NpeacTaBNeHUN

CUCTEMDI

[Ipu MomeTpoBaHNY CUCTEMBI C PA3HBIX TOUEK 3PEHUS BBI, 110 CYTH,
napajjie;lbHO KOHCTPYUPYETe ee BO MHOTUX U3MepeHusix. BeiOupas
[PaBUJIbHBINA HaOOP MPeCTaBIeHIIl, BbI 3allyCKaeTe MIPOIIeCC, KOTOPBIA
MOMOTaeT BaM CTaBUTD IPAaBUIbHBIE BOTIPOCHI O CHCTEMe M BBISIBJISATH
PUCKH, KOTOPBIM OHa OYIeT mo/iBeprathest. Ec/ii BIHErpaMOTHO MOI0M-
JieTe K BBIOOPY ATUX TIPEICTABJIEHUIT, HATIPHMED COCPEIOTOUNTECH TIpe-
UMYIIECTBEHHO HAa OJIHOM U3 HUX B yIepO BCeM IPOYNM, HEKOTOPbIE
BasKHbIE OOCTOSITEIHCTBA MOTYT BBITIACTD M3 BAIIETO MOJISI 3PEHUST — Ta-
KUM 00pa3oM, B Gy/IyIIEeM Bbl CTOJIKHETECH C ITPObGIeMaMu, KOTOPBIE ce-
PbE3HO MOBPEAAT paboTe HAJl TPOEKTOM.

Yro6bl CMOZIETNPOBATH CUCTEMY C PA3HBIX TOYEK 3pEeHUsI, He0HXO-
JIIMO:

O Pemrutp, Kakue MPeACTABIEHUs TOHAXOOSTCS Ui HAMITyYIIie-
TO BBIPAKEHUS apXUTEKTYPhI Balllell CUCTEMBI U JIJIST CHUKEHUS
TeXHUYECKUX PUCKOB mpoekTa. [19Th BbIeonncanubIX mpe-
CTaBJIEHWIT apXUTEKTYPhI — 6a30Bast UHGOPMATIHS JIJIST HadaIa
TaKoil pabOTHI.

Q Onpenenuts, Kakre apredakThl BaM HOHAL0OSATCS 1JIs TOTO, YUTOObI
OXBATUTh HanOOJIee CYIECTBEHHDIE 1T KaKI0TO BLIOPAHHOTO
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npejcTaBiaenus. Yare Bcero B kauecTBe TaKUX apTedaKkToB Bbl-
cTymaT pasHoobpasubie quarpammbl UML.

U OrMmetuTsb IUAarpaMMBbl, 751 KOTOPBIX CJEAyeT MPeayCMOTPETh
(bopmasbHbIlT MK TIOJTY(DOPMaJIbHBIN KOHTPOJIb (TO €CTh Te, KO-
TOpPbIE TPEOYIOT TIEPUOMIECKOTO TIEPECMOTPA), M COXPAHUTH UX

B COCTaB€ IOKYMEHTAIIUU IIPOEKTA.

O OcraBuTh MecTo /1151 [uarpaMM, KOTOpPbIe TI0Ka He 3a/1eHiCTBOBA-
HBI. DTH BPEeMEHHBbIE TUarpaMMBbl TIOMOTYT MCCJIEIOBATh peasin-
3allMI0 BalllUX pelleHni 1 NpoJyMaTh BO3MOKHbBIC U3MEHEHU ST

MOZ[eJII/IpyeMOﬁ CHUCTEMDI.

K mpumepy, BbI MoziesipyeTe IIpocToe MOHOJIUTHOE NTPUJIOKEHHe,
KOTOPOE MCIOJTHIETCS Ha OJTHOM KOoMITbioTepe. J[Jist aToro morpebyercst

HE TaK YK MHOT'O lMarpaMMm:

O mpeacraiieHrie BApUAHTOB
MCIIOJIb30BAH S
U mpe/ncraBienve ausaitHa

O npejncraBiienrie B3auMOJIEHCTBIIM

U mpezacraBienue peasus3aiin

a IpeacTraBjaeHe pa3BePTbIBaHUA

JarpaMMbl BADUAHTOB
UCTIOJIb30BAHUS
JarpaMMbl KJIaccoB (171
CTPYKTYPHOTO MOJIETTUPOBA-
HUST)

JarpaMMbl B3aMOIENCT-
BUS (1711 TIOBEIEHYECKOTO
MOJICTTUPOBAHUSA )
JIarpaMMbl COCTaBHOM

CTPYKTYPBI

Ecnu Bama cucrema peaKkTuBHaA NJIN K€ COCPe/I0TOYEHA Ha ITOTOKE
IIpo1eCCOB, HE NCKJIIOYEHO, YTO /JIAd MO/JIECJINPOBaHUA €€ ITOBE/ICHN A BbI
3aXOTUTE UCITOJIb30BATh COOTBETCTBEHHO /ITMal'PAMMbI COCTOSTHUI U Jina-

I'paMMBbl J€ATEJIbHOCTU.

Ecuu ke BBl paboTaeTe HaJl CUCTEMOI C aPXUTEKTYPOIl «KJINEHT/
cepBep», BaM, BEPOSITHO, TIOHAI00SITCS IMarpaMMbl KOMITOHEHTOB U J[1a-
rPaMMbl Pa3BEPTHIBAHUSI, YTOOBI CMOJIETNPOBATD €€ (DU3UUECKIe 0CO-

OEHHOCTH.

Hakomnert, npu oAroToBKe CJI0KHOM paciipe/ie/IeHHON CUCTeMbl BaM
HPUETCS 3a/1eiiCTBOBATH TTOMHBIN HaGop aquarpamm UML, uTo6b! BbIpa-
3UTh €€ aPXUTEKTYPY U BBISIBUTH TEXHUUECKNE PUCKU TTPOEKTA:

a IMpeacTtaB/J€HE BapaHTOB
HCIIOJIb3OBaHUA

a IpeacTtaBJaeHNE Jn3aiiHa

JluarpaMMbl BADUAHTOB
MCTIOJIb30BAHMS
JMarpamMMbl TIOCJIe/I0Ba-
TEJTHHOCTU

JIMarpaMMbl KJIaccoB (J171s1
CTPYKTYPHOTO MOJIETTUPO-
BaHUS)
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JIMarpaMMbl B3aUMOJIEHCT-
BUS (715 TTOBEZIEHUYECKOTO
MOJIETTUPOBAHMST )
JIMarpaMMbl COCTOSTHUI
JJIS1 TIOBEJIEHYeCKOro MOJIe
JINPOBAHMUST)
JIMArpaMMBbl 1€ TETbHOCTH
U npencraBiienvie B3aUMOJIEHCTBUAN  THarpaMMbl B3aUMOJIEHCT-
BUA (JIJ151 TTOBEIEHYECKOTO
MOJICTTUPOBAHMSA )
U mnpezcraBiaeHue peasnusanun JiarpaMMbl KJIaCCOB
JiarpaMMbl COCTaBHOM

CTPYKTYPbI
U mpezcraBieHne pa3BepThIBAaHUS — JMAarPaMMbl Da3BEPTHIBAHUS

MoaenupoBaHue pa3fiMyHbIX YPOBHEM

abcTpakumm

He ToJIbKO BaM MOHAJOOUTCST OIEHUBATD CHCTEMY € Pa3HbIX TOYEK
3PeHUs — HEKOTOpBIe [10JIb30BaTe/ HYK/JIAI0TCS B TeX JKe IIpe/IcTaBIIe-
HUSIX CUCTEMBbI, HO HAa PA3HBIX ypOBHsX abcTpakimu. Hampumep, nmest
Ha0Op KJIACCOB, KOTOPbIil OXBATBHIBAET CJIOBAPh MpeAMeTHON obac-
TH, TIPOTPAMMHUCT MOXKET TTOKeJaTh YTOYHUTD IIpe/ICTaBIeHNe BIJIOTh
JI0 YPOBHS aTpuOyTOB, Ollepaluii 1 cBsi3eil. B To jke BpeMsi aHAIUTHK,
MCCIEYIONNH ClleHapUH BapUAHTOB MCIOJIb30BAHNS BMECTe C KOHEeu-
HBIM TI0JIb30BATENIEM, MOXKeJIaeT BUAETh Oosiee obliee TpecTaBIeHue
TexX jKe KiraccoB. B aTom koHTeKcTe mporpammuct pabortaer Ha Oosee
HU3KOM YPOBHE aOCTPAKIINN, 2 AHATUTHK U KOHEYHBIN TIOJIH30BATEND —
Ha GoJiee BBICOKOM, XOTsI BCE OHU UMEIOT JIEJI0 ¢ OJHOU U TOH Ke MO-
nesbio. ITockobKy uarpaMmbl — 3TO BCETO JiIlb rpadudeckoe mpes-
CTaBJIEHUE 3JIEMEHTOB, COCTABJISIONINX MOJIEJIb, Bbl MOKETE CO3/[aBaTh
HECKOJIBKO JINarpaMM Ha OJ[HOM MOJIeJTi THO0 HECKOIbKO MOJIEJIEN ¢ pas-
HOW CTelNeHbIO JIeTaJn3alnu, IPUYEeM B KaKJIOM CJIydae CKPbIBAOTCS
WJI BBIBOJISITCSI Pa3JInYHble HAOOPBI 2JIEMEHTOB.

EcTb 1Ba OCHOBHBIX Iy TH MO/IEJTUPOBAHNS CUCTEM Ha Pa3HBIX YPOB-
HAX a0CTpaKIUU: JTUOO CO3MAI0TCS AUATPAMMBI OJTHOH U TOM K€ MOJIENN
C Pa3HOM CTEMeHbIO eTanusaiuu, 160 hoPMUPYIOTCST MOJIETH HA Pas-
HBIX YPOBHSIX aOCTPAKIINU C TUATPAMMAMHU, OTPAKAIONMMU TIEPEXO]] OT
OJIHOI MOJIeTN K JIPYTOH.

Yro6bl CMOJIETTMPOBATH CUCTEMY C Pa3HBIMU YPOBHSIMU JI€TAJIH3a-
11U, He0OXOIMMO:

O Pacemotpers moTpeOHOCTH OYAYIINX MOJIH30BATENEH U HAYATD
¢ 3apaHee BBIOPAHHOU MOJIEJIH.
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Ecom Batry Mojiesib 6y/yT UCHOTb30BATH JIJIsl KOHCTPYHPOBAHMST
peasusaliny, cje/yer 11oKa3aTh Ha uarpaMmax 3HayuTeJIbHOe
YUCIIO JleTaliell Ha quarpaMmax (To eCTh X YPOBeHb abCTpak-
UM OTHOCUTEJBHO HU3KHUI). Ecsin ske ¢ TOMOINIbIo JaHHOM MO-
JIeJTN TITTAHUPYETCS TIPEJICTAaBUTh KOHIETIINIO CUCTEMbI KOHETHBIM
TTOJIb30BATEJISIM, BAM TIOHAI00STCST IATPAMMBbI, HAXOISIINECS HA
GoJiee BHICOKOM ypOBHE aOCTPAKIMK — HTO 03HAYAET CKPBITHE
GOJIBIITMHCTBA IETATEN.

Cosmarh auarpaMmbl ¢ BRIOpAaHHBIM YPOBHEM aOCTPAKIINN, CKPbHI-
Basi WK OTOOPasKast Y€ThIPE KATETOPUU CYIITHOCTEH MOIEIH:

1. Cmpoumenvnvie 610KU U C653U: CKPOUTE T€ U3 HUX, KOTOPHIE
He OTPaykat0T Ha3HAYEHWeE Balllell uarpaMMbl 1 He OTBEYAlOT 3a-
MpocaM MoJIb30BaTeJIEl;

2. Jlononmnenus: MOKa3bIBATE UX TOJBKO JIJISI TEX CTPOUTETHHBIX
GJIOKOB 1 CBsI3€ii, KOTOPbIE BasKHBI 11T TOHMMAaHUs BaIlliX HaMe-
penmuii;

3. Ilomox: Ha TIOBeJIEHYECKUX JTUarpaMMaX PACKPBIBAITE TOJBKO Te
COOOTIEHNST ¥ TIEPEXO]IbI, KOTOPBIE MPOSICHSIFOT BAIIN HAMEDEHTIST,
4. Cmepeomunvi, NCTIOJIb3yeMble I KIacCU(DUKAITMU CITUCKOB
cymHocTel (Takux Kak aTpuOyThl ¥ OMepPaIim): TOKa3biBalTe
TOJIBKO T€ 3JIEMEHTHI CO CTEPEOTUTIAMHU, KOTOPbIE PACKPBIBAIOT
Bl HAMEPEHMUSI.

[naBHOE TPEMMYIIECTBO TAKOTO MO/IX0/Ia B TOM, YTO BbI BCET/IA MO-
JleJIIpyeTe Ha OCHOBE 00IIero CeMaHTUYeCKOro perno3uTopust. [aBHbii
JKe HEJJOCTATOK B TOM, YTO U3MEHEHUST B JIMarpaMMe OJIHOTO YPOBHS
abCTPaKIIUK MOTYT C/IeJIaTh HeAEeHCTBUTEIbHBIMU AHAarPaMMBbI IPYTHX
YPOBHEI abCTPaKITHHL.

JIyist MOJIeTMPOBAHUSI CHCTEMbI Ha Pa3HBIX YPOBHSAX abCTPaKIUn
C CO3/IaHNEeM PAa3HOYPOBHEBBIX MOJIEIEIT HEOOXO MO

Q

Q

C yueTrom moTpeOHOCTEl MOJIb30BaTENEN OMPENETUTh YPOBEHD
abCTPAKIMH JIJTST KKIOTO TIPEICTABIIEHNST U CHOPMIPOBATDH OT/IEb-
HYIO MOJIEJTb JIJIST KaK/IOTO YPOBHSI.

HarotHuTh MO/IesTH, HaXO/ISITIIECsT HA BBICOKOM YPOBHe abCcTpak-
IUH, TPOCTBIMI aGCTPAKITHSIMH, & MOJIEJTH, HAXO/ISITIIECST Ha HU3-
KOM ypOBHE aOCTPaKIUU — JeTalu3MPOBAHHBIMU. YCTAHOBUTH
TPACCUPOBKY 3aBUCHUMOCTEN MEK/y CBSI3aHHBIMH 3JIeMEHTAMU
Pa3HbIX MOJIeJIeil.

Ecsin BBI cieyeTe ATH IPEACTAaBICHUSIM apXUTEKTYPbI, TPH MO-
JIEJTMPOBAHUH CUCTEM HA PA3HBIX YPOBHSIX aOCTPAKIIUU BO3MOJK-
HBI YeThIPE OOIINX CUTYAT[HH:

1. BapI/IaHTI)I HCIIOJIb30BaHUA B MOZEJIN BapUAHTOB UCITOJIb30-
BaHumAa 6yI[YT CBA3aHbl C KOOIIEpaliuaAMM B MO/JIeJIN I[HSafIHa;
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2. Koormeparyu OyyT cBsI3aHbI ¢ COBOKYITHOCTHIO KJIACCOB, Pa-
OOTaIOINX BMECTE B UX COCTABE;

3. KoMIIOHEHTBI B MOJIEJIH Pean3aliii OyyT CBSI3aHbI C dJie-
MEHTaMU MOJIEJIN JU3aiHa,;

4. Y376l B MOJIEJIM pa3BePThIBAHUS OYAYT CBA3aHbI C KOMIIO-
HEHTaMU B MOJIEJIA peasiu3alui.

I'naBHOE TpenMyIEecTBO JAHHOTO MO/X0/Ia B TOM, YTO IUarpaMMbl
Pa3HBIX YPOBHEH a0CTPAKIIMK OCTAIOTCS CI1a00 CBSI3aHHBIMU. JTO 3Ha-
YUT, YTO U3MEHEHUS B OJIHOM MOJIEJN He OKAXYT CUJIbHOTO BJIWSIHUS
Ha Jpyrue Mojean. [TaBHBIA HEJOCTaTOK: MOTPeOyeTCss HeMaio yCu-
JIUi Ha TO, YTOOBI CHHXPOHU3UPOBATH BCE MOAEIN M UX JAMArpPaMMBbl.
ITO 0COOEHHO BayKHO, KOT/IA BAIITK MOJIEJIN OTHOCSTCS K pasHbIM (hazam
JKU3HEHHOTO IHKJIa pa3pabOTKU MTPOrpaMMHOTO obectiedeHnst (HaIpu-
MeP, ECJIM BbI PENTUTE COTIPOBOXKAATH AaHATUTUIECKYIO MOJIENH OT/IETTHHO
OT MOJIeJIN In3aitHa).

[TpeamnosoKmM, 9TO BBI MOJIEJTUpPYyeTe cucTeMy /it Web-Kommepiru.
OHUM 13 OCHOBHBIX BADUAHTOB €€ MCII0JIb30BaHuUsI OyIeT PasMelleHne
3akasa. Ecyiv BBl aHAIMTUK WM KOHEYHBIH MTOJTH30BaTEb, TO BEPOSITHO,
CO3/IA/INTE HEKOTOPBIE INArPAMMbl B3AaUMOJIEMCTBUS HA BBICOKOM yPOB-
He abCTPaKIK, ONMChIBAOIINE JEHCTBYE 110 Pa3MENeHNI0 3aKasa Tak,
KakK II0Ka3aHo Ha puc. 7.1.
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Puc. 7.1. Anarpamma B3aMmMoOeiiCTBUS Ha BbICOKOM YPOBHE abCcTpakLmn

Mezxy Tem TpoTrpaMMICT, OTBEYAIOTIINI 32 PeasTU3aITIo JAHHOTO CIe-
HaPWS, TOJKEH TTOCTPOUTBD APYTYIO INATPaMMY, T7le TPUBO/IATCS TOUHBIE
COO0IIeHNsT 1 T0OABJISTIOTCSI HOBbIE UTPOKU B IIPOIIECC B3AMMO/IEMCTBUS
(puc. 7.2).

O6e auarpaMMbl OOPHUCOBBIBAIOT OJHY U TY JK€ MOJEJb, HO C pas-
HOI CTeTeHbIo leTamn3alni. BTopas nuarpaMma COEepsKUT JOTIOTHU-
TesibHbIe cO00IIeHns u poJn. [lesecoo6pasHo TOATOTOBUTE MHOTO JIHa-
rpaMM BpPoOJie 9TOM, 0COOEHHO eC/IU Balll UHCTPYMeHTapuii obierdaer
HABUTAIMIO OT OJIHOW IMarpaMMbl K JIPYTOil.
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Puc. 7.2. Anarpamma B3auMoOencTBms Ha HU3KOM YPOBHE abCcTpakLmm

MopenupoBaHue CNOXHbIX NPeACTaB/IeHUN

HesaBucumMo oT TOTO, KaK BbI Pa306beTe CBOIO MOJENb, PAHO WJIH
MO3/IHO BbI CTOJIKHETECH C HEOOXOAMMOCTHIO CO3/IaHUST OOJIBIITUX CJIOK-
HBIX Auarpamm. Hampumep, aHam3upyst MOJHYIO cxeMy (Gasbl JaHHBIX,
Brurovaontyio 100 wiu Gosiee abeTpakiuii, 110J1e3HO Oy/IeT U3YYHUTh JAua-
rpamMMy, TIOKa3bIBAIOIILYIO 8Ce 9TU KJIACChI U UX accolanuu. baaromaps
HTOMY BbI CMOJKETE YBUJIETh HEKOTOPBIE 00TIIe 06Pa3Ilhl KOOEPAITHHL.
Econ ske BbI pacCMOTPHTE MOJIENb Ha O0Jiee BBICOKOM YPOBHE abCTpak-
IMH, CKPBIBAIOIIIEHT IeTasin, TO TIoTepsieTe NHMOPMAIIIIO, HEOOXOAUMYIO
71 TIOHUMaHMSI.

[Ipu MOIETMPOBAHIHN CJIOKHOTO MPEACTABIEHIS] HEOOXOUMO:

O VYb6enutnest, uTo He cyiecTByeT crocoba MpeCTaBUTh Ty Ke HH-
dbopmariio Ha 6oJiee BBICOKOM ypoBHE abCcTpakiii (BO3MOKHO,
CKPbIBasi HEKOTOPBIE YACTU [HATPAMMBbI U OCTABJISISI IPYTHE Yac-
THU BBICOKO/IETAJIN3UPOBAHHBIMM ).

U Eciu BbI CKPBIIM MAKCUMYM JleTasiell, HO [uarpaMmMma Bce elne
CJIOKHA JIJISI BOCITPUSITHUST, — PACCMOTPETH BO3MOYKHOCTH IPYIITTH-
POBKH HEKOTOPBIX 3JIEMEHTOB B TIAKETHI UJIH OOJIee BBICOKOYPOB-
HeBbIe KOOIEPAIINH, a 3aTeM M3MEHUTH [HarpaMMYy, TPeJCTaBUB
Ha Heil TOJIbKO 9TH TTAKETHI NN KOOTIEPAITHH.

O Ecam anarpamma mo-npexxHeMY OCTaeTCsl CJI0KHOM, — MCIIOJIb-
30BaTh MPUMEYAHUS U TIBETA, YTOOBI CKOHIEHTPUPOBATH BHIMA-
HIle YUTaTeNeil Ha 9JIeMeHTax, TPEOYIOMNX TTOSICHEHUS.

0 Haxomerr, ecsiu u 110CJIe 9TOTO IUArPaMMa HYK/IAETCST B KOPPEKTHU-
POBKe, — PaCIedaTaTs ee TIOJHOCTHIO U BBIBECUTH Ha cTere. [Ipu atom
JINarpamMma TepsieT THTEPAKTUBHOCTD, 32TO BbI CMOYKETE C/IEJTATD IITar
HA3aJl ¥ UCCJIEI0BATH ee Ha MPeIMeT HATMYMst O0MmuX 00pasIos.
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MMOMHUTE, YTO HasHaueHnue ararpaMmm UML He B TOM, 4TOOBI
10JIb30BAaTE/Ib YBU/IEJ CUMIIATUYHbBIE KADTUHKM, 8 B TOM, 4TOOBI
BU3YaJU3UPOBATh, CIENN(UITNTPOBATDH, KOHCTPYUPOBATD U IOKY -
MEHTHUPOBATh. /[MarpaMMbl — 9TO OJTHO M3 CPEJICTB TOJATOTOBKH
paborarotieit CHCTEeMBI,

He BCe IMarpaMMbl CTOUT COXPaHATh. PaccMoTpuTe BO3MOKHOCTH
MOCTPOEHU /IMarpaMM «Ha JIeTy», aHAJIM3UPYs JEMEHThI Ba-
X MOJIeJIeii, M UCIIOJIb3YiiTe X pa3yMHBIM 00pa3oM B IIpoIec-
ce ToCTpoeHus cucteMbl. MHOTHE TMarpaMMbl MOKHO YAQIUTh
TocJie TOTo, KaKk OHU BBITIOJHAT CBOE TIpe/iHa3Havenue (HO ce-
MaHTHKA, Ha OCHOBE KOTOPOl OHM OBLIN IIOCTPOEHBI, OCTAHETCSI
YaCThIO MOJIEJTH );

He TieperpysKaiiTe MOJeIN U3TUITHUME UK U30BITOTHBIMU JIHa-
rpaMMamu;

MTOKa3bIBaTE Ha KayKAOU JuarpaMMe JIUITh MUHUMYM JIeTaJlei,
HeOoOXOIMMBIIA JIJIsT TOTO, YTOOBI OHA BBITIOJIHIUIIA CBOE MTPEIHA3HA-
yenue. Bropocrenennas nungopMmaius MOKeT OTBJIeYb MTOJTh30-
BaTeJIsT OT OCHOBHOU WIeW, KOTOPYIO BBI MBITAETECH BHIPA3UTD;
B TO JKe BpeMsI He CO3/[aBaliTe Yepecuyp yIIPOIIEHHBIX [UarpaMM,
€CJIM TOJIbKO BaM He HY;KHO M300pas3uTh 4To-I1M00 HA OYEHD BbI-
COKOM ypoBHe abcTpakiuuu. UpesMepHoe YIPOIIleHre MOKET
CKPBITH JIeTaJIi, BAJKHBIE JIJIsI TOHUMAHWS BalllUX MOJIeJIel;
coxpaHsiiTe 6aJaHC MeK/IY CTPYKTYPHBIMU U ITOBEAECHUECKUMUI
JmarpaMMamMu B Banieil cucreme. O4eHb HEMHOTHE CUCTEMbI SIB-
JISTIOTCS TIOJTHOCTBIO CTATUYECKUMU WJIN TIOJTHOCTHIO IMTHAMUYEC-
KUMU;

He JieJlaiiTe JuarpaMMbl CAUIIKOM OOJIbIIUMU (T€ U3 HUX, YTO
He YMEIA0TCs Ha CTAHaPTHOM JincTe OyMaru, TPYIHO YUTaTh)
WJIN CJIMIITKOM MaJIeHbKUMHE (PACCMOTPUTE BO3MOKHOCTD OOBEI-
HeHWsT HECKOJIbKUX MTPOCTHIX AMATPAMM B OJTHY );

TIpUCBanBaTe KaXK0M AuarpaMMe UMsi, KOTOPO€e YeTKO MOSICHS-
€T ee Ha3HAUYeHMUE;

OPTraHM3YyHTE BalllM IMarpaMMbl — TPYTIIIUPYUTE UX B TTAKEThI
B COOTBETCTBUU C MIPEJICTABIEHUSIMUY;

He yBJeKaliTech (hopmaTupoBanueM auarpamm. lIpenocrasbre
3TO UHCTPYMEHTAJbHBIM CPE/ICTBAM.

XOpOH_IO CTPYKTYypUPOBaHHAs /iMarpaMma.

a
d

COCpEeAOTOYEHA Ha Ilepegade OAHOI0 aCIlieKTa CUCTEMBbI;
COAEPIKUT TOJDBKO T€ 3JIEMEHTDI, KOTOPbI€ CYIIECTBEHHDbI 1JIA 110~
HUMaHUA 9TOTO aCIIEKTa,
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O nerammsupoBaHa B COOTBETCTBUU C YPOBHEM abcTpakimu (TI0Ka-
3bIBAET TOJIBKO T€ JIOTIOJHEHUS, KOTOPbIE BayKHBI JIJISI TOHIMa-
HUS MarpaMMbl HA JIAHHOM YPOBHE);

O He HACTONBKO JIAKOHIYHA, YTOOBI TOJIB30BATE b YITYCTHUII U3 BUJLY
BAKHYIO CEMAHTHKY.

Korma BwI prcyete nuarpammy:

O pacrososkure ee aJIeMEHTBHI TaK, YTOOBI CBECTH K MUHUMYMY I1e-
pecedyeHue JTUHAN;

O crpemutech K TOMY, 4TOOBI CEMAHTUIECKU OJIM3KUE DJIEMEHTDI
pacroarajanch psIoM;

O wucmosp3yiiTe mpUMeYaHUsT U BBIIETEHIST IIBETOM, YTOOBI aKIIeH-
TUPOBaTh BasKHBIE leTasin aAnarpamm. OHaKo cTapaiitech He uc-
MOJTb30BATH MOXO0KKE OTTEHKU 1 ITPUMEHSIHTE 11BETA TOJIBKO C IeJIbI0
BBIJIEJIEHNS, a He JIJId Tlepe/iadi BaXKHOH nHdopMaimm.



B sToO11 ri1aBe:

B MoaeaupoBaHHe MPOCTHIX KOOIEepaIHii
B MoaeaupoBaHue JOrHYeCKOi cXeMbl 0a3bl JaHHbIX
B IIpamoe u 0OpaTHOE HIPOEKTHPOBAHUE

JluarpaMmbI KJIacCOB — 9TO HAnOOJIee YaCTO UCTIOIb3YEMbIN TUTT IUATPAMM,
KOTOPbIE CO3/IAI0TCS TPU MOJIETUPOBAHIN 0OBEKTHO-OPUEHTHPOBAHHBIX
cucrem. ITokaspiBatoT HabGOP KiraccoB, HHTEP(MEHCOB U KOOTepaInii,
a TaKk’ke MX CBSI3U.

Ha npakTuke guarpaMmbl KJIacCOB MPUMEHSIOT /71 MOJIeINPOBa-
HUST CTATUYECKOTO MPEICTaBIEHUsT CHCTEMBI (110 OOJIbIIEN YacTH 9TO
MOJIEJIUPOBAHME CJIOBAPSI CUCTEMBI, Koomiepaiuii uiu cxem). Kpome
TOTO, IUAarpaMMBbl JJAaHHOTO THUIIA CJYKaT OCHOBOM /IJIS 11€JI01 TPYIIIIBI
B3aMMOCBS3aHHBIX JMarpaMM — JarpaMM KOMIIOHEHTOB U lHarpaMm
pasMernieHus.

JlnarpaMMbl KJ1acCOB BayKHBI He TOJILKO /IJISI BU3YaJIU3alUH, CIIeIH-
unmpoBanus 1 JOKyMeHTUPOBAHUS CTPYKTYPHBIX MOJiesIeld, HO TaKKe
JUUII KOHCTPYUPOBAHUST UCIIOJNHIAEMBIX CUCTEM TTOCPEJCTBOM TIPSIMOTO
1 00paTHOTO MPOEKTUPOBAHUSI.

BeeneHue

B m1060M zes1e, HaTIpuMep CTPOUTEIBCTBE J0Ma, He 000 THCH 63 110-
HATUIHOTO armapara — B JAaHHOM CJIydae CJIoBapsi, KOTOPBI BKIIOYAeT
OCHOBHBIE CTPOUTENIbHbIE OJOKU: CTEHBI, MOJIbI, OKHA, ABEPH, MOTOJIKH,
[EPEKPBITUS. ITHU DJIEMEHThI B 3HAUMTEIbHON Mepe CTPYKTYpUpPOBa-
HbI (CTE€HBI MMEIOT BBICOTY, IMUPUHY ¥ TOJIIUHY ), HO IPUTOM KasK bl
U3 HUX BezieT cebst onpeiesIeHHbIM 00pa3oM (CTEHbI Pa3HbIX TUIIOB HECYT
pasHble HATrPY3KH; IBEPH MOTYT OTKPBIBATHCS U 3aKPbIBATHCSA B PasHbIE
CTOPOHBI; CYNIECTBYIOT OFPAaHUYEHUS Ha PadMep MPOJIETOB, 0Opasye-
MBbIX TIEPEKPHITUSIMK ). BbI He MOKeTe pacCMaTpUBATh 9TU CTPYKTYPHBIE
U [IOBEIEHYECKIE TapaMeTPhl HE3aBUCKUMO IPYT OT APYTa: [IPU CTPOUTEILCT-
Be MOHAZ00UTCS YYUTHIBATh, KaK OHU 63aumodeticmsyiom. IIpoiecc



Beepnerue

Knacc

Komnanung

MPOEKTHPOBAHMUST BAIlIETO JI0OMa, TAKUM 0OPa3oM, BKJIIOUYAET B ce0s1 KOM-
MTOHOBKY BCEX BBIIIIETIEPEYNCTEHHBIX CYIITHOCTEN B YHUKAJILHOI MaHepe,
MOYMHSIONIENCS BEJIEHUSIM 3[PAaBOTO CMBICJIA ¥ TPU3BAHHOM y/TOBJIET-
BOPUTH BCe Bal (DyHKIMOHAIbHBIE U He(DYHKI[MOHAIbHbIE TPEOOBAHUSI.

PaspaboTka mporpaMMHOTO 00eCTIeYeH T BEIETCs TPUMEPHO TI0 TOi
’Ke CXeMe — 3a MCKJIIoYeHneM Toro, 4yto Osarogapst rubkoctu [1O BbI
nMeeTe BO3MOKHOCTD OIPEIEISITh «C HYJIsl» CBOM COOCTBEHHbIE Ha30-
BbIe CTpoUTEbHbBIE OstoKH. [[uarpammbl kiaccoB B UML ncmonbayrorest
JUISE TOTO, YTOOBI BU3YQJIU3UPOBATH CTATHYECKUE ACTIEKTHI TUX CTPOU-
TeJILHBIX OJIOKOB U UX CBSI3€il, @ TAK/Ke 0003HAUNTD JIETATIHN X KOHCTPY-
upoBanus (cm. puc. 8.1).

KoMmno3nuua

1 @po——

*

Ocuc e—|

address : String
voice : Number
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1. %6——
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* *
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_

{subsets member}
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name : Name

LLITa6 -kBapTupa

_——— aTpuUbyThHI
employeelD : Integer

title : String

getPhoto(p: Photo)
getSoundBite()
getContactinformation()
getPersonalRecords() .

onepaumm

o

OHTakTHasHdopmaums

address : String

~

3aBNCUMOCTb

|

M4

ob6o06uieHne

npeaocTaBnsieMbIn

3anucebKagpoBoroYyeta

nMHTEpdEenc

taxID
employmentHistory
salary

)

ISecurelnformation

Puc. 8.1. Aynarpamma knaccos
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IHunarpammel knaccos

Ba3oBbie NOHATKA

/luazpamma xraccog — 310 [UarpamMma, KOTopasi TIoKasbiBaeT Habop
KJIaccoB, mHTepdeiicoB, Koonepaluii 1 ux cBg3u. I padudecku mpe-
cTaBJisgeT co60ii HabOp BEPIINH U CBA3BIBAIOIIUX MX [IYT.

OOwwue cBoiCcTBA

JluarpaMma KJ1accoB, Kak u Jiio0ast Apyrast Auarpamma, oosiaiaer nve-
HEM U COJIEP;KUMBIM, KOTOPOe SIBJIsSIeTCs IpoekIueii Mmojenn. OT Apyrux
TUTIOB ITUArPaMM OTJIMYAETCS KOHKPETHBIM HATIOJTHEHIEM.

Copepxumoe

Ha auarpamMmax KjaccoB OOBIYHO MPECTaBJIEHBI CIEAYIONINE dJIe-
MEHTHI:

U ximaccsr;
U wunTepdeiicor;
Q saBucuMocTH, 000OIIEHNS U ACCOIIUAIIH.

Kak u ipyrue iuarpaMMbl, OHU MOTYT COJIEPKATh TPUMEYaHUs U OTpa-
HUYEHUS.

Takske MOTYT BKJIIOYaTh B ceOst TAKETBI UM TIOCHCTEMBI; TE U JIPY-
rve rpymmnupyoT 3JeMeHThl MoJesii B OoJiee KPyIHbie 06pa3oBaHMsL.
MHorga B uarpaMMy KJaccoB TpebyeTcs 100aBUTh 9K3EeMILISIPBI, 0CO-
GEHHO €CJIN BBl XOTUTE BU3YaJU3UPOBATD THIT 9K3eMILIsIpa (BO3MOKHO,
JTMHAMUYECKU ).

Ha 3ameTkKy. [lnarpaMmmbl KOMMOHEHTOB 1 AnarpaMmbl pasme-
LLLEHNS MOXOXW Ha AuarpaMmebl KN1lacCcoB, 32 UCKITIOYEHMEM TOro
4TO BMECTO KJTaCCOB OHM COAEP>XAT COOTBETCTBEHHO KOMIMOHEHTbI
N y37bl.

CraHpapTHOe Ucnonb3oBaHue

Bol ncniosbayere auarpaMMbl KJ1acCoB U1 MOJEJIMPOBaHUsI CTaTH-
YeCKOro IMpe/ICTaBIeHNs] CUCTeMbl. JTO TIPeJICTaBJIeHNe, TIPEXK/IE BCETO,
HOJ/IEPKUBAET ee (PYHKIIMOHAIbHbIE TPEOOBAHUS, TO €CTh OTICHIBAET
YCJIYTH, KOTOPbIE CHCTEeMA JIOJIKHA MTPEIOCTABJATD €€ KOHEUHbIM 110JIb-
30BaTEJISM.

[IpopabarbiBasi cTaTUYeCKOE TPEICTABJIEHNUE CUCTEMBI, BbI OOBITHO
HCII0JIb3yeTe TUarpaMMbl KJIaCCOB C OJTHON U3 TpeX Iieseil:

1. I[JIH MO/IEJINPOBaHUA CJIOBaps CUCTEMBbI.
MOlIeJII/IpOBaHI/Ie CJIOBaps CUCTEMBI IIPEATIOJIATA€T PEHIEHME BOIIPO-
Ca O TOM, KakKue a6CTpaKHI/II/I CTaHYT IPEAMETOM BHUMaHUA CUCTEMDI,
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amo nomoxu
cobbimuil
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HUs, Kax
obcyscoaem-
cs 6 2aage 16.
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a KaKue BBIXOJAT 3a ee TPaHUIbl. Bbl McTiosib3yeTe AuarpaMmMbl KJIaccoB,
4TOOBI CIIEIU(UIIMPOBATD 9TH a0CTPAKIUY U UX [IPeHa3HAYECHHE,

2. st MomeiMpoBaHMsT IPOCTBIX KOOIIEPALIMIL.

Koomepaiusi — 910 co06IIeCTBO KIacCOB, MHTEP(EICOB U APYIUX
9JIEMEHTOB, KOTOPbIE Pa0OTAIOT B COBOKYITHOCTH st (hPOPMUPOBAHMS
HEKOTOPOTO COBMECTHOTO MOBEIEHNST, KOTOPOE HE MOXKET OBITH 00ecte-
YeHO BCEMU ITUMU dJIeMEHTaMH, B3SITBIMU B OT/iesibHOCTH. Hampumep,
KOT/Ia BbI MOJZIEJTNPY€ETEe CEMaHTUKY TPAH3aKI[UU B PACIIPEIeIEHHOM CHC-
TeMe, TO, TJISI/1d Ha OT/I€JIbHBIN KJIACC, HE CMOKETE TIOHSTh, YTO ITPOUCXO-
T, DTa ceMaHTHKa obecriednBaercss HabopoM KJIaccoB, pabOTaIONUX
BMecTe. /[marpamMma KJaccoB TIO3BOJIUT BU3YAJIM3UPOBATH U CIielnu-
IIUPOBATh TAKOH HAOOP KJIACCOB U UX CBSI3EHl.

3. Jl1s MO TMpPOBAHMSI IOTHYECKOM CXeMbI Oa3bI JTaHHbIX.

Cxemy B JaHHOM KOHTEKCTe MOKHO PACCMATPUBATh KaK IMPOEKT KOH-
HENTyaJbHOrO Au3aiiHa 6asbl JaHHbIX. Bo MHOTHX 06/1acTSX Tpedyercs co-
XPaHATh MH(POPMAIUIO B PEJISIIUMOHHON MU 00bEKTHO-OPUEHTHPOBAHHOI
6ase jaHHbIX. IX cXeMbl yI06HO MOJIEJTMPOBATH IIPH IIOMOIIH [HarpaMM
KJIACCOB.

TuUNKUYHbIE NPUEMBI MOIENNPOBAHIS

MopaenupoBaHue NpPoCTbIX Koonepawuum

Hu oxun kiacce He cyuiectByer caMm 1o cebe. Kaxapiii us Hux pa-
6oTaeT B KOolepaluu ¢ APYruMH, 4ToObl 0603HAYNTH HEKYIO OOIILYIO
CEMaHTHKY, KOTOPasi HeOCTHKIMA IIPU aBTOHOMHOM HCITOJIb30BaHUK
BCEX TeX JKe KaaccoB. TakmM 06pasoM, HaPSILy CO CITOBAPEM CHCTEMBI
BaM MOHA0OUTCST 0OpaTUTh BHUMAHUE HA BU3YaJIM3aIUI0, CIICIU(pUITN-
poBaHUe U JJOKYMEHTHPOBAHUE Pa3JIUUHbBIX CIIOCOOOB B3aMMOIEHCTBIS
CYIIHOCTEH U3 3TOro cJoBapst. Vcnosb3yiiTe auarpaMMbl KJIacCOB [t
[PEICTABICHUS TAKMX KOOTEPaItuii.

YT06bI CMOIETMPOBATH KOOIIEPAIINIO, HEOOXOANMO:

O MaentudumposaTh MeXaHu3M, KOTOPBIH BbI COOMPaeTech MO-
JlesIpoBaTh. MexaHu3M MpeJIcTaBJIsIeT HEKOTOPYTO (DYHKITHOHAJb-
HYI0 WJIX TIOBE/IEHYECKYI0 YacTh MOJIEJIUPYEMOI CUCTEMBbI, TI0JTY -
YEHHYIO B pe3yJibTaTe B3auMOJIEHCTBUST COBOKYITHOCTH KJIACCOB,
nHTepdEcoB 1 MPOUNX CYNTHOCTEN.

U Jlng kaxaoro Mexanu3Ma eHTUOUINPOBATh KJIACChl, HHTEP-
(beticel m poumne KoomepaIuu, KOTOPble yYacTBYIOT B IAHHOU
KOOTIEPAITUH, & TAKIKE CBSI3U MEKIY ITUMU CYITHOCTSIMU.

U HNcrmosb3oBaTh clleHAPUH JIJI TECTUPOBAHUS BCEX ITUX CYIII-
HocTell. Ha manHoM atarie BBISBJASIOTCS YacTU MOJIEJH, KOTO-
pble OBLIN TIPOIIYIIEHbI, a TaKKe Te, KOTOPble CeMaHTUYECKH
HEBEPHBI.
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O VY6eautbest, 4TO BCE 9JI€MEHTHI HATIOJTHEHBI TPABUIBHBIM COJIED-
KUMBIM. YUTO KacaeTcst KJIAcCoB, IUIsl Hadajia obeciieybre OnTr-
MaJIbHBII OastaHc 00s13aHHOCTEN. 3aTeM co BpeMeHeM Tpopado-
TaiiTe KOHKPETHbIE aTPUOYTHI U OTIEPAIUH.

Ha puc. 8.2 B kauecTBe mprMepa MoKazaH HabOP KJIACCOB, OMUCHI-
BAIOMIMX PEATN3AIII0 aBTOHOMHOTO PoOOTA. AKIIEHT C/IeJIaH Ha KJIACChI,
CBSI3aHHBIE C MEXAaHU3MOM IepeMelenrst podoTa 10 33[aHHOMY ITyTH.
Bor Haiizere 31ech oauH abcTpakTHBIH Kirace Motor (MoTop) ¢ ABYMST KOH-
KpeTHbIMU TToTOMKamu — SteeringMotor (MortoplloBopoTHoroMexanus-
ma) u MainMotor (TmaBabIiiMoTOp). O6a MOTOMKA HACTEAYIOT OT CBOETO
poxures Motor msaTh oneparuii. M o6a oHM, B CBOIO OY€PeIb, IPEACTAB-
JIEHBI KakK 9acThb Apyroro kaacca — Driver (IIpuBom). Kmace PathAgent
(ArentTpaekTopun) MMeeT acCOIMAINNIO «OAUH-K-OJHOMY» C Driver
U «OJIMH-KO-MHOTUM» — ¢ CollisionSensor (darunkCromknoBennii). Hu-
KaKuX aTpUOYTOB U oreparuii st PathAgent He TIOKa3aHO, XOTS €ro 00s1-
3aHHOCTH U 3/[aHBI.

1 * -
AreHTTpaekTopum —| JatunkCToNnKHOBEHU

0O6a3aHHOCTH
- MOWCK TpaekTopun
- ornbaHune NpPensaTcTBUIA

—_

1

1 1
MOTopI'IOBop0THoroMexaHM3|vla| | naBHbIMMOTOP

MoTtop

move(d : Direction; s : Speed)
stop()

resetCounter()

status(): Status

distance(): Lenght

Puc. 8.2. MogenupoBaHmne NpocTon koonepaumm

B sT0i1 cucTeme yyacTByeT MHOTO JIPyTHUX KJIACCOB, HO JiMarpamMma,
KOTOPYIO Mbl pacCMaTpUBaeM, COCPEA0TOUEHA TOJIBKO Ha IlepeMeleHun
po6ota. B To ke BpeMsi HEKOTOPbIe KJIACCHI, TIPE/ICTABIEHHbIE Ha HEll,
MOXKHO HAWTW M Ha IpPYyrux juarpammax. Hampumep, xota ato 3mech
1 He II0Ka3zaHo, kJjacc PathAgent koomepupyercsi 110 MeHblllell Mepe ¢
aByms apyrumu: Environment (Okpyskenne) u GoalAgent (Arentllemn) B
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MexaHu3Me 0oJiee BBICOKOTO YPOBHSI, YIIPABJSIONIEM Pa3pelieHrneM
KOH(JIMKTHBIX CUTYAIlUii, B KOTOPBIX MOKET OKaszaThCst po6ot. Kiaccwr
CollisionSensor u Driver, a TakyKe UX 4aCTU KOOIEPUPYIOTCS C KJIACCOM
FaultAgent (ArenTOTKa3a) B cocTaBe MeXaHU3Ma, OTBEYAIOIIEro 3a He-
MPEPBIBHYIO IUATHOCTUKY 060pyI0BaHUsI poOOTA HA TIPEMET Pa3HO-
o6pasHbix ombok. MoKycHpyst BHUMaHUE Ha KaKIOH M3 9TUX KOOIIe-
panuii B pa3HbIX JUarpaMMax, Bbl CO3JIaeTe MOHSITHOE TPe/ICTaBIeHIe
0 CHCTeMe C Pa3HBIX TOUEK 3PEHUS.

MoaenupoBaHue normyeckom cxembl 6asbl

AaHHbIX

MHorue cucTeMbl, KOTOPbIE BaM TIPEICTOUT MOJIEJTUPOBATE, OYIyT
HUMETh B CBOEM COCTaBe COXPaHsieMble OOBEKTBI. ITO 3HAYUT, YTO OHU
MOTYT OBITH ITOMEIIEHBI B 6a3y JaHHbBIX JJIsI TIOCJIEAYIONIET0 3BJIede-
Husi. Yare Bcero BbI Gy/ieTe MCHOIb30BATD IS XPAHEHUS PEJISIIIOH-
Hble 1 00BEKTHO-OPUEHTUPOBAHHbIe 0a3bl JaHHBIX 100 THOPULHBIE
00beKkTHO-pessionHbie 6azpr. UML X0poIo MOAXOANT JIsT MOIEIH-
POBaHUSI KaK JIOTHYECKUX, TaK 1 (hU3MIeCKUX cXeM 0a3 MTaHHbBIX.

Juarpammbl kiaaccoB UML mpeactaBisiior cob6oit HaIMHOKECT-
BO JIHATrpaMM «CYIITHOCTh-CBsI3b» (entity-relationship, E-R) — oGmero
MHCTPYMEHTA MOJIEJTMPOBAHUS, UCIIOTIH3YEMOTO B JIOTHUECKOM MTPOEK-
TupoBaHuK 6a3 gaHHbIX. B To Bpems Kak kinaccudeckue E-R guarpammbt
COCPeI0TOYEHBI TOJBKO HA TAHHBIX, TMAarpaMMBbl KJIACCOB MAYT Ha IHar
BIIEpeJI, TO3BOJISAS TaKKe MOIeIMPOBATH TToBe/ieHne. B pusmaeckoit
6ase TAHHBIX 9TU JIOTHUYECKIE OTIEPAITUU OOBIYHO TIPE/ICTABIEHBI B BUIE
TPUTTEPOB U XPAHUMBIX TTPOIE/LYP.

YT06BI CMOZIETTMPOBATH CXEMY, HEOOXO MO

O MaenTudupoBaTh T€ KJIACCHI B MOJIENH, COCTOSTHIE KOTOPBIX
He JIOJDKHO OBITh 3aBHCUMBIM OT BPEMEHH JKU3HU PAabOTAIOINIEro
PUTIOKEHUSI.

U Cozzmarh aAmarpaMMy KJIacCcoOB, COIEPIKANIYIO KJIACCHI, BBISIBJIEH-
HbIE Ha TEePBOM JTare. Bl MOKeTe OmpenennTh Bail coOCTBEH-
HBII HAOOP CTEPEOTUTIOB U TOMEYEHHBIX 3HAYEHUT, ITOOBI TIPejI-
CTaBUTH CEIU(UIHBIE J1JIsT OA3bI TAHHDBIX JAETAJIH.

O PackpbITh CTPYKTYPHBIE MOAPOOHOCTH HTUX KJIACCOB. B 0CHOB-
HOM 3TO O3HAYaeT HEOOXOMMOCTD OPOOHO CTIEIPUIINPOBATH
uX aTpuOyThl, a TAKXKe aCCOIMAINK ¢ YKa3aHUeM MHOKECTBEH-
HOCTU, KOTOPBIE CBSI3BIBAIOT [JAHHBIE KIIACCHL.

O Bsrsasurs o01irie 06pasiibl, KOTOPbIE YCJAOKHSIIOT (PU3MIECKOe TPO-
eKTHpoBaHue 6a3bl JaHHBIX, HATIPUMED TIUKJIMTIECKIE ACCOUAITUI
U aCCOIMAINN «OIUH-K-OHOMY». [Ipy HEOOXOMMMOCTH CO3/aTh
IIPOMEIKY TOUHbIE A0CTPAKIAN 1151 YIIPOIIEHUSI JIOTHIECKOI CTPYK-

TYPBL
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u 0.

U PaccmotpeTh TOBefIeHNEe KIacCOB, OTMEYEHHBIX HA ITEPBOM ATa-
1e, PaCKpBIB OIepalliy, CYIIeCTBEHHbIE /IJIS IOCTYyTa K JaHHBIM
1 obecrieueHust uX 1eJ0cTHOCTH. Boobiite, 4ToObI YeTde pasrpa-
HUYUTH Pa3JIMYHBbIE ACTIEKTBI CUCTEMBI, CIeAyeT MHKAICYJIUPO-
BaTh OU3HEC-TTPABUJIA, OTIUCHIBAIOIIIE MAHUTIYJISIIIIY HAOOpaMu
3TUX 00BEKTOB, B CJIOE, HAXO/SIIEMCST HAJl IaHHBIMU yCTONYN-
BBIMU KJTacCaMU.

O Tam, rze BO3MOKHO, UCIOJIB30BATh MHCTPYMEHTAJIbHbBIE CPe/IC-
TBa, KOTOPbIE TOMOTYT TPaHC(HOPMUPOBATH JTOTHIECKU TU3AITH
B (hU3MIECKUIA.

Ha zameTtky. O6CyXaeHmMe Norm4eckoro npoeKkTupoBaHmns 6asbl
OaHHbIX BbIXOAUT 32 paMKn JAHHOW KHUTWU. 346eCb Mbl MPOCTO
nokasblBaeM, Kak Bbl MOXETE MOAEIMPOBaTh CXeMbl MPY MOMOLLN
UML. Ha npakTuke Bbl Halle BCcero oyaerte MMeTb OEN0 CO CTe-
peoTunamMmu, HaCTPOEHHbLIMK Mo, UCMONb3YyEMYIO BamMu 6a3y AaH-
HbIX (PENSLMNOHHYIO NN 0O bEKTHO-OPUEHTMPOBAHHYIO).

Ha puc. 8.3 mokazan HaOOp KJIACCOB, OTMMCHIBAIOIINX HH(HOPMAINOH-
HYIO CHCTeMY y4eOHOTO 3aBe/leHusT. ITOT PUCYHOK Pa3BUBAET [HATPAM-
MY KJIacCOB, KOTOPYIO MbI paccMarpuBasu panee (cM. puc. 5.9 u 5.11),
U TI0Ka3bIBAET JIETAJIM KJIACCOB, CYNIECTBEHHBIX /IJIsI KOHCTPYUPOBA-
Hus husndeckoil cxembl 6asbl JaHHBIX. HaunHast ¢ HUKHETO JIEBOTO
yTJa inarpaMMBbl Bel HaiizeTe kaacesl Student (Cryzment), Course (Kypc)
u Instructor (IIpemomaBatenn). CyriecTByeT accormanus Mexay Student
u Course, YKa3bIBaIoOIIasi, 4TO CTYJAEHTHI MMOCEMAloT Kypchl. bosee Toro,
KaK/IBIH CTYZE€HT MOKET BHIOMPATh HEOTPAHMYEHHOE YHCJIO KYPCOB;
KaK/IbIH KypC MOKET ITOCEIIAaTh MHOKECTBO CTY/IEHTOB.

ITa [uarpaMMa pacKpbiBaeT aTpuOyThl BCex 1ecTu KiaaccoB. OTme-
THM, 4TO BCe aTpuOyThl — MPUMUTUBHBIX TUIIOB. KoT/1a BbI MOzI€IMpYETe
cxeMy 6a3bl, 0OBIYHO CBSI3U C HETIPUMUTHBHBIMU THITAME MOJIETUPYIOT-
Cs1 B BUJIE SIBHBIX aCCOIIMAIIMIA, a He aTPUOYTOB.

JlBa kmacca — School (YuebHoe 3aBenenne) u Department (Dakyib-
TeT) — BKJIIOYAIOT HECKOJIBKO OTIE€PAINii, TPeTHA3HAYE€HHBIX JIJIsI MAHU-
MYJIMPOBAHUS MX YACTSIMU. JTU OTIEPAIIUN BASKHBI JIJIST TIOJI/IEPKAHUS
IIeJIOCTHOCTH JIaHHBIX: HApuMep, HobaBjieHrne u yaaueHue haxyJisre-
TOB MOJKET TIOBJIEYb 32 COOON HEKOTOpBIE HeIOpasyMeHust. EcTh MHO-
TO IPYTUX OMEPaInii, KOTOPbIE CTOMT PACCMOTPETD JIJIST 9TUX U APYTUX
KJ1accoB (CKakeM, 3aIpoC OTIpeiesIeHHO MHMOPMAIINH 1Tepe] 3aITUChIo
cTyleHTa Ha Kypc). Takue YHKIIMM MOKHO TPaKTOBATh CKOpee Kak
Ou3Hec-1IpaBUJIa, a He OlePAIHH, TPU3BAHHbIe 00ECIIEYNBATH 1ETOCT-
HOCTD JIaHHBIX, TI03TOMY HX JIydIlle TOMECTUTH Ha HoJiee BBICOKHUIT ypo-
BEHb aOCTPAKIIVIL.
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Puc. 8.3. MooenupoBaHue cxeMbl 6a3bl JaHHbIX

MpsmMoe u o6paTHOE NpOEKTUpPOBaHue

Kak 661 HU GBLIO Ba)KHO MOJEIMPOBAHUE, BbI JOJLKHBI TIOMHUTD,
YTO TJIABHBIN MPOAYKT Pa3pabOTYNKOB — BCe-TAKM ITPOrpaMMHOe 0bec-
neyeHue, a He AuarpaMmmbl. KoneuHo, Ha3HayeHne MOJIeJIn COCTOUT B TOM,
ato0bI mpezicTaButh 110, KOTOPOE CBOEBPEMEHHO YIOBJIETBOPSIET U3Me-
HATIOMIMECsT HY Kbl €r0 MoJib3oBaresieii u TpeboBanus 6usteca. 1o atoii
MPUYUHE BaKHO, YTOOBI CO3/IaBAEMbIE MOJIEJN U MX MTPAKTUIECKOE BOTI-
JIONIEHUE YEeTKO COOTBETCTBOBAJIH JPYT APYTY, IPUUYEM C MUHUMYMOM
3aTpar (a Jiydiie — coBceM 0e3 TAKOBBIX ) Ha MOJJIEPKAHNE X B CHHXPO-
HU3UPOBAHHOM BH/IE.

B psize caydaeB Mojesin, KOTOpbIe BbI CO3/1aeTe, BOOOIIE HE OTpa-
JatoTest B Kojie. Hampumep, eciii BbI Mojiesipyete OU3Hec-TpoIiecc,
HCIIOJIb3YS UarpaMMy J1esiTeIbHOCTH, TO MHOTHE €€ dJIEeMEeHThI (Jie-
ATEJBHOCTH ) KacaloTcs Jio/iel, a He KOMITbIOTePOB. A NHOT/Ia 3a/1a4a 3a-
KJIFOYAETCS B MOJICJTPOBAHUN CHCTEMBI, YaCTH KOTOPOU HA BEIOPAHHOM
BaMU yPOBHE aOCTPAKIIUY MTPEICTABIISIIOT COOOM 3JIEMEHTBI AllapaTHO-
ro obecriedeHust (XOTsI Ha IPYTOM yPOBHE aOCTPAKITHH JIydIlie TOKa3aTh
COBOKYITHOCTh KOMITBIOTEPOB U IIPOTPAMMHOTO 00€CTIeyeHust).

U Bce ke paspabaTbiBaeMble BaMI MOJIEJIU Yalile peoOpasyioTcst
B kox1. UML He periameHTHpYeT HUKAKOTO KOHKPETHOTO OTOOPasKEHUST
Ha KOHKPETHBIIT 06 BEKTHO-OPUEHTHPOBAHHBII SI3BIK TPOrPAMMHUPOBAHUS,
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HO TIPOEKTUPOBAJICS, TIOPA3yMeBasi TAaKyI0 BO3MOKHOCTh. OcobGeHHO
9TO KacaeTcs JuarpaMM KJIacCoB, COAEPKUMOE KOTOPHIX sICHO 0TOOpa-
JKaeTcsl Ha BCe PaclpoCTpaHeHHbIe 00bEKTHO-OPUEHTUPOBAHHbBIE SI3bI-
KU TIpOrpaMMUpOBanust, B yacTHoctu Java, C++, Smalltalk, Eiffel, Ada,
ObjectPascal u Forte. Kpome toro, UML npemxycmaTtpuBaet otoGpaske-
HUe Ha KoMMepueckne 00beKTHbIE SI3bIKH, Takue Kak Visual Basic.

Ha 3ameTky. OTo6paxeHne UML Ha KOHKPETHbIE A3bIKN pea-
nmM3aumn Ans npsmMoro n 06paTHOro NPOEeKTUPOBAHUS BbIXOAUT
3a Kpyr Tem, 006CyXaaemblx B 3TOW KHUre. Ha npakTuke Bam npu-
[eTcs UMeTb AEeN0 COo CTepeoTnnamMm 1 noMeyYeHHbIMU 3Have-
HUSIMU, HACTPOEHHbLIMU CNELNaNbHO N0, MCNOJSIb3YEMbIA BAMMA
A13bIK NPOrpaMmMmnpPOBaHUS.

IIpsimoe npoexmuposanue (forward engineering) — aTo mpoiecc
TpaHcGhOpMAIK MOJIET B KOJT TTOCPEACTBOM OTOOPAKEHMSI Ha SI3BIK Pe-
aym3anuu. B pesysbraTte mMpsiMOrO TPOEKTUPOBAHUS TIPOUCXONT TIOTEPS
nHGopMaIuu, TOCKOJIbKY MoJjiesin, onncadubie Ha UML, cemanTnyeckn
6oraue, yem 110601 COBPEMEHHBIN OOBEKTHO-OPUEHTUPOBAHHBIN SI3BIK
nporpammupoBanusi. MakTuuecku aTo TIaBHAS TIPUYUHA CYIIECTBOBAHMS
Mojiesiell Hapsiay ¢ kKogoM. CTPyKTypHBIE Cpe/iCTBa, HAlpuMep Koorre-
parui, 1 moBeeHYeCKIe, HATPUMED B3aNMOJIENCTBUS, MOTYT OBITD SICHO
BU3YyaJIM3UpoBaHbl ¢ ioMolibio UML, HO He Tak ICHO — B MCXOIHOM KO/Ie.

YT06bI OCYIIECTBUTD MPSIMOE TIPOEKTHUPOBAHNE AUATPAMMBI KJIAC-
COB, HEOOXOUMO:

O UMaenTudumpoBath KOHKPETHbBIE TIPABUIa OTOOPaKEHNUS KJIac-
COB B KO/JI JIJIs1 BHIOPAHHOTO BaMU s13bIKa (MJIH SI3IKOB) peajinsa-
. DTr TipaBuia Gy/IyT KacaThCst IPOEKTa B 11eJI0M JIMOO0 Beekt
Ballleil opraHusaliuu.

O Ecuwm Tpebyercst, B 3aBUCMOCTH OT CEMAaHTUKN BHIOPAHHBIX SI3bI-
KOB YCTAaHOBUTH OIpaHUYeHust Ha HeKoTopele cpeacTtea UML.
Hampumep, UML no3BosisieT MoieinpoBaTh MHOKECTBEHHOE
HacsenoBanue, a Smalltalk gomyckaer Torpko ogmHOUHOE. BbI
MOsKeTe IGO0 3alPETUTh Pa3paboTIMKaM MOJEJUPOBATH MHO-
JKeCTBEHHOE HacJjejoBaHue (U4TO /leslaeT Bally MOJesib 3aBU-
CHMOI OT sI3bIKa), OO0 pa3paboTaTh UANOMY, KOTOPasi TPAHC-
dbopMupyer 9T HOraThie CPeACTBA B SI3bIK pPeaansaiu (4To
HECKOJIBKO YCIIOKHSIET OTOOpasKEHHE).

U Vcnosp3oBaTh TTOMEUYEHHbIE 3HAYEHUS JIJTs1 YKa3aHUs TTapaMeT-
POB peas3alliy Ha BallleM 11eJIeBOM SI3bIKe ITPOrPaMMUPOBAHNS.
Bol MoxeTe /1e51aTh 3TO Ha yPOBHE MHAMBUIYAJIbHBIX KJIACCOB,
€CJIV Hy’KeH TOHKHIT KOHTPOJIb, UJIH 5Ke Ha G0Jiee BHICOKOM YPOB-
He (HanpuMep, Ha YPOBHE KOOTIePaInil UJIH 1TaKeTOB).

U Mcmomp3oBaTh MHCTPYMEHTHI /T TeHEPAITNH KO,
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Odpasupi

Ha puc. 8.4 Bbl BUjiuTe MPOCTYIO AMArPaMMy KJIACCOB, ITPEICTAB-

obcyscoarom-  JISIONIYIO peausalio oopasuya uenouku oossannocmeii (responsibility

caeenaeel.

pattern). dTa KOHKpeTHasl peaju3alus BKJIIOYaeT TPHU Kjacca: Client
(Knuenr), EventHandler (O6paboTurkCobbituii) 1 GUIEventHandler (O6pa-
6oTankCoburuitGUI)?. Knaccwr Client u EventHandler — abeTpakTHbIe,
GUIEventHandler — koukpeTHbIil. K EventHandler oTHOCHTCST 0OBIYHAST OTiE-
paius, mpeycMoTpeHHast aTuM 00pasiiom, — handleRequest (ob6paboTaTh-
3arpoc), XOTsI K €ro pean3anuu 106aBIeHO 1Ba 3aKPBITHIX aTPHOyTa.

successor
«Java Target»
EventHandler
«Java Target» >
Client =777 "Z - currentEventID : Integer

- source : Strings

handleRequest() : void

«Java Target»

GUIEventHandler

Puc. 8.4. Npsamoe npoekTnpoBaHue

Bce aTu Ksacchl TpeoaraioT oToOpaskeHne Ha sI3bIK Java, Kak
OTMeueHO B uX cTepeorutle. IIpsiMoe mpoekTupoBanue KJIaccoB JaHHON
JlnarpaMMbl Ha Java I0CTaTOYHO TTPOCTO MPU UCIIOJb30BAHUN UHCTPY-
MEHTaJIbHBIX cpesicTB. [Ipsimoe npoekTrupoBanue Kiacca EventHandler
Ha Java reHepupyer cJjeyIolui Ko

public abstract class EventHandler {

EventHandler successor;
private Integer currentEventID;
private String source;

EventHandler() {}
public void handleRequest() {}
}

Ob6pamioe npoexkmuposanue (reverse engineering) — aTo mpoiecc
Tparcdopmaluu Koaa B Mozgesnb. OOpaTHoe MPOEKTUPOBAaHKE MTOPOIK-
naet u3ObITOK MH(OPMAIMK, YaCTh KOTOPOH IIpecTaBieHa Ha Oojee
HU3KOM YPOBHE JIETAJIN3AINN, YeM HYKHO JIJIS1 TIOCTPOEHUS YI00HOM

4 Graphical User Interface — rpadguueckuii uarepeiic nonapsosaress. — [pum. peo.
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Mojiesiu. B To jke BpeMst 06paTHOE MPOEKTUPOBAHKE HETIOIHO: TIPU IIPSIMOM IIPOEKTUPO-
BaHUK MOJIEJIM B KO/ IPOUCXOUT TTOTEePst HHPOPMAIMHI, TI09TOMY HEBO3MOKHO TOUHO
BOCCTaHOBHUTH MOJIEJIb U3 KO/, ECJTM TOJBKO UCIIOIb3yEMbIi BAMM MHCTPYMEHT He KO-
aupyer UHGOPMAIHMIO B BUE KOMMEHTAPUEB K MCXOIHOMY KOJLYy, KOTOPbIE BBIXOJAT 3a
IIPEIE/Ibl CEMAHTUKU SI3bIKA Peajn3alinm.

Yro6bl OCYIIECTBUTh 00paTHOE MPOEKTUPOBAHUE [MATrPaMMbl KJIaCCOB, HEOOXOAUMO:

Q

Q

W pertudupoBarh mpaBuia 0TOOPaskeHUst LISt BHIOPAHHOTO SI3bIKA UJIU SI3bI-
KOB PeaJIn3aliii — 9TO BaM MOHAJTO0UTCST CIeIATh JIJIsl BCETO MTPOEKTA N BCeil
OpTraHu3aIni.

Vcronb3yst Kakoe-1nb0 MHCTPYMEHTATIbHOE CPEICTBO, YKa3aTh KO/, KOTOPBIi
HYJKHO TIOIBEPTHYTH OOPATHOMY MPOEKTUPOBAHMIO. [IpuMensiiiTe HHCTPYMEHT
JIJIST TEHEPUPOBAHUS HOBOM MOJIEJTM MJI MOJIM(DUKAIINK CYTIEeCTBYIOIIEH, B OTHO-
HIEHUY KOTOPO#1 paHee IPUMEHJIOCH IIpsIMOoe IpoeKkTuposanue. He ctout oxu-
1aTh, 4TO 0OpATHOE TTPOEKTUPOBAHUE TIOPOJUT EIUHCTBEHHYIO KOMITAKTHYIO
MOJIeJIb Ha OCHOBe 0OJIbIToro (hparmMeHTa Koaa. Bam mpumercst BoiOuparh He-
6o0sbIMe (hparMeHThl KOJIa U CTPOUTD U3 HUX MOJIETb.

[TpocMaTpuBast MOJIEJb, CO3/IaTh AUATPAMMY KJIACCOB C TIOMOIIIBIO KAaKOTO-JTHO0
HHCTPYMeHTaJIbHOTO cpe/icTBa. Hanpumep, Bbl MokeTe HauaTh ¢ OJHOTO UJIU He-
CKOJIBKUX KJIACCOB, @ 3aT€M PACIIUPSITH [HATPAMMY, TIPOPa0aThIBast KOHKPETHBIE
CBSI3U WJIM BKJIIOYas coceqiHue Kiaaccol. [TokaspiBaiiTe min cKpbiBaiiTe feTanim
JlarpaMMbl B COOTBETCTBMU C BAlIUMU HAaMEPEHUSIMU.

Bpyutyto 106aBuTh K Moje i HHGOPMAIUIO O TPOEKTUPOBAHIH, YTOOBI M0-
Ka3aTh Te aCIeKThl /[13aifHa, KOTOPbIE MPOIYIIEHbl WX CKPBITHI B UCXOJHOM
KOJE.

CoBeTbl U MOACKA3KM

Cospnasast quarpammbl kjaaccoB Ha UML, moMH#UTE, 4TO Kask/1ast U3 HUX — ATO JIUIITh
rpaduyeckoe n300pakeHre CTaTHYECKOro MpeIcTaBIeHns Au3aiina cucrembl. Hu oxna
JAMarpaMma KJaccoB He o0s3aHa BKJIIOYATh BCE, YTO KACAeTCs MPeACTaBICHUS [U3aii-
Ha cucTeMbl. OHAKO AMarpaMMbl KJIACCOB B COBOKYITHOCTH COOOIIAIOT MOJIb30BATEII0
MOJIHYI0 WH(POPMAIINIO, HEOOXOAUMYIO JIJISI CTATUYECKOTO MPEACTABICHUS] CUCTEMBI;
XOTS KKAsI N3 HUX TIPEJICTABJISIET TOJBKO OJIUH €€ aCIeKT.

Xopoto cTpyKTypUpOBaHHAS AuarpaMMa KJIacCcoB:

Q

Q

coKycrpoBaHa Ha OTHOM acTeKTe CTATUUECKOTO MPEICTaBACHUS TU3aliHa CUC-
TEMBI;

COZIEP>KUT TOJBKO T€ 3JIEMEHTBI, KOTOPbIE CYIeCTBEHHBI /71 TOHUMAaHU JAHHO-
r'O acIIeKTa;

obecrieurBaeT JeTaIn3alinio, COOTBETCTBYIONIYIO YPOBHIO abCTPAKIMK rarpam-
MbI, BKJIIOUast TOJBKO JOIOJHEHNS, Ba;KHBIE /1718 TTOHUMaHMSI;

He HACTOJIBKO YIPOIIeHa, 4TOOBI CO3/aTh Y YUTATENS JIOKHOE MPeACTaBIeHIe
0 BayKHOI ceMaHTHKe.
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Koma Bbl PUCYETE /IMATPaMMYy KJIACCOB:

U npucsauBaiiTe eil M1, COOTBETCTBYIOIIEE ee Ha3HAUEHUIO;

O wusberaiiTe mepecedeHust JIMHUIA WK XOTS ObI MUHUMUBKUPYIATE €ro;

O opraHusyiiTe sJ1eMeHThI TaK, YTOObI CEMaHTHUECKUE OJU3KHE CYIHOCTH PACIIO-
JIaraJInCh PSIJIOM;

U wucrnosb3yiiTe MprMedaHus U IBETa B KAYECTBE METOK, aKIEHTUPYIONIUX BHUMA-
HUe Ha BaXKHBIX JIETAISX IMATPAMMBI;

O mocrapaiiTech He MMOKa3bIBaTh CAUITKOM MHOTO BUIOB CBsi3eil. BooOiie, Ha Kak-
JIOW TmarpaMMe KJIacCcoB JIOJKeH JOMIHUPOBATD TOJIBKO OJIUH BUJT CBSI3EI.
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Fnaea 9. Pacuumpennbie Kacebl

B sTo11 r1aBe:

B Kiaccudukatopbl, 0COOEHHOCTH aTPHOYTOB U ONE€PAIHii, pa3HbIE
BU/IBI KJIACCOB

B MopaeanpoBaHue CEMaHTUKH Kjacca

B BsiOop npaBuibHOrO THIA KAaccupuKkaTopa

Knaccbr — 510 HanboJiee BaskHbie CTPOUTENIbHBIE OJI0KK JTF000I 0OBEKT-
HO-OPUEHTUPOBAHHOI crcTeMbl. OHAKO OHM TPECTABISAIOT COOOI Bee-
T'0 JINII OJIHY M3 PAa3HOBUIHOCTEN H0Jiee OOIINX CTPOUTENBHBIX OJIOKOB
UML — knaccudukaropos. KiaccudukaTopom HazbiBaeTCss MEXaHU3M
OTTMCAHUS CTPYKTYPHBIX U TIOBEJIEHYECKUX CBOMCTRB 3JIEMEHTA CUCTEMBI.
K kmaccudukaTopam OTHOCSTCS KJIacChl, MHTePQEChI, TUIIbI JaHHbBIX,
CUTHAJIbI, KOMIIOHEHTBI, Y3JIbl, BADUAHTHI UCIIOJb30BAHUS U TIOJICUC-
TEMBI.

Knaccuduraropsl (1 B 0COOEHHOCTH KJIACChI) TOMUMO ITPOCTHIX
CBOKCTB — arpuOyTOB 1 Olepaluii, onucaHHbIX B yacTu 11 qaHHON KHK-
I'Ml, — UMeTOT MHOTO paciiupeHHbIX. BpI MOJKeTe MOJIeTUPOBATH MHOKEC-
TBEHHOCTb, BUJINMOCTb, CUTHATYPBI, TOTUMOPGHU3M U JAPYTHe XapaKTe-
puctuku. B UML MozenpoBaTh CeMaHTUKY KJIACCA MOKHO TaK, 4TOODI
OIucaTh €ro 3HaYeHue Ha Jo60M ypoBHE (hOPMaIM3AIMK 110 BalleMy
YCMOTPEHUIO.

Cy1iecTByeT HECKOJIBKO BUIOB KJIacCU(PUKATOPOB U KJIACCOB; BaXK-
HO BBIOPATh TAKOM, KOTOPBIH HAMIYYIIUM 0OPa3oM MOIETUPYET Ballly
abCTPaKINIO PEabHOTO MUPA.

BeepneHne

B nHavase mpoekTUpPOBaHUS JOMa Bbl IPUHUMAETE PelIeHre O CTPO-
UTeJbHBIX MaTepuasiax. CrepBa peub UJIET MPOCTO O JiepeBe, KaMmHe
WIN CTaJu — 3TO YPOBEHb JeTaJTu3allu, JOCTATOUYHbBIA 71 TTPOJIOJI-
sKeHust paboT. Beibop Marepuasa JuKTyercst TpeOOBaHUSME ITPOEKTA:
HaIpUMep, CTalb U OETOH MOAXOAAT /sl CTPOUTENbCTBA B MECTHOCTSIX,
MOIBEP KEeHHBIX yparanaMm. OmpeneieHHbIN BaMW Ha HAYaJIbHOM 2Tare
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Marepuajt Oy/IeT IMKTOBATh TOCIE/YIONIe TIPOEKTHBIE PEIEHUsT — CKa-
’KeM, BBIOOP MEK/LY JIEPEBOM U CTAJIbIO MOBJUSIET HA MACCy CTPOEHMSI,
KOTOPYIO HYKHO ITO/IZIEPKUBATD.

[Tpomosskas paboTath Hal IPOEKTOM, Bbl Oy/ieTe YTOUHSATH Ga30BbIE
MIPOEKTHBIE PEIIEeHNsT U JOOABIATH TN, CYIMIECTBEHHBIE JIJIST MHIKe-
Hepa-1POEKTUPOBINNKA, YTOOBI OH MPOBEPUIT OE30MACHOCTh KOHCTPYK-
IV, U JUIST CTPOUTEIST, — YTOOBI BBITIOMHII cOOpKyY. Harmprmep, BbI Mo-
JKeTe yKa3aTbh, YTO HYKHO UCITOIB30BATh IEPEBO OMPENETEHHOTO COPTa,
6oJiee yCTOMUMBOE TIepe]] BPEHBIMU HACEKOMBIMYL.

Bce 10 ske camoe OTHOCUTCS M K TOCTPOEHUIO ITPOTPAMMHBIX CUCTEM.
Ha panHeii cragum nmpoexTa [0CTaTOYHO BKJIKYUTL B CUCTEMY, K TIPH-
Mepy, kiracc Custoner (ITokymaTesib), KOTOPbIil OYAET BBIIOIHITH OTIPe-
neseHnble 06s13aHHOCTH. [10 Mepe YTOUHEHUsST apXUTEKTYPBI U TIEPEXO/Ia
K KOHCTPYUPOBAHUIO BaM TPUIETCS TIPUHUMATD PETeHST OTHOCUTEJb-
HO CTPYKTYPBI U MOBeeHUs Kacca (COOTBETCTBEHHO, €r0 aTpUOyTOB
U OTIE€pAIHii), KOTOPbIe HEOOXOAMMBI JIJIsI BHITIOJTHEHUS KJIACCOM CBOMX
obst3arHOCTE. V1 HaKOHEII, KOT/Ia BBl J00epeTech 10 UCIIOTHIEMOI Crc-
TEMBI, BAM TIOHAJI0OUTCSI CMOJIEJTUPOBATH TAKUE JIETAJTH, KAK BUANMOCTD
OT/IEJIbHBIX aTpUOYTOB 1 OTEPAINi, CEMAaHTHKA TTapaJlie/In3Ma Kracca
B I[EJIOM U €TO OT/IEJTbHBIX OTepalinii, a Takxke WHTepPhenchl, KOTOpbIe
OH peaJyin3yer.

UML npenycmarpuBaet mpejicTaBieHe MHOXKeCTBa PaCTUPEHHBIX
CBOMCTB, KaK MOKa3biBaeT puc. 9.1. Ita HOTAIMS TTO3BOJISIET BaM BU3ya-
JIN3UPOBATH, CIEIUMUITMPOBATH, KOHCTPYUPOBATH U JJOKYMEHTUPOBAThH
KJIACCHI HA JTI0OOM YPOBHE JIETAINU3AINH, JOCTATOUHOM JIJIsT O/IEPIKK I
PSIMOTO 1 0OPATHOTO TIPOEKTUPOBAHUST MOJIEJIEN U KOJIA.

abcTpakTHbIN \\
S~— Frame L 1N

cTaTuyeckun ar |/|6 T
PYOYT header : FrameHeader/

\ouniqueID : Long

OTKPbITbIN
. T e+ addMessage(m: Message) : Status
sawmeHHsin — 1e# setCheckSum() .\_ curHatypa

3aKpPbITbIV e enerypt)

Puc. 9.1. PaclumpeHHblie knacchl

ba3oBble NOHATUS

Knaccugpuxamop (classifier) — ato MexaHnsm, OnuCchIBAIOIIMIA CTPYK-
TypHbIE U TI0BefieHYecKue cBoiicTBa. K Kiaccudukaropam OTHOCATCS
KJIACCBI, aCCOIMAIINH, NHTEPENCHI, TUIIBI JAHHBIX, CATHAJIbI, KOMIIOHEH-
ThI, Y3JIbl, BADUAHTHI UCIIOJIb30BAHUS 1 TIOACUCTEMBL.
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Mooenuposa-
Hue ca08aps
cucmemol
oocyacoaem-
ca e enaee 4,
Juxomomus
Kaacc/00s-
exm — 6 eqa-
ee 2.

JK3emnaapol
obcycoarom-
ca 6 enaee 13,
naxemotr —

6 enase 12,
0000wenus —
6 2nasax H

u 10, coobue-
HUs — 8 2a1a-
ge 16,
unmep@eii-
cvlL — 8 2aa-
ee 11, munwi
danmnoix —

8 enasax 4
utt,
cueHabl —

6 2aiage 21,
KOMNOHeH-
mol — 8 eq1a-
ee 15, y3avl —
6 eaase 27,
eapuanmol
ucnoav3oea-
HUs — 6 2aa-
ee 17,
noocucme-
MbL — 6 2na-

ee 32.

PaclmpeHHbie knaccei

Knaccudmukaropsl

B nporecce MojeIMpoBaHus Bbl UCcieayeTe abCTpaKIuu, pe-
CTaBJISIONINE CYIIHOCTU PEAJbHOTO MUPA U CYUTHOCTH, SIBJISTIOTIIAECS
COCTAaBHBIMM YaCTSIMU Baiiero penienns. Hammpumep, ecam Bbl cTponTe
Web-opuentupoBattyto cucreMy 06pabOTKH 3aKa30B, TO CJIOBaphb Ba-
IIEro MPOEKTa, BEPOATHO, OyzeT BKIodaTh Kaacchl Custoner (TTokyma-
Tesib) U Transaction (Tpansakmms). [lepBsiii omuckIBaeT Jito/1el, 3aKa3bl-
BaIONINX MPOIYKITNIO, a BTOPOH peanusyeT apTedaxT, mpecTaBI O
aToMapHoe fieiicTBre. B pazBepHyTOl cCTeMe BBl MOKETE BBECTU KOM-
noneHt Pricing (Lenpl) ¢ ak3eMILIsipaMu, HAXOSAIIUMUCS B KAXKIOM
KJMEHTCKOM Koze. Y Kax/I0i 13 aTuX abCTpakIuii OyayT CBOM 9K3eM-
nsipel. Pasnesnenue cynHocTel U 9K3eMIISIPOB CYIIHOCTEH — BasKHAs
JacTh MOJIETUPOBAHUS.

Hekotopsie asnementsl B UML — HanmpuMmep, nakeTbl WM CBSA3U
000011eHNs — He UMEIOT 9K3eMILIAPOB. Te jKe 2/1eMeHThI MOJIeJIUPO-
BaHWSs, KOTOPbIE UMEIOT 9K3EMILISIPbI, SIBJISIOTCS KJIacCU(PUKATOPAMHU.
Ho 6oJiee BakHBII MX TIPU3HAK — HAJUYNE KAK CTPYKTYPHBIX CBOICTB
(B hopme aTpubyTOB), Tak U OBeeHYecKuX (B hopme omepariuii). Bee
9K3EMILISAPHI KIaccupuraTopa 06/1aa10T OOIIMMK CBONCTBAMHU, HO IIPU
9TOM KayK/IbII MMeeT CBOe COOCTBEHHOE 3HAYEHUE JIJIST KaKOTO aTpH-
OyTa.

Hawnbosee Baskubiii Buza kinaccuduraropoB B UML — ato xaacc,
HPeACTaBISAIONUI coboii onucanre Habopa 0OBEKTOB ¢ OANHAKOBBIMU
aTpubyTaMu, OTIePaIUsSIMU, CBS3SAMU 1 ceMaHTUKON. OIHAKO KJIacChl —
He eJIMHCTBEeHHAs1 pPa3HOBUHOCTH KiaaccudukaropoB. UML nipencras-
JITeT MHOKECTBO JIPYTUX BUJIOB, HEMATOBAKHBIX JIJIST MOJIETTUPOBAHNUS:

Q wunrepdeiic — HabGop onepalyii, UCIOIb3YEMbIX s Cleluu-
Kalllu¥ cepBuca Kjacca Wil KOMIIOHEHTa;

U THn JaHHBIX — THII, 3HAYEHUS KOTOPOTO HeM3MeHHbI. [IpumMepsr:

MIPUMUTUBHBIE BCTPOEHHBIE TUTIBI (YMCTA, CTPOKU U [IP.), TUTIBI

nepeunciaenuii (Boolean u ip.).

acconuaims — onucanue Habopa CChIIOK, Kak/Iast 13 KOTOPBIX

COeINHSIET Psijt OOBEKTOB;

CHrHAJ — crenu()UKAIUsT ACHHXPOHHOTO COOOIIEH NS, TIEpeiaBa-

€MOT0 MEXK/IY 9K3eMILJIIPaMU;

KOMIIOHEHT — MOJIyJIbHAsl YaCTh CUCTEMBI, CKPBIBAIOIIAsl CBOIO

peain3anuio 3a HabOPOM BHEITHUX UHTEP(HENCOB;

y3eJ — GU3NIECKU 2JIEMEHT, CYIIECTBYIOIINI BO BPEMST UCITOJI-

HEHWS U PE/ICTABIISIONNN BBIYUCIUTEIbHBIN PeCypc, KOTOPbIT

0OBIYHO Ha/leJIeH 110 MEHbIIIEH Mepe HEKOTOPOIl ITaMSIThIO U yac-

TO — BBIYUCJINUTEIbHBIMUA BO3MOKHOCTSIMU;

U BapuaHT UCIOJIb30BaHMS — OITMCAHNE MTOCIEI0BATETLHOCTH /1€ CT-
BUH (BKJIIOUAs UX PA3HOBU/IHOCTH ), OCYIIECTBIISIEMbBIX CUCTEMON

o O O O
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" MMOPOKAAa0INX 3HAYMMBIN pe3yabTat AJd OIPEAEJIEHHOTO
[[efICTByIOLHeFO JINIIA;
a nmoacucreMa — KOMIIOHEHT, HpeZ[CTaBJIHIOH_II/Iﬁ TJIaBHYIO 4aCTb
CHUCTEMDI.

Kax mpasuiio, Kax/plii BUJL KJacCu(PUKATOPOB MOKET UMETh Kak
CTPYKTYPHBIE, TaK U IIOBeJleHYecKue cBoiicTBa. boJee Toro, npu moze-
JIMPOBAHUU CUCTEMBI C TIOMOTI[BIO JIFOOOTO U3 ITUX KJIACCU(PUKATOPOB
BBI MO’KETe MCII0JIb30BaTh BCE PAaCIIUPEeHHBbIe CBOWCTBA, ONMCAHHbIE
B HACTOSIIEH Ty1aBe, 4TOOBI 00ECTIEYNTh YPOBEHD JAETATM3AINH, 10CTa-
TOYHBII JIJISI [Iepeiadn CMbICTa aOCTPAKITUN.

Ipadmnueckn UML nipencraiisiet Bce aTh BUJIbI Ki1accurKaTopoB
Tak, Kak TOKa3aHo Ha puc. 9.2.

Knacc nHTepodenc TUM JAHHbIX cran
Shape «interface» «type» «signal»
origin Stateful Int OffHook
— {values range from
move() set (v-Object) -2**31-1t0 +2**31}
resize() get (): Object
display() BapWaHT MCMOoNb30BaHUst
y3en
KOMMOHEHT Loan Approval
egb_server
Call Handing noacucTemMa
«subsystem»E
Customer Service

Puc. 9.2. Knaccudukatopsl

Ha sameTky. MrHMManucTckuii noaxon notpebosan Obl UCMOJb-
30BaHUS OOHOM MMKTOrPaMMbl Ajsi BCeX BUOOB knaccudumnkaTo-
pOB, & TEHAEHUMS K MakCUMann3amy, — HQ000POT, MCNOb30BaAHMUS
ocoboli nukTorpamMmmbl ans kaxagoro suaga. Oba aTn BapmaHTa
HE MMEIOT CMbICAA, MOTOMY 4YTO, C O4HOW CTOPOHbI, K Knaccudun-
KaTtopam OTHOCUTCS CJ/IULLIKOM MHOIO 3JIEMEHTOB, a C OPYyrown,
HEKOTOpPbIE N3 HMX, HAMPUMEpP KNaCChl U TUMbI JAaHHbIX, HE TaK Y
cuibHO pasnuyatoTtes. B UML cobntopaeTcs pa3dyMHbli 6anaHc:
psa kKnaccmdumkaTtopoB MMEET CBOM COOCTBEHHbIE NUKTOrPaMMBbl,
a onsa pasnuyeHus Opyrux NCnonb3yoTcs cneunasbHble KtoYve-
Bbl€ CJloBa (B YaCTHOCTW, type, signal u subsystenm).
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Knaccuguxa-
mop modcem
eudemo
opyeoii kaac-
cugpuxamop,
ecau on
Haxooumcs

6 obiacmu
deiicmeus

u ecau
cyuecmeyem
A6HAA UU
Hesenas
C8:3b Mencoy
HUMU; CEA3U
oocyacoarom-
cs 8 eaa-
eax)Hu10;
HAcaAeOHUKU
npoucxooam
u3 ceazeil
00o0wenus,
Kax onucamno
6 enaee 5;
npasa docmy-
na no3eons-
tom kaaccu-
Quxamopy
pasoenamo
€20 3aKpot-
mole ceoticm-
ea c opyzumu,
Kax onucamo
6 2qage 10.

BuaumocTtb

Budumocmy (visibility) — ogna us geraseii qusaiiia, KOTOPYO BbI MO-
JKeTe OTIPEIENIUTD JJist aTpubyTa Wiin oreparuu. ITO CBONCTBO, YKa3biBa-
[olIlee Ha BO3MOKHOCTD UCIIOJIb30BAHUSI IAHHOTO aTpUOyTa UK orepa-
uu pyrumu kiaaccuguraropamu. B UML moxHO criertuduiinpoBath
YeThIpe YPOBHS BUAMMOCTH:

1. public (oTkpbITHIiT). JTI06OIT BHENTHUI KIacCU(BUKATOP, KOTOPO-

MY BHUJIEH JaHHBIN, MOJKET UCIIOJIb30BATh 3TO CBOICTBO. OO03Ha-
4aeTCst CHMBOJIOM + Tiepe/l UMeHeM aTpUOyTa UK OTlePaIlHi.
2. protected (3auguiieHHbIi). JIr060il HacaeHUK KIaccudrKaTopa
MOJKET UCII0JIb30BaTh JlaHHOe CBOHCTBO. OO03HAYAETCS CUMBO-
JoM # (periieTka) mepej MMeHeM aTpuOyTa WU OTlePaliii.

3. private (3akpbIThiil). [laHHOE CBONCTBO MOXKET MCIOJIH30BATh
TOJIBKO caM kyaccubukarop. Obosnavaercst cuMBOJIOM — (z1e-
(buc) mepes nMeHeM aTpUOyTA WU OTIEPATTHL.

4. package (makeTtHbIit). TobKo KIaccuuKaTopbl, 00bSIBICHHbIE
B TOM JK€ MTAKeTe, MOTYT UCTIOJIb30BaTh TaHHOe cBOiicTBO. Ob03HaYaeTCst
CUMBOJIOM ~ (THJIb/IQ) MEpe/l UMeHeM aTprbyTa Mn Oleparuu.

Ha puc. 9.3 mokazana COBOKYITHOCTb OTKPBITHIX, 3alTUIIIEHHBIX U 3a-
KPBITBIX aTpuOyTOB ¥ OTepaliuii Kracca Toolbar.

Toolbar

3alUNLLIEHHbIN <'# currentSelection : Tool
@ # toolCount : Integer

5 - + pickltem(i : Integer)
OTKPEITBIN * + addTool(t : Tool)

®+ removeTool(i : integer)
» + getTool() : Tool

® # checkOrphans()
_______+*-compact()

| » - reconfigure()

—_—

3alUNLLEHHbIN

3aKpPbITbIN
NakeTHbIN — |

Puc. 9.3. BugumocTb

YkasbIBast BUIAUMOCTD CPEJICTB KIACCH(DUKATOPA, BB OOBIYHO CKPHIBAETE
JIeTaJIN €70 PeasIn3alliy 1 JielaeTe BUMMBIMU TOJIBKO Te CBOVCTBA, KOTOPbIE
HeOOXOAMMBI JIJIS1 KCIIOTHEHUST M CBOUX 00sI3aHHOCTEN a0CTPaKIMu. ITO
OCHOBA CKPBITHsI HH(POPMAIH, 00eCTIeYrBAIOIast MOCTPOECHUE MPOYHOI
yCTOIUMBOI crcTeMbl. Ecim BbI He cHaGKaeTe CBOICTBO CUMBOJIOM BHJIU-
MOCTH SIBHBIM 00Pa3oM, TO 10 YMOJYAHHIO TIPUHUMAETCST 3HAYEHUE public.

Ha 3ameTky. CgoricTBO BugnmocTt UML cooTBeTCTBYET 00LLE-
NPUHATOM CEMAHTNKE OOMbLLIMHCTBA A3bIKOB MPOrpaMMnUpoBaHus,
Bktodasa C++, Java. Ada n Eiffel. OtmeTm, ogHako, 4To 3Tu 3blkU
HECKOJIbKO pasninyaloTcs B NpeacTaBNeHM CEMaHTUKY BUOANMOCTH.
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JK3emnaapot
oocycoarom-
ca 6 enage 13.

OGnacTtb neicTBug 3K3eMnaspa u ctatuyeckas
o0nacTtb AeUCTBUS

Ette ogHa BaskHast eTajib, KOTOPYIO BbI MOKETE 3a/1aTh JIJIST aTPHOy-
TOB 1 Ollepalnii Baiiero Kaaccudukaropa, — obiacms deticmeus (Scope).
O6uacTp JeiicTBUS CBOMCTBA YKa3bIBaeT Ha TO, MOKET JIM KasKIbIil 9K-
3EeMILISIP JAHHOTO KJaccu(rKaTopa MMeTh COOCTBEHHOE 3HAYEHHE DTO-
ro cBoiicTBa OO JOJKHO CYIECTBOBATh TOJBKO OJHO €ro 3HauYeHue,
paszesieHHOe BceMU aK3eMIsipamu kiraccudukaropa. B UML cymiect-
BYIOT JiBa TUIIA 00JIaCTH JICHCTBUSI:

1. instance — o6sacTh aeicTBIS 9K3eMILIspa. Kask Iplil SK3eMILIsp Kiac-
cudukaropa nMeeT COOCTBEHHOE 3HAYEHHUE CBOMCTBA. ITOT BAPHAHT
HPUHST 110 YMOTYAHUIO U He TPeOYeT TOTMOJTHUTETbHON HOTAIH,

2. static — craruyeckast 06J1aCTb eHCTBUST, MU 00JIACTH IECTBS
kiacca (class scope). IlpeaycMOTpeHO TOMBKO OHO 3HAYEHUE
CBOICTBa /17151 BCeX 9K3EMILISIPOB KIaccu@ukaTopa.

Puc. 9.4 — sto ynpomennsii BapuanT puc. 9.1. 3xech mokasan at-
pubyT CO CTaTUYECKO 06JIaCThIO AEHCTBUST, O YEM CBUIIETEIHCTBYET MO/I-
dyepkuBanue ero nMenu. /1jist orobpaxenust 001aCTH JA€HCTBIS 9K3EMII-
JISipa He UCTOJIb3YIOTCSI HUKAKKE TOTTOJTHEHUSI.

cTatunydeckad Frame
obnactb ¥ P
JencTBus hegder : FrameHeader J
~————euniquelD : Long Aencteuns
ak3emMnngapa

Puc. 9.4. ObnacTb gencTeud

Boob1iie ToBopst, GOMBIINHCTBO CBOUCTB (aTPUOYTOB U OTEPATIHil)
KJTacCH(DUKATOPOB, KOTOPBIE BaM MPEACTOUT MOJIEJTMPOBATH, OY/IyT UMEThH
06J1acTh JefcTBYSE HK3eMILIsipa. B cratideckoii ob6iacTu JeiicTBys Ha-
XOJATCSE 3AKPBIThIE ATPUOYThI, KOTOPbIE JAOJIKHbI ObITh Pa3IeIeHbl MEK-
1y 9K3eMILIpaMu Kjiacca (HarnpuMep, AJIs TeHepali YHUKATbHbIX
UIeHTU(HUKATOPOB HOBBIX 9K3EMILISIPOB KJIACCa).

Ha sameTky. Ctatnyeckas o6nacTb AeliCTBUS COOTBETCTBYET
cTaTuyeckum atpnbytam v onepauusm B a3bikax C++ n Java.

Craruyeckast 06/J1acTh JAEHCTBUS TPUMEHHUTENIBHO K OTIEPAITUSIM Be-
net cebst HecKoabko wHave. Omepanus 9K3eMILIsIpa UMeeT HesIBHBIN
napaMeTp, KOTOPBIN yKa3bIBaeT Ha OOBEKT, MOAIeKanil 06paboTKe.
V cratuueckoii onepanuu HeT TaKOTo lapaMeTpa — OHa MoA00Ha Tpaau-
LIMOHHOI r1006aabHOI poreaype 6e3 meneBoro oobekTa. CTaTnueckue
OlepaIny NCTIOJIBb3YIOTCS IS CO3/aHUS IK3EMILISPOB WM MAHUITYJIU-
poBaHUA CTaTUYECKUMU anI/I6yTaMI/I.
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Obo6wenue
oocyacoaem-
cs 8 easax
5u10,
IKIeMNAA-
poL — 6 eaa-
ee 13.

AGCTpakTHbIEe, NMCTOBbLIE U NONIMMOP(PHbIE
3J1IeMEHTbI

Casi3u 0000TIEHST UCTIOIB3YIOTCS JIJIST MOJIETMPOBAHUS CTPYKTY-
PBI KJIaccoB ¢ Gojiee oOmMMHU adCTPaKIIMAMU, PACIIOIOKEHHBIMU Ha
BepInHe Hepapxuu, u OoJiee aeTaibHbIMI — BHU3Y. B mpejiesiax Takoii
nepapxun HEKOTOPbIE KITACCHI YACTO OTPE/IEIISTIOTCS KaK aOCTPAKTHBIE —
3TO 3HAYUT, YTO OHU HE MOTYT UMETh IIPSIMBIX 9K3eMILIapoB. Hanpumep,
Ha puc. 9.5 Icon (ITukrorpamma), RectangularIcon (IIpsimoyrompuasllnk-
torpamma) u ArbitraryIcon (ITmkrorpammallpounsBonabnoit@opmbr) —
abCcTpakTHbIe KIacChl. B oT/iume OT HUX, KOHKPETHBIE KJIacChl Button
(Knomka) u 0KButton (KronkaOK) MoryT conpoBoKAaTHCI 3K3EMILIS-
pamu.

Cos/aBast HOBBIiT KJIacC, BbI, BEPOSITHO, 3aXOTUTE, YTOOBI OH HACJIe-
JIOBAJI CBOU CBOWCTBA OT JAPYTUX, Hosiee 0OIMUX KIACCOB, & TAKKE UMEJT
MIOTOMKOB — 6GoJiee CIeluajn3npoBaHHbIe KJIACChl, HACEAYIOIINE eT0
cBOMCTBa. ITO HOpMaJibHad ceManTnka kiaaccoB B UML. Biipouewm, mo-
JKET CJIYYUTHCS U TaK, YTO KJIAcC He JIOJIKeH UMeTb IIOTOMKOB. Takoii
9JIEMEHT Ha3bIBaeTCsl ucmosvim n obosuadaercss B8 UML cBoiicTBOM
leaf, 3armcaHHBIM 11O MeHeM Kiaacca. Hampumep, aHa prc. 9.5 0KButton —
JINCTOBOM KJIacc.

| ——=o Icon
/ {root}
abCTpaKTHBI knace origin : Point

display() « }abcTpakTHas nonumopdHas onepaums
getlD() : Integer {leaf} 4|

I~ KoHKpeTHas onepaums

/ abCTpakTHbIN knacc

\'Rectangularlcon Arbitrarylcon &

height : Integer edge : LineCollection
width : Integer
isInside(p : Point) : Boolean

KOHKpeTHasi noniMMopHas onepaumsi

Button | KOHKPETHBIN KNacc

display()

i

é
OkButton
feaft « |

NNCTOBOW Knacc

display() el koHkpeTHas onepauus

Puc. 9.5. AGCTpakTHbIE U KOHKPETHbIE KJ1aCChl U onepauumn
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Cooduenus
obcycoarom-
ca e enage 16.

IK3eMnaapol
obcymxcoarom-
cs 6 znage 13.

Mmuoscecm-
6eHHOCMb
maxkoice
aeasemcs
ceolicmeom
accoyuauuii
(cm. ena-
evtHu10).
Ampubymuot
C853aHbL C ce-
Manmuxou
accoyuavuuil,
Kax noxkasamo
6 enage 10.

Ornepanuu UMeOT aHaTorHYHbIe cBoWcTBA. OOBIYHO Oleparus no-
JUMOPGHA, TO €CTh BBl MOJKETE CIEeU(UITMPOBATD OTEPAIIAIO C TOM Ke
CHUTHATYPOU B Pa3HBIX MeCTaxX uepapxuu kjaaccoB. Omnepaius B go4yep-
HEM KJiacce OTMEHSET MOBe/IeHUe TaKOH Ke olepaluy PoJUTeIbCKOTO
kiacca (mpuopureTHa Tepen Heit). Korga coobiieHne mocbliaeTcst BO
BPEMsI HCTIOJTHEHVIST, KOHKPETHASI BBI3bIBAEMAsT OTIEPAIINST BBIOUPAETCS U3
vepapxu¥l MoJTMMOPGHO — OTIPE/IENSIETCS BO BPeMsT UCTIOJIHEHUST COOT-
BeTCTBeHHO THITy 00bekTa. Hampumep, oneparuu display (0To6pas3uth)
u isInside (BHyTpm) Ha puc. 9.5 nosmumopdusl. Bosee Toro, oneparus
Icon: :display() abcTpakTHa: OHa He peaJn30BaHa B Kiacce Icon u Tpebyer
OT MOTOMKOB IIPe0CTaBIeHNUs COOCTBEHHbBIX ee peanusanuii. B UML
nMeHa abCTPAKTHBIX OIepaIlnil 10 aHAJIOTHU ¢ aOCTPAKTHBIMU KJIacca-
MU BbIIEJIOTCST KypcuBOM. A BoT Icon::getID() — JmcToBast orepaius,
Ha YTO yKa3bIBaeT cjioBo leaf. CrepoBaresibHO, OHA He TOJIMMOpP(QHA 1 He
MO:KeT OBITh TIepeoTipe/ieieHa B KJaccax-moToMKax. B si3bike Java Takue
oriepanyy HazbiBatoTcs final (KOHEUYHBIME).

Ha 3ameTKy. AGcTpakTHble onepaumn UML B a3bike C++ Ha3bl-
BalOTCS NMyCTbIMU BUPTYanbHbIMU (pure virtual), nncToBble one-
paunn UML — HeBupTyanbHbiMM (nonvirtual), a B Java — KOHeu-
HbiMK (final).

MHOXeCTBEeHHOCTb

Bcesikuii pas mipu BCIto/ib30BaHUH KJIacca UMEET CMBICI TIPEATTOJI0KUTD,
YTO YHCJIO €T0 9K3eMILIIPOB He OTPAHUYEHO (€CJIv TOJBKO OH He SIBJISeT-
cs1 abCTPaKTHBIM ¥ [P HEM HE MOJKET ObITh HEITOCPECTBEHHBIX DK3EM-
IJISIPOB, XOTST 9K3EMILISIPBI €70 TIOTOMKOB MOTYT CYIIECTBOBATE B JIIOOOM
kosmuectBe). MHorma, o1HaKo, BOSHUKAET HeOOXOUMOCTh OTPAaHIUYNTD
KOJIMYIECTBO 9K3EMILISIPOB KJIACCA, A ellfe varie TpeOyeTcsl yKa3aTh, 9To
OHO MOJKET PAaBHATHCS HYJIO (KOT/A Tlepesl BaMU KJIACC-YTUJINTA, KOTO-
PBII [IPECTaBJISIET TOJBKO CTATUYECKIE OIePAIli U aTPUOYTHI), €I1-
Hutle (KJIacc-0MHOUKA ), OIPEAETEHHOMY YUCTy JIMO0 HEOIpeIeIeHHO-
MYy MHOKECTBY (110 YMOJYAHUIO).

BoaMoskHOE unCc0 9K3eMIISIPOB KJIacca Ha3bIBAETCS MHOKECT-
BEHHOCTHI0. VIHbIMU cioBaMu, Mroxcecmeennocms (multiplicity) — ato
JMara3oH IOMyCTUMbBIX 3HaYeHN KosnuecTBa cyniHocteil. B UML Bbl
MOJKeTe yKa3aTh MHOKECTBEHHOCTD KJIACCA B BbIPAKEHWH, HAXO/ISIEMCST
B IIPABOM BEPXHEM yTJIy TUKTOrpaMMbl kiacca. Hanpuwmep, Ha puc. 9.6
NetworkController (KourposnepCern) — xaacc-odunouxa (singleton).
Kpowme Tor0, B crctemMe MOIKHO OBITH POBHO TPHU 9K3EMILISIPA KIacca
ControlRod (PerymupytomuiiCteps:keHn ).
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MHOXXEeCTBEHHOCTb
Knacc-oanHo4ka

N

—
NetworkController
lePort: Port[2..*

consolePort 0! [ ]/

N

, 93
| ControlRod

Puc. 9.6. MHOXECTBEHHOCTb

MHOKeCTBEHHOCTD YCTAHABIMBAETCS U JIJIST aTPUOYTOB: OCTATOY-
HO HAIKCaTh COOTBETCTBYIOIIEE BhIPpakeHUE B KBAJAPATHBIX CKOOKAxX
cpasy mocyie umenu atpudyTa. Tak, us puc. 9.6 sBCTByeT, 4T0 BHYTpH
sk3emIsipa NetworkController MOXeT OBITH HECKOJBKO 9K3EMILISIPOB
consolePort.

Ha 3ameTky. MHOXEeCTBEHHOCTb KJjlacCa MMEET CMbICJT B Ornpe-
[eNleHHOM KoHTekcTe. Ha caMoM BepxHeM YpOBHE 3TO KOHTEKCT
BCeV cucrtemsbl. Becs cuctema MOXET paccMaTpmUBaTbLCH Kak CTPYK-
TYPUPOBAHHbIN KnaccupmkaTop.

ATpuOyTbI

Ha camom abcTpakTHOM YPOBHE ITPU MOJIETTMPOBAHUE CTPYKTYPHBIX
CBOIICTB KJIacca, TO €CTh ero aTrpuOyTOB, BBI IPOCTO THIIIETE UMEHA ITHX
arpubyToB. OOBIYHO TaKOil HHPOPMAIIUHU JOCTATOUYHO, YTOOBI CPe/He-
CTaTUCTUYECKUIl TI0JIb30BaTe b IIOHSI Ha3HaYeHe Ballleil Mojiesn.
O/tHaKO MOKHO KO BCEMY MPOYEMY CIEIUMUIIMPOBATD BUAUMOCTD, 00-
JIACTH JIEVCTBUS K MHOKECTBEHHOCTD (CM. TIPEIbILYTIIE PA3/IETbl ), & TaK-
JKe TUTI, Ha9aJbHOe 3HAYEHNE U U3MEHSIEMOCTD KasKI0TO aTpudyTa.

[Momubrit cuntakcuc arpudyTa 8 UML BBITISIUT Tak:

[BUOMMOCTb] Mg

[":" 7un] ['[" MHOXeCTBEHHOCTb
['=" HadvanbHoe 3Ha4eHue]
[cTpoka CBOMCTB {, CTpoOKa CBOWCTB} ]

1]

[TpuBeeM HECKOTIBKO TIPUMEPOB KOPPEKTHBIX 00BSIBJICHIIT aTpH-
OyTa:

O origin TOJIBKO UMI

O + origin BUIUMOCTD 1 UM

O origin : Point UM U TUI

O name : String[0..1] WM, TUII 1 MHOKECTBEHHOCTD
O origin : Point = (0, 0) UM, TUIl Y Ha4aJIbHOE 3HaYCHUEe
O id : Integer {readonly} UMs 1 CBOMICTBO
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ATpubyThI Beeria U3MEHsIEMbI, €CJIM TOJIBKO SIBHO He YKa3aHO JPy-
roe. Ecim tpeGyercst cooO1uTh, 4T0 3HaYeHUE aTpUOyTa HEe MOKET ObITh
M3MEHEHO MocJe MHUINATU3aui 00beKTa, UCIIOJIb3YiiTe CBOWCTBO
readonly. B OCHOBHOM 5TO TOHAIOOUTCST BaM ITPU MOJIETUPOBAHIH KOHC-
TaHT WK aTPUOYTOB, KOTOPBIE MHUIUATU3UPYIOTCS TP CO3aHUH JK-
3eMILISIPA U MTOCJIE ITOTO He U3MEHSIOTCSI.

Ha sameTkKy. CBOINCTBO readonly COOTBETCTBYET CBOWCTBY const
B C++.

Onepauun

Ha camoM BbICOKOM ypOBHE aOCTPAKI[UH IIPU MOJIETUPOBAHUH T10-
BeJIeHUYEeCKUX CBOMCTB KJIacca, TO eCTh OllepaIliii ¥ CUTHAJIOB, BBI IIPOCTO
yKasblBaeTe UMsl Kask10ii orepariuu. OObIYHO 9TOi HH(MOPMAIINH 10CTa-
TOYHO, YTOOBI CPEIHECTATUCTUYECKUIA [T0JIb30BATE b TIOHA Ha3HAYEHUEe
Mozean. OIHAKO MOKHO TakKe CHelupuIrupoBaTh BUAUMOCTb U 00-
JIACTD JIEMCTBUS Kaxk 1011 oneparuu (Kak 00CyKIaT0Ch B MPEIBIAYIINX
pazziesiax), a KpoMe TOTo, ee TapaMeTPhl, TUIT BO3BPAIIAeMOTO 3HAYEHUS,
CEMaHTHUKY TlapajijieJiu3aMa 1 rpoune cBorictBa. ViMs omeparinu BmecTe
C ee TITapaMeTpaMu, BKJIfOUasl THI BO3BPAIIA€MOT0 3HAUEHUSsI, €CJIM OHO
€CTh, Ha3bIBAETCS CUZHAMYPOLL OTIEPATTAM.

Ha 3ameTky. [ToHaTna «onepauysa» n «meton» B UML pasnunya-
totcsa. Onepaymsa — 3T0 CEPBUC, KOTOPbIA MOXET ObITb 3anpo-
LweH y nodboro obbekTa kfacca ang peanmsaumn noBeaeHus,
a MeTof, — peanmaauus onepauumn. Kaxagon HeabCcTpakTHOM onepa-
LMK Krnacca OOMKEH ObITb COMOCTABIEH METO,, KOTOPbLIN COAEPXKUT
VCMNOJIHSAEMbI anrOpUTM B BUAE Tena knacca (00blYHO peanm3oBaH-
HOro Ha HEKOTOPOM A3bIKE MPOrpaMmMnpPOBaHNS UM B BUOE CTPYK-
TYPUPOBaHHOIO TEKCTAa). B CTpyKType HacneooBaHus oonyckaeTcs
MHOXECTBO METOLOB /151 OAHOM 1 TON Xe ornepauymn, 1 noanMop-
G13M NO3BONSET ykadaTb, KAKOW METOM, N3 nepapxmm Bbi3biBa-
€TCS BO BPEMS UCMOJIHEHUS.

[Tonupiit cuntakcuc onepanuu B UML BBITJISIANT Tak:

[BuaumocTb] nma [ (° cnucok napametpos )’ ]
[':" Tun BO3BPAWAEMOr0 3HAYEHUS ]
[CcTpoKa CBOWCTB {, CTpOKAa CBOWCTB} ]

[TpuBeneM B KauecTBe NPUMEPA HECKOJIBKO KOPPEKTHBIX 00bsBJIE-
HUI oTleparim:

O display

O + display

TOJIbKO UM
BU/IMUMOCTDb 11 UM
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U set(n : Name, s : String) WMSs U ITapaMeTpbl
O getID() : Integer MMSI M TAII BO3BpaTa
O restart() {guarded) MM 1 CBOMCTBO

B curnarype onepamuu Bbl MOXKeTe yKa3aTb HOJIb, OJJMH WU He-
CKOJIBKO TTapaMeTPOB, KaXKIBIN N3 KOTOPBIX BBIPAKAETCS CIAEAYIONIIM
CUHTAKCHUCOM:

[direction] name : type [=default-value]

Hampasnenue (direction) MokeT MPUHUMATH OJIHO U3 CJEAYIONTUX

3HAYEHUI:
a in BXOJIHOI1 TapaMeTp, He MOKeT ObITb MOAM(MUIIIPOBAH
O out BBIXOIHOI mapaMeTp, MOKeT ObITh MOANMDUIIMPOBAH
1T Tiepeiadl “HGOPMAIUY BBI3BIBAIOTIEMY KOLY
Q inout BXOJIHO TTapaMeTp, MOKeT ObITh MOAMMUITHPOBAH

JUIST Tiepeiadi MHMOOPMAIIUK BhI3BIBAIOIIIEMY KOY

Ha 3ameTky. MapameTpsbl out 1 inout 3KBMBaNIEHTHbI COOTBETC-
TBEHHO BO3BpalLLaeMoMy napamMmeTpy 1 napamMmeTpy in. 3Ha4YeHus
out 1 inout MPenyCMOTPEHDbI A1 COBMECTUMOCTK ¢ 6bonee cTa-
pbIMU 13bIKaMn NpOorpaMmMupoBaHus. MIcnonb3ymnTte BMECTO HUX
SIBHble BO3BpAaLL,aeMble NapamMeTpbl.

B nonosnenne k cpoiictBaM leaf 1 abstract, olmcaHHBIM BBIIIE, €CTh
JIPYTOii Psill CBOMCTB, XapaKTePU3YIOLUX OllepaIu:

1. query (3ampoc): ucroJHeHNe ONeparuy OCTaBJSIeT COCTOSHUE
cucTeMbl 6e3 n3MeHeHu . [[pyrumMu ciioBaMu, Onepanusi mpe/-
cTaBysieT coOOH TPOCTYIO (QYHKIINIO, KOTOPask He MMeeT MoO0U-
HbIX 3(hheKTOB;

2. sequential (TocseoBaTe/IbHAS ): BHI3BIBAIOIINI KO IOJIKEH ObIThH
CKOOP/IMHUPOBaH BHe 00BEKTa, YTOODI CYIECTBOBAI TOJIBKO OINH
MOTOK B 00beKTE B e[uHIIly BpeMeHu. [1pu Hamdam MHOXKeCTBa
MIOTOKOB yTIPABJIEHUS CEMAHTHKA U 1[EJIOCTHOCTb 0ObEKTA He ra-
PaHTHUPYIOTCS;

3. guarded (3amuIeHHAsT): CEMAHTUKA U I[EJOCTHOCTh 00bEKTa Ta-
PAaHTUPYIOTCSI TTPU HAJIMYMN MHOKECTBA TIOTOKOB YIIPABJIEHUS
3a CYET BBICTPAMBAHUS MOCJIE/I0OBATEIbHOCTH BCEX BHI3OBOB 3a-
IUIIEHHBIX orlepalnii o6bekTa. B pesysbrate TONbKO 0/1Ha OTre-
paiust 00beKTa MOKET ObITh BbI3BaHA B €AMHUILY BPEMEHU, 4TO
00y CJIaBIMBAET MOCIIEI0BATEIBHYIO CEMAHTHKY;

4. concurrent (mapaJiiesibHast): CEMAaHTHKA U TEJIOCTHOCTH 0OBhEKTa
rapaHTUPYIOTCS TPU HAJTUIMHT MHOKECTBA TOTOKOB YIIPABICHUS
3a CYeT TOTO, YTO OTeparys TPaKTyeTcs Kak aromapHas. MHo-
JKECTBEHHbIC BbI3OBBI M3 MAPAJJIEJbHBIX TIOTOKOB YIIPABJICHUS
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MOTYT OCYIIECTBJISITHCS OJIHOBPEMEHHO [IJIsT OJJHOTO 00heKTa
Ha JIF0OBIX TTapaJlIeJIbHbIX OIlepPalUsIX, TIPUYEM BCE TO0JKHBI 06-
pabaThIBaThCs IapaslIebHO, ¢ KOPPEKTHON ceMaHTUKOM. [a-
paJsiieibHbIe OlepaIui CJIeyeT CIPOEKTUPOBATH TaK, YTOOBI
OHW KOPPEKTHO BBITOJIHSAINCDH TPU HAJUIUN Tapajjie TbHOM,
MOCJIeZIOBATEIbHON U 3aNTUINIEHHON OTlepalli Ha OJTHOM U TOM
sKe 00DBeKTe;

5. static (crarmyeckast): onepaiiist He IMeeT HEeSIBHOTO ITapaMeTpa —
1es1eBOro 00beKTa 1 BegeT cebst Mo0OHO TPAJAUIIMOHHOI TJI0-
GaJILHON TTPOIEIyPe.

CaoiicTBa napanennsma (sequential, guarded u concurrent) mpemHa-
3HAYEHBI [/ TTOEPKKU CEMAaHTUKHY TTapajjiein3Ma ornepanuii. ITu
CBOWCTBA CYIIECTBEHHBI TOJIBKO B TIPUCYTCTBUU aKTUBHBIX OOHEKTOB,
MIPOIIECCOB MU ITOTOKOB.

LLIaOnoHHbIe Knacchbl

Illa6nron — 510 NapaMeTPU30BAHHbBINA dJIeMEeHT. B Takux g3bIKax,
kak C++ u Ada, BbI MOskeTe co3/1aBaTh MIaOJIOHHbBIE KJIACCHI, KaK/[bIi
13 KOTOPBIX OIPEIesIsieT CeMelCTBO KIaccoB (Takke BO3MOXKHO CO371a-
Hye maba0HOB (DYHKIIMIA, KasKAbIll U3 KOTOPBIX OIPEIEISieT CeMeiCTBO
dyuxiwit). 1ITabs0HBI MOTYT BKJIFOYATh CJIOTHI JIJISI KJIACCOB, 0OEKTOB
U 3HAYEHU; 9T CJOTBI CJIYKAT TTapameTpaMu mabIoHoB. Ber He Mo-
JKeTe UCII0JIb30BaTh MIabJIoH caM 110 cebe: cHayajla CedyeT CO3/aTh ero
AK3EMILIISIP. JTOT MIPOIIECC MTPEJITIoJIaraeT CBA3bIBanme (DOPMaJIbHbIX T1a-
pamMeTpoB 1rabJioHa ¢ peabHbIMU. B pesysibrare st miabJIOHHOTO KJrac-
ca co3/1aeTcst KOHKPETHBIN, KOTOPBIA MOKHO MCIIOJIH30BATh KaK 000
JPYTOil 0OBIKHOBEHHBII KJIACC.

Yarite Bcero maboHbI KJIACCOB MPUMEHSIIOTCST [IJIs OITMCAHMST KOH-
TEIHEPOB, HK3EMILISIPhI KOTOPHIX MOTYT OBITh CO3IAaHbI JsI XPAHEHMS
crierupuIecKux 9JIeMEHTOB, 4TO 00ecIiedrBaeT st HUX 6e30I1acHOCTb
tunoB. Hanpumep, caexytomuii pparment xkoga C++ oObsiBiIsieT mapa-
MeTpu30BaHHBIN Kacc Map (Kapta):

template<class Item, class VType, int Buckets>

class Map {

public:

virtual map(const Itemd&, const &VType);
virtual Boolean isMappen(const Item&) const;

I
3aTeM BBl MOJKETE CO3/[aTh IK3EMILJISIP ATOTO MA0I0HA JIJIsT 0TOOpa-

xennst 00bekToB Custoner (ITokymaTesnp) Ha 00bekThI Order (3akas):
m . Map<Customer, Order, 3>;
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PaclmpeHHbie knaccei

UML Tozke 103BOJISIET MOJIEJTUPOBATH 1abJI0HHbIE Kiacchl. Kak mo-
Ka3aHo Ha puc. 9.7, OHU M300PaKAIOTCS TaK JKe, Kak OOBIYHbIE, HO C JI0-
MOJHUTEJBbHON MYHKTUPHOM PAMOUYKON B BEPXHEM IPABOM yTJIY MHUK-
TOrPaMMBbI KJIACCa, TJI€ EPEYNCIISIOTCS apaMeTphI abIoHa.

Kax ciieryer u3 pucyHka, MOJIEJIMPOBATH CO3/IaHNE IK3EMILISIPA 11ab-
JIOHHOTO KJIacCa MOKHO JIByMsI CIIOCOOaMK — SIBHO U HesIBHO. B mmepBom
ciiydae BbI 00ObsIBIIsIETE KJIACC, UMSI KOTOPOTO OIMKCHIBAET CBSI3BIBAHUE;
BO BTOPOM — IIPUMEHSIETE CTEPEOTUI 3aBUCUMOCTH (Takol Kak bind),
KOTOPBII YKa3bIBAET HA TO, YTO UCTOYHUK CO3/IA€T 3K3EMILJISIP 11€JI€BOTO
mabJI0Ha, UCTIONB3YST IEVCTBUTEIbHBIE TAPAMETPBL.

napameTpsbl WwabnoHa
LIaBMNOHHbIN KNnacc ltem

Value
buckets : IntegerExpression

+ map(i : Item; v : VType)
+ isMapped(i : Item) : Boolean {guery}

&

\  «bind» <ltem—Customer,
VM VType— Order
\ buckets— 3>
ABHOE CBA3blBaHNe

HeABHOE CB4A3biBaHME

Map<Item— Customer
VType— Order A
buckets — 3> OrderMap

Puc. 9.7. LLIabnoHHble Kiacchl

CraHpapTHble 3/1eMEHTbI

Bce mexanuambl pacimupennss UML npuMeHuMBbI K kiaccaM. Harre
BCETO BbI Oy/IeTe MCITOJIb30BATh MOMEYEHHbIE 3HAYEHST IS PACIITHPE-
HUS CBOMCTB KJacca (Takue Kak creludukaliis Bepcuu Kiacca) 1 cre-
PEOTHUTIBI /17151 cTIeIn(PUKAITIT HOBBIX BUIOB KOMITOHEHTOB (B 9aCTHOC-
TH, KOMIIOHEHTOB, CIIeIIU(UYHBIX JIJISI MOJIEJIN ).

UML onpesesisier yeTbipe CTaH@PTHBIX CTEPEOTHUIIR, TPUJIATaeMbIX
K KJIaccaM:

1. metaclass — ommchIBaeT KiaaccupuKaTop, 00beKTaMu KOTOPOTO
SIBJISTIOTCSI BCE KJIACCHI,

2. powertype — OIKCHIBAET KJaacCU(PUKATOP, YbUMHU OOBEKTAMU SIB-
JISTIOTCSI I0YepHUE KJIACChl 3a/JaHHOTO POJAMTEIBLCKOTO KJ1acca;

3. stereotype — yKa3bIBaeT Ha TO, YTO KJIacCUMDUKATOP MPeICTABIISET
co00il CTEPeOTHII, KOTOPBIIT MOKET ObITh TIPUIOKUM K APYTUM
9JIEMEHTAM;

4. utility — ommchIBaeT Kjacc, aTpuOyThl U Olepaluu KOTOPOTo
UMEIOT CTaTUYECKYIO 00JIaCTh JIeHCTBYSL.
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Ha 3ameTtky. MHOrve ctaHgapTHble CTEPEOTUMbI U KITIOYEBLIE
CN0Ba, MMeloLMe OTHOLLEHME K KflaccaMm, 00CyXaalTcs B Apy-
rmx rnaeax (CM. NPeaMEeTHbIN yKasaTesb).

TUNKUYHbIE NPUEMBI MOENMPOBAHNS

MopenupoBaHue ceMaHTUKM Knacca

[1aBHAs 11€/1b NCTIOTB30BAHMSI KJIACCOB — MOJIETUPOBaHIe abCTpak-
IHii, KOTOPBIE OTPEIEISIOTCS TIPOGIEMOI, KOTOPYIO BbI ITBITAETECH Pe-
IIUTh, 1100 TeXHOJIOTUEl, IPUMEHSAEMOi 11st pellieHus] JaHHOM 1pobJie-
mbL. [Tocsie Toro kak a1u abCTpaKIuy UACHTUDUITTPOBAHDI, CIELYOIIHIT
miar — crenu@ukanms 1X CeMaHTHUKH.

UML npemocTaBisgeT B Ballle paclopsizKeHNe TMUPOKUHN CIIEKTP
CPe/ICTB MOJIeJIMPOBAHMS, HAUMHAsA ¢ OTHOCUTENbHO HehOpMaJbHBIX
(obGst3aHHOCTEl) ¥ 3aKaHYMBast B BbICIIEH cTereHn (hopMaJnu30BaH-
oM (OCL — Object Constraint Language). Mimest Takoii BbIOOD, BbI
JIOJIZKHBI OTIPE/IeJINTD KeslaeMblil YPOBEeHb JleTaIu3alii B COOTBETCTBUN
C KOMMYHUKATHBHBIM IIpe/iHa3HaueHUeM Balleil Mojesn. Eciu ee Ha-
3HaYeHue COCTOUT B Ilepesiaye MHGOPMaIlni KOHEYHBIM [10JIb30BaTeISIM
1 9KCIIEPTaM B IIPEJAMETHON 00J1aCTH, OHA MOJKET OBITh MeHee (hopMaJib-
HoW. Ecymu jke 11es1b 3aKJII09a€eTCst B MOJJIEPIKKE TIPSIMOTO U 00PaTHOTO
MIPOEKTUPOBAHUS MEKY MOJEIBIO U KOJOM, TO MOJIENb JI0JKHA ObITh
dhopmasmzoBana B 6oJbiieil crerienu. Eciin HazHaueHUe MOJIENIN — ee
MaTeMaTUYecKoe Mpe/ICTaBIeHNE CO CTPOTUM JI0KA3aTeIbCTBOM KOPPEK-
THOCTH, CJIe/lyeT MaKCUMaJIbHO (hOpMan30BaTh ee.

Ha 3ameTky. MeHee ¢popmanbHas MOAENb — HE 3HAYUT MEHee
ToyHas. [MpocTo oHa MeHee noapobHas. Mpu BbIBope YPOBHSA Gop-
MaslbHOCTM Bbl OOJIKHbI COON0AaTb Mepy, obecnevnsasa getanm-
3aumo, A0CTATOYHYIO A1 TOro, YTOObI caenaTb MOAESb BrOJIHE
MOHATHOM.

YT06bI CMOJIETMPOBATH CEMAHTUKY KJIacca, BBIOEPHUTE OJIMH U3 CJIe-
JIYIOTINX BAPUAHTOB, BBICTPOEHHBIX B TIOPS/IKE BO3pacTanust (hopMalib-
HOCTU:

O omnpenesnmre ob6s13arHOCTH Kitacca. OGA3aHHOCTD — HTO KOHTPAKT
nin 06s13aTeIbCTBA TUIIA UK KJIACCA; OHA OIHCHIBAETCS B MTPU-
MEYaHUSIX, TIPHCOEIUNHEHHBIX K KJIACCY, IHOO B IOMOJTHUTETHHOM
pasjieie, BKJIIOUCHHOM B IIMKTOTPaMMYy KJIAccCa;

O cnenudunmpyiite ceMaHTUKY KJacca Kak e/[MHOTO 1[eJI0ro, 1C-
MOJIb3ys CTPYKTYPUPOBAHHBIN TEKCT, KOTOPBIH TTPeCTaBIeH
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B BHJI€ IPUMEUYAHUsI CO CTEPEOTUIIOM Semantics, IpUcoenHEeHHO-
TO K KJ1accy;
U onummre TeJo KayK0TO METO/Ia, UCIIOJIb3YsI CTPYKTYPUPOBAHHBII
TEKCT WJIU SI3BIK IIPOrPAMMHUPOBAHIS, KOTOPBIH TIpeJicTaBeH B (hop-
Me IIPUMEYAHHSI, COEJMHEHHOTO C OIlePaliieil CBSI3bIO 3aBUCUMOCTL;
U s3amaiite mipeji- ¥ TOCTYCJIOBUST KAsK/OH OTTEPaIiii, a TAaKKe MHBApH-
AHTBI BCETO KJIAcca Kak 11eJI0T0, UCIIOJb3Ysl CTPYKTYPUPOBAHHBIN
TEKCT. DTU DJIEMEHTBI 0TOOPAKAIOTCS B IIPUMEYAHUSAX COOTBETC-
TBEHHO CO CTEPEOTUITaMHU precondition, postcondition m invariant, co-
eIMHEHHBIX ¢ OTIepaIlUsIMI WU KJIaCCaMU CBSI3bI0 3aBUCUMOCTH;
Q cremudunmpyiite 1S KJaacca MalinHy cocTosiHuil (state machi-
ne). Mawuna cocmosnuti, W KOHEUHbll AGMOMant, — 3TO TO-
BeJleHMe, OIIMChIBAIOIIEEe ITOCJIE0BATEIbHOCTh COCTOSTHUM, KO-
TOpbIE TIPUHUMAET 00bEKT 3a BPEMS CBOEIO KU3HEHHOTO I[UKJIa
B OTBET Ha COOBITHS, BMECTE C er0 peakiineil Ha 9T COObITHS;
mpopaboTaiite BHYTPEHHIOI CTPYKTYPY KJIacca;
crierupuIUpynTe KOomepauio, pecTaBadiontyo kaacc. [log
Koonepayueil TOHNMAaeTCst COOOIIECTBO POJIeil 1 IPYTUX dJI€MeH-
TOB, KOTOPbIe paboTaIOT COBMECTHO JIJIs IIPEICTABIECHUSI HEKOETO
001I1er0 TIOBEIeHUs, OTJIMYHOTO OT TIOBEJICHUST TIPOCTOI CYyMMBbI
TUX 2jieMeHToB. Koomepaiusi nMeeT Kak CTPYKTYPHYIO, Tak
W TMHAMUYECKYTO YaCTH, TIO9TOMY BBl MOJKETE MCII0JIb30BaTh ee
JIJISI OITMCAHUSI BCEX CTOPOH CEMaHTHUKH KJIacca;
U chopmynupyiite npei- ¥ TOCTYCJIOBUS KasK/I0M Olleparium, a Tak-
JKe MHBAPUAHTHI BCETO KJIacca Kak IeJIoTo, CpeicTBaMu (hopMasb-
HOTO A3blKa Harogo0ue OCL.

(N

Ha npakTtuke Bbl Oy/ieTe MCIOJb30BaTh JJIsl PA3HbIX aOCTPAKITHUIi
Ballleil CCTeMbI HEKYIO KOMOMHAIUIO BBIIIEPACCMOTPEHHBIX ITOXO0/I0B.

Ha 3ameTky. Mogenvpys cemaHTUKy Knacca, NMOMHUTE O TOM,
4YTO Bbl HAMEPEHLI BbIpa3nTb B NepByto odepenb: YTO nenaet
knacc, nnmxe KAK oH aT1o genaert. B nepsom cny4vae cneunduka-
LA CeEMaHTUKM Knacca npeanosiaraet onmcaHue ero OTKpbIToro,
BHELUHEro npencraBieHnsi, BO BTOPOM —3aKpbITOro, BHYTPEH-
Hero. MoXHO MCnonb3oBaTb COYETAHME 0OOMX NPEACTaBNEHWN,
BHeLLHEee NnokasblBasi KNIMEHTaM K/1lacca, a BHYTPEHHEE — TEM, KTO
3aHAT ero peanusauymen.

CoBeTbl M MOACKA3KM

Korza Bbl Mosespyete kaaccudukratopsl Ha UML, He 3a0bIBaii-
T€ O CYIIECTBOBAHUHU MIMPOKOTO CIIEKTPA CTPOUTEJBHBIX GJIOKOB, TIpe-
JIOCTABJICHHBIX B Ballle paclopsikeHne, — oT MHTepGercoB /10 KIACCOB,
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KOMIIOHEHTOB U JIp. BbI I0JKHBI BBIGPATH TOT 3JIEMEHT, KOTOPbIil Ha-
WJTydIuM 00pa3oM COOTBETCTBYET Baliieit abctpakiuu. XOpoIo CTPyK-
TYPUPOBAHHBIN KJIacCH(UKATOP HAJIEJIEH CIeTYIOINMU XapaKTePUCTU-

KaMu:

L 00O OO0

MMeeT U CTPYKTYPHbIE, U IOBeIeHYeCKNe aCITeKThI;

006J1a/1aeT BHICOKOH COTJIACOBAHHOCTBIO U CJTab0il CBSIBAHHOCTBIO;
PACKPBIBAET TOJIBKO T€ CBOICTBA, KOTOPbIE HEOOXOIMMbI KJIHEH-
Tam, 9TOOBI UCTIOIB30BATD KJIACC, U CKPBIBAET BCE OCTAHHBIE,
HE/IBYCMBICJICH B IJIaHe MpeIHa3HAYeHU U CEMAHTUKH;
crieruUIPOBaH He HACTOIBKO TTOIPOOHO, YTOOBI HE OCTABUTH
HUKAKOIT CBOOOBI T€M, KTO €ro Oy/IeT peain30BbIBATH;
crieruUIIPOBaH He HACTOJHKO MOBEPXHOCTHO, YTOOBI IOMyC-
TUTb HEOIHO3HAUYHOE IOHUMaHUe.

Korzaa Bbr n3o6paskaere kaaccuduxarop Ha UML:

Q

Q

ITOKa3bIBaliTE TOJIBKO T€ €T0 CBONCTBA, KOTOPBIE BasKHBI IS T10-
HUMaHKU aOCTPAKINK B JaHHOM KOHTEKCTE;

BBIOUPaiiTe BEPCUIO CO CTEPEOTHIIOM, KOTOPast HAMJIydIIuM 00pa-
30M OTpa’KaeT HazHaueHUe JIAHHOTO KiaccuuKaTtopa BU3yasbHO.
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Fnasa 10. PacuumpeHnbie ¢cBA3M

B sToO11 ri1aBe:

B PacmmpenHbie CBSI3U: 3aBHCUMOCTH, 0000IIEHH S, ACCOIMAIINH,
peanu3aniy ¥ yTOUHeHUs

B  MoaenupoBaHue CHCTEM CBA3el

B Co3szanue cucreM cBs3eii

Mopenupyst cyniHocTr, (GOpMUPYIOIIKME CI0BAPD Balllel CUCTEMbI, BbI
JIOJIKHBL TaKKe II0Ka3aTh, KaK 9TU CYIIHOCTH CBSI3aHBI APYT C JIPYTOM.
CBsi3#, OJTHAKO, MOTYT OBITH JOCTATOYHO CJOKHBIMU. Busyannsanus,
cnermnuIMpoBaHue, KOHCTPYUPOBAHUE U TOKYMEHTHPOBAHUE CUCTEM
cBsi3ell TPeOYIOT psijia PACITMPEHHBIX CBOICTB.

3aBucuMoCTH, 0600IIeHNST 1 aCCOTMAINN — HAanboJee BaKHbIE
crpouTtesbhbie Osoku cBsizeii B UML. 9t ¢Bsi3u 00/1a1a10T MHOKECT-
BOM CBOUCTB TIOMUMO T€X, 4TO y’Ke ObLIM OTUCAHBI B TPEIABIAYIIEN
gacTu. Takske BbI MOKeTe MOJIeTMPOBATh MHOKECTBEHHOE HACJIeI0BA-
HUe, HAaBUTAITNIO, KOMIIO3UIINIO, YTOYHEHWE U JIPYTHe XapaKTePUCTUK.
Wcnonb3ys 4eTBepTHIN BUJL CBA3EH — peaqns3ainio, MOKHO MOZETUPO-
BaTh coelMHeHNe MeXTy NHTephEelcoM M KIacCOM MU KOMITIOHEHTOM
700 MEXK/y BapUAHTOM HCIOJIb30BaHust 1 Kooreparnueit. UML momyc-
KaeT MOJIEJIMPOBAHNE CEMAHTUKHU CBsI3eil Ha JI000M ypoBHE (hOopMab-
HOCTH.

VipaBiieHue CJIOKHBIME CUCTEMaMU CBsI3eil TpeOyeT MCIoIb30Ba-
HUSI TPABUJIbHBIX CBsI3el Ha TIPABUIBHOM YPOBHE J€TATU3AIIH, YTOObI
He MMeJI0O MeCTO HU Ype3MepHOoe YIIpoIlleHue, HU U3JINIITHee YCI0KHe-
HUe Balleil CUCTeMBbI.

BeepneHne

Korjia BbI TIPOEKTUPYETE JIOM, Ba)KHO OIPEJEJUTD, KaK Oy/IyT pacmo-
JIaraThCs KOMHATBHI TT0 OTHONIEHUTO APYT K ApyTy. CKakeM, BBl pernaere
MOMECTUTD TJIABHYIO BAHHYI0 KOMHATY Ha MIEPBOM 3Take, TOAAJIbIIE OT
dacaza goma. Jlajbline HaAJIEKUT MPOAYMATh OOLIMII [IJIAH PACIIOJIO-
JKEHMsT KOMHAT (HalpuMep, yuyecTb HeoOXOIMMOCTh BHOCA TIPOLYK-
TOB M3 Tapaka Ha KyXHIO: ObLI0 ObI HEPa3yMHO, €CJii Obl Ha 9TOM MyTH
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MPUIILJIOCHh TIPOXO/IUTDH YePe3 BAaHHYIO, TIOITOMY TaKOW BapUAHT BbI OT-
Bepruere).

MOKHO COCTaBUTh JOCTATOYHO MOAPOOHBIN IIJIaH J0Ma, IIPOCTO
YUUTHIBASI 3T OCHOBHBIE CBS3U M BapUaHThI NCosib3oBanust. OHAKO
ecJI He YYUTBIBATh B IPOEKTE GOJIee CIOKHBIX CBSI3€l, B KOHIIE KOHIIOB
BBI CTOJIKHETECH C CEPhE3HBIMU TPyAHOCTSMU. [[omycTrm, Bac BIoTHE
yCTpauBaeT PacIioJioKeHre KOMHAT Ha KaK/IOM 9Taske, HO KOMHATBI Ha
Pa3HBIX 9TaKaxX COCE/NCTBYIOT HEYAauHO. B yacTHOCTH, KOMHATY Balei
JIOYEPU BbI TIOMECTHJTH TTPSIMO HAJl CBOEN BAHHOM, a JIEBOUKA YIUTCST UT-
parb Ha Gapabaxe. ITOHSATHO, YTO M3HAYANBHYIO CXEMY HPHUIETCS TIepe-
CMOTPETD.

AHaJIOTHYHBIM 00pPa30M BbI JIOJKHBI YCTAHOBUTD, KaK CKPHIThIE Me-
XaHU3MBI JoMa (KOMMYHUKAITUW, TPOBOJIKA, HECYTIINE KOHCTPYKITUHT
U T.11.) MOTYT MOBJUATH HA MO3TAKHBIN TLJIaH. Tak, HATIpuMep, CTOU-
MOCTh KOHCTPYKIIUW 3HAYMTETHHO BO3PACTET, ECJIM BbI He PA3MeCTUTe
KOMHAThI TAKUM 00Pa3oM, YTOObI OHU UMeJIH 00II1e CTEHBI, B KOTOPBIX
MOZKHO IIPOJIOKHUTH TPYObI M BOJOCTOKHU.

To ke camoe MPOUCXOANT, KOT/[a BBI CO3/Ia€Te MPorpaMMHoe obec-
nedenue. 3aBUCUMOCTH, 0O0OIIEHNS U aCCONMAMK — Hanboree ooume
CBSI31, C KOTOPBIMU BBl CTAJIKUBAETECH TIPU MOJIETUPOBAHUN TTPOTPAM-
MHBIX CHCTEM, HO BaM IIOHAZ00UTCS HEMAJIO PacIIUPEHHbBIX CPEACTB
JUIS OTTMCAHWS TAKUX CB3ell. B pe3ysbrare BaM yZ1acTcs OXBaTUTH dJIe-
MEHTBI MHOTUX CUCTEM, YTO II03BOJIUT U30eKaTh HELOPaOOTOK B J[1-
3aiife.

C ar1oii esbio UML obeciieunBaer 1peacTaBieHue MHOKECTBA J[0-
noTHUTENbHBIX cBOUCTB (puc. 10.1). /lanHasg HOoTaIMs MO3BOJISIET BaM
BU3YaJU3UPOBATH, CHENM(PUITUPOBATH U IOKYMEHTUPOBATh CUCTEMBI
cBsI3ell Ha JII0O0M YPOBHE JIETAJIU3AIMH 110 BAllleMy KeJIAHWI0, — JaxkKe
JIOCTATOYHOM JIJISt OCYIIIECTBJICHUS TIPSIMOTO ¥ 0OPAaTHOTO ITPOEKTUPOBa-
HUS MOJieJield M KoJia.

EmbeddedAgent | | Controller |
MHOXECTBEHHOE
HacnegoBaHue
HanpaBeneHue accouuaumm
«interface»
Connectable SetTopController
- -a - - J authorizationLevel
connect()
disconnect() startUp()
shutDown() «permity»
connect() <‘ ->#--1 Channellterator
disconnect()
peanusauus

3aBUCMMOCTb CO CTepeoTUnom

Puc. 10.1. PaclumpeHHble CBS3M
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PacwmpeHrHbie cesazu

Ba3oBbie NOHATKA

Ces13b — 9TO coelHeHNe CyIHOCTEN. B 06bEKTHO-OpHEHTHPOBAHHOM
MOZIEJIMPOBAHIHK CYIIECTBYIOT YeThIpe HanboJiee BasKHbIX THIIA CBA3EIL:
3aBUCHMOCTH, 06001IIeH s, acconuanuu u peaausanuu. Csisu nuzobpa-
JKAIOTCS IMHUSIMUA PA3HOTO HAUYePTAHMS.

3aBUCUMOCTHU

3asucumocmo — 3TO CBA3b MCIOIB30BAHNS, YKA3bIBAIOIAs, UTO U3Me-
HeHue criennduKanmii oiHOH CYIIHOCTH, HanpruMep Kiacca SetTopController
(YcranosuthBepxuuitKourposnep) na puc. 10.1, MmoxeT moBAUATH
Ha JIpyTHe CYIHOCTH, KOTOPbIe UCIOJb3YIOT ee, HallpuMep Ha KJacc
ChannelIterator (MreparopKanama, — HO He Ha00OpPOT. 3aBUCUMOCTD
n306paskaeTcst B BU/E MyHKTUPHOI JIMHIK CO CTPEJIKOM, HATIPABJIEHHOM
K TOU CYIIIHOCTH, OT KOTOPOW 3aBUCHUT elile oiHa. [IpuMensiiTe 3aBucu-
MOCTH, KOT/Ia XOTUTE MTOKA3aTh, YTO HEKAsl CYIIHOCTD UCIIOJIb3YET JIPYTYIO.

I[Tpocrast, 6€3 MOMOJHEHWIT, CBSI3b 3aBUCUMOCTH BCTPEYAETCS YAllle
Bcero. OHaKo, ecjii Bbl XOTUTE TIOJTYEPKHYTh HEKHE CMBICJIOBBIE OTTEH-
ki, UML nipesroctaBiisier BaM HaOOP CTEPEOTUTIOB, KOTOPbIE MOTYT ObITh
MPUJIOKEHBI K CBA3M 3aBUCUMOCTH. VIMeromnnecs cTepeoTUu bl MOKHO
paszesinTh Ha HECKOJIbKO TPYIIIL.

Bo-1miepBBIX, €CTh CTEPEOTHII, KOTOPBI KacaeTcs CBsI3el 3aBUCIMOC-
TH MEKTY KJIaccaMu 1 0ObeKTaMU Ha JIMarpaMMe KJIacCOB:

1. bind — MOKa3bIBAET, YTO UCXOAHBINH OOBEKT CO3/IAET HKIEMILIISIP
1[€JIEBOTO, UCIIOJIb3Y S 3a/JaHHbIe PeajlbHbIe [TapaMeTPhL.

Vcnonb3yiiTe bind, KOraa Hy;KHO YTOYHUTH TTOAPOOHOCTH, Kacaio-
muecst MmabJOHHBIX KiaaccoB. Hampumep, ¢BsI3b MeX/y MaOJIOHHBIM
KOHTEIHEePHBIM KJIACCOM U 9K3EMILISIPOM 9TOrO KJacca JOJIKHA MO-
JIeJITPOBATHCA 3aBUCUMOCTHBIO bind. OHa BKJOUAET CIIMCOK JCHCTBU-
TEJbHBIX APTYMEHTOB, COOTBETCTBYIOMMUX (hDOPMATbHBIM apTyMeHTaM
mabJioHa.

2. derive — IIOKa3bIBA€T, 4YTO MCTOYHUK MOJKET OBITH BBIYUCJICH
110 I1eJIM.

WNcnomb3oBaTh derive ciegayer pu MOJETUPOBAHUYN CBSI3U MEXKITY
ABYMsI aTpUOyTAMU UJTH JIBYMsI ACCOTUAIIUSIMH, OJTHA 3 KOTOPHIX KOHK-
peTHa, a BTopas — KoHuentyaabHa. Hampumep, kiacc Person (Hesosek)
MOJKET UMETh KOHKPETHBIN aTpuOyT BirthDate ([ataPoskmenust), a Takske
atpubyT Age (Bospacr), kotopsiit mpoucxoaut oT BirthDate, moaTomy
He 00bsIBJIEH OT/IeTbHO B Kiracce. CBsi3b Mesky BirthDate m Age BhIpasKa-
€TC4 3aBUCUMOCTBIO derive, TO eCTb Age BbIBOAUTCA U3 BirthDate.

3. permit — MOKa3bIBAET, YTO UCTOUHUK UMEET 33/TAHHYIO BUIUMOCTD
JLIS TIeJTH.
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Takast 3aBHCUMOCTD MPUTOIUTCS BaM, €CJIU BbI 3aX0TUTE 0bectie-
YUTb KJACCY JIOCTYII K 3aKPbITBIM CBOiicTBaM Jpyroro kjiacca. B C++
JIUIST ATHX JKe TeJIell PelyCMOTPEHbI Kaacchi-apy3bst (friends).

4. instance0f — IOKA3bIBAET, YTO UCXOAHBIA OOBEKT ABJIACTCS K-
3EMILISIPOM I1€JI€BOTO. O6bIuHO OTO6pa>KaeTCH B TEKCTOBOII HO-
TaIMA BUIA UCXOAHbIH 00bekT © Llenesoit 00bexT.

5. instantiate — IMOKa3bIBAET, YTO MCTOYHUK CO3AET IKIEMILISIPHI
IEJIN.

JlBa mocelHNX CTEPEOTUTIa TIO3BOJISIOT BaM SBHO MOJIEJTUPOBATD
CBSI3U «KJ1acc/00BeKT>. MOKHO MCII0Ib30BaTh instance0f mpu Mozenpo-
BaHWUU CBSI3U MEKIIY KJIACCOM M OOBEKTOM Ha OJIHON ¥ TOH JKe narpam-
Me JI00 CBSI3M MESKLY KJIACCOM M €T0 METAKJIACCOM; OJTHAKO TIOCJIE/HSIS
00BIYHO 0TOOpasKaeTCsi B TEKCTOBOM cuHTakcuce. CtepeoTuir instantiate
CBU/IETEJILCTBYET O TOM, YTO OJIMH KJIACC CO3/aeT 0OBEKTHI JIPYTOro.

6. powertype — cooOImaer, 4To IeJIeBOil OOBEKT ABJISAETCS CyIep-
TUIIOM HCXoaHOoro. CymnmepTun — 3To Kiaaccugukarop, 00beKThI
KOTOPOTO SBJISAIOTCS JIOYEPHUMHM 110 OTHOIIEHHIO K 3a/laHHOMY
POUTETHCKOMY.

Cuenyer ucnosb3oBaTh powertype, KOTJa HY)KHO MOJeJIMPOBATh Te
KJIaCChl, KOTOPbIE 110 OTHOLIEHUIO K JAPYTUM SBJISIOTCS KJIACCU(UKATO-
pamu (Kak WHOT/[a OBIBAET MIPU MOJIEJIUPOBAHNN Oa3 JaHHBIX).

7. refine — MOKa3bIBAET, UTO UCTOUHMK HAXOAUTCS HA O0JIEE TOHKOM
ypPOBHE aOCTPAKITUH, YEM I[EJTh.

Mcnonbsyercst npu MOJeIUPOBAHUU KJIACCOB, IPEACTABIIAIONINX
OJTHO U TO K€ TMOHSITHE Ha Pa3HbIX yPOBHAX abcTpakinuu. Hampumep,
B IIpoliecce aHan3a Bbl MOXeTe onpeneuTb Kiaace Customer (Ilokyma-
TeJIb), KOTOPBIN B ITPOIIecce MPOEKTUPOBAHUsI Oy/eT yTOuHeH /10 Ooee
JIeTaJIN3MPOBAHHOTO Kyacca Customer ¥ 3aBeplleH peajusarueil.

8. use — cnemmUIMPyeT, YTO CEMaHTUKA UCXOTHOTO JIEMEHTA 3a-
BHUCHUT OT CEMAaHTHKH OTKPBITOM YaCTH I1eJIEBOTO.

HpI/IMeHﬂfITe use, Korga XoTmure ABHO 0003HAUNTD 3aBUCUMOCTD KaK
CBA3b UCIIOJIb30BaHMA, B IIPOTUBOBEC ITPOYHM 3HAYECHUAM 3aBUCHUMOC-
Tef[, IIpeJCTaB/JI€HHbIM B CTEPEOTUIIAX.

Ynomsauem JIBa CTEPEOTHUIIA, KaCarOINXCA CBSI3€l 3aBUCUMOCTU MEK-
Ay HaKe€TaMU:

1. import — MOKa3bIBAET, YTO OTKPHITOE COAEPIKUMOE HENEBOTO IMa-
KeTa BXOJUT B OTKPBITOE TIPOCTPAHCTBO UMEH UCXOIHOTO MAKeTa,
Kak ecJi ObI OHU OBLIN JIEKTAPUPOBAHBI B ICXOIHOM;

2. access — MOKA3bIBAET, YTO OTKPHITOE COAEPIKMUMOE TIEIEBOTO MaKe-
Ta BXOJUT B 3aKPBITOE MTPOCTPAHCTBO MMEH ncxoaHoro. HekBa-
JUIIMPOBAHHbBIE UMEHA MOTYT TIPUMEHSITHCS BHYTPU UCXO/I-
HOTO, HO He MOTYT PEIKCIIOPTUPOBATHCSL.
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PacwmpeHrHbie cesazu

I/ICHOHBBYﬁTe import m access, Korja 3aX0TuUTe 3a/1eliCTBOBATH AJe-
MEHTDI, 00bABIECHHDIE B APYTrux IakeTax. I/IMHOPT 9JIEMEHTOB I103BO-
JIAET OTKAa3aTbCA OT IIPUMEHEHU A ITOJTHBIX KBaJII/I(pI/IL[I/IpOBaHHbIX nMeEH
ISl CCbIJIOK Ha 9JIEMEHTBI JIDYTHUX TTAaKETOB B TEKCTOBbIX BbIPAKEHUIX.

L[Ba CTEPEOTHUIIA OTHOCATCA K CBA3AM MCITOJIb30BaHUA MEK/Y BapUr-
aHTaMM MCIIOJIb30BaHMA:

1. extend — ITOKa3bIBa€T, 4YTO 1eJ1eBOM BapuaHT UCIIOJIb3OBaHUA pac-
MU PAET IMOBEAEHNE NCXO/JHOTI'O;

2. include — IIOKa3bIBa€T, 4YTO MCXOJIHBII BapuaHT HUCIIOJIb30OBaHUA
SIBHO BKJIIOUaeT B cebs IoBeZE€HNE /IPYIOTr0o BapruaHTa NCIT0JIb30-
BaHUA B MECTE, YKa3aHHOM B NCXO/IHOM.

Wcnonn3yiiTe extend u include, a TakKe MpoCTOE 060011IeHIe, KOT/Ia
BaM TPeOYeTCst BBIIOJHUTD JIEKOMITO3UIIMIO0 BAPHAHTOB MCIOJIb30BAHUS
Ha IIOBTOPHO UCIIOJIb3 YeMble YaCTHU.

OiMH U3 CTEpeoTUIIoB BBl Oy/eTe BCTpeYaTh B KOHTEKCTE B3aUMO-
JIeiicTBUSA 0OBEKTOB:

O send — mokasbIBaeT, YTO MCXOAHBIN KJIacc MOChIIAeT coobIeHne
1[eJIEBOMY.

HcnonbayiiTe send, KOrjia BaM MPeCTOUT CMOJIETUPOBATD OTEPAIUIO
(Takyio Kak [efCTBIE, CBSI3aHHOE C MEPEXOJI0M MEKILY COCTOSHUSIMHU ),
Hepejalolyio JaHHOe COObITHE 1eJIeBOMY 0OBEKTY, KOTOPbIH, B CBOIO
oYepe/ib, MOKET UMETh aCCOIMUPOBAHHBIN KOHEYHBIN aBTOMAT. 3aBH-
cUMOCTBD $end o3BoJIsteT BaM a(h(hEKTUBHO CBSI3aTh JAPYT € APYTOM /[Ba
HE3aBMCUMBIX aBTOMATA.

U1 HaKoHell, ellle OAUH CTEPEOTHIl Bbl BCTPETUTE B KOHTEKCTE Opra-
HU3AIUY 5JIEMEHTOB Ballleil CUCTEMbI B OACUCTEMBI U MOJIEIU:

U trace — MOKA3bIBAET, UTO 11€JIEBOI 3JIEMEHT SIBJISETCS UCTOPU-
YECKUM TPE/IIeCTBEHHUKOM UCXOIHOTO (MTHAU€e TOBOPS, TEM Ke
3JIEMEHTOM, HO Ha PAaHHEN CTanu Pa3paboTKN).

WcnonbsyiiTe trace, Korjga Hy>KHO CMOJIEJIMPOBATD CBSI3U MEXK/LY dJie-
MEHTaM¥ Pa3JnIHbIX Moziesieli. HarpuMep, B KOHTEKCTe apXUTEKTyPbI
CUCTEMBI BADUAHT MCITOJIb30BAHUS B MOJIEJTN BADMAHTOB MCTIOIb30BAHNS,
[PEICTaBISAONN (DYHKIMOHATBHOE TPeOOBaHKE, MOKET TPACCHPOBATh-
s B TIaKEeT COOTBETCTBYIOIIEN MOJIe/ N In3aiiHa, ITPe/ICTaBIIsoNel apTe-
(haxTeI, KOTOPBIE peayn3yIoT TaHHbII BAPUAHT MUCIIOTh30BAHNUS.

Ha sameTky. Bce cBA3u, BkoYaa 0600LuieHme, accoumaumnio
1N peanmsaunto, ABASIOTCA KOHLENTYyalbHbIMN PA3HOBUOHOC-
TAaMKn 3aBucumMocTten. Ob6obLieHne, accounauma n peanusa-
uma obnagaloT 4OBOJSIbHO BAXHOW CEMAHTUKON, 4,O0CTATOYHOMN
0§ TOro, 4ToObl TPAKTOBATb MX Kak pasnunyHble BUAbl CBA3€EN
B UML. lNepeyncneHHsble BbIlle CTEPEOTUMbI OTPAXAKT TOHKNE
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HIOAHCbl 3aBUCUMOCTEN, Kax4asa n3 KOTOPbIX HaaeneHa CBOen
coBCTBEHHOW CeMaHTUKOW, HO HE HACTOJIbKO CEMaHTNYECKN
yoaneHa ot 006bl4HOM 3aBUCMMOCTU, HTOObI MPeacTaBAsaThb ee Kak
oco0bbli BUA, cBA3K. B KakoM-TO CMbIC/ie 3TO HE 04eHb OTBeYyaeT
naoeonormm UML, HO onblT noka3biBaeT, YTO NOA00OHbIM Noaxomq,
NMo3BONSIET AOCTUYb OanaHca B onpeaeneHnm BaxHbIX BUOOB CBSI-
3el, C KOTOPbIMW Bbl MOXETE CTOJIKHYTbCS U U30exxaHnem n30bi-
TOYHOrO YMUcna BapruaHTOB BbiOOpa Asga pa3padoTymka Moaenu.
Bbl He owmnbeTech, ecnu cHavyana cmoaenupyerte 06006LeHus,
accoumaumn n peanmaaumun, a Bce ocTalbHble BUObl CBsi3er 0603-
Ha4YnTe 3aBUCUMOCTAMM.

006o00LeHus

O606wenue — 1o cBsI3b 001IETO KIaccuGUKaTopa, Ha3bIBAEMOTO
CYMEPKJIACCOM WJIM POAUTENIEM, 1 O0Jiee KOHKPETHOTO, Ha3bIBAEMOTO
MO/IKJIACCOM MJIM JI0YePHUM KjaccoMm. Hampumep, y Bac MOTYT ObIThH
obmuit kixace Window (OkHO) u Gosiee KOHKpeTHBII — MultiPanelWindow
(MuorodoprounoeOxHo). Eciiu ycraHOB/IEHA CBSA3b 000OIIEHUS OT 10~
YepHero K POJUTENbCKOMY KJaccy, To iepBbiii (MultiPanelWindow) yHac-
JIelyeT BCIO CTPYKTYpy u moBepenune BToporo (Window). Ilputom mo-
YepHUI KJacc MOKET B JIOTOJHEHUE K 3TOMY ITPE/ICTaBUTH HOBYIO
CTPYKTYPY ¥ TIOBeJICHUE MJIN JIaKe TIepeoTIpe/leINTh TOBeIeHue POJIU-
Tesist. B cBsi3u 00001eHUS 9K3EMILIISIPBI TOTOMKA MOTYT OBITH UCTIOJIb-
30BaHbl Be3Jie, T/le TPUMEHUMBbI 9K3eMTIIPBI POJIUTENS — 3TO O3HAYAET,
YTO 9K3EMILJISIP TIOTOMKA MOKET OBITH TIO/ICTABJIEH BMECTO 9K3EMILIISIPA
POUTEIS.

B GosbuinHCeTBE ciydaeB BaM OyeT J0CTaTOUHO 00UHOUHOZ0 HA-
cnedosanust. O Kiacce, KOTOPBIN UMEET TOJBKO OJHOTO POIUTESI, TO-
BOPST, YTO OH MCIIOJIb3yeT OJUHOYHOe HacaegoBanue. OqHako ObiBa-
10T CJIydau, KOr/Jla OJMH KJIacC BKJtoYaeT B cebst acleKThl MHOKECTBA
JIPYTUX — TOTJA JIydllle CMOJIeJIMPOBATD 3TU CBA3U MHOJCECTNEEHHBLM
nacredosanuem. B xauectBe mpumepa paccmorpum puc. 10.2, rae
MoKaszaH Habop KJIACCOB, COCTABJSIONINX MPUJIOKEHNE (DMHAHCOBBIX
yeayT. Y xkiacca Asset (AKTHBBI) Tpu moToMmKa: BankAccount (bankoBc-
kuiiCuer), RealEstate (Heasmxumocts) u Security (Ilennsiebymarm).
JIBa u3 HUX — BankAccount u Security — UMeOT CBOUX COOCTBEHHBIX I10-
ToMKOB. Tax, Stock (Axius) u Bond (O6uraius) — fo4epHIE KIacChl
Security.

Houepnue kaccot BankAccount n RealEstate HacsIeLyIoT OT MHOXKECTBA
ponuteneit. Hampumep, RealEstate — 9TO pa3HOBUIHOCTD Kak Asset, Tak
u InsurableIten (O6bexTCrpaxoBanust), a BankAccount — pa3HOBHIHOCTD
Asset, InterestBearingIten (O6bexTrHauncaenuslIpoenTos), u Insurab-
leItem.
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Puc. 10.2. MHOXecTBEHHOE HaciegoBaHne

HexoTtopble cylepKIacchl UCIOAb3YIOTCS TOJIBKO sl TOTO, YTOObI
100aBUThH, KAK TPABIUJIO, TOBE/IEHNE U MHOT/IA — CTPYKTYPY K KJIaccam, KO-
TOPbIE HACJIEYIOT CBOIO OCHOBHYIO CTPYKTYPY OT OOBIYHBIX CYTIE€PKJIAC-
COB. DTH JIOTIOJIHUTEJIbHBIE KJIACCHI HA3BIBAIOTCS npumecsamuy (Mixins);
OHU He MOTYT NMPUMEHSTHhCS aBTOHOMHO, BCET/la BBICTYIAs B KauecTBe
706aBOYHBIX CYTIEPKJIACCOB B CBSI3M MHOKECTBEHHOTO HACJIEIOBAHMSI.
Hamnpumep, InterestBearingItem m Insurableltem Ha puc. 10.2 — npumecu.

Ha 3ameTKy. [1pryMeHsiiTe MHOXECTBEHHOE HacneaoBaHne OCTo-
POXHO: Bbl MOXETE CTOJIKHYTbCS C NpobaeMamm, ecniv JoHePHUIA
KJ1aCC MMEET HECKOJIbKUX POAUTESNEN, CTPYKTYPA 1 NOBEAEHNE KOTO-
pbIX NepekpbIBaloTCs. Bo MHOMMX Crydasix MHOXXECTBEHHOE Hace-
[oBaHME MOXeT ObITb 3aMEHEHO0 Aesieralmeri, Korga go4epHun
KJ1laCcc HacnenyeT TOMbKO OT OAHOro poauTens, a 3aTemM Nocpenc-
TBOM arperaumm nepeHnMaeT CTPYKTYpPY 1 MOBEAEHNE BTOPOCTE-
NMEeHHbIX poauTenen. Hanpumep, BMECTO cneuvanm3auun Knacca
Vehicle (TpaHCNoOpPT), C OAHOM CTOPOHbI, NO NPUHUMNY LandVehicle
(HasemHbinTpaHcnopT), WaterVehicle (BogHbiTpaHCcnopT) n AirVe-
hicle (BosgyluHbIMTpaHCnopT), a ¢ Apyromn, no npuHumny GasPowered
(HalazoBoin3Heprum), WindPowered (HaBeTpoBoii3Heprnm) n Muscle-
Powered (HaMyckynbHONIHeprnm), oonyctuTe, 4Tobbl Knacc Vehicle
cogepxan B Buae coctaBHowm Yactu meansOfPropulsion (aBuyLias-
Cwvna). [maBHbI HEAOCTATOK AAHHOIO MOAX04a B TOM, YTO A1 Taknx
BTOPOCTENEHHbIX POAVUTENIEN YTPAYMBAETCH CEMAHTMKA NOACTa-
HOBKMW.

ITpocroii, 6e3 gonosnHeHuii, cBsA3u 00001IeHns OyAeT J0CTAaTOYHO
B GOJIBIIMHCTBE CJIydaeB HACJAeJ0BaHUs, C KOTOPbIMU Bbl CTOJIKHETECD.
OziHAKO ecJii Bbl XOTUTE MOAYEPKHYTh TOHKKME CMBICIOBBIE OTTEHKH,
Ha TOMOIIb TPUXoAAT cytiecTByionue B UML orpannyenusi, Kotopbie
MOTYT OBITh HAJIOJKEHBI Ha CBSI3U 0000IIEeHUST:
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1. complete — MMOKA3bIBAET, YTO BCE JI OYEPHUE KJIACCHI B 000OIIEHIH
crenuUIIMPOBaHbl B MOJETN (XOTSI HEKOTOPbIE MOTYT OBITH
He yKa3aHbl Ha /[MarpaMMe) U HUKakue JI0MOJHUTETbHbIE I0Uep-
HUeE KJIACChI He JIOMYCKATCS;

2. incomplete — MIOKA3BIBAET, YTO HE BCE JIOUEPHUE KITACCHI B 0000ITIEHIN
crieruUITMPOBAHbI B MOJIENH (JIasKe eCJI HEKOTOPBIE U TIPOITYIIle-
HbI) 1 JIOIYCKAETCs CO3/[AHUE JIOTIOJTHUTEBHBIX JIOUEPHUX KJIACCOB.

Eciin Tos1bKO He yKa3aHo MHOE, BbI MOJKETE TTPEJIITOJIaraTh, UTO JTo0ast
JmarpaMma 1oKa3biBaeT TOJIbKO YaCTUUHOE MIPE/ICTABICHNE CTPYKTYPBI
HaCJIeIOBaHMS — OCTaJIbHAs yacTb mporrymeHa. O HaKo 3TO He UMeeT
OTHOIIIEHUS K 3aBEPIICHHOCTH MO/ie/id. B yacTHOCTH, OrpaHnyeHue comn-
plete caeyeT UCIIOJIb30BATh, KOT/IA BbI XOTUTE SIBHO 110Ka3aTh, UTO He-
papxus HacJelI0BAaHWS B MOJIEIN TTOKa3aHa MOJTHOCTHIO (XOTS BIIOJTHE
BO3MOJKHO, UTO HU O/[HA lUarpaMMa He OTpakaeT BCIO MepapXuIo TIeJn-
koMm). Orpanudenue inconplete mMo3BoOJISET IBHO yKa3aTh, YTO BBI HE yCTa-
HaBJIMBaeTe MOJTHYIO MepapXuio B Mojiesn (XOTsI OffHA ArarpaMMma Mo-
JKeT TI0Ka3aTh BCe, 4YTO B ATOU MOJIENIN €CTh).

3. disjoint — o3HaYaeT, 4TO0 OOBEKT POAUTENBCKOTO KJIACCA MOKET IIPH-
HA/IJIEXKATh TOJIBKO OTHOMY THUITY KJIACCOB-TTOTOMKOB. Hampumep,
kiacc Person (HesmoBek) MOKeT ObITh CHENUATU3UPOBAH MyTEM
cosanud disjoint-kuaccos Man (Mysxumna) u Woman (FKenmnuna).

4. overlapping — 03HAYaeT, YTO OOBEKT POAUTEIHCKOTO KJIACCa MOJKET
MPUHA/JIEKATh HECKOJIBKUM THUTIAM KJIACCOB-TTOTOMKOB. U 1101~
KJIacChl UMEHHO TiepeKpbiBatonnecd. Hanpumep, kiacc Vehicle
(TpancmopT) MoXKeT OBITH CIIEIUATU3UPOBAH TIYTEM CO3/IaHuUs
nozkyaccos Landvehicle (Hasemnsrii Tpancmopt) u WaterVehicle
(Bozubrit Tparcmiopr); aBTOMOOUITb-aM(pHOUsT OTHOCUTCST K OGOUM.

[Tocnemaue aBa OorpaHUYEHNsS] OTHOCATCS TOTBKO K CUTYaIMsIM MHO-
’KeCTBEHHOr0 HacJsiejoBanust. Vcmonbayiite disjoint, 4ToObI MOKa3aTh, 4TO
KJIaCcChI B HAOOPe SIBJISIIOTCS B3AMMHO HECOBMECTUMbIMIU; ITOJIKJIACC HE MO-
JKeT HacJeoBaTh OT HECKOJMbKUX poauTesneit. [Ipumensiite overlapping,
€CJIM HY?KHO I0Ka3aTh, UTO KJIACC JIOIYCKAeT MHOKECTBEHHOE HACJe/I0-
BaHue oT 6oJiee 4eM OHOro KJacca B Habope.

Ha sameTKy. B 601bLIMHCTBE C/ly4aeB BO BPEMS MCMOJIHEHUS
0ObEeKT UMEET OANH TUM — TOrAa Mbl UIMEEM OeS0 CO cTartnyec-
kovi knaccugukaumeri. Ecnu xxe o0bekT MOXET N3MEHATb CBOM
TUM BO BPEMS UCMNONIHEHUS, 9TO NMPUMEP ANHAMUYECKOM Kac-
cugukaumm. MogennpoBaTtb NOCNEOHIO C/IOXHO, HO B UML BbI
MOXEeTe BMECTO AMHAMMYECKON Knaccupumkaumm ncnonb3oBaTb
co4YyeTaHMe MHOXECTBEHHOro HacnegoBaHus (4ToObl Noka3aTb
BO3MOXHbIE TUMblI 00bEKTA), TUMOB 1 B3aMMOAENCTBUIN (4TOObI
nokasaTb U3BMEHEHME Tuna oObekTa BO BPEMS MCMOIHEHMS).
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Accoumauumn

Accoyuanyust — 3T0 CTPYKTYPHAS CBsI3b, ITOKA3bIBAIOIIAS, YTO OOBEK-
ThI OIHOM CYIIHOCTH COeAMHEHBI ¢ 00bekTamu Apyroit. Hanpumep, kiracce
Library (Bubanorexa) MOKET UMETH ACCOTMANINIO «OIUH-KO-MHOTIM»
¢ kaaccoM Book (Kuura), coobmiast Takum 00pasoM, 4To KasK bl 9K3EMII-
Jisip Book MpUHAIJIESKUT OTHOMY 9K3eMILIApY Library. Bosee Toro, BbI MO-
JKeTe HaiiTh OMOJIMOTEKY, T/Ie COAEPKUTCS KOHKPETHAsT KHITA, a B paM-
Kax OJIHOW OMOJIMOTEKM MOKETe OCYIIECTBUTH HABUTAIIUIO TI0 BCEM €€
KHUTaM. Acconmanusa n3o0paxaercs CIJIONHON JUHUEH, COeqNHSIO-
1eil pa3Hble KIIACCHI MJN JKe OIUH — caM ¢ co0oit. Vcmob3yercst, Korma
HEOOXO/IMMO TIOKa3aTh CTPYKTYPHBIE CBSA3M.

CyuiecTBYOT 4eThipe 0a30BbIX JOMOJHEHUs, TPUMEHIUMBIX K ac-
COTMAITUSIM: UM, POJIb Ha KaXK/IOM KOHIE acCOIMAIINN, MHOKECTBEH-
HOCTb Ka)K/[OTO KOHIIA acconuanuu u arperaius. /s pacnmmpeHHOro
MPUMEHEHUS TTPElyCMOTPEH PSIJl IPYTUX CBOMCTB, KOTOPbIE BBl MOKETE
WCITOJTb30BATh TIPU MOJIEJIMPOBAHUY TOHKUX JleTaJeil: HaBuTaIus, KBa-
JnUKanns U pa3Hble TUTIBI arPeraluii.

Hasuramus (navigation). Vmest mpoctyio, 6e3 JIOIMOJIHEHMI, acco-
[UAIIO MEXK/LY ABYyMst Kiraccamu (Harogo6ue Book 1 Library B BbIIepac-
CMOTPEHHOM TTPUMEPE ), BHI MOKETE OCYIIECTBIISATH HABUTAITUIO OT 00b-
€KTOB OJIHOTO BUJIa K 06beKTaM Apyroro. Eciim TobKo He yKa3aHO HHOE,
HaBUTAIHSI [T0 aCCOIMAIIMK ABYHaIpaBieHa. VIHoria Tpebyercst orpanu-
YUTH ee JINIIb OJIHUM HarpasieHueM. Hanpumep, npu mogenupoBaHuu
carysk6 onepannonHoi cucrembl (cM. puc. 10.3) BbI CTOJIKHETECH € acCo-
rrareil Mesky oobekramu User (TTosrb3oBaresn) u Password (ITaposib).
Jlist nartoro o6bexTa User MOHA00UTCS UCKATh COOTBETCTBYIOIIUI eMy
00BbeKT Password, HO 110 0OBEKTY Password HET CMBICJIa HAXOAUTh COOTBETC-
TByomMit 06beKT User. Bol MOJkeTe SIBHO 3a1aTh HallpaBJIeHIE HaBUTa-
I1H, CHAO/IMB ACCOIMAIINIO IOTIOJTHEHUEM B BUJIE CTPEJIKH, YKA3bIBAIO-
el B HyKHYIO CTOPOHY.

Ha 3ameTky. YkadaHve HanpaBneHus ob6xona He 0683aTeNbHO
O3HAYaeT, 4TO Bbl HE MOXETE NONAaCTb OT 0OBbEKTA, HAXOASALLErOCH
Ha OLHOM KOHLLE accoumnaLmn, K 00bEKTY Ha OPYrOM €€ KOHLLE.
Ckopee, HaBuraumns KOHCTaTUPYET «3HaHME» OAHOro ob6bekTa
0 apyrom. Tak, B NpeabloyLemM NnpuMepe MOXHO HaTn 00b-
ekT User, acCOLUUMNPOBAHHBIN C KOHKPETHbIM 0OBbEKTOM Password,
XO0Ts accoumaumm ¢ ApyrmMm Knaccamm He rnokasaHbl. CBOMCTBO
«HaBUrabenbHOCTU» accoLmaunm roBOPUT O TOM, YTO, MMes 00b-
€KT Ha OAHOM €€ KOHLLE, Bbl MOXETE NIEFKO U HANPSIMYIO NONYYNTb
006beKkTbl HA APYroM, — 0ObIYHO MOTOMY, 4TO UCXOOHbIN OOBbEKT
COXpaHseT HEKYIO CCbISIKY Ha LesneBble.
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HaBuUrauma accounaumm

1 *
User 4 )| Password
owner

accounauuna
Puc. 10.3. HaBurauusa

Buaumocts (visibility). [Tpu mammanu accoruanum MesxIy AByMst
KJIACCaMU 0OBEKTHI OTHOTO KJIACCA MOTYT «BUIETh> OOBEKTHI [PYTOTO
1 JIOITyCKaTh HABUTAIIWIO K HUM, €CJTM TOJTbKO OHA He OTpaHuYeHa SIBHBIM
obpazom. OHaKO WHOTA HEOOXOAUMO OTPAHWYUTH BUIMMOCTD OJHUX
00BEKTOB O OTHOIIEHWIO K JAPYTUM B TIPeiesax acconuanuu. B mpu-
Mmepe Ha puc. 10.4 acconmanmm ycranoBiaeHbr Meskay UserGroup (Ipymma-
[Tonbaosaresieit) u User (ITonb3oBaresn), a Tak:ke mexay User u Password
(TTaposib). Mimest 06beKT User, MOKHO UACHTH(DHUIIUPOBATH COOTBETC-
TByIOIIME eMy 00beKThI Password. OHAKO Password sIBJISIETCS 3aKPBITBIM
10 OTHOIIEHUIO K USer 1 He MOJKeT OBbITh I0CTYIEH U3BHE (KOHEYHO, €CJIH
TOJIBKO OJTH30BaTEJIb HE OTKPBIBAET JAOCTYT K TApOJII0, — BO3MOXKHO,
MOCPEZICTBOM KaKOI-TO OTKPBITON oreparun). Takum o6pa3om, 110 pu-
CYHKY BHJHO, 4TO, uMest 00beKT UserGroup, BBl MOXKeETE TIEPEHTH K €ro
obbexTaM User 1 Ha060POT, HO HE MOJKETe YBUIETh OOBEKTHI Password,
mpuHaIekaime User, MIOTOMY 4TO OHHM 3aKPBITHI 110 OTHOIIEHUIO K User.

UML npegycmaTpuBaeT TpU YPOBHS BUIUMOCTH JIJIs KOHIIA acCo-
[MAIH, Ha3HAYaeMble TI0[00HO TOMY, KaK BBI JIeJIa€Te 3TO B OTHOIIEHUH
CBOMCTB KJacca, 100aBJIsisi CUMBOJI BUAMMOCTH K MMeHU posn. Eciu
TOJIBKO He YKa3aHO MHOE, BUMMOCTb POJIN — OTKPBITast. 3aKPbITast BU-
JUMOCTDH O3HAYAET, YTO OOBEKTHI HA JJAHHOM KOHIIE aCCOIMAINN He JI0-
CTYMHBI HUKAKUM OObEKTaM BHE €€; 3alUIIEeHHAs BUAUMOCTh O3HAYAET,
4TO 0OBEKTHI HAa JTAHHOM KOHI[E aCCOIMUAIIUN HE JOCTYIHbI HUKAKUM
00bEeKTaM BHE €€, 32 UCKITIOYEHNEM [JOYEPHIX 110 OTHOIIEHHIO K TOMY,
KOTOPBIH HAX0UTCS Ha APYTOM KoHIle. [lakeTHast BUAMMOCTD O3HAYAeT,
9TO KJIACCHI, 0OBSIBJIEHHbIE B TOM K€ TAKETe, MOTYT BU/IETh JAHHBI 2J1e-
MEHT; 9TO He KacaeTcs KOHIIOB acCOIMaIly.

accounaumna

UserGroup User Password

+ user

+owner - key

BUMONMOCTb accouuaumnmn

Puc. 10.4. BuonmocTtb
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u9.

Kpampukanus (qualification). IIpuMeHUTEIBHO K aCCOIUAIUSM
ojiHa U3 HanboJIee YacTO UCIIOJIb3YEMbIX HINOM MOJETUPOBAHUS, C KO-
TOPBIMU BbI Oyziere crankuBaThes, — npoonema noucka (lookup). Kak,
nuMest OOBEKT Ha OTHOM KOHIIE acCOIUAINHU, UIeHTU(DUIIUPOBATD OUH
WM MHOKECTBO OOBEKTOB Ha JIPYTOM ee KOoHIe? PaccMOTpUM B KauecT-
Be IPUMepPa MOJIETIMPOBaHUE PABGOIEro CTOJIa B MACTEPCKOI, HA KOTOPOM
coprupytorcst OpakoBanuble uzfenust. Kax mokasano Ha puc. 10.5, BbI
JIOJIKHBI CMOZEINPOBATh aCCOLMAIINIO MEKIY ABYM:I KaaccaMu: WorkDesk
(PabouniiCrour) u ReturnedIten (Bossparnennoe3menue). st WorkDesk
BaM MMOHaA00MTCs jobld — maeHTH(UKATOP OIpeneaeHHoro ReturnedIten.
B arom cmbicie jobld — atpubyT accormariui. OH He SIBIISIETCST CBOHCTBOM
ReturnedIten, MOCKOJIBKY cCaM¥l M3/eJIHst He HeCyT B cebe Mpe/cTaBIeH st
o pemonre. [loatomy, nmest B Hanmmanu o0beKT WorkDesk U OTpe/iesIeHHOe
3HaueHne jobld, BBI MOXKETE OCYIIECTBUTH HABUTAIUIO K HYJIIO WU OTHO-
My oObekty ReturnedIten. B UML panmyio wamomy cieyer MOIeTnpoBaTh
¢ nomotibio keamugurxamopos (qualifiers), koropbie sBisioTcst arpuoy-
TaMU acCOTMAITN, 3HaYeHe KOTOPBIX UIEHTU(DUITUPYET TTOJIMHOKECTBO
00BeKTOB (Yalle — OAuH 0OBEKT), CBA3AHHBIX C APYTUM OOBEKTOM I10 ac-
cormanyy. Keamudukarop nzobpaxaercs B BUjie MaJeHbKOTO IPSAMO-
YTOJIBHUKA, IPUCOEMHEHHOTO K KOHITY aCCOIUAIINHT; B 9TOT TIPSIMOYTOJTh-
HVK IIOMeIeHbl aTpulOyThi, KaK oKaszaHo Ha puc. 10.5. VIcxoaHblil 06beKT
BMeCTe CO 3HaYEeHUSIMU aTPUOYTOB KBaIM(UKATOPA TIOPOKIAET eJIeBOI
0OBEKT, eCJIM MHOKECTBEHHOCTD 1[€JIEBOr0 00bEKTa PaBHA eIMHUIIE, WIN
JKe Habop 1esIeBbIX 00bEKTOB, €CJIM MHOKECTBEHHOCTb 00Jiee eIMHMUIIBL.

KBanupukaTop accoumauns
(e
PabounnCron jobID : Int | ® BosBpauwieHHoel3genve

Puc. 10.5. Ksanugpukauysa

Komnosuius (composition). Arperaius mnpezcrasiiser co0oii po-
CTYIO KOHIIETIIHNIO € IOBOJBHO TIyOOKOI ceManTuKoit. [IpocTas arpe-
raiust UCKJIYUTEbHO KOHIIENTYaJbHA U HE 3as1BJISIeT HUYEero IOMUMO
OTJIMYMS 11e710T0 OT yacTh. OHAa He N3MEHSEeT CMbICIAa HABUTAIIMH 110 ac-
COTIMAIIMY MEJK/TY TIeJIBIM U €70 YaCTSIMU M HUYEro He TOBOPUT O JKM3HEH-
HOM IIMKJIE CBSI3U 11EJIOTO C €T0 YACTIMU.

OpHako cyiectByeT ocobast pasHOBUHOCTD POCTOM arperarim —
KOMITO3UIIHSI, KOTOPast I06ABJISIET KO BCEMY BbIlIIEHA3BAHHOMY HEKOTO-
PYIO BOKHYIO CEMaHTUKY. Komno3uyus — 310 (hopma arperaiuu ¢ 4eTKO
BBIPYKEHHBIMU OTHOIIEHUSIMU BJIQJICHUST U COBIIA/IEHUEM BPEMEHU K13~
HM 4acTeii u 1esoro. Yactu ¢ HeprKCMPOBAaHHOW MHOKECTBEHHOCTHIO
MOTYT OBITh CO3[[AHbI TOCJIE CAMOTO KOMIIO3UTA, HO OJHAK/Ibl CO3/IaH-
HbIE, J)KUBYT U YMUPAIOT BMecTe ¢ HUM. Kpome ToTro, Takue 9acTv MOTYT
OBITH SIBHO yIAJIEHBI TIEPE]l «CMEPThIO» KOMITO3UTA.
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ITO 03HAYAET, YTO B KOMIIO3UTHOM arperainuu 00beKT MOKET ObITh
OTHOBPEMEHHO YaCThIO TOJBKO OIHOTO KoMTio3uTa. Hampumep, npu Mo-
JeJIMPOBAHUU OKOHHO# cucTteMbl 00beKT Frane (Pama) mpuHaaiexuT
TOJIBKO OfiHOMY 00beKTy — Window (OKHO). TOT BapUAHT OTIUIAETCS
OT TIPOCTOM arperamuu, AOMyCcKaIel MPUHAAJIEKHOCTh YacTH He-
CKOJIbKMM 11e/biM. Tak, B Mozesu goma Wall (CreHna) MokeT ObITH Yac-
TBIO OJTHOTO WJIK HECKOJBKIUX 00bheKkTOB Roon (Kommara).

Bro6aBok B KOMITO3UTHOM arperaium IeJoe PacopsisKaeTcst CBOM-
MU YaCTSIMU; 9TO 3HAUUT, YTO KOMITO3UT JIOJIZKEH YIIPABJISATH CO3/ITAHUEM
U yiajieHneM cBoux yacteid. Hanpumep, Kora Bbl co3jiaete 00beKT Frarne
B OKOHHOH CHCTEME, TO JOJKHBI TIPUCOEIMHUTD €T0 K BKJIIOYAIOIIEMY
00bexTy Window. AHaTOrMYHBIM 00pa3oM, Koraa 00beKT Window yHUYTO-
JKaeTcst, OH 00s13aH JINKBUANPOBATH CBOY YaCTH Frane.

N3 puc. 10.6 BUAHO, 4TO KOMIIO3UIUS — 9TO BCETO JIUIIb 0COOBIN
Buj accoruaruu. [loatomy rpacduuecku oHa rnpejictaBjieHa Kak mpocTast
ACCOIUAINSI, KOTOPYIO JIOTIOJHSIET 3aKPAIIEHHBI POMOUK CO CTOPOHBI
1eJI0TO.

/—-0 Window
uenoe 1 .\

KoMnoa3nunma

4yacTb *

\-o Frame

Puc. 10.6. Komno3aunuus

Ha 3ameTky. AnbTepHaTUBHOE M306paxeHne KOMMO3ULMN Npea-
nonaraeT NCMNOJIb30BaHNE CTPYKTYPUPOBAHHOIO Kilacca 1 BlIoXe-
HVEe CMMBOJIOB HYacTel B CMMBOJIbI koMno3uTta. Ita popma bonee
yno0bHa, koraa TpebyeTcst BblPasnTb CBA3M MEXY YaCcTSAMM, CYLLIECT-
BYIOLLVIMMN TOJIbKO B KOHTEKCTE LIesIoro.

Accouunanuu-kaacesl (association class). Accoruanust, CBSI3bIBalo-
Iast /iBa KJjacca, cama 1o cebe MozkeT 00J1aiaTh HEKOTOPBIMU CBOWCTBA-
mu. Hampumep, Ha puc. 10.7 B cBs13u «paboTogaTesib/paboTHUK> MEKILY
kmaccamu Company (Kommanus) u Person (YesoBek) mpucyTcTByeT aJre-
MeHT Job ([loskHOCTD) — CBOIMCTBO accoldaliiu, OIuchiBaolee 10JK-
HOCTH pabOTHHMKA B KOMITAHWK ¥ COCAMHSIONIEE KasKIYIO Tapy 00beKTOB
Company u Person. BbLro ObI HEBEPHO MOJETMPOBATH ATY CUTYAIUIO ACCO-
aramu Company ¢ Job 1 Job ¢ Person, TOCKOJIBKY IIPU 3TOM HE OTIPeeIs-
€TCsI KOHKPETHBIN 9K3eMTLIISAP Job, CBS3BIBAIONINIA IPYT C APYTOM KITACCHI
Company m Person.
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B UML Takoii ciry4dail OIIMChIBACTCS acCOLUAlNeii-KIaccoM — Je-
MEHTOM, KOTOPBII OJJHOBPEMEHHO UMeeT CBOMCTBA KJacca U acCcolu-
anuu. Ero MoxHO paccMaTpuBaTh /IBOSIKO: KaK acCoIMaIliio, KOTOpast
HeceT B cebe CBOICTBA KJracca, NN JKe KaK KJIacc, Ha/leIeHHBIN CBOUCT-
BaMu accorarii. M300pakaercst OH CHMBOJIOM KJIACCa, COEMHEHHBIM
MYHKTUPHOU JIMHWEN ¢ Tunnelt accoruanuu (cm. puc. 10.7).

Ha sameTkKy. MIHOroa Heo6xoaMmo, 4ToObl 0OHM U TE XKe CBOMCTBA
NMPUCYTCTBOBAIM B HECKOJIbKMX accoumaumnax-knaccax. OgHako
Bbl HE MOXETE NPUCOEANHUTb aCCOLMALIMIO-KIAaCC K HECKOJIbKMM
accoumaumam, NOCKOJbKyY OHa, MO CYTU, TOXe ABNFeTCH accouma-
umen. Yrobbl [OOUTBECA XXenaemMoro, onpeaennte oOblYHbIN Knacc
(ckaxem, noa Ha3BaHueM (), obnagaloWnn 3TUM CBONCTBOM,
1 coenanTte ero NOTOMKamMm BCe acCcoLmalmm-Knacchl, KOTOPbIM
3TO CBOWCTBO NOHAA00UTCH, UK XXe NCMOoNb3ynTe ( B Ka4ecTBe
Tuna atpunoyTa.

x 1.7

KomnaHus T Yenosek
pabotopatens 1 pabOTHUK
1
1
accouuvauus-knacce
1
)
™ Pa6ora
onncaHue
nataHanma
oknag,

Puc. 10.7. Accoupaumm-knacchbl

Orpannvenusi. ITU MMPOCThIE U PaCITUpPEHHbIe CBOMCTBA accolna-
i1 TOHaZ00STCST B GOJIBIINHCTBE CJIyYaeB UCIIOJIb30BAHUS CTPYKTYP-
HBIX cBa3eil. OHAKO /I BRIPAKEHUS TOHKUX CMBICJTOBBIX OTTEHKOB
UML onpenesisieT 1ATh OrpaHu4YeHnil, KOTOPble MOTYT KacaThCs CBsA3ei
aCCOIMAINH.

Bo-1iepBbIX, BBl MOKETE 1MOKA3aTh, YTO OOBEKTHI HA OJHOM KOHIIE
acconmanuu (¢ MHOKECTBEHHOCTBIO OOJIbIIE eIUHUIBI) YIIOPSII0YEHbBI
WJIA HE YIIOPS/IOYEHBI:

1. ordered — coobimaet, 4To0 HAOOP OOBEKTOB Ha KOHIIE aCCOI[MAIIII
JIOJIZKEH OBITh SIBHO YHOPSAAOYEH.
Hamnpuwmep, B accoruarium User/Password 00BEKTBI Password, accoru-
MpOBaHHbBIE C USer, MOTYT COXPaHATHCA B obparHOM HopsiKe (TO eCTh
MIEPBBIM UJIET ITOCJIEIHUHI NCTI0Jb30BAaHHBIN 1TapoJib ), U, COOTBETCTBEHHO,
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accoruanusi MoeT ObITh TToMedeHa Kak ordered. Ecaim 310 KiloueBoe
CJIOBO OTCYTCTBYET, TO OOBEKTHI HE YIOPSIIOYEHBI.

Bo-BTOPBIX, BBI MOXKeETE MOAYEPKHYTh, 4TO OOHEKTHI HA OJTHOM KOH-
Ie aCCOIMAINK JOJUKHBI OBITh YHUKAIbHBIME (TO €CTh (hPOPMUPOBATH
HabOp) WU Ke He TOJUKHBI OBITh TAKOBBIME (TO €CTh (hOPMUPOBATH
MHO’KECTBO C TIOBTOPSIIONIMMUCS 3JieMeHTamMu — bag):

2. set — 0OBEKTHI YHUKAJIbHBI, 0€3 1yOINKATOB;

3. bag — 0OBEKTHI HE YHUKAJIbHBI, JOTTYCKAIOTCS Iy OJIMKATHI;

4. ordered set — OGBEKTHI YHUKAJIBHBI U YIIOPSIIOYEHDI;

5. 1ist mam sequence — OOBEKTHI YITOPSIOYEHBI, MOTYT OBITE JIyOu-
KaThI.

W1 nakoner, ecTb OrpaHu4YeHne U3MEHAEMOCTH 9K3EMILIAPOB acco-
VAl
6. readonly — CCBIJIKA, OTHAK/BI YCTAHOBJIEHHAS OT OOBEKTA Ha IPO-
TUBOIOJIOKHOM KOHIIE aCCOIMAIINY, HEe MOKET ObITh MOubU-
upoBaHa uiau yaaneta. [lo ymosrdanuio npu oTcyTCTBUM 9TOIO
OTrpaHUYCHUS J0IIyCKAETCSI M3MEHSIEMOCTD aCCOLMAIH.

Ha 3ameTky. o cyTwn, ordered 1 readonly — 3TO CBOMCTBA KOHLIA aCCO-
umnaunmn. OgHaKo OHM N300paxatoTCs B HOTAUMK OrPaHUYEeHUIA.

Peanusauusq

Peanusayus — 3To cemaHTHyYeCKas CBSA3b MEXy KiaaccudukaTopa-
M, OJIUH 13 KOTOPBIX CIEIM(PHUIINPYET HEKUI KOHTPAKT, a IPYToii 00s13y-
€TCsI €0 BBHITIOTHATH. MI306paskaeTcst MyHKTUPHOI JIMHIENH ¢ GOIBIION
He3aKpalieHHON CTPeKOM, YKa3bIBaolleil Ha KaaccupukaTop, KOTO-
pblii crieruUIMpyeT KOHTPAKT.

Peammzanus cyniecTBEHHO OTJIMYAETCS OT CBA3EH 3aBUCUMOCTH,
0000IIEHST U ACCOTUAIINH, a TIOTOMY TPAKTYETCsT KaK OT/eJbHBIN THIT
cBsi3u. CeMaHTHYECKY OHA SIBJISIET COOOI HEUTO CPeTHee MEKIY 3aBUCH-
MOCTBIO 1 00001IEHrEM, U ee HOTaI[Us [IPeCTaBasIeT co0o0il coueTanne
HOTAINI 3aBUCUMOCTH 1 0000111eHUsT. Peains3aiinio ncrnoib3yoT B IBYX
cayJyagx: B KOHTeKCTe MHTepGelicoB U B KOHTEKCTE KOOTIepaIliii.

B octoBHOM BbI Oy/I€Te IPUMEHSITH PEATUIAIINIO JIJIST OTIVICAHUST CBSI3H
Mesxly mHTEpdENcoM 1 KiaaccoM (MJIN Ke KOMIIOHEHTOM, KOTOPbIN Tpe-
JIOCTABJISIET OTepartnio Jmubo cepBuc st Hero). Mumepgheiic — 310 Habop
oTieparinii, UCIoJIb3yeMbIX JIJId CrielUUKAIIIN CEPBUCA KIacca UK KOM-
noHenTa. TakuM 00pa3oM, nHTEpdENC OMMUCHIBAET KOHTPAKT, KOTOPBII
KJIACC WJIM KOMITOHEHT 00sI3aHbl MCHONHATE. MHTepdeiic MoKeT GbITh
peayin30BaH MHOTMMU TAKUMU KJIACCAMU UJT KOMITOHEHTaMU, M HAITPOTUB,
KJIaCC MJIM KOMIIOHEHT MOJKET Peasin30BbIBaTh MHOKECTBO MHTEPGEICOB.
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BoamoskHO, camoe nHTepecHoe B mHTEpdelicax To, YTO OHU MO3BOJIS-
10T BaM OT/IEJIUTD cHeNn(PUKAINI0 KOHTPakTa (To ecTh caM nHTepdetic)
OT €T0 pean3arny KJIaccoM Uian KomnonenToM. bostee Toro, narepdeti-
CBI CBSI3bIBAIOT JIOTUYECKYIO M (PU3UYECKYIO YACTH aPXUTEKTYPHI CHCTE-
mbl. Harpumep, kak mokasano Ha puc. 10.8, kmacc AccountBusinessRules
(busnecllpaBunabankoBckoroCuera) B cucremMe BBOJIA 3aKa30B B IIPeE/I-
CTaBJIEHUY [IN3aliHa CUCTEMbI MOKET PEaIM30BbIBATh TaKOH UHTEpdeEic,
kak IruleAgent (IArentllpaBumna). Tor e camblit mHTEpdeiic MOKET
OBITH peaan30BaH KOMIIOHEHTOM (B JIaHHOM cJiydae — acctrule.dll)
B TIPE/ICTABJIEHUN PEATU3AINHI CUCTEMBI.

OTMmeTHM, 4TO BbI MOKETE MPE/ICTABUTD PeaTnu3alinio ABYyMs CIIOCO-
Gami: B KaHOHUYeCKOoi (hopme (IpUMeHsIsT CTePeoTuI interface u myH-
KTUPHYIO JIMHUIO ¢ GOJIBINON HE3aKPAIIEHHO! CTPEJIKON) WM B COKpa-
meHHoi Gopme (ucnonb3yst Hotanuio «jeaenias (lollipop notation)
TS TIPETOCTaBIsIEMOTO UHTEpdetica).

«interface» peanusauus

IRuleAgent
addRule() <- - - ¥~ - { AccountBusinessRules
changeRule()
explainAction() kaHOHM4Yeckast hopma

acctrule.dll
npegocTaBnsaemMblin UHTepgenc

Oi

IRuleAgent

Puc. 10.8. Peanusaumns nutepdeica

Peasnzanuio cjeayer MpuMeHsITh TaKKe JJisi H300PasKeHUsT CBSI3H
MESK/Iy BADHAaHTOM MCIIOJIb30BAHM U KOOIIepalleii, KOTopast ero peaji-
3yet (cMm. puc. 10.9). B aTom cayyae modTn Beeria pucyercs myHKTHP-
Hasl JINHUS CO CTPEJIKOIA.

[MpoBepuTb

peanusaums
noJsib3oBaTess

S mee=="

Puc. 10.9. Peannzauua BapuaHTa UCNOb30BaHUS
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Ha 3ameTky. Korga knacc nam KOMMNOHEHT peann3yeT UHTep-
delnc, 3To 03HAYAET, YTO KNMEHTbl MOTYT NoAaraTtbCy Ha AAHHbIN
KNacC/KOMIMOHEHT B TOM, YTO OH N03aboTUTCS O NOBEAEHUN, Cre-
LMPUUMPOBAHHOM B nHTEpPdeEce. To eCTb KNacc NN KOMMOHEHT
peanuayeT Bce onepauun nHrepdeinca, Oyanet oTeevatb Ha BCe
€ro curHasnbl U BO BCEM CliefoBaTb MPOTOKOJY, YCTAHOB/IEHHOMY
MHTEPGENCOM AN KIIMEHTOB, KOTOPbIE UCMNOJIb3YIOT 3T onepa-
LM MM NOCbINAT 3TN CUrHanbl.

TUNKUYHbIE NPUEMBI MOENMPOBAHNS

MoaenupoBaHue cuctemM cBa3ei

[Ipu MosieTMpoBaHNY CJIOBAPSI CIIOKHON CUCTEMbI BBl MOJKETE CTOJI-
KHYTBCS C JIIOKUHAMU, €CJU He C COTHSIMU U ThICSTYaMM KJIACCOB, UH-
TepdeiicoB, KOMIIOHEHTOB, Y3JI0B 1 BAPUAHTOB UCIIOJIb30BaHus. TPyHO
YCTaHOBUTD YETKIE IPAHUIIBI MESK/LY BCeMU 3TUME abcTpakimsiMu. Ere
CJIOKHEE OITUCATh MUPHUA/IBI CBSI3el MKy HUMU. JTO TIOTPeOyeT OT Bac
cOaIaHCPOBAHHOTO pacpe/iesieHusT 00sI3aHHOCTEN B CUCTEME B IEJIOM,
C IpuMEHEHNEM NH/IUBUAYAJIbHBIX a6CTpaKHI/II>JI, KOTOpbIE 06JIaZ[aIOT BbI-
COKOH COTJIACOBAHHOCTBIO, BHIPAZUTENLHOCTDIO M CJIA00I CBSIBHOCTBIO.

Korzia BbI MoziepyeTe aTu CUCTEMBI CBs3€l, MTOIb3YHTeCh CIIeLy-
OIUMU PEKOMEH/IAISIMU:

Q

Q

He HauMHAWTe 3TOT MPOIecC B OTPbIBE OT OcTajbHbIX. [Ipnme-
HATe BApUAHTBI UCIIOJb30BAHUS W CIIEHAPUU JIJIST MCCIeI0Ba-
HIUST CBSI3€il Cpel MHOJKECTBA abCTPAKITN;

B0OOIIIE, HAUMHANTE MOJETNPOBAHUE C PEaIbHO CYIIECTBYIONIX
CTPYKTYPHBIX CBS3€l. JTO JIaeT CTaTHYeCKOoe MPe/ICTaBIEHUE O CUC-
TeMe, B JIOCTATOUHOI Mepe ee TIPOSICHSS;

najee uaeHTUGUIUPYITE BOSMOKHOCTH CBsI3eil 06001meHus/
crerranuzanu. OCTOPOKHO MMPUMEHSITe MHOKECTBEHHOE Ha-
CJIeJIOBAHNE;

TOJIBKO TI0 3aBePIIEeHUH MPEAbIAYIINX AeHCTBUI 0OpaTuTe BHU-
Manue Ha 3aBucuMocTu. OOBIYHO OHY TPEICTABIISIOT GOJIee TOH-
Ky10 (hOpMy CEMaHTUUECKUX CBI3EH.

OIMCBIBast KayKIblil BUJ| CBSI3el, HaUMHalTe ¢ ero 6a30Boil (hop-
MbI 1 100aBJIstiiTe pacIIMPEHHbIE CPEACTBA, TOJBKO eClii 0e3 HIX
He 000MTHCH JIJIST BBIPAKEHUST BAIITMX HAMEPEHHIT;

IIOMHUTE, 4TO He 00s13aTeJIbHO U JIasKe HesKeIaTeIbHO IEMOHCTPHU-
POBaTh BCe CYIIECTBYIOMNINE CBSI3U B HAOOpe aOCTPaKIINI Ha €/IMHC-
TBEHHOU /lMarpaMMe Wi B OJTHOM Tpe/ICTaBIeHnH. BmecTo aToro
BBICTPOHTE CBSI3W BHYTPH TIPOEKTUPYEMOI CUCTEMBI, TTOKA3bIBasI
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UX B Pa3HBIX ee TpesicTaBienusx. Habopsl cBsi3eil, KOTOpbIe MOTY T
BBI3BATh OCOObIN HHTEPEC, BBIHOCKTE B OTAETbHBIE [IMATPAMMBIL.

Kiod K ycrienmrHoMy Mo/IeTMPOBAHUIO CJIOKHBIX CHCTEM CBSI3ei
JIESKUT B MIOIIATOBOM IT0/IX0/e. 3aHUMAKTeCh MOCTPOEHNEM CBsI3eil 110
Mepe TOro, KaK yCJI0KHseTe CTPYKTYPY CHCTEMHOI apXUTEKTYPbL. YIIPO-
AiiTe 3TU OTHOIIEHWSI, KCCIIEYsT aJIETEPHATUBBI OOIIEPUHSATBIM Me-
xaHu3MaM. B mporiecce pazpaboTKu OIleHUBAiiTE CBSI3M MEKILY KJIOUe-
BBIMU aOCTPAKI[USIMU Ballleil CHCTEMBI B KasK/I01 BEPCHN.

Ha 3ameTky. Ha npakTtnke (0cobeHHO ecnu Bbl cnenyeTe npa-
BWJIaM NOLLIAroBOro M UTepaLMoHHOro npoLecca pa3padoTkin)
CBSA3K B BaLLUVX MOAENsAX OyayT 3aBUCETb OT pPeLUeHUr, MPUHATLIX
pa3pabdboTyMKoM Moaenen, a Takxke oT 0OpaTHOro NPoeKTupoBa-
HMS BalLen peannsauvn.

CoBeTbl M MOACKA3KM

Korna BB Mosiennupyete pacimpennbie ¢Bsa3u B UML, momuaunTe
0 TOM, YTO BaM ITPEIOCTABJIEH IITMPOKHIT BEIOOP CTPOUTENBHBIX OJIOKOB, —
OT MPOCTBIX ACCOIMAIU 10 GoJiee eTATU3UPOBAHHBIX CBOWCTB HABH-
raiuu, KBajandUKaIm, arperaiu u T.11. Bbl 10JUKHBI BBIOMPATh TaKue
CBSI3U U WX JIETaJId, KOTOPbIE HAUTYUIITUM 0OPa3OM MOAXO/IAT JJIs Ba-
mux abcrpakiuii. XopoIno CTPYyKTypUPOBaHHAs CBSI3b:

a PACKpPbIBA€T TOJIBKO T€ CPEACTBA, KOTOPbIE H€O6XOZ[I/IMO HCITIOJIb-
30BaThb KJIMEHTaM, 1 CKPbIBAET OCTAJIbHbIE;

a HEABYCMbBICJTIEHHA 110 HA3HAYEHNIO 1 CEMaHTUKE;

U He HACTOJIBKO KOHKPETHU3NPOBaHa, 4TOOBI OTrpaHNYUTDH CTEIIEHDb
CBO6OZII)I B €€ peaJjin3aliniu;

U He HACTOJIBKO a6CTpaKTHa, YTOOBI AOIIYCTUTb HEO/ITHO3HAYHOE
TOJIKOBaHHE.

Korza Bbl m3o6pazkaere cBst3b B UML:

U nokasbiBaliTe TOJBKO Te CBOMCTBA CBA3M, KOTOPHIE BAKHBI JIJIsT
HOHMMaHUs a0CTPAKINK B €e KOHTEKCTE; BHIOMPaiiTe BEPCHUIO CO
CTEPEOTHUTIOM, HAVJTY UM 0OPA30M BBIPAKAIONIYIO HA3HAYEHUE
CBsI31 BU3YaJIBHO.
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B sTO0i1 ri1aBe:

HMurtepdeiichl, TUITBI, POJIH U peaTu3aIus
MoaenupoBaHue coelMHEHHIl B cCICTEME
MoaenupoBaHme cTaTHYECKUX U IMHAMHYECKUX TUTIOB
OobecneyeHne MOHATHOCTH U TOCTYIIHOCTH HHTEP(eiicoB

Wurepdeiicsl ouepunBaioT TpaHUIly MeXK/y BBIpas)KEHUEM TOTO, YTO JieJia-
eT abcTpakilus, U peajiusalueii Toro, Kak oHa 1o gesaer. urepdeiic —
5TO HabOP omeparuii, IPUMEHSIEMbIN IS ONMCAHWS CepBHca Kaacca
WJIN KOMTIOHEHTA.

WNuTepdeticsl ncnoab3yoTes A8 BU3yaTu3alu, Ceruuinpo-
BaHUs, KOHCTPYUPOBAHUS U IOKYMEHTUPOBAHUS COCIUHEHN I BHYTPHU
cucteMbl. TUTTBI 1 POJIH TTPEICTABIISIOT MEXaHIU3M MOJICJIUPOBAHUS CTa-
TUYECKOTO ¥ TUHAMUYECKOTO COTJIACOBAHMS abCTpaKiuu ¢ nHTepdeii-
COM B OIIPe/IeJICHHOM KOHTEKCTE.

XOopo1io CTPYKTYPUPOBAHHBIN HHTePdeiic TTpeICTaBageT YeTKOe
pasjiejieHre BHENTHETO ¥ BHYTPEHHETO TPEACTaBIeHNiT aOCTPaKIu,
obecrieunBast MOHSITHOCTD U IOCTYIHOCTH 0e3 He0OXOAUMOCTH MOTPY-
JKATbCS B JIeTaJI ero Pealnu3aliiim.

BeeneHune

He cammikom pasyMHO IIPOEKTHPOBATD JIOM TaK, YTOOBI BCSKUIT Pas,
KOT/Ia BbI 3aXOTHTE [IEPEKPACUTh CTEHbI, TOTPeOOBaNIOCh OBl pa3pylaTh
(ynrnament. M Bpsiji iv BbI 3aXOTUTE KUTH B JIOME, T/E JIJIsT 3aMEHbI CBe-
TUJIBHUKA TIPHUIILIOCH ObI MEHSTH BCIO 9JIEKTPOIIPOBOAKY. loMoBIazeelr
He TIPUIET B BOCTOPT OT HEOOXOAMMOCTH 3aMEHBI BCEX JIEKTPUUECKIX
1 TeTe(hOHHBIX PO3ETOK MPU KaXKI0N CMeHe KBapTUPOChEMITTUKA.

CrosieTrst CTPOMTEIBHOIO OIIBITA O3BOJIMIIK BHIPAGOTATh MHOKECT-
BO MMPAarMaTUIHBIX KOHCTPYKTUBHBIX TTPUEMOB, TIO3BOJISTIONUX CTPOUTE-
JisiM 136€eKaTh ATUX — MHOTA OYE€BUIHBIX, HHOT/IA HE CIUIITKOM OYeBHU/I-
HBIX — MPO0OJIEM, BO3HUKAIOIINX B IIPOIECCE CTPOUTEIBCTBA U PEMOHTA.
B TepMuHax mporpaMMHOTo obeciiedeHnst Mbl Ha30BEM 3TO [H3aii-
HOM C YEeTKUM pasjieJIeHueM COCTaBJISoNMX KoMmoneHToB. Hanpumep,
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B XOPOIIIO CTPYKTYPUPOBAHHOM JIOM€ BHEITHUIT BUJ| (hacaia BCeil KOHC-
TPYKIIUU MOKHO M3MEHHUTD WJIM 3aMEHUTh, He 3200TSACh 06 OCTaNIbHOI
yacTu goMa. AHAJOTUYHBIM 00Pa3oM cMeHa MeOJUPOBKU He JOJIK-
Ha T7100aJIbHO BJAUATH Ha UHTEePhep. KOMMYHUKAIMK, IPOJIOKEHHbIE
B CTE€HAX /IS 9JIEKTPO-, TEILJIO- ¥ BOAOCHAOKEHMS, a TAK/Ke KaHaIn3a-
I[N, He TOJIYYUTCS TPOBECTH 3aHOBO 6e3 0COOBIX TPy03aTpat, HO BCe
JKe BaM He TIPHUAETCS 00paIaThCs ¢ 9TOH 1EIbI0 B JOMOCTPOUTETHHBIN
KOMOWHAT.

Ho ne Tosabko cTanpapTHas MPakTUKA CTPOUTEIBCTBA TTOMOTAET
CTPOUTBD JIOMA, TIOJIAIOIUECS TTEPEILTAHUPOBKE. ITOMY CIIOCOOCTBYET
M MHO’KECTBO CTaH/AAPTHBIX NHTEP(MECOB CTPOUTETHCTBA, TO3BOJISIO-
IIUX UCIIOJIB30BaTh O0IIIE TOTOBbIE KOMIIOHEHTHI, IPUMEHEHHE KOTOPBIX
CYIIECTBEHHO CHUIKAET 3aTPAThl HA CTPOUTENBCTBO U IKCILIyaTAIIHIO.
Hanpumep, nepeBsiHable CTPOUTETbHBIE KOHCTPYKIIMA UMEIOT CTaHapT-
HbIe Pa3MepPhbl, YTO TIO3BOJIIET CTPOUTH CTEHBI, JITTUHA U IMTUPUHA KOTOPbIX
KpaTHa U3BeCTHOMY HcJTy. [IpemycMoTpensl craniapTHble pa3MephI JIBe-
peii 1 OKOH, 0GecIeuynBaroIIie OTHOCUTEIBHYIO JIETKOCTh UX OTKPBITHSI.
Haxkomerr, cymecTByIOT cTaHIapTHI HA 3JIeKTpUIecKue u TesiechoOHHbIE PO-
3eTKM (XOTSI OHU U OTJINYAIOTCS B Pa3HBIX CTPAHAX ), YTO MO3BOJIUT BaM
JIETKO TIEPECTABUTD 3JIEKTPOIPUOOPHI B CITydae HeOOXOIUMOCTH.

B nporpamMHOM 00ecriedeHUN Ba)kKHO CTPOUTH CUCTEMBI C YUETKUM
pasjie/leHueM acIieKTOB, YTOOBI 110 MEPE MX SBOJIIOINY U3MEHEHUST B O/THOM
YaCTH CUCTEMbI HE 3aTParuBajii U He TIOBPEXK/IATN OCTAJbHbIE €€ YaCTH.
Oi1H U3 IJIaBHBIX CIIOCOOOB JOCTUKEHMSI 9TON HEJN — YKa3aHe YeTKIX
coeiMHeHH (TITBOB) MEK/Y YaCTSIMH, KOTOPbIE MOTYT U3MEHSIThCS He3a-
BHCHMO JIPYT OT Jipyra. bosiee Toro, mpuMensig TpaBUIbHbIE MHTEPRENCHI,
Bbl MOKETE BMECTO TOI'0, YTOObI CTPOMTh MX CAMOCTOSITEIbHO, BHIOUPATh
JUISE MIX peajii3aliii CTaHAapTHBIE KOMIIOHEHTBI, OMOIMOTEKN 1 KapKachl.
Ecrmm BoI Haliziete Ootee yIaqHbie PeATU3aIui, MOKHO Oy/IeT 3aMEHHUTh
UMU CTapble, He BBO/IS B HEIOYMEHME TT0Th30BaTeIe.

B UML wunTepdeticb ncnonb3yoTes s MOIEJNPOBAHUS COE/IH-
Henuii B cucteme. O0bsaBiisgss mHTEPGEIC, BBl MOKETE OIPEAETIUTH He-
ob6xopuMoe ToBeleHre abCTPaKIUK HE3aBUCHMO OT €€ pPeaynu3alliu.
KmeHTsl MOTYT CTPOUTH BOKPYT ATUX MHTEP(hENCOB BCeE, UTO UM HYKHO,
U BbI BIIPaBe CTPOUTH WJIM MOKYIATh JIF0ObIE peajusaliii JaHHOTO UH-
Tepdeiica 710 TeX 1op, MOKa OHK YAOBIETBOPSIOT 00513aHHOCTSIM ¥ KOHT-
paxTy, 0003HaYeHHOMY HHTEepdercoM.

MHnorue s3b1k1 TporpaMMupoBanus, Bkovas Java 1 CORBA IDL,
MOJIIEP;KMBAIOT KOHIeNHI0 nHTepdelica. Mnrepdeiichl — 910 BaskHOe
CPEICTBO HE TOJIbKO Pa3ziesieHus CrelnUKaIlniy 1 peaTu3ainny Kiracca
WJIM KOMITOHEHTA, HO U OTIpe/leJIeHIsT BHEITHETO MTPe/ICTaBICHUS TTaKeTa
WJIU TIOJICUCTEMBI.

Unrepdeiicsr B UML nzobpaskarorest Tak, Kak mokasaHo Ha puc. 11.1.
Takas HOTAMA MO3BOJISIET Pa3/ieTbHO BU3YAJU3UPOBATDH OMMCAHWE
abCTpaKIMK U ee peaaTn3aluio.
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Puc. 11.1. NnTepderichl

KOMIMOHEHT

ba3oBble NOHATUS

Humepdeiic (interface) — a1o HaGOp onepaiuii, UCIIOIb3yeMblii
JIJIs1 OIIMCAHNS cepBrca KJacca Win KoMioHeHTa. Tun (type) — aTo cTe-
PEOTHUI KJIacca, UCIIOIb3YEeMBbIil JIJisl CTIeuUKaIIK JoMeHa 00bhEKTOB
BMECTE C pa3pelIeHHbIMU /IS HUX oTlepanusmMu (HO He MeTozamu ). Poib
(role) — aTO TTOBEIEHTIE CYTITHOCTHU B OMPEIETIEHHOM KOHTEKCTE.

Ipacduuecku nHTEpDEiiCc MOKET OBITH TIPEACTABIEH KAK KJIacC CO CTe-
PEOTUIIOM — 3TO II03BOJISIET PACKPBITH €ro Ollepalliy 1 IIpoYre CBONCTBA.
Jlist oTOOpasKeHust CBSI3U MEK/LY KJIACCOM U HHTEPMENCOM UCTIOIb3YeT-
cs crieruabHas HoTtanus. [IpenocraBiasemprii maTEpdeiic — TOT, KOTO-
PBIiT OIIICHIBAET CEPBUCHI, 00ECTIETNBAEMbIE KITACCOM, — TIOKA3aH B BUIE
MaJIeHbKOTO KPY>KKa, IPUCOEMHEHHOTO K IPSIMOYTOJIbHUKY (KJIACCY).
Tpebyembiii uHTEpP(EC — TOT, KOTOPBINA OJUH KJacc TpeOyeT OT Apy-
rOro, — BBITJIAAUT KaK MaJIEHbKUH TTOJYKPYT, COeIMHEHHBIN C TIPSMO-
YTOJbHUKOM (KJIACCOM).

Ha 3ameTky. [ToMrMO nNpoyero nHtepdencobl MOryT MCnosib30-
BaTbCS B LEAAX ONMCaHNS KOHTPaKTa A/ BapuaHTa ncrnonb30Ba-
HUS NN NOOCUCTEMBI.

UmeHa

VY kaxkzporo wHTepdeiica A0MKHO ObITh UMS, OTJMYHOE OT MMEH
npyrux unrepdeiicos. Mms — 310 TekcToBast crpoka. Camo 1o cebe 0HO
paccMaTpuBaEeTCsl KaK Npocmoe uMsl; K8aiupuuuposannoe ums — 3To
nMmda unrepdeiica, npejBapeHHOe UMEHeM IIaKeTa, B KOTOPOM OH COJiep-
sxurcst. Unrepdeiic MoskeT ObITh HAPHCOBAH C YKa3aHMEM TOJBKO UMe-
uu (cMm. puc. 11.2).
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Onepavuu
onucwlearom-
caeanasax 4
u9, mexanus-
MbL pacuupe-
nuss UML —

6 2naee 6.

NpPOoCTble UMeHa KBanuULMPOBaHHbIE UMEHa
«interface»
«interface» Sensors::ITarget
IUnknown
«interface»
«interface» Networking::IRouter
) ISensor
«interface»
ISpeal «interface»

Sensors::ITarget

Puc. 11.2. NpocTble n kBanmduumpoBaHHbIE NMEHA

Ha sameTky. B nmeHu nHtepdeiica moryt B Nio6OM KONIMYECTBE
NCnonb3oBaTbCs OYKBbI NTATUHCKOrO andaeuTa, umdpbl N HEKO-
TOpblE 3HaKWM NYHKTYyaLUmn (32 UCKIIIOYEHMEM TaKnX, Kak ABOETO-
yme, KOTOpPOe NPUMEHSETCH A9 OTAENEHUS UMEHU HTepdenca
OT UMEHMN coaepXxallero ero naketa). ima moxeTt pacnona-
raTbCsl B HECKOJIbKO CTPOK. DakTnyeckm nmeHa nHrepdencos —
3TO KpaTKkMe CyLLLEeCTBUTESbHbIE NN Ppasbl-CyLLLECTBUTESbHBIE,
B3ATblE€ U3 CI0OBAPs MOAENMPYEMON CUCTEMBI.

Onepauun

Hnmepaeiic — 910 IMEHOBaHHbIN HAOGOD OIepaIIii, IPUMEHSIEMbIIT 1151
OITMCAHNA cepBHCa KJlacca NI KOMITOHEHTa. B oTyimume oT KJ1accoB WIH TH-
OB, MHTEP(eiCchl He OITMCHIBAIOT HUKAKOW peans3aruu (TO eCTh He MOTYT
BKJTIOYATD B Ce0s1 HUKAKNX METOJIOB, TIPEICTABIISIONINX PEATU3AIIUHI OTTepa-
1mit). [Too6ro Kaccy, nrrepdeiic MOKeT coepsKaTh J0O0e KOJMIECTBO
oneparuii. OHU MOTYT GBITH JIOTIOTHEHBI CBONCTBAME BUUMOCTH, TIAPaJi-
JIEJTIBHOCTH, CTEPEOTUIIaMU, TOMEUYEHHBIMU 3HAUYEHUSIMU 1 OTPAaHNYEHUSIMU.

Korma Bbl iekmapupyere narepdeiic, To nzobpaskaere ero Kak KJaace
CO CTEPEOTHIIOM, TTEPEUNCIISS OTepaIii B COOTBETCTBYIONIEM pas/iere.
Ormepariuu MOTYT ObITH TIPECTABIEHBI TOJBKO UMEHEM JHOO TOJTHON
CUTHATYPOU U MpounMu cBolictBamu (cM. puc. 11.3).

cTepeoTun

e «interface»
URLStreamHandler

openConnection()
parseURL()

setURL() ]

toExternalForm() [ onepann

Puc. 11.3. Onepauun
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Ha 3ameTtky. C nHtepdencamm Takxke MOXHO accoumMmpoBaThb
CUrHanbl.

CBd3u

[Tono6HO Kiaccy, uHTEpdEiic MOKET y4acTBOBATh B CBA3sIX 0000111e-
HUS, aCCONMAINK U 3aBUCUMOCTH, @ KPOME TOTO, B CBSI3U PeaTU3AIIHH.
Peammzamust — 910 ceManTHUeCKast CBI3b MEK/Y IBYMS KIaccurKaTo-
paMu, OJIMH M3 KOTOPBIX OMUCHIBAET KOHTPAKT, a APYTOi 005I3y€TCsI €ro
WCTIOJTHATh.

WNnrepdeiic ciermuduimpyeT KOHTPAKT JJIsT KJAacca NI KOMITOHEH-
Ta, He HABA3bIBAs €ro peanusaluu. Kiacc uiam KOMIIOHEHT MOXKET pea-
JIN30BBIBATh MHOKECTBO MHTEP(MENCOB — B TAKOM CJIydae OH 00s3yeTcs
MCTIOJIHATH BCe KOHTPAKTBI TOUYHO U B TTOJTHOIN Mepe, TO eCTh MPeI0CTaB-
JIITH HAOOP METO/I0B, KOTOPBIE TIPABUJIBHO PEATUIYIOT OTIEPAIIIH, OTIPe-
JleJIeHHBIE BO Beex aTux nHrepdeiicax. Habop mpeiaraeMbix cepBHCOB
Ha3bIBAETCST NPed0CMAaBIAeMbIM unmeppeticom. AHaIOTHIHBIM 00pa3oM
KJIacC WJIM KOMIIOHEHT MOKET 3aBUCETh OT MHOKeCTBa MHTeP(deiCcoB.
[Tpu 9TOM OH OJKHIAET, YTO KOHTPAKTHI OYIYT TPEIOCTABIEHBI HEKOTO-
pbiM HaGOPOM KOMIIOHEHTOB, peaausyommux narepdeiicsr. Habop cep-
BHCOB, KOTOPbIE JIaHHbII KJ1acc TpeOYeT OT APYIUX KJIaCCOB, Ha3bIBAETCS
mpebyemvin unmepeticom. Bot moueMmy Mbl TOBOPHM, 4TO MHTEpdEiic
IpeICTaBIsIeT cOO0I COeMHUTETHHBII 2JIEMEHT, CBS3BIBAIOTIUI KOM-
MOHEHTHI cucteMbl. VIHTepdetic crieruduiiupyeT KOHTPAKT, IBE CTOPO-
HbBI KOTOPOTO — KJTUEHT U TIOCTABIINK — MOTYT U3MEHIThCS HE3aBUCUMO
JIO T€X TOP, MOKA KayKIBIH U3 HUX COOII0AET CBOU IOTOBOPHBIE 0OsI3aH-
HOCTH.

Kax stBerByer us puc. 11.4, BbI MOJKeTE IBYMST CLIOCOOAMI TIOKA3aTh,
YTO 9JIEMEHT peasn3yeT unrepdeiic. Bo-1mepBwIX, CyIIeCTBYeT TPOCTAst
dhopma: untepdeliic u ero CBS3b pearnsanuu H300paKkaTCs B BUJIE
JIMTHUW, COENHSIONIEN TTPSIMOYTOIBHUK (KJIacC) U MaJTeHbKUI KPYKOK
(B cirydae MCMOJb30BAaHUS MIPENOCTABIIEMOr0 HHTepdelica) uin Ma-
JIEHbKMIA TTOJYKPYT (B Cilydae UCIOJIb30BaHKs TpebyeMoro unrepdeii-
ca). dta ¢popma ymobHa U gake MPeANOUYTHTETbHA, KOTIa BB TPOCTO
XOTHUTE MTOKa3aTh COeIMHEHMS B Balieil cucteme. OHAKO OTpaHUYEHUS
JIAHHOU HOTAIIMU B TOM, YTO BBl HE MOXKETE BU3YyaJIM3UPOBATh Ollepa-
1AW WJIW CUTHAJIBL, TIpejicTaBIeHHbie MHTEP(elicoM. Bo-BTOPbIX, MOKHO
HCIIOJIb30BaTh pacIIMpeHHyo (hopMmy: HHTEpdelic m300pakaeTcst B BUIE
KJTacca co CTEPEOTUTIOM, UTO TTO3BOJISIET BU3YaJN3UPOBATH OMlepaIlu
U JIpyTHE CBOMCTBA, a TAK)Ke HAPUCOBATD CBSI3b pean3anuu (/11 1pejio-
cTaBisieMOTo MHTepdeiica) in 3aBUCUMOCTH (/17151 TpeOyeMOro MHTEp-
(efica) ot kmaccupukaropa win komronenta k unrepdeiicy. B UML
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CBSI3b PeATN3AIUN H300paKaeTCsT MyHKTUPHOI JINHIET ¢ GOJIBIIOI Tpe-
YTOJIbHOM CTPETKOI Ha KOHIIE, YKa3bIBalollei Ha nHTepdelic. ITa HOTa-
IVsT — HEYTO CPeiHee MeKIY 0000TeHneM U 3aBUCHMOCTBIO.

Tpebyemble nHTepdencs!

npegocraBnaemMble UHTEpPdENChI

TargetTracker
Observer
peanusaumna (npoctas dopma)
- onpepaeneHve nHtepdgerica
|Java::Ut|I::ObservabIe | UCTIONb30BaAHME . P
(Tpebyet
3aBUCMMOCTH)
Target «interface»
currentPosition argetTracker
setPosition() update()
setVelocity()
expectedPosition() peanusauusi (NMpeaocTaBnsieT 3aBUCUMOCTb)

Puc. 11.4. Peannzauunsa

Ha zameTky. VIHTepdenchl NOXOXN Ha abCTPaKTHbIe KNaccChl.
B yacTHOCTW®, HM TE, HM Opyrve He MOryT UMETb HENOCPEACTBEH-
HbIX 3K3eMMNNsPOB. AOCTpPaKTHbIN Knacc, 0OgHaKo, MOXEeT pea-
IN30BbIBaTb CBOU KOHKPETHbIe onepaunn. MHTepdeinc 6onbLue
HarnomMuHaeT abCTPaKTHbINM Klacc, Y KOTOporo abCcTpakTHbl U BCe
onepaumn.

NMoHumanue nurepdpencos

ITepBoe, uTo BB BUANUTE IpU paboTe ¢ uHTEpdEiicom, — 3T0 HabOP
orieparuii, crenu@uIpPYONUX CEPBUC Kacca Wi KoMITIoHeHTa. Ecin
OCMOTPETh HEMHOTO TJIyGsKe, MOKHO BBISIBUTD IIOJIHBIE CUTHATYPbI
9THX OIepaIiil HapsiAy ¢ UX OCOOBIME CBOMCTBaMMU, TAKUMU KaK BUIN-
MOCTb, KOHTEKCT ¥ CEMaHTUKA MTapaljieIn3Ma.

ITHU CBOMCTBA BAXKHBI, HO JIJIST CJIOJKHBIX MHTEP(hENCOB X HEJIOCTATOU-
HO, YTOOBI TIPOSICHUTH CEMAHTHKY TIPE0CTABJISIEMOTO UMU CEPBHICA U JIaTh
MOHATH, KaK MPaBUJILHO UCIOJB30BaTh onepamnun. [Ipu oTcyrcTBUM
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JIIOOBIX JIPYTHX CBEAEHUIT BBI JOJKHBI TIOTPY3UTHCS B HEKYIO abCTpaK-
1110, KOTOPasi peain3yer uHTepdeiic, 4ToObI ITOHSITh, 4UTO UMEHHO JleJia-
eT Kayk/[ast OTIepaIist 1 Kak BCe OHU JOJIKHBI paboTath BMecte. O1HAKO
3TO JINTITAET CMBICJIA UCTIOIb30BaHNe nHTepdetica, Ha3HaYeHe KOTOPO-
IO COCTOMUT B TOM, YTOOBI IIPEACTABJIATH YETKOE pasjieieHue aclleKTOB
B CHCTEME.

B momenn UML MoKHO yKa3aTh 3HAUNTETHHO O0JIbIITe HHGMOPMAITHH,
4yTOOBI c/le/iaTh nHTEpdeiic MOHMMaeMbIM U JIOCTYITHBIM. Bo-1epBhiX,
BBI MOKETE COTIPOBOIUTH KAXKJIYIO ONEPAIIHIO MPEJI- U TIOCTYCIOBUSMH,
a KJIacC WJIM KOMITOHEHT B 11eJIOM — MHBapuaHTaMu. B pesysibrare kiu-
€HT, JKeJTAfoNNi UCTI0Ib30BaTh MHTepdeiic, CMOJKeT TIOHATh, YTO OH Jie-
JIaeT U KaK ero MPUMEHSTh, He TIOTPY>Kasch B leTaiu peanusannn. Ecan
BaKHBI (hopManbHOCTH, cTOUT pudernyth K OCL 115t crienuukarum
ceMaHTUKHU. Bo-BTOPBIX, MOKHO COTTPOBO/INTH MHTEP(ENC KOHEUHbIM
aBTOMATOM JIJISI OTTUCAHUS JIOTTYCTUMOUM YaCTUYHON YTIOPSIOY€HHOCTH
ero orepaiuii. B-tpeTbux, conpoBoanB MHTEPGENC KOOTEPATTUIMU, BbI
OTIpe/iesIsieTe ero OKUaeMoe MOBe/IeHNE € MTOMOTIbIO Psijia 1uarpaMm
B3aUMOJIEHCTBUS.

TunnyHole npuemMbl MOAENNPOBaAHNA

MopenupoBaHue coeauHeHUN B CUCTEME

Hawnbouee ob1iee HazHaueHre HHTEPGHENRCOB — MOAETUPOBATD CO-
eIMHEHUS B CHCTEMax, COCTOSIIIINX U3 TPOTPAMMHBIX KOMITOHEHTOB, Kak
Eclipse, NET uau Java Beans. Hekotopble KOMIIOHEHTHI BbI Oy/ieTe 3a-
MMCTBOBATb U3 J[PYTUX CUCTEM, IpyTue — IOKyIaTh, a NHbIE CO3/[aBaTh
CaMOCTOSITENILHO, «C HYJIsT». B JII060M cirydae BaM TIPHU/IETCSI THCATH CBSI-
3YIOIIMIT KOJI, TPeIHA3HAUYEHHBII JIJIsT NX cOoeIUuHeHus1. A aTo moTpebyer
MOHUMaHWsS UHTEP(EICOB, MPEOCTABIISIEMBIX U TPEOYEMBIX KaKbIM
KOMITOHEHTOM.

W nenTrdukariis coelMHEHNN B CHCTEME BKITIOYAET B CeOsI UIEHTU-
ukario yeTkUX TMHWH paszenenns apxXuTeKTypbl. C Kax 101 CTOPOHBI
OT 3TUX JIMHWI BbI HalileTe KOMIIOHEHTBI, KOTOPBbIE MOTYT U3MEHSATHCS
HE3aBUCHMO, He OKa3bIBasl BIAUSHUS HA IIPOTUBOIIOIOKHBIN KOMIIOHEHT
(10 Tex Mmop TMOKa KOMIIOHEHTBI HAa 00EUX CTOPOHAX TPHUIEPSKUBAIOTCS
TpeGoBaHUI KOHTPAKTA, CIEIM(MUIIMPOBAHHOTO HHTEPHENCOM).

Korza BbI ncniosib3yeTe KOMIIOHEHT U3 JIPYTOil CUCTEMbl UJIN TIOKY -
IaeTe ero, To, BEPOSITHO, HAXOJUTE B HEM PsIJl ollepaluii ¢ KAKMM-TO MU-
HUMYMOM JIOKYMEHTAIUH, T/l ONMUCHIBAETCS CYTh KaXKI01 U3 HUX. ITO
yI0GHO, HO, K COKAJIEHUIO, HEJOCTATOYHO. [0pasio BaskHee /IS BAC Mo-
HUMATh TOPS/IOK, B KOTOPOM CJIEIy€eT BbI3bIBATh OTIEPAIINH, I MEXAHU3M,
KOTOPBIN OHU 3aKJIi09aioT B cebe. ViMess MasioOKyMeHTHPOBAHHBII
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KOMITOHEHT, JIy4Illee, YTO BBl MOJKETE CIEIaTh, — IIyTeM MPpo6 1 OMmOOK
MOCTPOUTH KOHIIENTYAJIBHYIO MO/IETb paboThl ero uHTepdeiica. 3atem
BBI BITPaBe U3JI0KUTh CBOE TOHUMaHUe TIPeIMeTa, MOIeJIUPY s COeIu-
HEeHUe B cHUcTeMe ¢ ToMoInbio uarepdeiicos Ha UML, ¢ TeM 4T06bI
BIIOCJICJICTBUM BBl U JPyTUe MOJIb30oBaTean 6e3 Tpyja B HeM paszbupa-
Jmch. TouHO Tax ke, KOraa Bbl CO3/1aeTe CBOM COOCTBEHHDBIN KOMIIOHEHT,
TO JIOJIKHBI 00€CTIeYNTh TOHUMAHNUE KOHTEKCTA, B KOTOPOM OH JI0JIKEH
MPUMEHSITHCS, — UHBIMU CJIOBaMHU, cleluUIIMpOBaTh UHTEPhEHCHI,
Ha KOTOPbIE OH OITUPAETCSI ITPH BBITIOJTHEHUN CBOE pabOTBI, 8 TAKIKE MH-
Tepdelichl, KOTOPbIE OH TPEIOCTABISET OKPY KAOIIeH cpee.

Ha 3ameTKy. BONbLLIMHCTBO KOMMOHEHTHbLIX CUCTEM Hanoaobue
Eclipse, .NET u Enterprise Java Beans oTKpbITO A9 KOMMOHEHT-
HOW MHTPOCMEKLUUN, TO €CTb Bbl MOXETE NMPOorpamMmMHO Onpo-
CUTb MHTEpP®dENC, 4TOObI y3HATbL €ro onepaunn. 3To NepBbIN war
K MOHMMaHMIO NPUPOabI NOOOro ManoaoKyMeHTUPOBAHHOIO KOM-
MOHEHTA.

YT06BI CMOZEINPOBATH COCAMHEHNUS B CHCTEME, BBITIOJHUTE CIIEY-
IOIIE TeNCTBUI:

O IlposeanTe rpaHuIbl MEXTY TeMHU KJIacCaMUd U KOMIIOHEHTaMU
Ballleil CUCTEMBI, KOTOPBIE O0Jiee TECHO B3aMMOJICHCTBYIOT JPYT
C IPYTOM, YeM JIpyTue HabOPbI KJIACCOB ¥ KOMIIOHEHTOB.

Q I[Iposepbre MPaBUIBHOCTD OOBETUHEHUST DJIEMEHTOB B TPYIIIILL,
pPaccMOTPEB TTOCITEICTBUS BOSMOKHBIX 3MeHeHn . Kiaccew! nim
KOMIIOHEHTBI, KOTOPbIE U3MEHSIIOTCSI COBMECTHO, 00hEeITNHUTE
B KOOIIepaIui.

U Paccmotpurte ornepaiuy U CUTHaJbl, KOTOpbIE IlepeceKkaloT rpa-
HUIIBI, IPOBE/IEHHbIE Ha 3Tare 1, OT 9K3eMIIJIIPOB U3 OJTHOTO
HabOpa KJIaCCOB WJIM KOMITOHEHTOB K 9K3EMILISIPAM W3 JIPYTOro
Habopa.

O OO6bexunuTe JJOTUYECKH CBSI3aHHbIE HAOOPBI OTIEPAIUI 1 CUTHA-
JIOB B UHTEP(ECHI.

U /lss kaxmoil Koollepalii B CUCTEME OIIPee/IuTe MHTePdENCH,
KOTOpBIE €l TpebyIoTcst (MMIIOPTUPYEMBIE), ¥ Te, KOTOPbIE OHA
MIpeoCcTaBisgeT (IKCIIOPTUPYET) APYTUM Kooteparmsam. Mmmopt
nHTepGhEeNCcOB MOIETUPYITE CBI3SIMU 3aBUCUMOCTH, & IKCTIOPT —
CBSA3SIMU peaTN3aInu.

U /I kasxioro Takoro unTepdeiica JOKyMEHTUPYHTE ero TUHAMU-
KY, UCIIOJIb3Y S TIPe/i- U TIOCTYCJIOBUS KaykK/101 ollepalini, a Takske
BapHMaHThI UCIIOJIb30BaHUS 1 aBTOMAThI 111 MHTepdeiica B 11eI0M.

B kauectBe nprMepa paccMoTpum puc. 11.5, rie mokasans! coeute-
HIST, OKpysKatote KommoneHT Ledger (IpoccOyx), B3SITHII U3 CUCTEMBI
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ylpaBJjieHus puHaHCAMU. DTOT KOMIIOHEHT IIPeIOCTaBIIsieT (peaansy-
et) tpu unrepdeiica: Tunknown (IHeussecrnsrit), ILedger (ITpoccOyx)
u Ireports (IOTuersr). Ha nannoit iuarpamme IUnknown TIokasaH B CBO-
eli paciupeHHON (opme, Apyrue /Ba nHTEpdeiica — B yIPOIIeHHOH,
kak «jieneHipl» (lollipops). Bee tpu nunrepdeiica u axkcropruposa-
HBI JIJIST UCTIOJIb30BAHUS JIPYTUMU KOMITOHEHTAMU.

«interface»
IUnknown

Querylinterface() : HRESULT
AddRef() : ULONG

Release() : ULONG <interface»
A ITransaction
:
O E -------------> start()
performAction()
ILedger commit()
Ledger rollback()
( >7 ------ >O Exceptions
IReports IStreaming failure

Puc. 11.5. MogennpoBaHve COeANHEHNIN B CUCTEME

Taxoke Ha IuarpaMme MOKasaHo, 4To Ledger TpedyeT (MCIoJIb3yeT) ABa
nnrtepdeiica: IStreaming (IIlotok) u Itransaction (ITpansakmmst), mpuuem
BTOPOI1 TIOKa3aH B pacHIMpPeHHoi hopMe. DT aBa uHTEpdeiica Heob-
XOJIMMbI KOMIIOHEHTY Ledger Jist IpaBu/IbHOI paboThl. TakuM oOpasom,
B paboTaIoIIell CUCTEME BB JIOJIKHBI TIO/ICTABUTH KOMITOHEHTBI, KOTOPbIE
peanusytor 006a atux uHrepdeiica. nenrudunupys takue uHtepdeii-
cbl, Kak ITransaction, BBl mosryyaete 3(pHeKTUBHO pazbelMHEHHbIE KOM-
MTOHEHTHI, JIeyKalue Mo pa3Hble CTOPOHBI MHTepdelica, YTO T03BOJISIET
«HAHUMAaTh» JIIOOOW KOMIIOHEHT, KOTOPBIN COOTBETCTBYET MHTEP(dENCY.

Takue uaTEepdeiichl, Kak Itransaction, MpeACTaBIAIOT COOON HEUTO
GoJibliiee, YeM IyJI olepaluii. YKkasanHblii HHTep(Eic aemaer onpee-
JIEHHbBIE TIPE/ITIOJIOKEHUS O TOPSJIKe BbI30Ba €ro onepanuii. XoTs 3To
3/1€Ch U HE TIPOJIEMOHCTPUPOBAHO, BbI JIOJIZKHBI COITPOBOIUTH €70 BapUaH-
TaMMU MCITOJIb30BAHMS U TEPEYNCIIUTD OOIINE CIIOCOODI €0 MTPUMEHEHHS.

MopenupoBaHue CTaTU4eCKuX

N AMHaMU4eCKuUx Tunos

BosbmmHCTBO 00bEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB TPOTPAMMUPO-
BaHUS CTATHYECKH THITU3UPOBAHO. JTO O3HAYAET, YTO C OOBEKTOM B MO-
MEHT €ro CO3/IaHMsI CBA3bIBACTCS OIPe/leJIeHHBIN THUII (Jlaxke HeCMOTPSI
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Ha TO, YTO OOBEKT, BEPOATHO, OYIET BIIOCIEACTBUN UTPATh PasinyHble
poin). CriejoBaTeIbHO, KIIMEHTHI, KCITOJIb3YOIINe 0OBEKT, B3AUMOIEHCT-
BYIOT C HUM uYepe3 pasHble Habopbl UHTEP(EIicOB, KOTOPbIE MPEACTaB-
JIFIOT MHTEPECYIoIIne MX MHOKECTBa orepaiii (BO3MOKHO, IepeKphi-
BaroTrecs).

MozenupoBaHye CTaTHYECKON TPUPOAbI 0OBEKTa MOKET OBITh I10-
KasaHO Ha Juarpamme KjaaccoB. OIHAKO KOTIa Bbl MOJAEIMPYeETE, CKa-
sKeM, OU3Hec-00beKThI, KOTOPbIEe OOBIYHO U3MEHSIOT CBOIl THII B IIOTOKE
paboT, MHOT/IA 11eJ1ecO00PA3HO MOAUYEPKHYTh JUHAMUYECKYIO IIPUPOJLY
UX TUIIA, 3a/aB ee SBHbIM 06pa3oM. IIpu Takux 06CTOATEILCTBAX B Te-
YyeHHne CBOEro KU3HEHHOTO IUKJ/Ia 00BEKT MOKET IPUHUMATD U TEPITh
tu1bl. CMOIEIMPOBATH JKU3HEHHDIH LUK 00bEKTa MOKHO IIPU MOMOIILN
MaIlIUHBI COCTOSAHUN (KOHEYHOTO aBTOMATA).

YT06bBI CMOAEUPOBATD OUHAMUUECKULL MUN, HEOOXOINMO:

O CremudunmrpoBaTh BO3MOKHBIE TUITBI JAHHOTO 00BEKTA, TIPEJI-
CTaBJISIST KAJK/IBI U3 HUX B BU/IE Kiacca (ecau abCTpaKiust Tpe-
OyeT CTPYKTYPbI 1 [OBEIEHN ) WK ke nHTepdeiica (ecau abe-
TPaKIHst TPEOYET TOJIBKO MOBECHUS ).

O CmojeanpoBath Bce PoJIi, KOTOPbIE MOKET UTPATh KJIACC 00bEK-
Ta B 1000 MOMEHT BpeMeHU. Bbl MOJKeTe TOMETHTD UX CTEPEO-
TuromM <dynamic> (oH He peaycmorped B UML nsnavanbHO — BBl
cO3/1aeTe ero camn).

O Ha auarpammve B3auMOJEHCTBUS MTPABUIBHO M300PA3UTh KakK-
JTBII 9K3EMILISIP IMTHAMUYECKH THITU3UPOBaHHOTO Kacca. OTob-
Pa3uTh THII 9K3EMILISIPA KaK COCTOSIHUE, — B (DUTYPHBIX CKOO-
Kax MpsiMo 1071 nMeHeM 00bekTa. (MBI UCTIOIb3yeM CHHTAKCUC
UML HOBBIM ¢110COOOM, KOTOPBIii, HA HAIl B3IJIsI], COTJIACYeTCsT
C BBIPAKEHUEM COCTOSTHUI. )

Yenosek
«dynamic» «dynamic» «dynamic»
Kangupat PaboTHuK MeHcnoHep

Puc. 11.6. MogennpoBaHe ANHaMUYECKNX TUMOB

Ha puc. 11.6 mokazano, kakue poJii UCIIOJHSIOT 9K3eMILISIPBI KJac-
ca Person (HesioBek) B cucTemMe yIpaBJeHus IIePCOHATIOM.

[To auarpaMme BHJIHO, YTO 9K3eMILISAPbI KJaacca Person MoryT ObITh
OJIHOTO M3 cjemyronmx TUoB: Candidate (Kanmumar), Enployee (Pabot-
HuK) uian Retiree (Ilencuonep).
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Korpa bl Mostesiupyete naTepdeticsl B UML, moMHNTE, 4TO KasK/IbIN U3 HUX J10JI-
JKEH TMPEJICTAB/ISATh COe/IMHEHNE B CUCTEME, OTIEIISolNee Celn(UKaIo OT peainsa-
1. XOpOIo CTPYKTYPUPOBAaHHbI HHTEpdEc 001a1aeT cey oM CBONCTBAM

O mpoct, HO MOJIOH — MPECTaBJseT BCe HeOOXOAMMbIE OIePaIlii s ONACAHMS
OT/ICJIBHOTO CEPBUCA,;

U nongTen — gaet J0CTATOYHO WH(OPMAITUY KaK JIJIS UCTIOJb30BAHUS, TaK 1 JIJIS Pe-
aJT3aIiH, 4TOOBI He HY;KHO OBLIO MCCIEI0BATD MMEIOIINECS CIydar NCITOIh30-
BaHUS U pean3aliui;

U nocrynen — npejcranisier MHGOPMAIIIIO TOJTb30BATEI O TI0 KIFOUEBBIM CBOMCT-
BaM, 6€e3 TIeperpysKu JAeTajsiMi MHOKECTBA Olepariuii.

Mzo6paskas unrepdeiic 8 UML, yuurbiBaiite ciemyroliee:

O wucnosp3yiiTe HOTAIMIO «JIe[eHIIa» WIn cokeTa (socket) Beskuii pas, Kormaa Hy K-
HO MTOKA3aTh HAJINYNE COEJUHEHNS B CUCTeME. B OCHOBHOM 39TO MTOHAI0OUTCS
JIIST KOMITOHEHTOB, a He JIJISI KJIacCOB;

O wucnosnb3yiiTe pacumpeHHyio GopMmy, Korua HeoOXOAMMO IIPEACTaBUTD JeTajIu
caMoro cepuca. B 60JIbIIMHCTBE cIydaeB 9TO MOHAL00UTCS AJIs OIUCAHUS CO-
eIMHEeHNI MKy TTaKeTaMU U1 MOICUCTEMaMHU.
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B sTOIi1 rI1aBe:

ITakeTbl, BUAMMOCTb, UMIIOPT M 9KCIOPT
MopempoBaHue Pyl 9J1eMEHTOB
MojeMpoBaHie apXUTEKTYPHBIX HPeICTaBIeHHi
MacmrabupoBanue 0OJbIIMX CHCTEM

Busyanmsanus, crennguiimpoBanyie, KOHCTPYUPOBAHUE U JIOKYMEHTH-
poBatue GOJIBIIMX CHCTEM MPEANOIAraloT paboTy ¢ MHOKECTBOM KJac-
coB, HHTePGENCOB, Y3JI0B, KOMIIOHEHTOB, IMATPAMM U JIPYTHUX dJI€MeH-
ToB. Macurrabupysi Takuie CUCTEMBI, BbI CTOJKHETECH C HEOOXONMOCTDHIO
OPTaHMU30BBIBATH ATH CYNIHOCTHU B KpynHbie 010ku. B si3p1ke UML 1151
OPTraHU3aIUN 2JIEMEHTOB MOJIEJIA B TPYIIIIbI IPUMEHSIOTCST TTAKETHI.
[TakeT — 9T0 cIOCOO OPrAHU3AIMN FJIEMEHTOB MOIENN B OJIOKH, KO-
TOPBIMH MOJKHO PACIIOPSIKATHCS KaK eJMHBIM IeJTbIM. MOKHO yIIpaB-
JISITh BUAMMOCTBIO 3JIEMEHTOB TIaKeTa, TaK 4TO HEKOTOPBIE OYyT BUIHBI
M0JIb30BATEJIIO, a IPyTHe — CKPBITHL. Kpome TOTo, ¢ MOMOIIBIO ITAKeTOB
M300paKAIOTCST PA3TUIHBIE TIPEICTABJIEHUST ADXUTEKTYPBI CHCTEMBI.
X0poIio CTpyKTYpPUPOBAHHbIIA TAKeT OOBEIMHSIET CEMAHTUYECKH OJIH3-
KU 2JIEMEHTBI, KOTOPbIE IMEIOT TEeHIEHITIIO N3MEHSIThCSI COBMECTHO. Takue
TAKETHI XaPAKTEPU3YIOTCS CJIa00M CBSI3aHHOCTHIO U BBICOKON COTJIACOBAH-
HOCTBIO, TIPUYEM JIOCTYTI K COJEPKUMOMY MaKeTa CTPOr0 KOHTPOJIUPYETCSL.

BeepneHne

YerpoiicTBo cobaubeii OyKH He MPeICTaBIIsIeT OO0 HUYETO CIIOK-
HOTO: YeThIPe CTEHBI, JIa3 [7ist COOaKM B OIHON U3 HUX U Kpbiia. Jl7st us-
rOTOBJIEHVSI OY/IKY TTOHA0OUTCSI BCETO JIUIITh HECKOIBKO JOCOK — KOHC-
TPYKIHS He TpeGyeT OOJIbIIIEro.

JKuibie moma ycrpoensl cioxkHee. CTeHbI, TTOTOJIKU U TIOJIBI COE/IH-
HSIOTCS JIPYT ¢ IPyroM, oO6pasyst 6ojiee KpyIHbIe CYIHOCTH, KOTOPBIE
MBI Ha3bIBaeM KOMHaTamu. KoOMHATBI OpraHM30BaHbI B eliie 6oJiee KpyTi-
Hble OJTOKM — JKUJIast 30Ha, 30Ha [0cyTa U T.11. Takue GJIOKH MOTYT ITpej-
CTaBJSATH cO6OIT BCero JuIb abCcTpakiiio. Mbl MPOCTO 00beIMHSIEM
0/ OOIMM Ha3BaHUEM Psiji KOMHAT, GYHKIIMOHATBHO CBSI3AHHBIX JIPYT
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¢ IPYroM, 9ToObI y06Hee GbIJIO TOBOPUTH O TIPEATIOIAraeMOM HCIOJTb-
30BaHUM JIOMAIITHETO IPOCTPAHCTBA.

Heb6ockpebbl yeTpoensl enie ciokHee. Tam Bbl HaiigeTe IOMUMO
MPOCTEHINX KOHCTPYKIINIA (CTEH, MOJIOB, IOTOJIKOB) OoJiee KPYITHbIE
00pa3oBaHUsl — MeCTa, OTKPBITBIE JIJIsT OOIIETO OCTYIIA, C/laBaeMble
B apeH/Iy KBapTUpbl U 0uchl. ITH OJIOKH, BEPOSTHO, CTPYIITHPOBAHDI
B elife OoJiee KPYITHbIE, TAKUE KaK apeH/iyeMast TJI0Ta b 1 nHbPacTpyK-
Typa 06CTyKUBaHUS 3MaHus1. PagyMeeTcst, OHM He IMEIOT HIYero o01ie-
TO C CAMUM 3/IaHUEM, a SIBJISIOTCS JIUITb apTeakTaMu, KOTOPbIe TpUMe-
HSLIN TIPH TJIAHUPOBaHUK HeOOoCKpeha.

Kaxmag 6ombIag cucremMa COCTONT U3 HECKOJIBKUX MTOLOOHBIX CIIO-
eB. [lo-HacrositemMy MOHSITH €e MOXKHO, TOJBKO 00beIMHIB abCTpaK-
IMI1, KOTOPbIE B HEe BXOJIST, B KPYITHbIE IPYIIIIbL. BOTBITUHCTBO GJIOKOB
cpenHero pasMepa (HarpuMep, KOMHATBI) caMu 110 cebe He SIBISIOTCS
a0CTPAKITUSAMM, MOXOKUMHU Ha KJIACChI, U Y HUX ObIBAET MHOTO HK3€EMII-
JsipoB. KpytiHbie GJI0KU I0CTATOYHO YaCTO YMO3PUTEIbHBI (HAITPUMep,
«9aCTh 3/IAHUST [UIST TPOJIAXKIT ), U Y HUX He ObIBaeT 9K3eMILIsipoB. OHU He
peasnsyioTcst Ha (HU3MIeCKOM YPOBHE; €INHCTBEHHAS X 11eJ1b — 00JIer-
YUTh MOHUMAHIE CUCTEMbL. BJIOKM TaKoTo po/a He Oy T PeICTaBIeHbI
B Pa3BEpPHYTOI CHCTEMe — OHU CYNIECTBYIOT JIUIIb HA YPOBHE MOJIEJIH.

B a3pike UML opranusyioiiue Mojieb 00K HA3BIBAIOT NAKemd-
mu. TlakeT siByIsieTCsl YHUBEPCAJIbHBIM MEXaHU3MOM OPTaHM3AINH dJle-
MEHTOB B TPYIIIBI, YIIPOIIAIOIINM TOHUMaHue Moziesin. Kpome toro, ma-
KeTbI MTO3BOJISIOT KOHTPOJIMPOBATD JJOCTYIT K CBOEMY COEPKIMOMY, YTO
obserdaet paboTy ¢ COEIMHEHMSIMEI B ADXUTEKTYPE CHCTEMBIL.

Ipacdmueckn maketsl B sisbike UML mipesictaBiensl Tak, Kak moka-
3aHo Ha puc. 12.1. Takasg HOTanMs O3BOJISAET BU3YyalIU3UPOBATh IPYII-
IIbI HJIEMEHTOB, C KOTOPBIMU MOKHO OOPAIIATHCS KaK C €IIHBIM I[EJIBIM,
KOHTPOJIUPYS TIPU 9TOM BUIUMOCTb M BO3MOKHOCTb JIOCTyIA K OT/Ie-
JIHBIM 2JIEMEHTaM.

1
M4

Sensor fusion o—-/

Puc. 12.1. MakeTbl

ba3oBble NOHATUS

ITaxem (package) npexacrasisier coboii OOIMNN MEXaHU3M OPraHu-
3al[U¥ 9JIEMEHTOB B IpyIIbl. FI300pakaeTcst B BU/IE TAITKK € 3aKJIaJIKOI.
Nms nakera ykazaHo Ha Tamke, €CJI COEPKUMOe TTOCTe/Hel He TTOKa-
3aHO, a B TPOTUBHOM CJIy4ae — Ha 3aKJIajIKe.
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UmeHa

Y KaKI0TO TaKeTa JOJLKHO OBITh MMsI, OTIMYAIONIEE €T0 OT IPYTHX
naketoB. Vmst nipencrasiisieT coboil TekcToByIo cTpoky. Camo 1o cebe
OHO Ha3bIBaeTCcsa npocmuim. Kearupuyuposanioe nmMs npeaBapsaeTcs
MMeHeM TaKeTa, BKIIOYAIONIero JaHHbBIN, eCJIi TaKoe BJIOKEHUE NMeeT
MecTo. [[BoiiHoe 1BoeToune (::) UCIOJIB3YETCS B KaUeCTBE Pa3/ieIuTesNsd
numeH 1makeToB. OObIYHO, H300pasKast MAKET, YKA3bIBAIOT TOJIBKO €r0 NMsI
(cMm. puc. 12.2). Ho, kak 1 B cirydae ¢ Kiaccamu, Bbl MOXKETE JIOTIOJIHATh
MakeThbl TOMEYEHHBIMU 3HAUYECHUSMU WJIN JIOTIOJTHUTEbHBIMU pasjiesia-
MM, 9TOOBI TPOSICHUTD JIETAJIH.

M mst makeTa 0JKHO OBITh YHUKATbHBIM BHYTPU BKJIIOUYAIOIIETO €r0

ITaKeTa.
— ~PKnnenT]
NpPOCTblE UMEeHa
| / + OrderForm
+ TrackingForm
/ - Order

BuaHec-npasuna

MMA BKIKOYakLllero naketa

_I / M4 nakeTa

KBannuumpoBaHHoe NMsi  O—
® P ~.] Sensors::Vision

{version = 2.24}

Puc. 12.2. MpocTble n kBannduLMpoBaHHbIE UMEHA NakeToB

Ha 3ameTky. VMg naketa MOXeT COCTOATb 13 NtoObix OYKB NaTWH-
ckoro andasuta n undp, a Takke HEKOTOPbIX 3HAKOB NPEnMHaHns
(3a MCKITIOYEHNEM TakKX, Kak ABOETOUYNE, KOTOPOE NMPUMEHSIETCS
ON§ pa3feneHnst UMEH NakeToB, OAMH U3 KOTOPbIX BXOOUT B ApY-
ron). UMs MOXeT 3aHMMaTb HECKOJIbKO CTPOK (KOIMYECTBO CUM-
BOJIOB HE OrpaHmnyeHo). OBObI4HO AN UMEHOBaHWS NakeTa NCMoJib-
3YIOT OAHO MM HECKOJIbKO KOPOTKUX CYLLECTBUTENbHBIX, B3STbIX
13 cnoBaps Mogenu.

aneMEHTbI, npuHaanexaiiue nakerty
Komnozuyus [TakeT MOKeT BJIAZIETh IPYTUMU dJIeMEHTaMU, B TOM YHCJIe KJIacCaMHu,
oocyxcoaem- nHTepdelicamMu, KOMIIOHEHTAMU, Y3JIaMi, KOOTIEPAIUsIMH, BapUaHTaMU
caeenase 10.  yemoap3oBanys, JrarpaMMaMi U JIaske MPOYNMU MaketaMu. Baadenue
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(OWDCI‘Ship) — 9TO CBA3b KOMIIO3UIIMHM, O3Haydalollasd, 4TO IJIEMEHT
00bsIBIIEH BHYTpPU IIaKE€Ta. Ecau nmaker yAaJsa€eTcA, TO YHUUYTOXKAETCA U
HpI/IHalUIe}KaH_II/Iﬁ €My 9JIEMEHT. Kamnmﬁ JQJIEMEHT MOJKET IMpUHaAJIE-
JKaTb TOJIbKO OJTHOMY IIaKETY.

Ha sameTky. [NakeT BnageeT anemMeHTamMmm Mmoaenn, o0bsaBneH-
HbIMU BHYTPU HEro. 31o MoryT OblTb, B HACTHOCTM, KJ1aCCbl, aCCO-
umaummn, o600LLEHNS, 3aBUCUMOCTM U NpuMedaHns. INakeT He Bna-
0eeT aNeMeHTaMu, Ha KOTOPbIE OCYLLLECTBIISIETCS NNLLb CCbINKa
13 Hero.

[Taket onpenensgeT cBoe NPOCTPAHCTBO UMEH, TO €CTh 3JIeMEHTbI
OJTHOTO BU/IA JOJIKHBI UMETh MMEHA, YHUKAJIbHbIEC B KOHTEKCTE BKJIIO-
yaromiero makera. Hanpumep, B 0JlHOM MmakeTe He MOXKET ObITh JABYX
ksaccoB Queue (Ouepesib), HO MOKeT GbITh OJIMH KJacc Queue B makeTe P1,
a Zipyroii — B makete P2. P1::Queue m P2: :Queue UMerOT pa3Hble KBAJTU(UIIH-
POBaHHbIC UMEHA U [I09TOMY SBJISIOTCS PA3JIMYHBIMU KJIACCAMU.

Ha sameTKy. Bo nsbexaHne HegopasyMeHUin iyyLle He UCMNosb-
30BaThb OAMHAKOBLIE MMEHA B PA3/IMYHbIX MaKeTax.

DJieMeHTaM PAa3JInYHOTrO BUJIA MOSKHO ITPUCBANBATh OJIMHAKOBbBIC Me-
Ha B Ipejiesiax mnaxera. Tak, gfomyctumo Hanuvue kiaacca Tiner (Taiimep)
1 KOMITOHEHTa Tiner B oHOM 1 ToM makeTe. OIHAKO, YTOOBI TPEIOTBPaA-
TUTD ITyTAHUILY, JIy4llle HA3HAYaTh BCEM 3JIEMEHTAM ITaKeTa YHUKaJIbHbIE
MMEHa.

OnuH nakeT MOXeT Co/lep:KaThb IPYTHe, a CJIe/J0BATeIbHO, /10Ty CKa-
eTcst uepapxuyeckas ekomMio3uius moaes. Harmpumep, moxeT cytiec-
TBOBATH KJyacc Canera (Kamepa), mpunaanesxxamuii makety Vision (Omru-
4yeckoe YCTPONCTBO), KOTOPBIH, B CBOIO OU€pe/ib, COJIEPIKUTCS B MAKETe
Sensors ([artuukn). [losHoe nMst aTOTO KJ1acca — Sensors::Vision: :Camera.
Jlyutiie, ograko, m36eraTh CJAUITKOM TJIYOOKOW BJIOKEHHOCTH TTAKETOB:
JIBa-TPY YPOBHSI — TIPEIeN yipaBisseMocTu. [Ipu HeoOXOAUMOCTH JIJIsk
OPTraHM3aIMN TTAKETOB CTOUT MCIOJIb30BATh UMIIOPT, a HE BIOXKEHUS.

OnucanHas ceMaHTHKA BJIQIEHUS /leJIaeT MaKeThl Ba)KHBIM MeXa-
HU3MOM MacITabupoBaHus cucTeMbl. be3 HuX mpuiIoch Obl co3aBaTh
GOJIBIITHE TIIOCKIE MOJIEJTH, BCE 3JIEMEHTHI KOTOPOU I0JIKHBI UMETh YHU-
KasbHble nMeHa. Takne KOHCTPYKINU ObLIN ObI COBEPIIIEHHO HEYIPAB-
JISIEMBI, 0COOEHHO €CJIH BXOJISATIINE B MOJIENb KITACCHI U IPYTHE JIEMEHTHI
CO3/IaHbl PA3JIMYHBIMU KOJJIEKTUBAMU. [laKkeThl 1103BOJISIIOT KOHTPOJIN-
POBATh 2JIEMEHTHI, 00PA3YIOIINE CUCTEMY, B TIPOIIECCE €€ IBOJTIOTIHN.

Kaxk nokasbiBaet puc. 12.3, copep:kanue maketa MOKHO IIPEACTAaBUTH
rpacduyecku Ui B TeKCTOBOM Buje. OO6paTuTe BHUMAHUE, YTO €C/IN
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Buoumocmo

BbI I/I3o6pa>1<aeTe IIPpUHA/VIEKAIINE TTAKETY IJIEMEHTDI, TO UM ITaKeETa 111 -
eTCA BHYTPpU 3aKJIaIKU. BHPO‘{GM, COLAEPKUMOE TTaKETA HE ITOKAa3bIBAIOT
TaKHUM 06pa30M, a [IPUMEHAIOT UMEIONINECA MHCTPYMEHTAJIbHBIE CPENC-
TBa, IO3BOJIAIOHINE PACKPBITH ITAKET N IIPOCMOTPETb €ro COAEPKHUMOE.

rpaguyeckoe
npeacrtasieHne
KnvenT |

KnvienT | + OrderForm

+ OrderForm - Order

+ TrackingForm

- Order

+ TrackingForm
TEKCTOBOE
npeacrtasieHne

Puc. 12.3. OnemeHTbl, NnpuHagnexatime nakeTty

Ha 3ameTky. 93bik UML nogpasymeBaeT Hanmymne B Ntodor Mogenuv
aHOHMMHOIO KOPHEBOIO NakeTa, a 3HA4YUT, BCE SNEMEHTbI OAHOro
1 TOrO € BMaa Ha BEPXHEM YPOBHE MOLENN A0SKHbI UMETb YHU-
KasibHble MMEHa.

BuaumocTtb

BuanmocTb IIpUHaJIEKAIUX ITAKETY 3JIEMEHTOB MOKHO KOHTPOJIN-

onucvlteaemcs PpoBaTb TaK Ke, KaK BUJIUMOCTb anI/I6yTOB n onepaqu/’I kiacca. ITo yMOJI-

6 2aaee 9.

YAHWIO TaKWe 3JIEMEHTBI SBJSIOTCS OTKPBITBIMU, TO €CTh BUIUMBI JIJIST
BCEX 9JIEMEHTOB, COJIEPIKAIIUXCS B JIIOOOM MaKeTe, UMIIOPTUPYIOIIEM
JMAHHBIN. 3alUIIIeHHbIE 3JIEeMEHThI BUUMbBI TOJIBKO JIJIsI TOTOMKOB, a 3a-
KPBIThIe BOOOIIE HEBUIMMBI BHE cBoero mmakera. Hampumep, Ha puc. 12.3
OrderForm (bmank3akasa) — 9To OTKpbITast yacTh maketa Client (Kauent),
a Order (3akas) — 3akpbiTasi. JIF0OOI MaKkeT, UMIOPTUPYIOIIHIA JTaHHbIII,
MOJKET «BUIETh> 00BeKT OrderForm, HO «He BuauT> Order. IIpu aTOM TI0JT-
HOe KBauuImpoBanHoe umst 17ist OrderForm 6yaer Client: :OrderForm.

Buanmocts mpuHa/Iealero makery sjgeMenTa 0003Ha4aeTcst Co-
OTBETCTBYIOIIUM CUMBOJIOM TIepe/] ero uMeHeM. /17151 OTKPBITHIX a7ieMeH-
TOB UCITOJIb3yeTCs 3HaK + (TI71I0C), Kak B caydae ¢ OrderForm Ha puc. 12.3.
Bce oTkpbITBIE YacTH MakeTa B COBOKYIMHOCTH COCTABJSIOT €T0 UHmep-
Qetic.

Tak ’xe, Kak ¥ B OTHOIIIEHUH KJIACCOB, JIJIsT IMEH 3aIUTIECHHBIX 3JTe-
MEHTOB HCIOJIB3YIOT CUMBOJ # (pelerka), a [Jish 3aKPBIThIX 100aBJIs-
10T cuMBoJI — (MuHyc). HamoMunMm, 94T0 3amuiienHbie 31eMeHThl OyIyT
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BUJINMbBI TOJIBKO JIJIST TAKETOB, HACEYIONTUX JAaHHOMY, & 3aKPBIThIE BO-
0011e HeBUAKMBI BHE [TAKeTa, B KOTOPOM 00bSABJICHDI.

[TakeTHast BUANMOCTD TIOKA3bIBAET, YTO KJIACC BUIUM TOJIBKO JJIsI
JPYTHX KJIACCOB, OOBSIBJIEHHBIX B TOM JK€ CAMOM IaKeTe, HO CKPBIT JIJIst
KJIACCOB, OOBABJIEHHBIX B IPYTIHX Mmakerax. [lakeTHast BUAMMOCTH M300pa-
JKaeTcsl ¢ TIOMOIIBI0 CUMBOJIA ~ (TUJIb/IA) TTepel MMEHEM KJiacca.

UMnopT n akcnopt

[IpenmonosxuMm, B Baliell MOJIe/IN €CTh /IBa KJacca OJJHOTO YPOBHS,
PaCIIONIOKEHHBIX PSAIOM JIPYT ¢ apyrom: A u B. Kimacc A «BuanT» B 1 Ha-
060poT, TO eCTh 000N U3 HUX MOXKET 3aBUCETh OT Apyroro. Oba oHu
00pasyioT TPUBUAJIBHYIO CUCTEMY, H [IJisI HUX He HA/I0 CO3/[aBaTh HUKA-
KUX [1aKETOB.

[onyctum Tenepb, YTO y BaC UMeeTCsl HECKOJIbKO COTeH paBHOIIPaB-
HBIX KJ1accoB. Pazmep cetu cBsi3eil, KOTOPYIO BbI MOJKETE «COTKATb» MeXK-
Iy HUMU, He MojjIaeTcst Boobpaxkenuio. bosiee TOTo, CTOJIH OTPOMHYIO
IPYyIIly HEOPraHM30BaHHBIX KJIACCOB IIPOCTO HEBO3MOKHO BOCIIPUHSATD
B €€ 1eJIOCTHOCTH. ITO peajibHas mpodaemMa OOIbIINX CUCTEM: IPOCTOM
HEOrPAaHUYEHHBIN JOCTYII HE TI03BOJISIET OCYIIECTBUTH MacIITabupoBa-
Huie. B Takux cirydasix iuist opranusanuu abcTpakiuii PUXOAUTCS MpH-
MEHSATD ITaKeTBhI.

Wrak, n1omycTum, 4To KJacc A pacliojiosKeH B OJJHOM IakeTe, a KJacc
B — B ipyroMm, rpuuem 06a makera paBHOIPABHBL. J[0OMyCTUM TaksKe, 4TO
A ¥ B 0OBSIBJIEHBI OTKPBITHIMU YaCTSIMU B CBOUX TTaKeTaX. JTa CUTYyaI[UsT
KOPEHHBIM 06Pa30M OTJIMYAETCSI OT JABYX MPEAbLY X, XO0TsT 06a Kiac-
ca OOBSIBJIEHBI OTKPBITBIMHU, CBOOOHBIN JOCTYIT OJHOTO U3 HUX K JPY-
rOMy HEBO3MOJKEH, MO0 rPaHMIIbI TAKETOB Helpo3padHbl. OHAKO ecim
MaKeT, COIePIKAIUN Kaace A, UMIIOPTUPYET TTaKeT-BJajesel] Kaacca B,
TO A CMOJKET <«BH/ETh> B, XOTSI B MO-TIpesKHEMY He OYIeT «BUIETH» A.
Nmmiopt maeT anemeHTaM 0IHOTO MaKkeTa OJ[HOCTOPOHHUI JIOCTYII K 3Jie-
MenTam jpyroro. Ha sa3sike UML ¢BA3b mMIIOpTa MOIEMPYIOT KaK 3a-
BUCHMOCTb, JIOTIOJTHEHHYTO CTEPEOTUTIOM 1mport. YITakoBbIBast abCTpak-
IIUM B CEMAaHTHYECKU OCMBICJIEHHDBIE OJIOKU U KOHTPOJHUPYSI JOCTYT K
HUM C ITOMOIIBIO UMIIOPTA, BBl MOJKETE YIIPABJISITh CIIOKHOCTHIO CUCTEM,
HACYUTHIBAIOINX MHOKECTBO aOCTPAKITUIA.

Ha sameTtky. DakTnyeckn B paCCMOTPEHHOM CUTYaLMM MPUMEHSI-
loTCS ABa cTepeoTmnna — import m access, 1 06a OHWM NOKa3bIBAIOT, YTO
MCXOOHbIN NMakeT UMEET JOCTYM K 3anemMeHTam uenesoro. CtepeoTtun
import poBGaBngeT coaepXnmMoe LLeneBoro naketa B OTKPbITOe
NPOCTPAHCTBO MMEH MCXOOHOr0, MO3TOMY HET HEOOXOAMMOCTH
B KBaIMdUKaLMN UX UMeH. Takum 0O6pa3oM, BOSHNUKAET BEPOAT-
HOCTb KOHMJIMKTA IMEH, KOTOPOr0 HEOOX0AMMO n3beratb, CNv Bbl



184l | | || Makets

Humepdgeiicot
oocyacoarom-
ca 6 enage 11.

XOTUTE, 4TOObI MOAENb OblNa XOPOLLO cornacoBaHa. CtepeoTumn
access 4OOABNGET COAEPXKMMOE LIEIEBOr0 NakeTa B 3aKpbITOE NPo-
CTPaHCTBO MMEH UCXOOHOro. EAMHCTBEHHOE pasnnyme 3aksoya-
€TCs B TOM, YTO HEJb351 MOBTOPHO SKCMOPTMPOBATb MMMNOPTUPO-
BaHHbIE 9JIEMEHTbI, EC/IN KaKO-NNMO0 TPETUIN NakeT UMMOPTUPYET
nepBoOHaYasbHbI MCXOOHbIV NakeT. Haule NCNoNb3yT CTEPEOD-
TN import.

OTKpBITBIE JIEMEHTHI TTaKeTa HAa3bIBAIOT IKcnopmupyemvimu. Tax,
Ha puc. 12.4 maket GUI axcrmopTupyet nBa Kyaacca — Window (OxHO) u Form
(®opwma). Kiace EventHandler (O6pa6oTunkCoOBITHIT) SIBJISIETCS 3AIIH-
IIEHHOH YacThio 1aketa. /[0BOJIBHO 4acTO HKCIIOPTUPYEMbBIMU dJIEMEH-
TaMU MaKeTa SBJISI0TCS MHTepdeich.

Server |

- Database Client |
- LoggingService
+ OrderForm

e + TrackingForm
- Order

Policiesl } <import»
o+ OrderRules
-GUI:: Windows  [&-----*

aKcnopTupyet

E MMmnopT
GUI : «imw
o+ Windows

e+ Form -
# EventHandler

Puc. 12.4. mnopT v 9kcnopT

IKCIOPTUPYEMBIE DIEMEHTBI OY/IYT BUAUMBI JIJIs COAEPKUMOTO TEX
MAKEeTOB, /IS KOTOPBIX BU/IMM JIaHHBIN TTakeT. B npumepe Ha puc. 12.4
naker Policies (ITosmTukm) siBHO MMIopTHpyeT maket GUI. Takum o6pa-
30M, Kjracchl GUI: :Window w GUI::Form OyayT BUAMMBI /s COAEPIKUMO-
ro makera Policies Kak KJIacChl ¢ IIPOCTBIMU MMeHaMu Window # Form.
Ho xnacc GUI::EventHandler 6y1;[eT CKPBIT, TAK KaK ABJIAETCS 3allU-
nieHHbIM. C JIpyTOl CTOPOHBI, TTAKeT Server He UMIOpTUpyet GUI, 1mo-
9TOMY 9JIEMEHTHI Server MMEIOT JOCTYII K OTKPBITHIM djieMeHTaMm GUI,
HO JIJIsT TOTO UM MOHAZ06STCs KBaMU(MUIIMPOBAHHbIE MEHA, HAIIPH-
mep GUI::Window. AHasormuno y GUI HeT JocTyla K CONEepPKUMOMY IIa-
KeTa Server Jjaxke ¢ UCIOJb30BaHNEM KBaJN(UIIMPOBAHHBIX UMEH, T10-
CKOJIBKY OHO 3aKPBITO.
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Iams npeo-
cmaenenui
apxumexmy-
pol 06cydic-
daromcs

6 eaase 2.

3aBUCUMOCTU UMIIOPTA U JIOCTYTA ABJASI0TCI TPAH3UTUBHBIMMU.
B nannom mpumepe naket Client mummoptupyer Policies, a Policies — GUI,
TaK YTO MOKHO CKa3aTh, 4To Client TpaH3uTuBHO UMIopTupyet GUI. Ecam
Policies mmeer poctym B GUI, He UMITIOPTUPYSI €10, TO (lient He [0GABIISI-
er ajieMeHThI GUI K CBOeMy TPOCTPAHCTBY MMEH, HO MOKET 00palaThCst
K HUM, UCTI0JIb3Y s KBATU(PUIIMpOBaHHbIEC UMeHa (TaKue Kak, HallpuMep,
GUI: :Window).

Ha 3ameTKy. SnemeHT, BUaMbli BHYTPWU nakeTa, OyaeT Buamm
TakXe 1 BHYTPU BCEX BIIOXEHHbIX B HErO NakeToB. Boobuye, Bno-
XEHHbIE NMakeTbl MOryT «BUAETb» BCE, YTO «BUAAT» BKIIIOHAOLLMNE
NXx nakeTbl. M BO BNOXEHHOM NakeTe MOXEeT CKpblBaTb MMS
BO BKJIIOYAIOLLLEM MAKETE; B 9TOM Cllydae A5l CCblnikm TpebyeTcs
KBaNMPULMPOBAHHOE UMSI.

TunnyHele npuemMbl MOAENNPOBaHNA

MopgenupoBaHue rpynn 3/1eMEeHTOB

Yaiie BCero nakeTbl IPUMEHSIOT /IS OPraHU3aLUU 9JIEMEHTOB MO-
JIeJIMPOBAaHUS B UMEHOBAHHbIE TPYIIIIbI, ¢ KOTOPBIMU IIOTOM MOKHO Oy-
ner paboTarh Kak ¢ eAnHbIM 1eabiM. CosmaBas IIpocToe IPUJIOKEHHIE,
MOKHO BOOOIIIEe 000HTHCH G€3 MaKeTOB, OCKOJIBKY BCe Balllk aDCTpaK-
I[UU [IPEKPACHO Pa3MECTATC B eIMHCTBEHHOM Iakere. B Gosee ciox-
HBIX CHCTEeMaX Bbl CKOpee 0OHAPYKUTE, YTO MHOI'ME KJIACCh, KOMIIO-
HEHTbI, Y3JIbl, HTePMENCH U [aKe JuarpaMMbl eCTECTBEHHBIM 00pa3oM
PaseNgioTCs Ha TPYIIIbL. DT TPYIIIbI U MOAETUPYIOT B BUIE IIAKETOB.

Mesx 1y KiaccaMy U IaKeTaMK €CTh OIHO 3HAYMTEeIbHOE Pas/Indue:
KJIACCHI ABJSIOTCSA aOCTpaKIMeil CyIHOCTH U3 IIPEAMETHON 0bnacTu
uau U3 00JIaCTH PelIeHts, a TTaKeThl — 9TO MEXaHU3Mbl OpraHU3aI[Un
TaKuX cylHocTeil B Moean. [TakeTsl He BUAHBI B paboTalolieil crucTeMe,
OHU CJIy’KaT UCKIIOYMTEIbHO MEXaHIM3MOM OPTraHU3aluu Pa3paboTKM.

Yalre BCero ¢ moMolblo MakeTOB 3JIeMEeHTbl OJIMHAKOBBIX 0a30BbIX
TUIIOB OPTraHMU3YIOT B IPyIIbl. Hanpumep, KJacchl U UX CBSI3U B IIPEJI-
CTaBJIEHUU CUCTEMbI C TOYKU 3PEHUS IIPOEKTUPOBAHUS MOKHO Pa3OUTh
Ha HECKOJIBKO MTAKETOB W KOHTPOJUPOBATH JOCTYII K HUM C TIOMOII[BIO
3aBrCUMOCTel uMIIopTa. KoMIoHeH T IpeicTaBIeH s Peau3aliiu 10-
IIyCTHMO OPraHU30BaTh TAKUM e 06PasoM.

[TakeThl TakKe HPUMEHSIOTCS JJis TPYIIIMPOBAHUS JIeMEHTOB
pasnnMYHBIX TUIOB. Hampumep, ecim cucreMa CO34aeTcsl HECKOJIbKIMU
KOJLIEKTUBAMU Pa3pabOTYUKOB, PACIONOKEHHBIMUA B Pa3HbIX MECTAX,
TO MaKeThl MOYKHO UCIIOJIb30BATh JIJIs YIIpaBJIeHUs KOH(pUTypaluei,
pasMelas B HUX BCE KJIACChl U JUarpaMMbl, TaK 4TOObI YIE€HbI PA3HbBIX
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KOJIJIEKTUBOB MOTJIM HE3aBUCHUMO U3BJIEKATh UX U3 XPAHUJIUIIA U TIOMe-

maTh o6patHo. Ha nmpakThke makeTbl 4acTo IIPUMEHSIIOT /ISt TPYIIITIPO-

BaHUS 3JIEMEHTOB MOJIEJTU M ACCOITMUPOBAHHBIX C HUMM JIUaTPAMM.
Y106bI CMOIETMPOBATH TPYIIIIBI D1€EMEHTOB, HEOOXOAMMO:

a
a
a

Q

Q

[IpOCMOTPETH 3JIEMEHTHI MOJEIN B HEKOTOPOM IIPEACTABIEHUN
APXUTEKTYPhI CUCTEMBI € LIEJIbIO TI0KCKA MPYIIIL 9/IEMEHTOB, OJI13-
KX CEMaHTUYECKU UM KOHLEITYaIbHO.

[ToMeCTUTh KasKAy10 TAKYIO TPYIINY B IIAKET.

JIJ1s1 KasK/I0T0 MaKeTa ONPE/Ie/IUTh, KAKKE 3JIEMEHTBDI T0JIKHBI ObITh
JIOCTYIHBI M3BHE. [IOMETUTh MX KaK OTKPBITbIE, 4 OCTAIbHBIE —
KaK 3allMIIeHHbIe WM 3aKPbITbie. B COMHUTEIBHBIX CIydassx
CKPBITb 9JIEMEHT.

SIBHO COEAMHUTD AKEThI 3aBUCUMOCTSIMK UMIIOPTA C TEMU T1aKe-
TaMU, OT KOTOPBIX OHU 3aBUCHT.

[Ipy HATMY MU CEMEIICTB ITAKETOB COEMHUTD CIIEI[UATU3UPOBAH-
HBIE [TAKEeThI ¢ OoJIee OOIMMU CBA3IMU 0000ICHU.

B xauectBe npumepa Ha puc. 12.5 mokazaHsl ITAKETbI, KOTOPbIE OPraHH-
3YIOT B KJTACCUYECKYIO TPEXYPOBHEBYIO aDXUTEKTYPY KJIACCHI, SIBJISIONINE-
Cs1 9aCTSIMHU TTPEICTaB/IeHIS MH(MOPMAITMOHHON CUCTEMBI C TOUKU 3PEHUS
poeKTHpoBaHus. JaeMeHThl makera User Services (ITosb3oBaresnbckue
CepBuChHI) TPEOCTABIISAIOT BU3yaJIbHBIN UHTEpdeiic /g BBOJA U BBIBOJA
uropManmu. daeMeHTsl nakera Data Services (Cepsuchl JlaHHBIX) oGec-
[eYNBAIOT JIOCTYI K IAHHBIM 1 uX o6HOBJIeHue. [Taker Business Services
(busnec-cepBuChI) ABJSETCS CBSA3YIONMM 3BEHOM MEXK/Y dJleMeHTaMU
MePBBIX /IBYX ITAKETOB; OH OXBAThIBAET BCE KJIACCHI U JIPYTHE AJIEMEHTHI, OT-
BEYaoIIFe 32 BBIIOJHEHNE OM3Hec-3a/1aul, B TOM Yrcjie GU3HeC-TIPaBuIa,
KOTOpBIE IUKTYIOT CTPATETUIO MAHUITY TUPOBAHUS TAHHBIMU.

[ 1

CepBuchl
MNonb3oBaTensa

» «import»

| v

BusHec-Cepsuchl

«import»

I RY

CepBuchbl JaHHbIX

Punc. 12.5. MogennpoBaHue rpynn aieMeHTOB
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Bce abcrpakiny mpocToil CUCTEMbI MOKHO ITOMECTUTD B OJIMH T1a-
keT. OIHAKO, OPTaHu3yst KJIACChl U IPYTUE 3JIEMEHTBI ITPe/[CTABICHUS
CHUCTEMBI C TOUKHU 3PEHUs] ITPOEKTUPOBAHUS B TPH ITaKeTa, Bl HE TOJBKO
cliesiaere MoJieJib OoJiee MOHSATHOM, HO ¥ CMOKETe KOHTPOJIMPOBATH JI0-
CTYTI K €€ 9JIeMEHTaM, CKPbIBAsI OJIHA U 9KCIIOPTUPYS IPYTHE.

Ha 3ameTKy. M306paxasa nogobHble Moaenu, 00bIYHO NoKa3bl-
BalOT 3NIEMEHThI, LIeHTpaslbHble A1 KaxXA0ro naketa. Ytobbl npo-
SICHUTb Ha3HA4YeHMe NakeToB, MOXHO TakXe NCMOJIb30BaTb A0KY-
MEHTUPYIOLLLEE MOMEYEHHOE 3HAYEHNE AN KaXA0r0 N3 HUX.

MopenupoBaHue apXMTEKTYPHbIX NPeAcTaBneHUA

WNcnonb3oBanne akeToB 751 TPYHIIUPOBAHUS POJICTBEHHBIX 3Jie-
MEHTOB BeCbMa BaykKHO — 0e3 Hero Hesib3st pazpaboTaTh CJAOKHYIO MO-
nesib. JIaHHbIi T0IX0/1 TPUMEHUM K OPraHU3allui TaKUX 2JIEMEHTOB,
KaK KJacchl, UHTep(deichl, KOMIOHEHTBI, y3Jibl U AuarpamMmbl. Ho mipu
pPacCMOTPEHUN apXUTEKTYPHBIX MTPe/ICTABACHUI ITPOTPAMMHBIX CUCTEM
BO3HHKAeT MOTPeOHOCTD B elite OoJiee KPYIHbBIX OJI0KaX. APXUTEKTYP-
HbIe IIPe/ICTAaBIEeHNS TOKe MOXKHO MOJIEJIMPOBATH € IIOMOII[bIO [TAaKETOB.

Hamomuum, uto npedcmasienuem (view) Ha3bIBaeTCs MPOEKIIHS
OPraHu3aIuu U CTPYKTYPbI CUCTEMDI, B KOTOPOW BHUMAaHUE aKI[EeHTUPY-
eTCsl Ha O/THOM M3 KOHKPETHBIX ee aclleKToB. 113 aToro onpesesieHus Bbl-
TEKAIOT /IBa CJIe/ICTBUS. BO-TIepBBIX, CHCTEMY MOKHO Pa3JIOsKUTh Ha TT0Y-
TH OPTOTOHAIbHBIE TAKETDI, KAXK/IBII 13 KOTOPBIX HMEET JIEJI0 ¢ HaOOPOM
APXUTEKTYPHO 3HAYMMBIX pelleHuli (HarpruMep, MOKHO CO3/IaTh TTPe]I-
CTaBJICHUS C TOYKU 3PEHUS TPOEKTUPOBAHMS, B3aNMO/IEHICTBU, peasin-
3a1uu, pa3MelleHns 1 BADUAHTOB UCIIOJIb30BaHMs ). Bo-BTOPBIX, 3TUM
nakeram Oy/IyT MPUHA/IEKATD BCe abCTPAKIINH, OTHOCSIIIUECS K IAHHO-
My TpeficTaBieHnio. Tak, Bce KOMIIOHEHTBI MOJIeIN TIPUHAJIEKAT MaKe-
Ty, KOTOPBIII MOZIeJINPYeT IpeJcTaBIeHne peanusanuu. B To ke BpeMa
MAKEeThl MOTYT COJIEP;KATh CCHIITKM HA JIEMEHTBI IPYTUX ITaKeTOB.

JLJ1s1 MOJIE/TUPOBAHYST APXUTEKTYPHBIX TIPEACTABICHUIT HEOOXOANMO:

O UpentudunuposaTh HaOOP apXUTEKTYPHBIX NIPEACTABICHUIA,
3HAUMMBIX B KOHTEKCTe Bamieil nmpobaeMbl. Ha npakTuke aToT Ha-
60p OOBIYHO BKJIIOYAET IIPECTaBIEHUs IPOEKTUPOBAHNS, B3au-
MOJIEHCTBUS, PeaM3allii, Pa3MEIEHNs 1 BAPHAHTOB MCIIOIb30-
BaHUI.

O PasmecTuTh Te 5JIeMEHTHI 1 AUarpaMMbl, KOTOPbIe HEOOXOIMMBbI
1 JI0OCTaTOYHBI [ BU3YaIM3alUH, CIIeM(pUIUPOBaHI, KOHC-
TPYMPOBAHUSA 1 JOKYMEHTUPOBAHUS CEMAHTUKK KaK[0r0 IPeJl-
CTaBJIEHMs], B COOTBETCTBYIOIEM MAKETe.
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d HpI/I HCO6XOIII/IMOCTI/I BbITIOJIHUTDH ZIaJIbHefIH.[yIO IPYIIIUPOBKY

Mooenuposa-
Hue cucmem
obcymncoaem-
cs 6 2nage 32.

ITUX JJIEMEHTOB B ITaKEThI.

Mex1y s7ieMeHTaM1 Pa3IMYHbIX [IPEICTaBIeHNI 0OBIYHO BO3HUKA-
10T 3aBUCUMOCTH. Takum 06pa3oM, Kaxk/0e MPEeAICTaBIeHIEe Ha BEPXHEM
YPOBHE CHCTEMBI JOJIKHO OBITH OTKPBITO JIJIsI BCEX OCTAJIbHBIX TIPEJI-
CTaBJIEHUH 3TOTO YPOBHSI.

B kavectse nipumepa Ha puc. 12.6 nmokazaHa KaHOHUYECKast JIEKOMIIO-
3UITHSI BEPXHETO YPOBHST, TUITUYHAS JIJIsT OOJIBIITITHCTBA CJIOKHBIX CUCTEM.

1] 1]

BUA, C TOYKA BUA, C TOYKU
3peHus 3peHus
NMPOEKTMPOBaHMS peanusauumn

1]

BU C TOYKU 3peHnaA

BapuaHToB

—| MCMOmMb30BaHUA —|
BWA, C TOYKM BUA, C TOHYKM
3peHus 3peHns
npoLeccoB pa3BepThLIBaHNS

Puc. 12.6. MogenupoBaHne apxmTekTypHbIX NpeacTaBleHnn

CoBeTbl M MOJACKA3KM

Mopemupyst makerst B8 UML, moMHUTE, 9TO OHU HYKHBI TOJBKO
JIJIsI OpTaHM3aI[K 9JIeMEeHTOB Baieil Mmojenn. Eciin nmerorcs aberpak-
I[1H, HETIOCPEACTBEHHO MaTeprain3yemMbie Kak OOBEKTBI B CHCTEME, He
MOJIb3yHTECh TakeTaMu. BMeCTO HUX NPUMEHSHTE TaK1e 3JIeMEHTbI MO-
JIeJTUPOBAHNS, KaK KJIACCHI M KOMIIOHEHTHI.

XOpoIIo CTPYKTYPUPOBAHHBIH MTAKET XapaKTePU3YeTCs CJIeYION -
MU CBOMCTBaMU:

Q

Q

OH BHYTPEHHE COTJIACOBAH M OUEPUYMBAET YETKYIO TPAHUITY BOK-
PYT TPYIITBI POACTBEHHBIX 9JIEMEHTOB;

OH cJ1ab0 CBSI3aH W AKCIOPTUPYET B JPyTHE MaKeThl TOJBKO
T€ 3JIEMEHTBI, KOTOPbIE OHU JIEHCTBUTENBHO JIOJIKHBI «BUJIETHY,
a UMITOPTUPYET JIUIIIb T€, KOTOPbIE TPUHITUTINATBHO BAsKHBI IS
paboThI ero cOOCTBEHHBIX DJIEMEHTOB;

riyOrHA BJIIOKEHHOCTH TIAKeTa HEBEJIMKA, TIOCKOJIbKY Y€JI0BEK
He CIoco6eH BOCIIPUHUMATD CJAUIIKOM IJTyOOKO BJIOKEHHbIE
CTPYKTYPHI;

BJIajiest cOaaHCHPOBAHHBIM HAGOPOM 3JIEMEHTOB, TTAKET 110 OTHO-
IIEHWIO K IPYTHM MTaKeTaM B CUCTEME He JI0JIKEH ObITh HU CJIUII-
KOM OOJIbIITM (€CJIM HAJI0, PACIIEIISIiiTe €ro Ha 60Jiee MeJIKUE),
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HHN CJINMIIKOM MaJIECHbKUM (O6'b€ZII/IH${I>,ITe JJIEMEHTbI, KOTOPbIMU
MOJKHO MaHUITYJIUPOBaTh KaK €/IMHbIM I_ICJIBIM).

N3zo6paskas naker B UML, pyKOBOJCTBYHTECH CIIEAYIONIMMHU TIPHU-
HITUTIAMU:

U mpumensiiTe mpocTyio hopMy MTUKTOTPAMMBI TTAKETa, €CJIN He Tpe-
OyeTcst SIBHO PACKPBITh €T0 COIEPKUMOE;

U packpsiBasg comep:RkuMoOe TTakeTa, TOKa3bIBaliTe TOIBKO Te 3JIe-
MEHTBI, KOTOPbIE TIPUHITUITTHATEHO HEOOXO VMBI JIJIsT TOHUMAHUST
€T0 HA3HAYEHWS B TAaHHOM KOHTEKCTE;

U Mozenmpys ¢ TOMOIIBIO TaKeTa CYIMIHOCTH, OTHOCSTIINECS K YIIPaB-
JieHu1o KoHpurypaimeii, pacKpbiBaliTe 3HaUeHIE METOK, CBSI3aH-
HBIX C HOMepaMu Bepcuil.



Onucanue
eHympenneil
cmpyxmypol,
Komopas
npeonou-
mumenvha

6 pabome

¢ npomo-
munamu
00sexmos

u poasamu,
npueooumcs
6 znage 15.

Fnaea 13. Ixsemnnaapbi

B sTO11 r1aBe:

IK3EMILISAPHI U 00bEKTHI

MopenupoBaHue KOHKPETHBIX 9K3eMILISIPOB
MojempoBanie Npoodpas3a IK3EMILISIPOB
PeasibHblii M a0CTPaKTHbIA MUP 9K3EMILISPOB

TepMUHBI «9K3EMILISIP> U «00BEKT» B OOJIBIIMHCTBE CIYYAEB SABJISIOT-
Cs1 CHHOHMMAaMHU U 9aCTO OBIBAIOT B3aUMO3aMEHSIEMBIMU. JK3EMILISIPOM
Ha3bIBAETCSI KOHKPETHOE BOILIONIEHNE a0CTPAKIINU, K KOTOPOMY MOSKET
OBITH TIPUMEHEH OTIpeIeIeHHbII HaOOP onepaliii 1 KoTopoe odJsamzaer
COCTOSTHUEM JIJII COXPAaHEHUS Pe3yIBTATOB ATON OllepaInu.
IK3EMIJISIPBI UCIOJIB3YIOT JIJIsT MOJIEJIMPOBAHNS KOHKPETHBIX CYIIL-
HocTell peasbHOro Mupa. IToutu Bce crpoutenbhbie 6ok UML Bo-
BJICYEHBI B IMXOTOMUIO «KJ1acc/00bekT»>. Hampumep, ObIBafoT BapuaH-
ThI UCIIOJTb30BAHUS U 9K3EMILJISIPl BADUAHTOB MCIIOTb30BAHMUS, Y3JIbI
U 9K3EMILJISIPHI Y3JI0B, ACCOTTUAIINY W HK3eMIIJISIPBl ACCOIUAIIUH U T.JI.

BeepneHne

[IpeanonoskuM, Bbl CTPOUTE JIOM /151 cBoell ceMbu. Mcriobays ciio-
BO «/IOM», a He «aBTOMOOUJIb> WJIN KaKoe-HUOY/Ib IPYTOe MOHSTHE, BbI
3apaHee CysKaeTe CJI0Baph, IPUMEHSIEMbIH 1pU pertennu 3ajaun. J[om
SIBJISIETCST aOCTPAKIINEH «ITOCTOSTHHOTO WJTM BPEMEHHOTO JKIJIUIIA, TIETTh
KOTOPOTO — TIPeA0CTaBUTh yoexuiie». Harpotus, aBToMOOUIIb — 3TO
«MOOMJIPHOE CAMOJIBIIKYIIEECST YCTPOICTBO, IpeIHa3HAYeHHOE [IJIs T1e-
PEBO3KM JIFOJIEi ¢ MeCTa Ha MecTO». B xoe paboThbl, cocTosiIIel B coe/u-
HEHUU Pas3JINYHBIX, 3a9aCTy0 TIPOTHBOPEUYUBBIX TPEOOBAHMIT, MOIEH
JIOMa TIOCTETIEHHO KOHKpeTuaupyercsi. Harpumep, BbI MoskeTe BHIOPAThH
«JIOM C TPeMSI CIIAJIbHAMU U TTO/IBATIOM» — CJIOBOM, YTOYHUTD JIETAJIN.

[TosryuuB KJT0YM OT TOTOBOTO JIOMA U BOI/ISI BHYTPb, BbI TIOTPYZKAeTeCh
B peasibHyIo 0OCTaHOBKY — OLleHUBAeTe 3/IaHKe He TIPOCTO KaK J0M C Tpe-
M CITJIBHIMU, & KaK «MOM JIOM C TPeMSI CIIAJIbHSIMU, PACTIOJIOKEHHBIH 110
TaKoOMYy TO ajipecys. EcJi Bbl 4esloBeK CEHTUMEHTATbHbBIN, TO, BO3MOKHO,
JaziuTe eMy Kakoe-HuOy b nMst, Hapumep «CBSATON PUIOT.

Mesxy «1ToMOM € TpeMs CHAJIbHSAMUY ¥ «<MOWM JIOMOM C TPEMSI CITaJib-
HAMW, Ha3BaHHBIM CBSATHIM TIPUIOTOM» CYIIeCTBYeT (hyHAaMeHTaTbHOEe



bazosble noHsaTHS

Knaccwot
oocync-
daromcs

6 enasax 4
u9, xomno-
Henmol —

6 znaee 15,
Y3l —

6 eaase 27,
sapuanmol
ucCnoIbL306a-
HUs — 6 2aa-
e 17.
Daxmuuecxu
émecmo mozo,
YUMo Mol

6 danvneli-
wem 0ydem
Hasvieamv
IK3eMnAs-
pom, 6 UML
ucnov3yem-
cs mepmun
«cneyudu-
Kauus ax-
3emnaapas,
HO 3MOo
monxocmo
Mmemamooenu.

Juxomomus
<xaacc/
o0sexm»
oocyscoaemces
6 eaase 2.

Accouuavuu
obcyscoarom-
ca 6 enasaxh
u 10, ccotxu —
6 enasax 14

u 16.

pasnuuue. B To BpeMst Kak 1epBblii — JIMITb aOCTPAKINST, OMUChIBAOIIAS
OIPeIeTIeHHBIH THII IOMA C PAa3IMYHBIMU CBOHCTBAMMU, BTOPOIA TTPE/ICTABIISIET
c000i1 KOHKPETHBIN 9K3eMILIAP 9TON aOCTPAKIINY, BOILIONIEHHBIN B MaTe-
puanbHO hopMe, U KaxKI0€e ero CBOMCTBO UMeeT PeaibHOe 3HAUYEHUe.

AGCTPaKITHSI OMUCHIBAET UIEATHHYIO CYTh MIPEIMETA, IK3EMILISIP — €T0
KOHKPETHOE BOIIoIeHue. Takoe pasjieienue Ha abCTPAKITHIO U 9K3EMITIISIP
OOHAPYKMBAETCST BO BCEM, UTO BBI MOZieUpyeTe. Y OfHON abCTpakium
MOJKET OBITh CKOJIBKO YTO/IHO 9K3eMILISIPOB. [IJIs1 TAaHHOTO 9K3eMILIspa
BCEr/la CYIeCTBYeT aOCTPAKIHS, OMPE/eIAIONast XapaKTePUCTUKH, 00-
IUe [t BCEX MOJ00HBIX OK3EMILISIPOB.

B s3pike UML MoHO mpepcTaBuTh Kak abCTPaKIUM, TaK M UX
sK3eMIsIphl. [louTn Bce cTpouTenbHble GJIOKU 9TOTO SI3bIKA, B OCO-
GEHHOCTH KJIACCHI, KOMITOHEHTBI, Y3JIbl I BAPUAHTHI MCIIOJIH30BAHUSI,
MOTYT OBITh IIPOMOJIETTMPOBAHBI B TEPMUHAX CBOEH CYITHOCTH MJIU CBO-
uX 9K3eMIUIsIpoB. 1o Gosbieil yactu Bol GyjeTe paboTaTh ¢ HUMH KaK
¢ abCTPAKIUSIMK, HO €CJIM 3aXOTUTE TPOMOJETUPOBATH KOHKPETHBIE
BOTLJIONIEHMS, TO IPUIETCS UMETh JIEJI0 C IKIEMILIIIPAMHU.

I'pacdpmaeckoe mpezicTaBieHne 9K3eMIJIIPOB TIOKa3aHo Ha puc. 13.1.
ITa HOTAIM TI03BOJISIET BU3YJIM3UPOBATh KaK IMEHOBAHHBIE, TAaK U aHO-
HUMHbBIE 9K3eMTILIISIPHI.

VIMEHOBAaHHbIN aK3emMnnap

keystrokes Queue<>_/

: Frame

o

AHOHUMHbI 3K3eMnaap

Puc. 13.1. Dk3emnnspsbl

ba3oBble NOHATUS

Ixsemnnsipom (instance) Ha3bIBAETCSI KOHKPETHOE BOTLIOMIEHME abC-
TPAKIUH, K KOTOPOMY MOTYT OBITH IPUMEHEHBI OIEPAIU U KOTOpoe 00Jia-
JIaeT COCTOSTHUEM, COXPAHSIONMM UX pe3y/braTbl. [Tonarus «okseMIusap»
U «OOBEKT» MPAKTHYECKH CAHOHUMUYHBL, JK3EMILISIP M300PasKAIOT C TOJI-
YEPKHYTHIM UMEHEM.

Ha 3ameTKy. O6bI4HO KOHKPETHOE BOMOLLEHNE Kiacca Ha3bl-
BalOT 00beKTOM. OObEKThbl — 3TO IK3EMIJISIPbI KNACCOB; MOXHO
ckasaTb, 4TO BCe 00BbEKThl ABNAIOTCSA 9K3eMnaapamm, HO He Bce
3aK3eMnasapbl — obbekTamn. Hanpumep, ak3eMnasp accoumaumnm
He ABNseTCst OObEKTOM: 3TO MPOCTO IK3EMMJISAP, TaKKe Ha3blBa-
€MbIl1 CCbINIKON. Bripoyem, nuilb camMble OTOLHbIE CO3aaTenun
Mozenen obpallaloT BHUMaHME Ha TakKnUe HI0AHChI.
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Knaccuguxa-
mopul 00cydc-
daromcs

6 zaaee 9.

Abcmpaxm-
Hble KJACCbL
obcymncoarom-
ca 6 enaee,
unmepdeii-
col —

6 eaage 11.

Juazpammol
06vexmos

o6 cyonc-
daiomcs

6 enage 14.

DK3EMNNAPSI

AGCTpaKuum 1 aKsemnnsapbl

IK3EMILISIPbI He CYIIECTBYIOT CaMH 110 ceOe: OHU TIOUTH BCer/ia CBsi-
3anbl ¢ aberpakiumeit. Ha s3pike UML warie Bcero MogeIupyoT 9K3eM-
IUISIPBI KJTacCOB (Ha3bIBaeMble 0OBEKTaMM ), XOTST TAKKe ObIBAIOT 9K3EM-
TJISIPBI U IPYTUX CYNTHOCTEN, TAKUX KaK KOMIIOHEHTHI, Y3JIbl, BADUAHTHI
uctosib3oBanus u acconuarnuu. B UML sk3eMmisip Jierko oTanduTh
OT abCTPaKIUK — JJISE 9TOTO HAJI0 IPOCTO TIOLYEPKHYTh €r0 UMSI.

O61bexT B 00IIeM cilydae 3aHMMAET HEKOTOPOE MECTO B PEAbHOM
WJTY KOHIIENITYaTbHOM MUPE, U HaJl HUM MOKHO TTPOU3BO/IUTD T€ WU UHBIE
omneparu. Hampumep, 9K3eMILISIPOM y3J1a OOBIYHO SIBJISIETCST KOMITBIO-
Tep, GU3NUECKHN PACTIONOKEHHBIN B HEKOEM MTOMETEHUH; 9K3EMILIITPOM
KOMIIOHEHTA — (haiiji, pa3MenleHHbII B TOM UM MHOM KaTaJIoTe; 9K3eMII-
JISIP 3aIIMCH O KJIMEHTe 3aHIUMaeT KaKOH-T0 00beM OllepaTUBHOM aMITH
KOMIIbIOTEPA. DKIEMILJISIP TPAEKTOPUH TTOJIETA CAMOJIETA TOXKE SABJISIET
c0o60ii HeYTO KOHKPETHOE, MojiIaIeecst 060padoTKe MaTeMaTUYeCKIMI
MEeTO[aMU.

C nomorpio UML forrycTMo MOIETTUPOBATH HE TOJIBKO HETTOCPEICT-
BeHHbIe (PU3NUECKUe 9K3EMILISIPhI, HO M MeHee KOHKPETHbBIE CYITHOC-
1. Hanpumep, aGcTpakTHBIN KJIace MO OIPEAETIEHUIO He MOKET UMETh
HETOCPE/ICTBEHHBIX 3K3eMILISIPOB. Pazpelaercs, oiHaKo, MOJIEJTMPOBATh
KOCBEHHBIE 9K3EMILISIPbl a0CTPAKTHBIX KJIACCOB, YTOOBI IIOKA3aTh, KAK JIaH-
HBIH KJIacC MOXKHO UCITOJIb30BaTh B KauecTBe rnporoTuna. CTporo ropops,
TaKoro 0ObeKTa He CYIIECTBYET, HO C MPAKTUYECKON TOYKK 3PEHUST OH T103-
BOJISIET TIOMMEHOBATh JII000I TTOTEHIIMATIBHDII 9K3eMILISP KOHKPETHOTO
MIOTOMKa 9TOTO abCTPaKTHOTO Kiiacca. Toske caMoe OTHOCHUTCS U K IHTEp-
(heticam. XoTs1 OHU 110 OTIPEIC/IEHUIO HE MOTYT UMETb HEIIOCPEACTBEHHBIX
9K3EMILISIPOB, MOKHO CMOIEIMPOBATH K3EMILIIP-TIPOTOTUIT MHTEP(DEi-
ca, KOTOPBIN OyZeT TPEACTaBIATh OAUH U3 MOTEHITHATbHBIX HK3eMILIs-
POB KOHKPETHBIX KJIACCOB, PEATU3YIONINX JJAHHbIN HHTEPQEIic.

MopenupyemMbie 9K3eMILISIPhI TOMEIIAIOT B [HArPaMMbl 0ObEKTOB,
€CJTM HaJI0 TTOKa3aTh UX CTPYKTYPHBIE I€TAJN, UJU B IMAarPAMMbl B3au-
MOJIEVCTBUS U JIEATENBHOCTH, €CJIM HY;KHO BU3YAJIM3UPOBATh MX ydac-
THE B IMHAMUYECKUX CUTYAIHsAX. XOTsI 00OBIYHO 9TOTO He TPeOyeTCst, X
MOKHO BKJIIOUATh W B JIHArPaMMbl KJIACCOB, €CJIN HAJ/IO MTOKA3aTh CBS3b
o0ObeKTa 1 ero abcTpakIuu.

Tunbl 3K3eMnNNSpoB

Y xaxmoro sk3eMmIigpa ecTb cBoOM Tull. Tun sksemnispa noKeH
OBITh €ro0 KOHKPETHBIM KJIACCH(UKATOPOM, HO CIEIU(pUKAIINST DK3EMII-
nsgpa (KoTopas He SIBJISIeTCs] KOHKPETHBIM 9K3eMILITPOM ) MOKET UMETh
abCTpaKkTHBIN TUIL. B TeKCTOBOI cTpOKe cCHavYa/Ia yKa3bIBAETCs THII, a 3a-
TEM Yepe3 JBOeToYNe — MM aK3eMIIsapa (HarmpuMmep, t © Transaction).



bazosble noHsaTHS

Huazpammol
eé3aumooeiic-
meus 06cyoic-
daiomca

6 2nage 19,
ouazpammol
deameio-
Hocmu —

6 2aiaese 20;
ounamuuec-
Kas munusa-
uus paccmam-
pusaemcs

6 enage 11,
Kaaccugu-
Kamopot —

6 enaee 9.

Onepavuu
obcyxcoarom-
¢ 6 2nasax
4du9,
KOMNOHEH-
mot —

6 enase 15,
Y36l — 6 2a1a-

ge 27.
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O6bIuHO KiaccuduKaTop aK3eMIuIsipa cratudeH. Hampumep, 1o-
cJie Co3/laHus IK3eMILISIpa KJacca MOCJeIHUN He U3MEHUTCS Ha TIPo-
TSIKEHUU BCETO BPEMEHU CyIeCTBOBaHUs 00bekTa. OHAKO, HECMOTPST
Ha 9TO, B HEKOTOPBIX CUTYAIMSIX MOJIEJUPOBAHUS U B HEKOTOPBIX KOM-
MBIOTEPHBIX SI3bIKAX BO3MOKHA CMeHa abcTpakinu ak3eMIuisipa. K mpu-
Mmepy, o6bekT Caterpillar (I'ycenuria) Moker cTaTh 0ObeKTOM Butterfly
(Babouka). TTo cyTtu, aTo Bce TOT sKe 00BEKT, HO MPUHAIJIEKAIUI [IPY-
roii abCTpaKIIu.

Ha sameTky. Ha npoTsxxeHun pa3zpaboTky BO3MOXHO UCMOJb-
30BaHue ak3emnnapa 6e3 onpeneneHHoro knaccndukaTopa,
KOTOpPbIN SOJKEH ObITb N306PaXeH Kak 0OBbEKT, HO C MPOMYCKOM
MMeHN abcTpakuum (cMm. npumep Ha puc. 13.2). Mcnonb3oBaTtb
Noao6HbIE 0OBEKTLI MOXHO A4J151 MOAENMPOBaHWS BECbMa abCTPaKT-
HOrO NOBEAEHUS, XOTSA B KOHEYHOM CHETE NPUAETCH CBA3ATb Takme
3K3eMnapbl ¢ abcTpakumen, YTobbl IPUCBOUTL UM HEOOXOOMMYIO
CEeMaHTUKYy.

UmeHa

Kaskplit 9K3eMIIsIp MOKeT 00J1a1aTh UMEHEM, OTINYAIOIIM €ro
B JIAHHOM KOHTEKCTE OT OCTATbHBIX 9K3eMILISIPOB. OOBIYHO 0ODBEKT Cy-
IIeCTBYeT B KOHTEKCTE Ollepaliny, KOMIIOHEHTa WJu y3Jua. Vms npen-
cTaBJisieT OO0 TEKCTOBYIO CTPOKY, Harnpumep t wim nyCustomer (Moii-
[Mokymnatenn) Ha puc. 13.2. Camo 1o cebe OHO HA3BIBAETCS NPOCMLIM
nMeneM. AGCTPAKIUS SK3EMILISIPA MOKET UMETh KaK TIPOCTOE UMST, CKa-
sxeM Transaction (Tpansakius), Tak u kearuguyuposanroe, Hapumep
Multimedia::AudioStream (Mymasrumenua:Aynnonorok). CoctaBHOe UMS
obpasyercs 1yTeM g00aBieHus Tepejl UMeHeM a0CTPaKIIuyU UMEHH Tia-
KeTa, B KOTOPOM OHa HaXOJUTCS.

”Me“OBa”“bm“%/
’ t: Transaction

AHOHUMHbIN aK3emMnnap
:AudioStream w/

Puc. 13.2. ImeHOBaHHbIE 1 aHOHUMHbIE 9K3EMMASPbI

myCustomer

OO6beKT MOKHO UMEHOBaTh ABHO (myCustomer u T.IL.), feJiast ero umst
OCMBICJIEHHBIM JIJIS TI0JTb30BaTes . MOXKHO aTh eMy TpocToe uMs (Ha-
1101001€ TOJILKO YTO YIIOMSIHYTOI'0) ¥ CKPBITh €10 abCTPAKIIUIO, €CJIM OHA
ouyeBHAHA U3 KOHTeKcTa. OHAKO 3a4acTylo HacTosiiee UMs 00beKTa
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Ponu

u cmpyxmy -
puposanmwte
KJaccol
oocyoic-
daromcs

6 enage 15.

Onepayuu
onucambwl

6 enaesax 4
u9, nonu-
Mmoppuzm —
6 2nase 9.

M3BECTHO TOJIBKO KOMITBIOTEPY, KOTOPBIN ¢ HUM paboTaeT. B Takux ciry-
Yyagx MOSABJSIETCS aHOHUMHBIN 00beKkT (Harmpumep, :AudioStream). Kas-
Jloe TIOsIBJIEHIEe aHOHMMHOTO 00BEKTa OTJIMYHO OT BCEX J[PYTHUX €ro T10-
sieytenwit. Ecim BB ake He 3HaeTe abCTpaKInio 00bEKTa, TO JOJIKHBI
10 KpaliHel Mepe IaTh eMy SIBHOE WM.

VMg 1 T oObeKTa 3aIiChIBAIOTCS B OJHY CTPOKY, Harpumep t :
Transaction. B ciy4ae ¢ 0GbEKTOM, B OTJIMUYHE OT POJU B CTPYKTYPUPO-
BAaHHOM KJIacce, BCSI CTPOKA TOYEPKHYTA.

Ha 3ameTtky. MIMs1 3k3eMnnsipa MOXeT COCTOATb 13 toObIX OYKB
naTUHCKOoro andasmnta, ULMOP U HEKOTOPbIX 3HAKOB NMpennMHaHns
(3a ncknyYeHneM Takmx, Kak ABOETOUME, KOTOPOE NPUMEHSETCS
ONs OTOENeHNs UMeHK 3K3emMnaapa OT UMeHM ero abctpakuumn).
MIMa MOXET 3aHMMaTb HECKOJIbKO CTPOK (KOSIMYECTBO CMMBOJIOB
He orpaHnyeHo). Ha npakTmnke gna MMEHOBaAHUSA 9K3EMMSPOB
MCMNONb3YIOT O4HO UM HECKOJIbKO KOPOTKUX CYLLLECTBUTESIbHbIX,
B3ATbIX U3 CIOBAPS MOOENNPYEMOIN CUCTEMBI. [pn 3TOM Kaxkgoe
C/I0BO, KPOME NepBOro, 00bIYHO MULLETCS C MPOMUCHON OYKBbI
(Hanpumep, t nnm nyCustomer).

Onepauum

OO6beKT He TIPOCTO 3aHUMAET OIPEEJIEHHOE MECTO B PEaJbHOM
MUpEe — OH MOJIaeTCsT HeKUM MaHuMyasaiusaM. Omeparuu, BbITOTHS -
emMble 00BEKTOM, OOBSIBISIIOTCS B ero aberpakiuu. Hampumep, ecan
kiacc Transaction (Tpansakmus) comep:kuT onepaiuio connit (coBep-
IIMTh) Uy HETO UMEETCs IK3EMILISIP t : Transaction, TO MOJKHO HaImMcaTh
BeIpaskeHue t.comnit(). Ero BeimosiHeHne 03HaYaeT, YTO Hajl OOGBEKTOM t
OCYIIECTBJISIETCST oniepaiius connit. B 3aBucumMocT OT CBSI3aHHON € 9TUM
KJIACCOM MepapXuy HACJIe[OBaHUS JaHHAs ONepaIisl MOKeT ObITh BbI-
3BaHa IOJUMOPQPHO.

CocTosiHue

Kpome 1pouero, 06beKT 00J1/IAET COCMOsHUEM, TIOJl KOTOPBIM TIO/I-
pasyMeBaeTcsi COBOKYITHOCTD BCEX €T0 CBOWCTB M MX TEKYIINX 3HAYCHU T
(BKJTIOUAs TAK/KE CCBLIKU U CBSI3aHHbBIE 00BEKTBI, B 3aBUCUMOCTH OT TOY-
KU 3peHust). B 4ncsio cBONCTB BXOAAT aTPUOYTHI U aCCOIMAINN 0OBEK-
Ta, a TAKJKE BCE €r0 arpernpoBaHHbie YacTh. TakiuM 06pa3oM, COCTOsTHIIE
00beKTa TMHAMUYHO, U TIPU €T0 BU3YATU3AINH Bbl (DAKTUUECKU OTIH-
chIBaeTe 3HAYEHWE €T0 COCTOSTHUS B JIAHHBINT MOMEHT BPEMEHU U B JIaH-
HOIT TOYKe mpocTpaHcTBa. [Iporecc n3MeHeHUsI COCTOSTHUST OOBEKTa
MOKHO M300pa3uTh rpaduvaecK, ecid Ha OJHOM ¥ TOI JKe [uarpaMmme
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B3aUMO/ICHICTBUSI HAPUCOBATH €T0 HECKOJIBKO pas, MPUYeM Ha KaXKIOM
pHCYHKe Oy/IeT OTPasKEHO HOBOE COCTOSTHUE.

Cosepritast HaJl 00BEKTOM OIIEPAIIHIO, BB U3MEHSIETE €TO COCTOSTHUE,
OJTHAKO TIPH 3arpoce 0O6BbEKTa €ro COCTostHNE He MeHsteTcst. [Ipesmosio-
KuM, GpoHUpYst Oret Ha camoJieT (0OBEKT I : 3akas), BbI OIpeessieTe
3HaYeHUE OJIHOTO U3 aTpubyToB (HampuMep, leHa Guneta = 395.75). M-
MEHUB BIIOCJIE/[CTBUN YCJIOBHSI 3aKa3a — CKaKeM, T0OABUB K MapPIIPYTy
ellie OJIHY TIePecajiKy, — BbI TeM CAMBIM U3MEHsIeTe U eTO COCTOSHIE: Ha-
npumep, leHa 6uneTa CTaHOBUTCS paBHOM 1024, 86.

Ha puc. 13.3 nokasano, kak n3obpaxarb 3HaueHue aTpubyTOB
obbekTa cpenctBamu si3bika UML. 3uadenne atpubyTa id o6bekTa
myCustomer paBHO “432-89-1783". B nanaoM carydae Thm ujaeHTH(UKATOPA
(SSN — HOMEDp conMasbHOTO CTPAXOBAHMU ) MTOKA3aH SIBHO, XOTS €T0
MOJKHO ¥ OIIYCTHTh (KaK 9TO CJeJaHo AJst aTpubyTa active = True), mo-
CKOJIBKY THII COIEPIKUTCST B OOBSIBJIEHUHN 1d B aCCOIMMPOBAHHOM KJIac-
ce obbekTa myCustomer.

C KJIacCOM MOJKHO acCOIMUPOBATH TAKKe aBTOMAT, 4TO 0COOEH-
HO TI0JIE3HO TIPU MOJIEJTUPOBAHUY YIIPABJISEMBIX COOBITUSIMU CHCTEM
NI KU3HEHHOTO IMKJIA Kjacca. B Takux ciayyasx MOXKHO ITOKa3aTh
COCTOsTHIE aBTOMATa JIJIsl JAHHOTO 00beKTa B JIAHHBIII MOMEHT BpeMe-
au. Cocrosinue n300pakaeTcst B KBa[PpaTHBIX CKOOKax mocste tumna. Ha-
npumep, Ha puc. 13.3 mokaszano, 9To 0OBEKT ¢ — IKIEMILISAP Kaacca Phone
(Tenedon) maxonurcd B coctostHum WaitingForAnswer (KmerOTBeta),
ollpe/ieJIeHHOM B aBTOMarTe /i Kjacca Phone.

3K3EMMASP C YKa3aHHbIMM 3HAYeHUAMM aTpnbyTa

myCustomer

| id : SSN ="432-89-1783"
active = True

3K3eMmJidap € ABHO yKa3aHHbIM COCTOAHNEM

¢ : Phone [WaitingForAnswer] </

Puc. 13.3. CocTosiHne obbekTa

Ha 3ameTKy. Tak kak 00beKT MOXET OIHOBPEMEHHO HAXOANTLCS
B HECKOJIbKMX COCTOSAHUAX, Bbl MOXETE BbIBECTU HA AMarpamMmme
BECb CMUNCOK ero TeKyLMX COCTOSAHUNA.
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DK3EMNNAPSI

Apyrue cBoicTea

[TocKoJIbKY TIPOIIECCHI U TIOTOKU SIBJISTIOTCST BAYKHBIMU COCTABHBIMH
YaCcTSIMU TIPEJICTABJIEHNs CUCTEMbI C TOYKH 3peHus mpoieccoB, B UML
umeercs rpadpuueckuii o6pas s pa3JIndyeHnst aKTUBHBIX M ITACCUBHBIX
9JIEMEHTOB (2JIEMEHT CUYUTAECTCS AaKTUBHBIM, €CJIM OH SBJISETCS YaCThIO
polecca Uin II0TOKa 1 MPeACTaBsgeT cOO0M MCXOAHYIO TOYKY IOTOKA
yrpasJierusi). Bol MokeTe 00bsIBUTh aKTUBHBIE KJIACCHI, MaTEPUAIU3Y-
IOIIKe TIPOIECC UJIN MTOTOK, M, COOTBETCTBEHHO, BBIJIEJTUTH IK3EMILIISIP
aKTUBHOTO KJyacca (cM. puc. 13.4).

aKTUBHbI 00bEeKT

r : FrameRenderThread o/

Puc. 13.4. AKTUBHbIe 0OBEKTHI

Ha 3ameTky. Yaule BCero akTMBHbIE 0OBbEKTHI MPUMEHSIOTCS
B KOHTEKCTE AnarpaMmm B3aMMOoOEeNCTBUS, MOAENNPYIOLLMX MHO-
XECTBEHHbIE NOTOKM ynpasneHuns. Kaxabln akTUBHbI 00bEKT
npeacTaBnsaeT UCXOAHYIO TOUKY MOTOKA yNpaBieHUs N MOXET
NCMOSIb30BAaTLCA A1 UMEHOBAHUS Pa3INYHbIX MOTOKOB.

B UML cymiecTByfOT eliie /{Ba 3JeMEHTa, Y KOTOPBIX MOTYT OBITH
ak3eMIIpbL. [lepBblil — 3TO accommalus. IKIEMIIIPOM acCOUAINN
apaisiercst cevtika (link). Cepuika npeacrasisier co60ii CeMaHTHYECKOE
coenrHenne MexIy oobekTamu. Kak 1 accormanust, oHa n300paskaeTcst
B BU/Ie JINHWUU; OT aCCOIMAIMK €€ MOXKHO OTJUYHUTH 110 TOMY, 4YTO OHa
COEIMHSIET TOBKO 00BhEKThI. BTOPOIl BapraHT — cTaTHYeCKuil aTpuoyT,
00J1aCTh JIEUCTBHST KOTOPOTO OTpaHnyYeHa KiaaccoM. CTaTHYeCK it aTpu-
OyT — 3TO, 10 CYTH JIeJIa, OOBEKT B 9TOM KJIACCE, COBMECTHO MCIIOJIb3Ye-
MBIl BCEMU 9K3eMILIIpaMU Kjacca. B 00baBienny Kiiacca Takoii aTpu-
OyT TTOYEPKUBAETCS.

CraHpapTHbie 3N1eMeHTbl

Bce mexanusmbr paciupens sizbika UM L npumenstiorest k 00bex-
TaMm. TeM He MeHee 9K3eMILIIpaM OOBIYHO HE MPUITHCHIBAIOT CTEPEOTHUIT
HEIIOCPEe/ICTBEHHO U He CBSI3BIBAIOT C HUMU IIOMEUYEeHHBIX 3HAUeHU.
BmecTo 9TOrO cTepeoTunbl U oMedeHHble 3HaYeHUsT 00hEeKTa BBIBO-
JSITCST U3 aCCOIMMUPOBAHHBIX ¢ HUM adcTpakiuii. B kavectBe mpumepa
Ha puc. 13.5 mokazaHo, Kak MOKHO SIBHO IPUITUCATH CTEPEOTHII CAMOMY
00BEKTY MU €ro abCTPaKIIUH.
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Huazpammol
KOMNOHEHMOo8
obcycoarom-
ca 6 enaee 15,
ouazpammol
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6 enagse 31,
ouazpammol
00sexmos —

6 2s1age 14.

3K3eMMsp CO CTePeoTUnom

«signal»
e : Overflow

Puc. 13.5. O6bekTbl CO CTepeoTMnamMm

B UML ornpeziesiennl fiBa CTaH@PTHBIX CTEPEOTUIIA, TPUMEHUMbBIX
K CBSI3SIM 3aBUCHMOCTH MEK/Y O0ObEKTAMU 1 KJIACCAMU:

+ instance0f — IOKa3bIBAET, YTO OOBEKT-KANEHT SABJIACTCA SK3CMII-
JIIpoM KaaccuduKaTopa-cepsepa. ITO peiKo nsobpaxaercs
rpaduueckr. OObIYHO MCIIOIB3YETCs TEKCTOBAs 3aIliCh C JBOE-
TOYHEM;

* Instantiate — IOKa3bIBAET, UYTO KJIACC-KJIUEHT CO3/1aeT 9K3EeMILJI-
Pl Ky1accuduKaTopa-cepBepa.

TUNUYHbIE NPUEMBI MOENMPOBAHNS

MOJJ,EJWIpOBaHVIe KOHKPETHbIX 3K3eMMi1poB

Mopempyst KOHKPETHbIE 9K3EMILISIPHI, BbI BU3YAJU3UPYeETe CYIII-
HOCTH, UMEIOITHECS B PeaibHOM MUpe. KOHEUHO, BbI He YBUIUTE IK3EM-
JIAp Kjacca (lient, ecam JaHHBINA KJIUEHT He CTOUT Tepe]l BaMu, HO, TIO
KpaiiHeli Mepe, UMeeTe BO3MOKHOCTh YBUJIETh B OTJIQTIUKE TIPE/ICTAB-
JIEHUE 3TOTO 0OBEKTA.

Opnna u3 chep npuMeHeHUs1 0OGBEKTOB — MOJIEIMPOBaHNE KOHKPET-
HBIX 9K3eMILJIIPOB, CYNIECTBYIONINX B peasibHOM Mupe. Hampumep, mojie-
JIUPYSI TOMOJIOTHIO CETH Balllell OpraHu3alii, Bbl TI0JIb3yEeTeCh Inarpam-
MaMM pa3MelleHnst, COAEP;KANUMU IK3eMILJISIPBI Y3J10B. AHATOTMYHBIM
06pa3oM, ecJI BBl XOTUTE MOJIEJIMPOBATH KOMITIOHEHTBI, PACITOJIOKEHHbIE
B (DMBUYECKUX y3J/1aX CETH, TO OYIeTe MOJb30BATHCS AUArPAMMaMU KOM-
MTOHEHTOB, KOTOPBIE COJIEPKAT X aK3eMILIsipbl. HakoHert, eciiu k Batei
cUcTeMe TIO/IKJIIOUEH OTJIAIINK, BbI CMOKETE IIPE/ICTABUTH CTPYKTYPHBIE
CBSI3M MEXK/LY 9K3EMILJISIPAMU C TOMOIIIBIO IMarpaMM 00bhEKTOB.

[Tpu MoeIMPOBAHNN KOHKPETHBIX 9K3EMILISIPOB HEOOXOIUMO CO-
6JII0/1aTh TAKYIO MOCIEe0BATEIbHOCTD JIEHCTBUI:

O wnenTrduUIIpoBaTh SKIEMILISPBI, HEOOXOIUMBIE 1 IOCTATOUHBIE
JUUIST BUBYTM3AIINH, CTIETIU(DUITNPOBAHIST, KOHCTPYUPOBAHUST HJIN
JIOKYMEHTUPOBAHUS MOJIETIUPYEMO 3a/1au;

O u300pasuTh 3T 0OBEKTHI KAK IK3eMILISIPBI ¢ TTomMotbio UML.
Ecim MOJKHO, 1aTh KaxKIOMY 13 HUX cOOCTBeHHOe nMst. Ecitu st
00beKTa He CYIIECTBYET OCMBICIEHHOTO UMEHH, H300PasuTh €ro
KaK aHOHUMHBIH 00BEKT;
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U BBIABUTH /IS KAK/IOTO 9K3EMILJISIPA CTEPEOTHIIBI, TOMEUEHHbIe
3HaYeHUsI U aTPpUOYTHI (BMECTe ¢ UX 3HAYEHUSIMU ), HEOOXO11-
MbI€ U I0CTaTOYHbIE JJI1 MOJEINPOBaHU 3aJaul;

O u3006pas3uTh 9TU HKIEMILISIPBI ¥ CBSI3U MESK/IY HUMU Ha JIMarpaM-
Me 00BEKTOB WU HA JIPYTOil IarpaMMe, COOTBETCTBYIOIIEN TUITY
9K3EMILIAPa.

B kauectBe mpuMepa Ha puc. 13.6 mokasana auarpamMmma 0ObeKTOB,
B34Tas U3 CUCTEMBI IPOBEPKH TTOTUHHOCTH KPEAUTHBIX KapTouek. Ta-
KOI ee MOKHO YBU/IET B OTJIAJIUYNKE, TECTUPYIONIEM TTPUIOKEHS.

current : Transaction

~

:FraudAgent [working]

server: TransactionDatabase

Puc. 13.6. MogenmpoBaHue KOHKPETHbIX 9K3EMIMISPOB

CoBeTbl M MOJACKA3KM

Mopenmupys ak3emiuiapsl Ha s3bike UML, ToMHUTE, YTO KaKIbIi
U3 HUX JI0JIKEH O3HAaYaTh KOHKPETHOE BOILIOMIEHIE HEKOTOPOI abCTpak-
mr (00BIYHO — KJjlacca, KOMIIOHEHTa, y3Jia, BapuaHTa MCIOJIb30BaHM
WM accoranuu ). Xopolino CTPYKTYPHUPOBAHHBI 9K3eMILIsAP 00J1aaeT
CTIeYIONTUMU CBOHCTBAMM:

O sBHO accOIMUPOBAH ¢ KOHKPETHOI abCTpaKIfuei;
O umeeT yHUKAIBHOE UMSI, B3STOE U3 CJIOBAPSI IIPEAMETHOI 0bJ1ac-
TU WU 00JIACTH PeIleHKS.

Mzob6paxas axzeMILsapbl B UML, pyKoBOACTBYHTECH CIIEAYIOIUMU
MPUHIATIAMU:

O Bcerma mokasbiBaiiTe UMst aOCTPAKIIMK, KOTOPOW TPUHAIIEKUAT
9K3EMILIISIP, €CJTH ATO He OYEBU/IHO U3 KOHTEKCTA;

U mokaspIBaiiTe CTEPEOTHII, POJIb MU COCTOSTHUE IK3EMILISIPA, TOJTh-
KO €CJIi 9TO HeoOXOAUMO JJIs TIOHMMaHus 00beKTa B JaHHOM
KOHTEKCTE;

QO opranusyiiTe AIMHHbBIE CIIMCKU aTPUOYTOB 9K3EMILISIPa, IPYIIIIU-
Py$ UX BMeCTe C UX 3HAUEHUSIMU B COOTBETCTBUH C KATETOPUSIMU.
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B aTo1 r1aBe:

B Moje/mpoBaHue CTPYKTYp 00bEKTOB
B IIpsmoe u 0OpaTHOE MPOEKTHPOBAHUE

JlrarpaMMbl OGBEKTOB MO3BOJIAIOT MOAEJNPOBATH 9K3EMILISAPHI CYII-
HOCTEH, KOTOpbIe coJiepsKaTcs B AruarpaMMax Kiaaccos. Ha auarpamme
00BEKTOB MOKA3aHO MHOKECTBO OOBEKTOB M CBA3EH MesK/y HUMU B He-
KOTOPBII MOMEHT BPEMEHHU.

JlnarpaMMbl OOBEKTOB IPUMEHSIIOT TP MOJIEJIMPOBAHUK CTaTHYEC-
KUX [PEICTABJICHUN CUCTEMBI C TOYKU 3PEHUS TIPOEKTUPOBAHUS 1 TIPO-
neccoB. IIpu aTOM MOJENUPYETCS «CHUMOK» CHCTEMbI B JJAHHBINH MO-
MEHT BPeMEHU U M300pakaeTcsi MHOKECTBO 00BEKTOB, UX COCTOSHUI
U CBsI3el MEKIy HUMU.

JlnarpaMMbl 0ObEKTOB BasKHBI HE TOJIBKO JIJIsI BU3YaIU3allUH, CITEI[H-
bULMPOBAHUS U JOKYMEHTUPOBAHUSI CTPYKTYPHBIX MOJEEH, HO U /st
KOHCTPYHMPOBAaHUS CTATHYECKHX ACIIEKTOB CUCTEMBI C IIOMOIIBIO IIPSIMO-
ro 1 00PaTHOTO IPOEKTUPOBAHMS.

BeegeHune

JIJ1s1 4esioBeKa, He 3HAKOMOTO C TIPABUJIAMU UTPbI, PyTOOJ MOKET TI0-
Ka3aThCsT YPE3BBIYAITHO MTPOCTBIM BHUIOM CIIOPTA: TOJIIIA Hapoa Oecropsi-
JIOYHO HOCHUTCS TI0 TIOJTIO, TOHAS MsAY. HercKyIeHHblil 3puTesb BPA JI1
YBUIIUT B 9TOM JIBUKEHUM KaKOI-THOO0 MOPSIZIOK WU OIIEHUT KPACOTY UTPBI.

Ecau npepBaTh MaTy M MOKa3aTh 3pUTENIO, KaKue POJIM UCIIOTHA-
10T OT/IeJIbHbIE UTPOKH, ITepefl HUM IPeJICTaHeT COBCEM JIpyTast KapThHA.
B o611eil Macce OH pas/MuuT HallaJafoIIMX, 3alllUTHIKOB U [TOJIy3allHT-
HUKOB, a IOHA0JI0/IaB 32 HUMU, TOWMET, KaK OHU B3aMMOJIEHCTBYIOT CO-
[JIACHO OTIpe/IeJIEHHOM CTpaTernu, HalpaBJeHHO Ha TO YTOObI 3a01Th
rOJI B BOPOTa MPOTUBHUKA: BEYT MU IO MOJT0, OTOMPAIOT €ro APyT
y Ipyra 1 atakyioT. B onbITHONM KOMaH/ie Bbl HUKOI/Ia He Hailjere urpo-
KOB, 6eCIIOpsIZIOUHO U GecLesIbHO MepeMelaommxces 1mno noawo. Hanpo-
THUB, B JII0OOI MOMEHT BPEMEHH PACIIOJIOKEHNE UTPOKOB U UX B3aUMO-
JIeHCTBUST TOYHO PACCUUTAHDI.
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Hnarpammbl

To ke camoe KacaeTcs BU3yan3alui, CernuIImpoBaHus, KOHCT-
PYUPOBAHUS U TOKYMEHTHPOBAHUS IPOTPaMMHBIX cucTeM. Ctapasch
IIPOCJIEINTD 3a IOTOKOM yIIpaBJeHus B paboTalolleil cructeMe, Bbl ObIC-
TPO HoTepsieTe o0liee IpecTaBIeHre 0 TOM, KaK OpraHi30BaHbl €€ CO-
CTaBJISIONIIE YaCTH, 0COOEHHO €CJI NMEeETCsT HECKOJIBKO MOTOKOB. Tou-
HO TaK JKe U3yYeHHE COCTOSTHUS OZTHOTO 00BhEKTa B KOHKPETHBI MOMEHT
BPEMEHU He TIOMOJKET TOHSITh CJIOKHYIO CTPYKTYPY AaHHBIX. UTOOBI
PEIINTh 9Ty TIPOOJIEMY, IPUAETCS PACCMOTPETH HE TOJBKO caM OOBEKT,
HO ¥ ero OJmKailmx coceieil U cBsi3u Meskay Humu. Boobiie, Bo Beex
00bEKTHO-OPUEHTHPOBAHHBIX CUCTEMAX, 32 MCKIIOUEHUEM CaMbIX IIPO-
CTBHIX, OOBEKTHI HE CYIIECTBYIOT aBTOHOMHO, a BIIOJIHE OIIpee/IeHHbIM
00pa3oM CBsI3aHbI CO MHOYKECTBOM JPYTuxX o0beKkToB. Bosee Toro, He-
HOJIaJKK B TAKUX CHCTEMAX Yalle BCero 0ObICHIIOTCS He IOTHYECKUMUI
ommOKaMu, a UMEHHO HapYIIEHUSIMIA B3aMMOCBSI3€il 00bEKTOB WJIH He-
MPe/IBUICHHBIMU U3MEHEHUSIMU UX COCTOSTHUS.

B asbike UML craTuueckue acieKThl CTPOUTENBHBIX OJIOKOB CUCTE-
MbI BU3YAJIU3UPYIOT C TIOMOIIBIO UarpamMm KJaccos. /luarpammbl B3a-
UMOJIENCTBUS TTO3BOJISIIOT YBU/IETh IMHAMUYECKIE aCTIEKThI CUCTEMBI,
BKJIIOYAst 9K3EMILISIPBI 9TUX CTPOUTENBHBIX OJIOKOB U COOOIIEHNS, KOTO-
pbIMU OHU OOMeHMBaroTCs. J[narpaMma 06BEKTOB COAEPHKUT MHOKECT-
BO 9K3EMILJISIPOB CYIIHOCTEI, PE/ICTaBJIEHHBIX HA JMarpaMMe KJIacCoB.
Takum 06pa3oM, MarpaMMbl 0OOBEKTOB MPEJCTABIISIIOT CTATHYECKYIO CO-
CTaBJISTONIYIO B3aMMOJIEUCTBUS U COCTOSIT U3 B3aMMO/IENCTBYIONNX
00BEKTOB, OIHAKO COOOIEHNs Ha HUX He II0Ka3aHbl. JluarpaMmma 00bek-
TOB OTPA)KAET COCTOSIHUE CUCTEMbl B (PUKCUPOBAHHBII MOMEHT BPeMe-
HU, KaK MToKa3aHo Ha puc. 14.1.

c: Company

department department

d1 : Department d2 : Department

name = "Sales" i®sname = "R&D"

CCblJ1Ka

[ b\if//\

region

o6BeKT d3 : Department 3Ha4YyeHue aTpubyTta

name = "US Sales”

1 AHOHMMHBbIN 06BEKT

manager
p : Person

Y, name = "Erin"” é
employeelD = 4362
title = "VP of Sales”

v : Contactinformation

address = "1472 Miller St."

Puc. 14.1. Anarpamma o6beKTOB
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L[ [ J201]
ba3oBble NOHATUS

Ha duazpamme ob6sexmos (object diagram) mokazaHb1 0GbEKTBI 1 UX CBSI-
31 B HEKOTOPbII MOMeHT BpeMenu. Ee npeacrasisior B Buje rpada, co-
CTOSIIIETrO M3 BEPIIUH U pebep.

OOwume cBoOMCTBA

VY nuarpaMmbl 0ObEKTOB, KaK U Y JII060M AnarpaMMbl, €CTh UM U TPa-
buueckoe conmepskanue, sBisOINIeecs Mpoekirei Mogeau. OT Tpounx
JIMarpaMM OTJIMYaeTCsl CBOMM KOHKPETHBIM HAITOJHEHUEM.

ConepxaHue

JlnarpamMmbl 00BEKTOB, KaK MPaBUJIO, COAEPKAT OOBEKTHI U CChLI-
KM, 2 KPOME TOTO, OA00HO BCEM ITPOYKM AuarpaMMaM, MOTYT BKJIIOYATh
B ceOs IpUMedaHus U orpanndenus. VIHOTa B HUX IIOMEIAIOT ¥ KJIac-
Chl, 0OCOOEHHO €CJIM HA/I0 BU3YaJU3UPOBATh KJIACCHI, CTOSIIME 3 KakK-
JIBIM 9K3EMILISIPOM.

Ha sameTky. [narpamma o6beKTOB COOTHOCUTCS C AnarpaMmon
KJI2CCOB: MOCNeaHsAs COOEPXUT OnrcaHne o0LLen cuTyaumm, a nep-
Basi — ONMcaHne KOHKPETHbIX 9K3eMMSPOB, BbIBOAUMbIX U3 Ana-
rpammel Knaccos. Ha anarpamme o6bekToB NpeacTaB/eHbl Npe-
XOe Bcero 00bekTbl 1 CCbINKM. uarpaMmmbl pasMeLLeHns Takke
BCTpeyatoTcs B AABYX (popmax: obLen popme 1 popme aK3emMnisi-
poB. B nepBOM criyyae OHM ONMUCLIBAIOT TUMbI Y3/10B, & BO BTOPOM —
KOHKPETHYIO KOH(pUIrypaumio aK3eMnaspoB y3/10B, ONUCbIBAEMbIX
3TUMU TUNAMM.

TunnyHoe NpuMeHeHune

C nomotpio guarpaMM 06bHEKTOB, KaK M € TIOMOIIBIO JHarpaMM
KJIACCOB, MOJIETUPYIOT CTaTUYECKOe MPe/ICTaBICHUE CUCTEMBI C TOUKU
3PEHMST TPOEKTUPOBAHUS WJIM MIPOIECCOB, HO IPUHUMAsST BO BHUMaHUE
peanbHbIe 9K3EMILJISIPBI UJTH TPOTOTHUIIBL. DTO TPECTABIECHNE OTPakaeT
rJIaBHBIM 00pa3oM (yHKIMOHATbHBIE TPEOOBAHUSI K CUCTEME, TO €CTh
YCJIYTH, KOTOPBbIE OHA /TOJIKHA TIPE0CTABIATh KOHEUHBIM TTOJTb30BaTe-
JisM. JInarpaMMbl 0GbEKTOB MO3BOJISIIOT MOIEJNPOBATH CTATHYECKHUE
CTPYKTYPBI IaHHBIX.

[Tpu MozepoBaHUYM CTATUYECKOTO TIPEICTABJIEHUS CUCTEMbI C TOU-
KU 3PEHUsI TPOEKTUPOBAHUS UJIA B3aUMOJIENCTBUSI THATPAMMbI 00bEK-
TOB OOBIYHO MPUMEHSIOT [IJIsI MOJETMPOBAHUSI CTPYKTYPBI OOHEKTOB.
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JMuazpammot

MO,ZI@JII/IpOBaHI/Ie CTPYKTYPbI 00BEKTOB IpearoJiaraeT 1moJjaydenmne

63aumooeiicm- «CHUMKa» OOBEKTOB CUCTEMbI B JJaHHBII MOMEHT BpeMeHu. /uarpam-

eust 00cyoic-
daromcsa
6 eaase 19.

Ma 00BEKTOB TIPEJICTABJISIET OJUH CTATUYECKUN KA/IP B THHAMIIECKOM
CIIeHapuH, OTTMCHIBAEMOM JIMAarpaMMol B3aumoselicTBus. OHu mpume-
HSIOTCS JIJIsT BU3YATU3allUHY, CIIeIn(UIIMPOBaHNs], KOHCTPYUPOBAHUS
1 IOKYMEHTHPOBAHUS OIPE/IeJIeHHBIX 9K3EMILJISIPOB B CUCTEME, A TaKKe
CBsI3€H MEKIY 9THUMM dK3eMIIsipaMu. JMHAMUKY 1TOBeIeHNsT MOSKHO
n300pa3uTh B BUJIE MOCJIE0BATETBHOCTU KAJPOB.

TunnyHble npuemMbl MOAENNPOBAHNA

MopaenupoBaHue CTPYKTYyp 00bEKTOB

KoncTpynpys nnarpammy KJ1accoB, KOMITOHEHTOB WJIH Pa3MeIleHNs,
BBI HA CAMOM JI€JI€ OITUChIBAETE TPYIITY HHTEPECYIOIINX Bac aOCTPaKIInil
U PAcKpbIBaeTe B JAHHOM KOHTEKCTE MX CEMAHTUKY U CBSI3U C IPYTUMU
a0CTPAKIMSIMK B TPYTITIE. ITH AUATPAMMBI OTPAJKAIOT TOJBKO TIOTEHIH-
aJbHbIe BO3MOXHOCTU. Harpumep, eciut kyace A ¢BSI3aH ¢ KJ1accoM B ac-
coIualyeil TUIa «OJMH-KO-MHOTUM», TO C O/IHUM 3K3eMILISIPOM KJlacca
A MOKET OBITh CBSI3AHO TISITh 9K3EMILISIPOB KJIacca B, a ¢ IPYTUM — TOJIBKO
onuH. Kpome Toro, B 10601 KOHKPETHDBIIT MOMEHT BPEMEHU HK3EMILIISIP
KJIacca A U CBSI3aHHbBIE C HUM 9K3eMIISIPBI Ki1acca B Oy/iyT MMeThb BITOJI-
He OTIpe/le/IEHHbIe 3HAYEHUST CBOUX ATPUOYTOB U COCTOSTHUST aBTOMATOB.

«3aM0opo3uB» PabOTAIOIIYIO CUCTEMY UJIH TPOCTO TIPECTABUB cede
HEKUI MUT B JKU3HU MOJIEJTUPYEMON CUCTEMBI, BBI OOHAPY/KUTE COBO-
KYITHOCTH OOBEKTOB, KQK/BII M3 KOTOPBIX HAXOAUTCS B OTIPEIEIEHHOM
COCTOSIHMM ¥ MIMEET KOHKPETHBIE CBSI3U ¢ APYruMu oObekTamu. /[ua-
rpaMMbl OOBEKTOB TO3BOJISIIOT BU3YAJIU3UPOBATh, CIIEIH(MUIIUPOBATD,
KOHCTPYHMPOBATh U JOKYMEHTHPOBATH CTPYKTYPY, 00pasyeMyto aTUMH
obbekramu. OCOOEHHO MOJIE3HBI OHM OBIBAIOT TIPU MOAETUPOBAHIH
CJIO’KHBIX CTPYKTYP JaHHBIX.

[Ipu MozeTMPOBAaHUK BU/IA CUCTEMBI C TOUKH 3PEHHSI TIPOEKTUPOBA-
HIST ITPU TIOMOIIH Habopa InarpaMm KJIacCOB MOKHO TTIOJTHOCTBIO OITpeie-
JIUTh CEMaHTHKY aOCTpaKIii u ux cBsizeil. OHAKO AUarpaMMbl 0ObEK-
TOB HE TI03BOJISTIOT MOJTHOCTBIO OMKICATH OOBEKTHYIO CTPYKTYPY CHCTEMBIL.
Y kzacca MOKeT ObITh OOJIBIIIOE KOJMYECTBO PA3IMIHBIX HK3EMILISIPOB,
a TIPY HAJIMYUY HECKOJIbKUX KJIACCOB, CBSI3AHHBIX JIPYT C JIPYTOM, YHUCIIO
BO3MOKHBIX KOH(HUTYpaIii 00beKTOB MHOTOKPATHO Bo3pacTaet. [ToaTo-
My TIPH UCIIOJIb30BAHUHU JUATPAMM OOBEKTOB HYKHO COCPEOTOYNTHCS
Ha M300pakeHNN UHTEPECYIOMNX Bac HAGOPOB KOHKPETHBIX 00HEKTOB
UIIN 0OBEKTOB-TIPOTOTUIOB. VIMEHHO 9TO ¥ MOHUMAETCS O] MOOeAUpPO-
ganuem cmpyxkmypot 006eKkmos — 0ToOpasKeHue Ha [uarpaMMe MHOKeCTBA
00OBEKTOB U OTHOIIEHUIT MeXK/Iy HUMU B HEKOTOPBIII MOMEHT BPEMEHHU.
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[[JIH MOAENNPOBaHUA CTPYKTYPbI 00BEKTOB HOHEI,ZIO6I/ITC${Z

Q

Q

W nenTudupoBaTh MeXaHu3M, KOTOPBIN BbI COOMPAETECH MO-
neapoBaTh. Mexanusm npeacTaBiaser coboil HeKOTopyio (GyH-
KIIMIO WJIN TIOBEJICHNE YaCTU MOJIEJIUPYEMOi CUCTEMBI, SIBJISIIO-
1eecst Pe3yJabTaToM B3aMMOIEHCTBUST COO0INECTBA KJIACCOB,
nHTEp(dEcoB 1 APYrUX CYNTHOCTEH.

Jliist KasKIoro 0OHAPYKEHHOTO MeXaHU3Ma MIeHTU(DUITTPOBATH
KJIacChl, UHTEPGENCH 1 IPYTHE AJIEMEHTDI, y4aCTBYIOIINE B KOO-
nepaini, a TaKkKe CBI3U MeXX/Ty HUMU.

PaccmoTpeTh oinH 13 ciieHapueB paboThl MEXaHH3Ma. «3aMOpO-
3WTb» 9TOT CIIEHAPWIT B HEKOTOPBII MOMEHT BPEMEHU 1 n300pa-
3UThb BCe OOBEKTBHI, YIACTBYIOIIIE B MEXAHU3ME.

[TokazaTh COCTOSIHVE U 3HAYEHUS aTPUOYTOB KAKOTO TAKOTO
00beKTa, €CJIN HTO HEOOXOIMMO [IJIsT TOHUMAHUS CIIEHAPHSI.
Takske TOKa3aTh CCHIIKUA MEX/IY dTUMH 0OBEKTAME, KOTOPBIE
IIPEJCTABIAIOT 9K3EMILIAPDI ACCOLUALIUI.

B kauectBe npumMepa Ha pric. 14.2 mokaszana COBOKYITHOCTb OOBEKTOB,
B3sITasl U3 peajin3alliii aBTOHOMHOTO poboTa. BHUMaHMeE 3/1ech aKIeH-
TUPOBAHO Ha HECKOJBKUX 00BEKTAX, COCTABJISIONINX YaCTh MEXaHM3Ma
poboTa, TIpeTHA3HAYEHHOTO [IJIsI pacyeTa MOJIEN OKPYIKAMOIIEN CPeb,
B KOTOPOIT TOT nepemeraercs. Pagymeercst, B pabote CHCTEMbI TIPUHMU-
MaeT y4yacTre ropaszio 00Jbiie 00beKTOB, HO Ha IaHHOI iarpaMMe pac-
CMaTPUBAIOTCSI TOJBKO aOCTPAKINK, HETOCPEICTBEHHO BOBJIEYEHHbIE
B TIpo1iecc (hOpPMUPOBAHUS TTPEICTABACHUS OKPYIKAIOIIEN CPe/Ibl.

r : Robot [moving]

w: World

al:Area a2 : Area

wi : Wall w2 : Wall d8 : Door w3 : Wall

width = 36 width = 96 width = 36 width = 96

Puc. 14.2. MogennpoBaHue CTPYKTYp 0O6bEKTOB
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Kak BUIHO U3 pUCYHKA, OJIMH U3 00BEKTOB COOTBETCTBYET CAMOMY
poboty (r, 9K3eMILIAp Kaacca Robot) M B HACTOSIINIT MOMEHT HAXOUTCS
B COCTOSTHUM Moving (ABUKETCsT). ITOT OOBEKT CBSA3aH € HK3EMILISIPOM
w kmacca World (Mup), sBastomnierocst abcTpakiineil MOAEIN MHIPa PoO-
6ota. B cBO0 ouepesb OOBEKT W CBSI3aH € MYJBTHOOBEKTOM, KOTOPBII
COCTOUT M3 9K3EeMILISIPOB Kjacca Element (DJieMEHT), ONKUCHIBAIONIETO
CYIIHOCTH, OIIO3HAHHBIE POOOTOM, HO ellle He BKJIIOYEHHBIE B €r0 MO-
niesib Mupa. Takue aJieMeHThI TOMEUYEeHbI KaK 4acTH rJ100albHOTO COCTO-
sTHUST po6OoTa.

B rexynit MOMEHT BpeMeHU 9K3eMILJISIP W CBSI3aH C JIByMs 9K3€eMTI-
JIsipaMu Kjracca Area. Y OZHOTO U3 HUX (a2) TOKa3aHbl €ro cOOCTBEHHBIE
ccplTKY Ha 00beKThI Kitacca Wall (Crena) u o6bexT kmacca Door (/Beps).
YkazaHa MIMpUHA KaXKI0H U3 TPEX CT€H U OTMEYEHO, YTO KaxkK/asi CBs-
3aHa ¢ coceganMu. Kak BUIHO U3 quarpaMmbl, POOOT pacio3Hall, 4To
3aMKHYTOE ITOMellleHe, B KOTOPOM OH HaXOUTCSI, UMEET C TPEX CTOPOH
CTEHBI, a C YeTBEPTOU — JIBEPD.

OOpaTHoe npoeKTupoBaHue

Bam MokeT NpUTOIUTHCS 00pammoe npoekmuposanue ouazpam-
Mol 006€KmMO08, TO €CTh CO3[IaHIe MOJe/In Ha OCHOBe Koja. DakTudec-
KU, OTJIAKIBAsT BAIly CHCTEMY, BbI HEMTOCPEACTBEHHO MU C TIOMOIIHIO
KaKUX-1160 HHCTPYMEHTOB HEITPEPBIBHO OCYIIECTBIISIETE HTOT TPOIIECC.
Hampumep, 4T0OBI OTBICKATH «BUCSYYIO» CBsI3b, HEOOXOAUMO PEATHHO
WJTM MBICJIEHHO HApUCOBAaTh MArpaMMy B3aMO/IEHCTBYIONUX 00bEK-
TOB, KOTOPast U MO3BOJIUT ONPEIEINUTh, B KAKOM MECTe OKa3aJoCh He-
KOPPEKTHBIM COCTOSIHME OJIHOTO U3 HUX WM HAPYUIMJIUCH €T0 CBSI3U
C IPYyTUMH.

O6paTHOe MPOEKTHPOBAHUE TUATPAMMBI 00BEKTOB HEOOXOIMMO BeC-
TH 110 TAKOW cXeMe:

O BoiGpaTh, 4TO UIMEHHO BbI XOTHUTE PEKOHCTPYHUPOBaTh. OOBIYHO
KOHTEKCTOM SIBJISIETCST KaKasi-TnO0 Orepanust Wil 9K3eMILISP
KOHKPETHOTO KJIacca.

U C nmomonibio THCTPYMEHTATbHBIX CPEICTB WJIH IIPOCTO TIPOHISICH
0 CIleHapuIo, 3aOUKCUPOBATH PAOOTY CUCTEMBI B HEKOTOPbBII
MOMEHT BPEMEHH.

O UzpenTtuduiinmpoBaTh MHOKECTBO HHTEPECYIONUX BaC 0OHEKTOB,
B3aMMOJIEHCTBYOIINX B JAHHOM KOHTEKCTE, ¥ U300Pa3uTh MX
Ha iHarpamMme 0ObeKTOB.

O Ecau 910 HEOOXOAUMO /IS TIOHUMAaHUsI CEMaHTUKHU, TIOKa3aTh
COCTOSTHYSI 0OBEKTOB.

O Yrob6sr obecreynTh TOHUMAHUE CEMAHTUKHU, UIEHTUDUITITPO-
BaTh CCHLIKHU, CYIIECTBYIOIINE MEKITY O0bEKTAMU.
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U Ecawm amarpamma okasaiach CJIUIIKOM CJIOKHOH, YIIPOCTHUTH €e,
y6paB 06BEKTHI, HECYIIECTBEHHBIE JIJIST TIPOSICHEHUSI TAHHOTO
crieHapud. Eciii ruarpaMmma CIMIKoM TTPoCTa, BKIIOUUTH B Hee
OKPY’KEeHMe HEKOTOPHIX MPEACTaBIANINX HHTEPEC 00HEKTOB
1 110IpoOHEN 0Ka3aTh COCTOSHUE KaKI0T0 0OBEKTA.

CoBeTbl U MOACKA3KM

CospaBast nuarpaMMbl 00bekTOB Ha s3bike UML, momMHuTE, 4TO
Kayk/1ast TaKast [arpaMMa — 9TO BCETO JINIIb rpaduaeckoe n3006pakeHue
CTaTUYECKOTO TIPE/ICTABJICHNS CUCTEMBI C TOUKH 3PEHUS IIPOEKTUPOBA-
HYST WK 1ipotteccoB. Hu ojiHa OTeJIbHO B3sITas AuarpaMMa 0ObeKTOB
He B COCTOSHUU Tepe/laTh BCIO 3aKJII0YEHHYIO B 9TUX IPE/ICTABICHUSIX
nndopmaiuio. Ha camom jiesie Bo Bcex cucteMax, KpoMe CaMbIX TPUBH-
AJIbHBIX, CYMIECTBYIOT COTHH, a TO W THICSYHN OOBEKTOB, OOJIBINAS YaCTh
KOTOPBIX aHOHUMHA. [[0JTHOCTBIO CrernpuImpoBaTh Bce 0OBEKTHI CUC-
TEMBI U BCE CITOCOOBI, KOTOPBIMEU OHU MOTYT OBITh aCCOIMMPOBAHBI, HE-
B03MOKHO. CJe[IoBaTEIbHO, AUATPAMMBI OOBEKTOB JOJIKHBI OTPAKATh
TOJIbKO HEKOTOPbIe KOHKPETHBIE OOBEKTDI MJIH TIPOTOTUIIBI, BXOSIINE
B COCTaB PabOTAIOIIEl CUCTEMBI.

Xopoto CTPYyKTYpUPOBAHHAS HarpaMMa OOBEKTOB XapaKTePH3y-
eTCsI CAeYIONIMMU CBONCTBAMU:

O axmeHTHpyeT BHUMaHUE HA OJTHOM acIlleKTe CTaTHYeCKOTO Mpeji-
CTaBJIEHUS CUCTEMBI C TOUKU 3PEHUS TPOEKTUPOBAHUS UJIH TTPO-
1IECCOB;

U mpezacrabiisieT JIUIIb OAMH M3 KaJPOB IMHAMUYECKOI0 ClieHAPus,
MMOKA3aHHOTO Ha InarpaMMe B3auMOJIeHiCTBUS;

U comepKuT TOJIBKO CYNIECTBEHHbIE JIJIT TOHUMAHUS JTAaHHOTO ac-
IIeKTA 3JIEMEHTBHL;

O yposenb ee peranusanyy COOTBETCTBYET YPOBHIO aOCTPaKINu
cucreMbl (MTOKa3bIBAliTe TOJBKO Te 3HAYEHUST aTPUOYTOB U JI0-
MOJTHEH WS, KOTOPbIE CYIEeCTBEHHbI JIJIs1 TOHUMaHUA );

O He HACTOIBKO JJAKOHIYHA, YTOODI TTI0JIb30BATENb YITYCTHJ U3 BULY
HEYTO BaKHOE.

CosmaBast uarpaMMmy 0OBEKTOB, IPUAEPKUBANTECH CAEAYIOMIIX
TTPaBUI:

MpUCBauBanTe €1l UM, COOTBETCTBYIOIEE HA3HAUEHUIO;
pacrioyiaraiite ee aJieMeHThI TaK, YTOObI MUHUMHU3UPOBATH TIepe-
ceueHue JUHUM,

OpraHu3yiTe ee JIEMEHTHI TaK, YTOObI CEMAaHTUYECKU OJIM3KUE
CYTIHOCTH OKa3bIBAJINCH PSIJIOM;

WCITOJTb3YWTE TIPUMEUYaHUS U IIBET JIJIsT IPUBJIEUeHNST BHUMAHUS
K Ba)KHBIM OCOOCHHOCTSIM JIarPaMMBbI;

BKJIIOYAITE B OIUCAHUA KaKIOTO 00BEKTA 3HAUYECHUSA U COCTOS-
HUSI, €CJIM 9TO HEOOXOAMMO JIJIs TIOHUMaHUS BalllnX HaMePEeHMIA.

L 0O 0O DO



Fnasa 15. KomnoneHTsl

B sTo11 r1aBe:

KommnoHeHTbl, HHTEp(ECH U peamusaus
BHyTpeHHHE CTPYKTYPbI, MOPTHI, YACTH U KOHHEKTOPbI
CoennHenue NOJAKOMIIOHEHTOB

MoaemipoBanue API

KommioneHT — 9TO JTorMyeckas 3ameriaeMast 4acTh CUCTEMbI, KOTOPast
COOTBETCTBYET HEKOTOPOMY Habopy mHTepdEeicoB u obecrednBaeT ux
peanusaiuio.

Xopolre KOMIIOHEHTBI ONPEIEIAIOT YeTKIe aOCTPAKIIMU € XOPOIIIO
onpesieJiIecHHBIMU UHTepdeiicaMu, 4YTO 1aeT BO3MOKHOCTD JIETKO 3aMe-
HATb CTapble KOMITOHEHTHI HA COBMECTUMbIE C HUMU HOBBIE.

WNurepdeticsl coeAMHSIOT JIOTUYECKUE MOJIESIA C MOJIEJIAMU TA3aii-
Ha. Tak, Hanpumep, BbI MoxKeTe creluduiinpoBarh naTepdeiic Kiacca
B JIOTUYECKOI MOJIENU, ¥ TOT e uHTepheiic OyaeT moIIepKuBaThCsS
HEKOTOPBIM KOMITOHEHTOM JIN3aliHa, Pean3yIONIIM €ro.

NuTepdeiics 103BOSIOT BaM Pean30BbIBATE KOMIIOHEHT C UCIIOJIb-
30BaHKMEM 0OoJiee MEJTKUX KOMIIOHEHTOB IyTE€M COEJANHEHUsI UX TOPTOB.

BeepneHne

Pa3 yx BbI IJTaHUpYyeETe TIOCTPOUTH JIOM, TO HaBePHIKA BaM Y/acT-
Cs1 BBIJIEJINTh HEMHOTO cOepesKeHMil Ha JoMaIlHuil KuHoTearp. Mox-
HO KYIIUTh €IUHCTBEHHbIH GJIOK, KOTOPbI BKIIOYAET TeJIeBU3MOHHBIN
akpad, TioHep, VCR/DV D-muetiep n ayanoxkononku. Takyio cuctemy
JIEFKO YCTAaHOBUTb, ¥ paboTaTh OHa OYIET OTIMYHO, ECJIM OTBEYaeT Ba-
muM noTpebHocTsaM. OHAKO CHCTeMa, COCTOSINAs U3 eMHOro OJI0Ka,
He CJIMIIKOM I'MOKa. Bbl BBIHYKIEHBI I0BOJIBCTBOBATHCS PA3IMYHBIM 000-
pyZl0OBaHWEM MUMEHHO B TOM COYETaHWH, KOTOPOE TIpejjIaraeT mpomn3-
BO/IUTETh. BO3MOXKHO, BaM He HYKHBI BBICOKOKAYECTBEHHbBIE KOJOHKU
Y BbI XOTUTE YCTAHOBUTH HOBBIN TeJIEIKPAH C BBICOKMM pa3pelieHneM —
TOT/Ia IPUIETCS OTKA3aThCst OT BCEro 6JI0Ka, BKIIIOUYas 1ieiiep, KOTOPBI,
BO3MOJKHO, BITOJIHE BAC YCTPAWBAET.
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BoJsiee rubkuii moaxoa K yCcTaHOBKE JOMAIHEro KUHOTeaTpa —
UCIIOJIb30BaHUE OT/AEIbHBIX KOMIIOHEHTOB ¢ PpasHoil (QyHKIIMOHAIBHOC-
Thi0. Ha MOHHMTOpPE BBI BUANTE M300pakeHe; KOJOHKU BOCIIPOU3BOIAT
3BYK, TIPHYEM Pa3MECTHTh UX MOKHO B JIIOGON TOYKE KOMHATBI, 100U-
Basch xopotieit akyctuky; TioHep 1 VCR/DV D-neiiep Toxke mnpej-
CTaBJIEHBI B BUJIE OTAEIbHBIX Y3JI0B, MOJ00PAaHHBIX COIJIACHO BalllUM
noTpebHOCTAM 1 (PUHAHCOBBIM pecypcaM. He Gyayun KecTKO CBs3aH-
HBIMU J[PYT C JPYTOM, 9TH KOMIIOHEHTHI TI03BOJISIIOT BaM Pa3MeCTHUTh
UX 110 CBOEMY YCMOTPEHHUIO U cOeUHUTH Kabeasimu. Kaxpiii kabenb
MMeeT 0COOBII THUIT Pa3beMa, TIOAXO/SAINNA K COOTBETCTBYIONIEMY TIOPTY
YCTPOIICTBA, TI09TOMY BbI HE CMOJKETE, HAITPUMED, TOAKIIOYNTH KOJIOHKY
K BUJICOBBIXO/LY. 3aTO IIPH JKEJTAHUU BbI JIETKO J0OABUTE B 3Ty CHUCTE-
MY Balll CTapblil IPOUTPbIBaTE b, ECIIM jKe BOSHUKHET njiest e OGHOBUTD,
BbI Oy/leTe 3aMEHSITh 110 OJTHOMY KOMIIOHEHTY, He MMOCTYHasiCh BCEMU
npounmu. Tak, ¢ 0HO# cTOPOHBI, o6eciedyeHa 6OJIbIast THOKOCTb,
a ¢ JIPYToil — BBICOKOE Ka4eCTBO, KOTOPOE MOKHO MOCTEIEHHO «HapaIIH-
BaTh», €CJIU Bl MOKETE 9TO cehe MO3BOJIUTb.

To ke camoe Kacaercst IporpaMMHOTO obecreyerust. Korga Bbi
KOHCTPyHpYeTe MPUJIOKEHUE B BUjie GOJIBIIOrO MOHOJUTHOTO y3Jia, OH
MOJIYYAeTCs] «’KECTKUM», TO €CTh BIIOCJIEACTBUU €0 TPYAHO MOAUDU-
1upoBaTh. K TOMy ke BbI JIMIIEHBI BO3MOKHOCTH CBOGOIHO PacIopsi-
JKaThCsT IMEIOINMICS CpeicTBaMu. EcJn ake CyIiecTByIomiast cucTemMa
obGuiaiaeT GoJIbIIel YacThio He0OXOAMMOI BaM (DYHKIIMOHAILHOCTH, OHA,
CKOpee BCero, BKJIoYaeT B cebst Kyuy JeTajieil, KOTOpble BaM COBEpPINEeH-
HO He HY’KHBbI, OJIHAKO WX CJIOKHO WJIK BOOOIIE HEBO3MOKHO YAAJIUTh.
Perrerue aT0ii 1po6eMbl Mbl yske 06PHCOBAJIM BbIIIE HA IPUMEPE J[0-
MalllHero KMHOTeaTpa: CJeAyeT CTPOUTh CUCTEMbI M3 OTAEIbHBIX KOM-
HOHEHTOB, KOTOPbIe THOKO B3aMMOJIEHCTBYIOT JAPYT C JAPYIOM U IIPH U3-
MeHeHHH TPeOOBAHUI MOTYT yAAIAThCS U 100aBAsIThCs 6e3 yiepba st
1EJIOTO.

ba3oBble NOHATUS

Humepdpetic — ato HabOp omeparuii, KOTOpbie CIEUPUIHPYIOT
CEPBHC, TPEAOCTABISAEMbIi 1100 TPeOYeMbIil KIaCcCOM MM KOMIIO-
HEHTOM.

Komnonenm — 3ameniaemast 9acTh CHCTEMBI, KOTOPAsi COOTBETCTBYET
Habopy MHTEPGEHCOB U 00ECTIEUNBAET €r0 PEATU3AIIUIO.

Ilopm — crenuduveckoe «OKHO» B WHKAICYJUPOBAHHBIN KOMIIO-
HEHT, IPUHUMAIOTIee COOOTIEHNUsT [IJisT KOMIIOHEHTA U OT HErO B COOT-
BETCTBUU C 33IaHHBIM HHTEP(ECOM.

Bnympenussa cmpyxkmypa — peanusannsi KOMIIOHEHTA, TIPECTaB-
JeHHas HabOPOM YacTell, COeIUHEHHBIX IPYT C APYTOM KOHKPETHBIM
c11oco6oM.



Hnmepdgeiicol
obcycoarom-
cs 6 2nage 11.

Mooenupo-
eanue pac-
npeoeyenHvLx
cucmem
oocyonc-
daemcs

6 esiage 24.

Peanuzauusn
obcyncoaem-
cs 6 znage 10.

KoMnoHEeHTbI

Yacmy — cuenudukalus posu, COCTaBIIAIONIeH YacTh pealn3aun
KOMIIOHEHTa. B sK3eMIlIsIpe KoMIIOHeHTa IIPUCYTCTBYET 9K3eMILJIAD, CO-
OTBETCTBYIOIINHI YaCTH.

Konnexmop — cBs13b KOMMYHUKAIIUU MEKY IBYMSI YaCTSAMU WJIN
[OPTaMM B KOHTEKCTE KOMIIOHEHTA.

KoMnoHeHTbl U UHTEpENChI

Wrak, narepdeiic — HabGOp orepariiii, NCIOAb3yEeMbIil /IS CIIeIn-
(pukanuu cepBuca kjaacca uin KomrnoHenTa. CBsa3b MeX/y KOMIIO-
HEHTOM W mHTepdelicoM nMeeT BakHOe 3HaYeHUe. Bce ocHOBaHHbBIE
Ha KOMITOHEHTAX CPEJICTBA ONEPAITMOHHBIX cucTeM (Takue, kak COM+,
CORBA u Enterprise Java Beans) ncrosb3ytoT nuatepgeichl B kauecT-
B€ 9JIEMEHTOB, CBSI3BIBAIONNX KOMIIOHEHTHI JIPYT C JIPYTOM.

YT00OBI CKOHCTPYHUPOBATH CHCTEMY HAa OCHOBE KOMIIOHEHTOB, HEOO-
XOJIMO TIPOU3BECTH €€ JIEKOMIIO3UITNTO, CTIeTUpUITNPYsT NHTePGhEChI,
KOTOPBIE TIPEICTABIISIIOT OCHOBHBIE COETUHEHMSI. 3aTeM MOHAT0OUTCS
OTIPE/IETUTh KOMITIOHEHTBI, peajin3yioliie NHTepdeiichl, BMECTE C JIPY-
UMY KOMITOHEHTaMU, KOTOPbIE UMEIOT JIOCTYIT K CEPBUCAM TIEPBBIX T10-
CPEeJICTBOM CBOUX MHTEP(dECcoB. ITOT MEXaHNU3M I103BOJISIET BaM Pa3-
BEPHYTb CUCTEMY, CEPBUCHI KOTOPOH B OTIPE/IeTIEHHON Mepe He3aBUCUMbI
OT MECTOITOJIOKEHUST 1, KaK Oy/IeT TIOKa3aHO B CJIEAYIOIIEM Pas/ielie, 3a-
MEHSIEMBI.

Nutepdeiic, KOTOpbI peasn30BaH KOMIIOHEHTOM, HA3bIBACTCS npe-
docmasnsiemvim (TO €CTh JAHHBIA KOMITOHEHT TIPEI0CTABIIsIET HHTEPdEiic
B BUJIe CepBUca JAPYTUM KOMITOHeHTaM ). KOMITIOHEHT MOJKeT JIeKIapupo-
BaTh MHOKECTBO TIPeZocTaBsieMbix nnrepdericoB. Mintepdeiic, KoTopbrit
OH WCIIOJIb3YET, Ha3bIBAETCS MPedyeMbiM: €My COOTBETCTBYET JIaHHBIN
KOMTIOHEHT, KOT/Ia 3alpaliuBaeT CEPBUCHI OT JAPYTUX KOMIOHEHTOB.
KoMmoHeHT MOKeT COOTBETCTBOBATH MHOKECTBY TPeOyeMbIX HHTEP-
(beiicoB. BriBatOT KOMIIOHEHTDBI, KOTOPbIE OJIHOBPEMEHHO TIPE/I0CTABIISI-
10T U TPeOYIOT MHTEPGhECHI.

Kak mokaszano Ha puc. 15.1, KOMIIOHEHT U300paskaeTcs B BUJE TIPsI-
MOYTOJIbHUKA C JIBY3yOUaTON MUKTOIPAMMON B TIPABOM BEPXHEM YTJIY.
BryTpu nipsMoyToJibHIKA YKa3bIBaeTCs UMsI KOMITOHEHTa. Y HEro Mo-
ryT OBITH aTPUOYTHI U OIEPAIIH, KOTOPBIE, BIIPOYEM, HA [HArPaMMax
JacTO OMyCKaTcsa. KOMITOHEHT MOKeT MOKa3bIBaTh CeTh BHYTPEHHEH
CTPYKTYPBHI, O 4YeM MOUIET PeUb Uy Th HUXKE.

CBs3b MEXKIY KOMITOHEHTOM U €T0 UHTepdelicaMu BhIpaKaeTcs O]l
HUM U3 ABYX crioco6os. Ilepsblii Gosiee yrnorpeburtesneH — nuHTepdeiic
nus3o6pakaeTcst B COKpallleHHO, muKkTorpaduueckoii opme. Ipemro-
CTaBJIsIeMbI HHTePdENC BBITIISI/IUT KaK KPYKOK, COe/IMHEHHbIN JIMHUEH
¢ KOMITOHEHTOM («JIefleHel[ Ha Tajiodkes» ). Tpebyembriii nHTepdeiic —
MOJIYKPYT, TaK jKe€ COeANHEHHBIN ¢ KOMIIOHEHTOM (<«THe3710»). B o6omnx
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\ 3aBUCUMOCTb
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ncrnonb3oBaHve peanusaums
obbsBneHne nHTepdeinca

«interface»
E ImageObserver E
Motion - om-- D> <t--¢--- Imaging

imageUpdate():Boolean

Puc. 15.1. KOMNOHEHTbI 1 nHTEPDENCHI

cirydasx uMs nHTepdeiica ykazaHo psgoM ¢ CMMBOJIOM. Bropoii ciocob —
nsobpakeHne nHTepdeiica B ero pacumpeHHoi (hopme (BO3MOKHO, € yKa-
3aHueM ero omneparuii). Kommonent, KoTopsliii peannsyeTt nnrepdeiic,
COEIMHSIETCST C HUM TIOCPE/ICTBOM TIOJTHOM CBSI3M peasin3aliiu.
KomTioHeHT, KOTOPBIiT UMeeT I0CTYII K CEPBUCAM JIPYTOTO KOMITOHEH-
Ta yepe3 uHTepdetic, COeAMHSIETCS ¢ MHTEP(EHCOM CBI3bI0 3aBUCUMOCTH.
OnpeiesieHHbli THTEPGENRC MOKET OBITH TIPEIOCTABJIEH OJHUM KOM-
MOHEHTOM U 3aTpeboBaH ApyruM. [I0CKOIBKY 9TOT nHTEp(dElic HAXOIUTCST
MEKy IByMsI KOMITOHEHTaMH, UX TIPsIMast 3aBUCUMOCTb JIPYT OT JpyTa
paspyiaercst. KoMIoHeHT, HCosb3yonmil fanublii narepdeiic, 6ymer
paboTaTh MPABUIIBHO HE3ABMCUMO OT TOTO, KAKON KOMITOHEHT €T0 Peasiu-
syet. KoHeuHo, KOMITOHEHT MOJKET ObITh MCIOJIb30BaH B TOM KOHTEKCTE
TOT/IA ¥ TOJIBKO TOT/[A, KOT/Ia BCe er0 TpedyeMbie MHTeP(ENCh pean3oBa-
HbI B KQuecTBe MPeIOCTaBISIeMbIX UHTEP(HENCOB B IPYTUX KOMITOHEHTAX.

Ha 3ameTky. VIHTepdencol NPUMEHSIOTCS Ha MHOTUX YPOBHSIX,
Kak 1 gpyrue anemeHTbl. IHTepdenc ypoBHa gmasanHa, KOTopbIi
MCMOJIb3yeTCH UM peann3oBaH KOMNOHEHTOM, Ha YPOBHE peann-
3auum 6yoeT oTobpaxeH Ha MHTepPdENC, NCNONb3YEMbI UK pea-
JNIN30BaHHbIN apTedaKTOM, KOTOPbIN BOMIOLAET 3TOT KOMMOHEHT.

3aMeHsaeMOCTb

OcHOBHOE HazHAYEHME KayK/IOTO CPEJICTBA OIIePAIIMOHHOM CUCTEMDI,
OCHOBAHHOI1 Ha KOMIIOHEHTaX, — 00ecIednTh COOPKY CUCTEMbI U3 O1-
HapHBIX 3aMeHsIeMbIX apTe(aKTOB. DTO 3HAYUT, UTO BbI MOXKETE TTPOEK-
TUPOBATh CUCTEMY, NCITOJTb3Ysl KOMIIOHEHTBHI M 3aTEM Peain3ys uX B BUJIE
apredakToB. Bbl MokeTe Jajke pasBUBaTh cUCTEMY, 100ABIIsIST HOBbIE
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KoMnoHEeHTbI

KOMITOHEHTBI ¥ 3aMEeHsIsI CTapble, HO He TIepPecTpanBasi BCIO ee IeJTUKOM.
WuTepdeiichl — KI0Y€BOE CPEACTBO, 00ECTIEYNBAIOIIEE TAKUE BO3MOJK-
HocTu. B paborarorieii cucrteme 0MyCKaeTcst IPUMeHEHNE JTI00BIX ap-
Te()aKTOB, KOTOPbIE PeaJn3yI0T KOMIIOHEHTDI, COIJIACOBAHHbIE U TTpe-
JOCTaBJIAIONTNE HYKHBII nHTepdetic. Pacimpenne crcteMbl BO3MOXKHO
3a cYeT CO3/IaHusT KOMIIOHEHTOB, TIPEIOCTABISAIONINX HOBBIE CEPBUCHI
yepes ipyrue nHTep@eiicel, KOTOpble IPpoYre KOMIIOHEHTBI, B CBOIO OYe-
pellb, MOTYT OOHAPYKUTh U MCIOJIb30BaTh, Ta CEMAHTUKA MTPOSICHSIET
nesn onpeneneHud komrnoHeHToB B UML. KomrmioneHnT cooTBeTcTBYET
Habopy uHTepdeiicoB n 06ecredynBaeT ero peajsn3alnio, 4To MO3B0-
JIgeT 3aMelaTh ero — KakK B JIOTMYECKOM /[M3aliHe, TaK 1 B OCHOBAHHOM
Ha HeM (PU3NYECKO pean3alin.

KomrioneHT 3amewjaem — 370 3HaUUT, YTO €70 MOKHO 3aMEHSITD IPYTUM
KOMITOHEHTOM, KOTOPBIi COOTBETCTBYeT TeM ke MHTepdeiicam (B 1poliec-
ce MPOEKTUPOBAHUST BbI BBIOMPAETE MHOW KOMIIOHEHT BMECTO JIaHHOTO).
OO6BIYHO MEXAHU3M BCTABKH ¥ 3aMeHbI apTe(akTa B UCTIOJTHUMO CHCTEME
po3paveH JJist TI0JIb30BATE ST KOMITOHEHTA U JIOITYCKAETCsT OOBEKTHBIMI
mozensivu (Takumu kak COM+ u Enterprise Java Beans), kotopsie Tpe6y-
10T HEOOJIBIIION MPOMEKYTOYHON TPaHCHOPMAIMH, UK OCYIIECTBIISIETCST
MHCTPYMEHTAMH, aBTOMATU3UPYIOIINMH 3TOT MEXaHU3M.

KoMIIOHEHT — 3TO YacTb CUCTEMBI — OH PE/IKO MCII0JIb3YeTCs CaM 110
cebe. Yarre o 0ObeInHEH C IPYTUMU KOMIIOHEHTaMU, TO €CTh BOBJICYEH
B APXUTEKTYPHbBIN NI TEXHOJOTUYECKUH KOHTEKCT, T/Ie MTPeIIoiaraeT-
Cs1 €T0 UCII0Jb30BaTh. KOMITOHEHT jlorrnyecku 1 (pU3UYECKH COTJIACOBAH
1, TAKUM 00Pa3oM, IIPEACTABJISIET CTPYKTYPHBIN U/MUJIH HOBeeHYeCKU
(dbparmeHT GoJiee KPYMHON cucTeMbl. Bo MHOKECTBE CHCTEM OH MOJKET
OBITH MCIIOJIB30BaH MOBTOPHO. TakuM 06pa3oM, KOMITIOHEHT TIPE/ICTaBIS-
eT coboil (hyHIaMEeHTABHBII CTPOUTETBHBII OJI0K, Ha OCHOBE KOTOPOTO
MO’KeT OBITh CIIPOEKTHPOBAHA M COCTABJIEHA CHCTEMA. DTO OIPE/IETIEH e
PEKYPCUBHO: TO, YTO HA OJITHOM YPOBHE a0CTPAKIIUH SIBJISIETCSI CUCTEMO,
MO’KeT OBITH KOMIIOHEHTOM Ha JIPYyTOM, 6oJiee BBICOKOM YPOBHE.

Hakownerr, kak yske oTMeuasoch B TPEIBIAYIINX Pa3ziesax, KOMIIO-
HEHT COOTBETCTBYET HabOpy MHTeP(ENCcOB 1 00eCIIeunBaeT ero peaim-
3aIHIO.

OpraHm3auus KOMNOHEHTOB

Bbr MOKeTe OpraHn30BaTh KOMIIOHEHTBI TEM JKe CII0COOOM, UTO
U KJIACCBI, — TPYTINIUPYS UX B TTAKETHI.

Kpowme Toro, fonyckaercs opranusaiiis KOMIIOHEHTOB ITyTeM yCTa-
HOBJIEHUSI MEK/LY HUMU CBsI3ell 3aBUCUMOCTH, 0000IIEHNST, aCCOIUAIINH
(BKJIIOYAd arperaiuio) U peaanusaium.

O/iHU KOMITOHEHTBI MOTYT OBITH MOCTPOEHBI u3 Apyrux. O6 aToM
MOMIET peub uyTh HUXKe, B pasfiesie « BHyTpeHHSIsT CTPYKTYpar.



BazoBble NOHATUS

Yacmu
marce
Moz2ym umemv
MHO%CECM -
8éennocmo,
noamomy
oona wacmo
KoMnonenma
Modcem
coomeemc-
meoeamov
HeCKONIbKUM
aKzemMnaapam
6 npedenax
001020
axzemnaapa
KoMnomnenma.

L J21

MopTbl

VuTepdeiichl yoOHBI 1JIsT OTIMCAHUsT 0OIIETO MOBEIEHNST KOMITOHEH-
Ta, HO UM He TIPUCYIIA «MHINBUAYATbHOCTD>: Peayn3alis KOMIOHEHTA
NIOJIZKHA JIUTITb TapaHTUPOBATh, UTO BCE OTIEPAITUHU BO BCEX TTIPEIOCTABIIS-
eMbIx uHTepdeiicax peamr3oBanbl. J[Jis1 6osiee MOJTHOTO KOHTPOJISI HAJL
peasm3arueil MO;KHO MCTIOJTb30BATh TIOPTHI.

ITopm (port) — 3T0 cBOEOOPa3HOE «OKHO» B MHKAIICYJINPOBAHHBIN
KOMIIOHEHT. Bce B3anmo/ieiicTBue ¢ TaKMM KOMIIOHEHTOM Ha BXOJIe 1 Ha
BBIXOJIe ITPOMCXO/IUT Yepe3 MopThl. Boipaskaemoe BHelIHe MOBeieHue
KOMIIOHEHTa [IPe/ICTaBsteT cOO0 CyMMY €ro TIopToB — Hut O0JIee HU Me-
Hee. B1o6aBok kK 9TOMY TIOPT HaJlesieH YHUKAIbHOCTHIO. OIMH KOMITO-
HEHT MOKeT B3aUMO/IeHICTBOBATH C IPYTUM Uepe3 ollpe/leJIeHHBIN TOPT.
[Ipu 5TOM UX KOMMYHUKAITUU TTOJTHOCTHIO OMUCBHIBAIOTCS MHTEpdetica-
MU, KOTOPbIE TTO/I/IeP;KUBAET IOPT, 1aKe ecIi KOMIIOHEHT MTO/IIepKuBa-
eT ipyrue nntepdelicel. B peanusany BHyTpeHHNE YaCTH KOMIIOHEHTA
MOTYT B3aUMO/IEHICTBOBATH JIPYT C IPYTOM 4epe3 crelnpuiyecKuii BHe-
ITHUH TOPT, TOATOMY KaXK/[asl 4aCTh MOKET ObITh HE3aBUCHUMA OT Tpeho-
Banuii pyrux. [lopTsl 103BOJAIOT paszesnaTs nHTepdeiicbl KOMIIOHEHTa
HA JINCKPETHbIE TTAKETHI 1 UCIIOJIB30BaTh 000cobento. VHKancy s
U HE3aBUCHMOCTBH, obecieynBaeMasi TIOPTaMH, TIOBBIIIAIOT CTEIeHb 3a-
MEHSIEMOCTH KOMIIOHEHTA.

[TopT cxemaTH4ecKu TIPEICTABIEH MAJEHbKIM KBapaToM Ha 00-
KOBOH I'paHi KOMIIOHEHTAa — 3TO OTBEPCTHE B IPAaHUIlEe NHKAICYJISIINT
kommoHeHTa. Kak nmpegocrasiisieMblii, Tak 1 TpedyeMblil nHTepdeiic Mo-
KeT OBITH COeTMHEH ¢ CUMBOJIOM TIopTa. IIpenocraBisiembrit nntepdeiic
n300paskaeT CepBUC, KOTOPBIN MOKET OBITH 3aIIPOIIEH N3BHE Yepes MaH-
HBII TIOPT, a TpebyeMblii MHTEPdENC — cepBUC, KOTOPBIN MOPT JI0JIKEH
HOJIYYUTh OT KAKOTO-JIMO0 APYTOro KOMIIOHEHTA. Y KasKI0TO TIOPTa eCTh
UMsl, & CJIEJOBATEJBHO, OH MOKET ObITh UAEHTHU(HUIIMPOBAH 10 KOMIIO-
HeHTy 1 uMenu. I[locseHee MOTyT MCTIOIb30BAaTh BHYTPEHHHE YaCTH
KOMITOHEHTA 71T UAeHTU(PUKAIIMY TTOPTa, Yepe3 KOTOPBIN cJielyeT OT-
[PaBJIATH U TIOJAYYATh COOOIIeHNUsT. VIMST KOMIIOHEHTA BMECTE C IMEHEM
nopTa UAeHTUMUITMPYET MOPT 71T UCTIOJAB30BAHUS €T0 IPYTUMHU KOM-
MIOHEHTaMHU.

[TopTsl — 3TO YacTh KOMIIOHEHTA. DK3IEMILJISIPBI TIOPTOB CO3/IAIOT-
€SI U YHUYTOXKAIOTCSI BMECTE C AK3EMILJISIPOM KOMITOHEHTA, KOTOPOMY
onn npuHazzexart. [IopTel Takke MOTYT IMeTh MHOKECTBEHHOCTD; 3TO
03HAYaeT BO3MOKHOCTD CYIECTBOBAHUS HECKOJTbKUX IK3EMILISIPOB
1opTa BHYTPU dK3eMILIsipa KOMIOHeHTa. Kaxablii mopT KOMITIOHEHTA
MMeeT COOTBETCTBYIONINIT MAaCCUB 9K3EMILJIAIPOB. XOTS BCE IK3EMILIISI-
PBI IOPTOB B MAacCCUBE Y/IOBJIETBOPSIOT O/IHOMY U TOMY ke MHTepdeiicy
Y TPUHUMAIOT 3aITPOCHI OJTHUX U TeX jKe BUIOB, OHU MOTYT HAaXOAUTHCS
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B Pa3/IMYHBIX COCTOSIHUSX M MMETh pasHble 3HaueHUs AaHHbIX. Ha-
[pUMep, KasKblil 9K3eMILISAP B MACCUBE MOKET UMETh CBON YPOBEHb
npuopureTa (K3eMILISP MOPTa ¢ HANOOJIBITUM YPOBHEM [TPUOPUTETA
00C/IyKIBAETCSI TIEPBBIM ).

Ha puc. 15.2 npencrasiiena moziesrb kKomnonenTa Ticket Seller (IIpo-
naBer; OueToB) ¢ mopramMu. Y KakJIOTo MOpTa ecTh UMs U HeoOs13a-
TEJBbHBIN THUII, TOKA3BIBAIOIIII, KAKOBO Ha3HAUYEHUE JIAHHOTO TOPTa.
KoMrmoHeHT uMeeT opThI JJIst POk OUIeTOB, 00bsIBJICHUI 11 006CTy-
JKUBAHWS KPEJUTHBIX KapT.

nms nopTa .
06bsIBNEHNe KOMMOHeHTa “ms nHTepdeiica

Booking 7pT / Q
1y normal

E Ticket Sales

Load Attractions

sales

attractions Ticket Seller

Credit Cards Tlcket Sales

charging

Tpebyembiil nHTepdenc npegocTaensiembli UHTepdenc

Puc. 15.2. NMopTbl KOMNOHEHTA

EcTb 1Ba mopTa 11t TPOAAKU — OJIUH JIJIsT OOBIYHBIX TIOKYyATe el
1 OJIVH JIJISI TIpUBMJIETHPOBaHHbBIX. Q02 IPeoCTaBIAIOT OIMH 1 TOT JKe
unTepdeiic Tuma Ticket Sales (ITpomaxka 6useros). ITopt obciyKuBa-
HUST KPEIUTHBIX KapT nuMmeer TpebyeMbrii nHTEpdeiic; 1000l KOMITO-
HEHT, KOTOPBII €ro IPeloCTaBIseT, MOKeT yA0BJAeTBOPUTSH ero. [lopt
00bABIEHMIT UMEET KaK IPeI0CTaBIseMblii, TaK U TpeOyeMblii HHTep-
eticor. Ucniombayst matepdetic Load Attractions (Mudopmarusg o pas-
BJIEYEHUAX ), TEATP MOKET MepeaBaTh ahuiiv 1 Ipyryo nHhOpMaIno
0 CIIEKTAKJISAX B 0a3y JMaHHBIX, UCIIOJIB3YEMYIO JIJIsI TPOIAKU OUIIETOB.
[Tpu momortu uuTepdeiica Booking (3akas) KOMIIOHEHT — MTPOaBel] Ou-
JIETOB MOJKET 3alpaiinBaTh y T€ATPOB CBEACHMS O HAJINYUU OUJIETOB
U puobpeTarhb ux.

BHYTpeHHSS CTPYKTYpa

KoMmrmoHeHT MOKeT ObITh Peasn30BaH Kak enHbIN (hparMeHT KO/a,
HO B OOJIBIIMX CHCTEMaX JKeJaTeJbHO UMETh BO3MOXKHOCTb CTPOUTD
KPYITHbIE KOMIIOHEHTBI U3 MaJIbiX, KOTOPbIE UCIOTB3YIOTCS B KAaUuecTBe
CTPOUTENBHBIX OJIOKOB. BHYTpPEeHHSISI CTPYKTYpa KOMIIOHEHTA COJEP-
SKUAT 4aCTH, KOTOPbIE BKYIIE C COC/IMHEHUSIMU MEKIY HUMU COCTABJISTIOT
ero peanusainuio. Bo MHOTHX ciydastX BHyTPEHHNE YaCTH MOTYT OBITh
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9K3EMILISIPAMU O0Jiee MEIKIX KOMIIOHEHTOB, CBSI3AHHBIX CTATHYECKH Ye-
pe3 TopThI J7ist obectiedeH st HeOOXOMMOTO MOBeIeH s, Oe3 HeoOXO01-
MOCTH JIJIS1 aBTOPA MO/ieJiu clielinpuIpoBaTh AOIOJHUTEIbHYIO JIOTUKY.

Yacmv — 3T0 eAMHNIIA Peaau3aliii KOMIIOHEHTa, KOTOPOH IIpUCcBOe-
HBI UM U TUIL. B aK3eMILIsipe KOMIIOHEHTa CO/IEPsKUTCS 110 OJTHOMY WU
10 HECKOJIbKO 9K3eMILJISIPOB Kak/10i yacTu orpeiesieHHoro tumna. Yactb
nMeeT MHOKeCTBEHHOCTD B IIpejiesiaX KOMIIOHeHTa. Eciu ata MHOXKeCT-
BEHHOCTD GOJIBIITE €IUHUIIBI, TO B 9K3EMILISIPE KOMITOHEHTA MOKET OBIThH
PSI/T 9K3EMILIIPOB KOMIIOHEHTA JJAHHOTO TUTIA. EC/i MHOKECTBEHHOCTD
Ipe/ICTaBIeHa He OTHUM IIEJIBIM YUCJIOM, TO KOJIMYECTBO dK3EMILIISIPOB
YacTU MO’KET BapbUPOBATHCS B PA3HBIX dK3EMILISIPAX KOMIOHEHTA. JK-
3eMIIJISIP KOMIIOHEHTA CO3/1aeTCS ¢ MUHUMATbHBIM KOJTUYECTBOM Yac-
Teit (Tipoune nMpu HeoOXOAUMOCTH H0OABISIOTCS MO3/IHEE ). ATPUOYT
KJacca — 3TO pa3HOBUIHOCTD YaCTU: OH UMEET TUII U MHOXKECTBEHHOCTD,
1y Ka)KJIOTO 9K3eMILIsIpa KIacca eCTb OJUH NN HECKOJIBKO 9K3eMILIA-
pOB aTpubyTa JAHHOTO THIIA.

Compiler E
lex:Lexical Analyzer parse:Parser Compile
gen:Code Generator opt:Optimizer[1..3]
\ \ BHELUHWI
) ) ‘\ nHTepdenc
/ / /
UMS YacT  TUM YacTu MHOXECTBEHHOCTb YacTu

4acTb
onpeuenﬂeMbM KOMMOHEHT

Puc. 15.3. Yactn komnoHeHTa

Ha puc. 15.3 nokasan KOMIIOHEHT-KOMITUJISITOP, COCTOSITIUI 13 Yac-
Tell YeTbIpeX BU/IOB. B UX uncie — JIeKCUYeCKNi aHaanu3aTop, CUHTaK-
cuyecKkuil ananusaTop (parser), reHepaTop Kojia U OT OJJHOTO JI0 Tpex
ONTUMU3ATOPOB. BoJiee moTHAs BEPCHUS KOMITUISATOPA MOKET OBIThH
CKOH(pUTYPUPOBAHA C PA3HBIMU YPOBHSIMU ONTUMU3AINHN; B JAHHON
BepCUH HEOOXOAUMBIN OIITUMU3ATOP MOKET BBIOUPATHCS BO BPEMSI HC-
MOJTHEHUS.
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OTtMeTnM, 4TO 4acTh — 3TO HE TO JKe camoe, 4To Kacc. Kaxias gactb
UICHTUMUIMPYETCS 110 ee UMEHU TaK »Ke, KaK B KJIacce Pa3JindaroTcs aT-
puOyTHL. J{0IMycTHMO HaII4Ie HECKOIBKIX YacTel OHOTO U TOTO JKe THIIA,
HO BBl MOJKETE PA3IMuaTh UX 10 UMEHAM Y OHU TIPE/IITOJIOKUTETTHHO BbI-
MOJIHSTIOT pas3Hble (DYHKIIMKY BHYTPU KOMITOHeHTa. Harpumep, KOMIIOHEHT
AirTicket Sales (IIpomaska aBuabuieroB) Ha puc. 15.4 MOKET BKJIIOUYATDH
OT/Ie/IbHBIE YACTH Sales JJist MOCTOSTHHBIX U OOBIYHBIX KJIUEHTOB; 00€e
OHU PaboTAIOT OJMHAKOBO, HO IepBasi 00CIYKMBAET TOJbKO IIPUBUJIETH-
POBaHHBIX KJIMEHTOB, IaeT GOJIBbIIE AHCOB U30eKaTh Ouepe/Ieil U Ipeo-
CTaBJISIET HEKOTOPBIE JILIOThL. [T0CKOJIBKY 9TO KOMIIOHEHTBI OZIMTHAKOBOTO
THIIA, UX TOTPeOyeTCsT pa3indaTh 1Mo uMeHaM. /[pyrue gBa KOMIIOHEHTa
TUToB SeatAssignment (YkazanmeMecT) u InventoryManagement (Ympasiie-
aueCruckamu) He TpeOYIOT MMeH, MTOCKOJIbKY TPUCYTCTBYIOT B OJHOM
IK3eMILIAPE BHYTPU KoMmItoHeHTa Alr Ticket Sales.

Air Ticket Sales E
=l = ]

:SeatAssignment normalSales:Sales

2 | 2 |

:InventoryManagement prioritySales:Sales

Puc. 15.4. YacTtn ogHoro tuna

Ecyi wacTu ipeicTaBistioT co60ii KOMIIOHEHTDI € TOPTAMU, BBI MOJKe-
Te CBSI3aTh WX JIPYT C PYTOM Yepe3 9Tu HOpThL. /[Ba mopra MOryT ObITH
HOJIKJTIOYEHBI IPYT K JIPYTY, €CJAU OJWH U3 HUX TIPEIOCTABIISET JTaHHbBII
untepdeiic, a apyroii Tpedyer ero. [logkaoueHne TOPTOB MOAPA3Y-
MEBAET, UTO JIJIsI TIOJIYIeHUsI CepBHUca TPeOYIOIINI TOPT BBI3OBET TIpe-
nocrapisonuii . [Ipeumymectsa moptoB u mHTEPGENICOB B TOM, UTO
KpPOMe HUX OOJIbIIIe HUYETO He Ba)KHO; €CJI HHTEeP(MEHChl COBMECTUMBI,
TO MOPTBI MOTYT OBITH TIOAKJIIOYEHBI APYT K APYTY. IHCTPYMEHTATIbHBIE
cpe/IcTBa CIoCOOHBI ABTOMATHYECKU TEHEPUPOBATH KO/l BBI30BA OJIHOTO
KOMITOHEHTa OT JIpyroro. Takske NX MOKHO HOJKJIIOUUTD K IPYTUM KOM-
MOHEHTaM, [TPeJIOCTABJISIONIUM Te jKe HHTep(dEelChl, KOTr/la TAKOBbIE TO-
SBSITCSI M CTAHYT JOCTYTTHBL. «[[POBOIOK» MEXKIY ABYMSI TIOPTAMU HA3bI-
BaeTcs KOHHeKmopoM. B aK3eMIuIgape 0XBaTBIBAIOIIETO KOMIIOHEHTA OH
npescrasisier pocto cebliky (link) wim Bpemennyio cepiiky (transient
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link). TTpocrast ccbiika — 9TO 9K3eMILISIP OOBIYHON accomualuu. Bpe-
MEHHasl CChIJIKA IPeJICTaB/bgeT CBSI3b UCIIOJIb30BAHUSI MEXKLY ABYMS
KOMIIOHEHTaMU. BMecTo 0OBI9HON acconmanmym oHa MOKeT OBITh oOec-
reyeHa mapaMeTpoM ITPOIeyPhl WK JOKATbHOU TTepeMeHHOH, KOTO-
pasi caIy:KUT 1esiblo onepainu. IIpenmyiiectso noproB u nnrepdeiicon
B TOM, YTO 9TH JIBa KOMITOHEHTA He 00513aHbI HUYETO «3HATh> JIPYT O [IPY-
re Ha aTale Ju3alHa, 10 TeX MOp MOKa COBMECTUMBbI UX MHTePdelich.

Konnekropsl nzobpaxkatorcest gyms criocobamu (puc. 15.5). Eciu
JIBa KOMITOHEHTA SIBHO CBSI3aHbI JIPYT C APYyTroM (JrO0 HATPSAMYIO, JTHO0
yepes3 MOPTHI), I0CTaTOYHO ITPOBECTH JIMHUIO MKy HUMU UJIH UX 110P-
tamu. Eciin ke 1Ba KOMITOHEHTA MOJIKJIIOYEHBI IPYT K IPYTY, TOTOMY 4TO
HMMEIOT COBMECTUMbIE MHTeP(eliChl, Bbl MOKETE UCII0JIb30BATh HOTAIUIO
«IMAPUK—THE3/I0», YTOOBI MOKA3aTh, YTO MEK/Y ITUMU KOMIIOHEHTAMU
He CYIIEeCTBYeT ITOCTOSHHON CBS3M, XOTSI OHU U COeIUHEHbl BHYTPHU
00beMITIONIEr0 KOMITOHEHTA. BbI B J1060€ BpeMsl MOJICTaBUTE BMECTO
KasK/I0OTO M3 HUX JII0OOH JAPYTOil KOMIIOHEHT, €CJIU OH YAOBJIETBOPSIET
unTepdericy.

Catalog Sales E]
2]

:inventory

:Fulfillment

[—0]

:Findtems :Shipltems
NPAMOI KOHHEKTOP

ﬂenermpy}ommﬁ KOHHEKTOop

E] charging:Credit

:OrderHanding

E] :OrderHandoff
:OrderEntry
E :] :OrderTaking <

I

KOHHeKTOp
Yyepes nHTepdercs

Puc. 15.5. KoHHekTOp®bI

Tax:ke MOKHO CBSI3aTh BHYTPEHHUE TIOPTHI C BHEMTHUMH MTOPTaMU
006BEMITIONIETO KOMIIOHEHTa. B TakoM ciiydae pedub WIET O denezupyio-
ujem KonHexmope, MOCKOJIbKY COOOIIEHUsT U3 BHEIIHETO MOPTa JeJIert-
pytorcst BHyTpeHHeMy. [logo0Has ¢Bsi3b U300pakaeTcsi CTPEJOUKOI,
HAIPaBJIEHHON OT BHYTPEHHETO TTOPTa K BHeNTHeMY. Bpl MokeTe 1mipesi-
CTaBUTD €€ JIBOSIKO, KaK BaM OOJIbIe HpAaBUTCS. Bo-TiepBBIX, MOJKHO CUM-
TaTh, YTO BHYTPEHHUII TIOPT — TO JKe CaMoe, UTO ¥ BHEIIHUIT; OH BbIHECEH
Ha TPAHMILY U JIOMYCKaeT MOJKJIYeHne u3BHe. Bo-BTOPBIX, npumuTe
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Huaezpammol
e3aumodeticm-
eus obcydc-
daromcs

6 enase 19.

BO BHHMMaHWe, 4TO JIIoO0e coobIeHNe, IPUIIe/Iiee Ha BHEITHUI TOPT,
HeMe/IJIEHHO TIepe/IaeTCsi Ha BHYTPEHHMIT, 1 HA0O0POT. TO HEBAKHO —
noBejieHre Oy/IeT OJIMHAKOBBIM B JIIOOOM CITydae.

B npumepe na puc. 15.5 mokasaHo 1cIosib3oBaHue BHYTPEHHUX MOP-
TOB 1 Pa3HbIX BUJIOB KOHHEKTOPOB. BHelH1e 3a11pochl, TPUXOASIINe
Ha rtopt OrderEntry (Ilepemaua3akasa), neserupyorcd Ha BHYTPEHHUN
nopt nogkommoHenTa OrderTaking (IIpuem3akaza). ITOT KOMIIOHEHT,
B CBOIO OYepe/ib, OTIIPaBJIsieT CBOU BbIBOJ Ha cBOW mopT OrderHandoff
(ITepeBon3akasa). [loceHnii TOAKIIOUEH 110 CXEME <«ITAPUK-THE30>
K nogikommionenTy OrderHandling (Ymnpasierne3akazamn). Jlannabiil B
MOJIKJIIOYEHUST TIPE/IIIOJIATAET, YTO Y KOMIIOHEHTOB He CYIeCTBYeT 3Ha-
HUIT IPYT O JIPYTE; BHIBOJ MOKET OBITD MOJCOEANHEH K JTIOOOMY IPYTOMY
KOMIIOHEHTY, KOTOPbII cooTBeTcTBYeT nuTepdeticy 0rdertand0ff. Kommo-
HeHT OrderHandling B3aummozeiicTByeT ¢ KomroHneHToM Inventory (Onuch)
JUIS TIOMCKA 9JIEMEHTOB Ha CKJajie. ITO B3aUMO/IEMCTBUE BBIPAKEHO
MPSMBbIM KOHHEKTOPOM; IMOCKOJIbKY HUKAKUX MHTepGelicoB He 1moKa3a-
HO, MOKHO TIPE/IIOJIOKUTD, ITO JAHHOE MOAKIIOUEH e O0JIee TIIOTHO, TO
ecTh obecrieunBaet GoJiee CHIIbHYTO CBsI3b. Kak TOJIbKO aJIeMEHT HalijieH
Ha cKJiajie, KoMroHneHT OrderHandling oOparaercst K BHEITHEMY CEPBUCY
Credit (Kpenut) — 06 9TOM CBUIETEIBCTBYET AEJETUPYIONINNA KOHHEK-
TOP K BHEIITHEMY MOPTY changing (M3MeHeHMe).

Kak Tosibko BHemmHuii cepBuc Credit maet oTBeT, KOMIOHEHT Order-
Handling cBsa3bIiBaeTcs ¢ apyrum noprom ShipItems ([lerann/locTaBkm)
KOMIIOHEHTa Inventory, 4ToOBI MOATOTOBUTH MEPEChUIKY 3aka3a. Komrio-
HeHT Inventory obpariaercs K BHenHeMy cepBucy Fullfillment (Mcmou-
HEHUeE) 7151 OCYIIECTBICHUS JOCTaBKHU.

OTtMmeTHnM, 4TO AMArpaMMa KOMITOHEHTOB MTOKA3bIBAET CTPYKTYPY
U BO3MOJKHBIE CITOCOOBI JOCTABKU cOOOIeHNI KoMmoHeHTa. [locie-
JIOBATEJIbHOCTH COOOIIEHN B KOMIIOHEHTE OHa, OJTHAKO, HE OTPaKaer.
[TocnenoBaresbHOCTY 1 IpyTHE BUJIBI AMTHAMUYECKON UH(MOpMAINN MO-
TyT OBITH IIPE/ICTABJIEHDI HA THATPAMME B3aMMO/IEHCTBISI.

Ha 3ameTky. BHYTpEHHSAS CTPYKTYpa, BKJOYas MNOPThl, 4aCcTu
N KOHHEKTOPbI, MOXET ObITb MCMO/Ib30BaHA Kak peann3aLms nioobix
KnaccoB — He 0653aTenNbHO KOMMOHEHTOB. Ha camom agene HeT
O0NbLION Pa3HULblI B CEMAHTUKE MeXAy KiacCaMm 1 KOMMO-
HeHTamun. OgHako 3a4acTylo YA0OHO NMPUMEHATb cornaweHmne
O TOM, YTO KOMIOHEHTbI UCMOJb3YIOTCA OJ19 NHKAMCYIaUun KOH-
Lenunn, UMetoLLIMX BHYTPEHHIOIO CTPYKTYPY (B YaCTHOCTU, TakuX,
KOTOpble HE 0TOOPaxalTCa HEMNOCPEACTBEHHO HA OTAENbHbIN
KJlacc B peanmnsaumu).
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MoaenupoBaHue CTPYKTYpUPOBaHHbIX K/1aCCOB

Cmpykmypuposanbiil Kiacc MOKET ObITh UCTIOJIB30BAH [IJISI MOJIETTUPO-
BaHMS CTPYKTYP JAHHBIX, B KOTOPBIX YaCTU NMEIOT KOHTEKCTHO-3aBUCUMbIE
COeINHEHMSI, CYIECTBYIONIIE TOJBKO B mpeesax kiaacca. OObrambie
arpulyThl WU ACCOTIUAIINI MOTYT OIPE/IETISITh COCTABHbIE YaCTH KJIacca,
HO YaCTU He MOTYT ObITh CBSI3aHbI JIPYT C PYTOM Ha MPOCTOIT [uarpaMmme
kJstaccoB. Kitace, BHYTPeHHsIsI CTPYKTypa KOTOPOTO MOKa3aHa € OMOIIIBIO
JacTeil 1 KOHHEKTOPOB, MO3BOJIsIET M30eKaTh ATOI MPOOJIEMBL.

Y106BI CMO/IETUPOBATD CTPYKTYPUPOBAHHBIN KJIACC, HEOOXOMMO:

U VnentudunupoBaTh BHYTPEHHNE YACTH KJIACCA M UX TUTIBI.

O /late xKaxm011 yacTl MM, OTpaxkalolee ee Ha3HAYeHNE B CTPYK-
TYPUPOBAHHOM KJacce, a He ee THII.

0 HapucoBaTh KOHHEKTOPBI MEK/LY YACTSIME, KOTOPbIE 0OeCIeInBa-
0T KOMMYHUKAIIUIO NJIN UMEIOT KOHTEKCTHO-3aBUCHUMbIE CBA3U.

U He crecusarbes ncnosib30Bath Ipyrie CTPYKTYPUPOBAHHbBIE KJTac-
CbI KaK TUIIbI IIEJ.CTGI'/JI, HO IIOMHUTD, 4YTO IIOJIKJIIOUECHME K YaCTAM
HEJIb3s OCYIIECTBJIATD BHYTPU APYTOT0 CTPYKTYPUPOBAHHOTO
KJjlaCcCa — MOJKHO ITOJAKJ/JII0YAaTbCA TOJIBKO K UX BHEHNIHUM ITOPTaM.

Puc. 15.6 neMoHCTpPUPYET AU3aliH CTPYKTYPUPOBAHHOTO KJacca
TicketOrder (3akazbuieToB). TOT Kjlacc MMEET YEThIPE YaCTU U OJIUH
o0bIuHbIil aTpubyT price (1ena). [lasee, custoner (TIOKymaresab) — aTO
o0bexT Person (YestoBek); OH MOKET UMETh MJIN He UMETh CTaTyC priority
(IpUOpUTET), TIOATOMY YacTh priority mokazaHa ¢ MHOKECTBEHHOCTBIO
0..1. Konnekrop oT customer K priority mMeeT Ty Ke MHOKECTBEHHOCTb.
[TocKOJIBKY KasKIblil KJIMEHT BIIpaBe OPOHUPOBATD OJTHO WJIN HECKOJIBKO
MOCaJIOYHBIX MECT, Y 00beKTa seat (MeCTO) ToKe eCTh 3HAYEHIE MHOKECT-
BeHHOCTH. HeT He0OX0AMMOCTH MOKa3bIBaTh KOHHEKTOP OT customer
K seats, IOTOMY 4TO 9TH OOBEKTBI 1 TAK HAXO/SATCS B OJJHOM CTPYKTYPH-
poBanHOM Kjacce. OrMerum, uTo Kiaacc Attraction (Kareropus) o6se-
JIeH IIYHKTUPHOHM PaMKO. JTO 3HAUUT, UTO JIAHHAS YACTh MPEICTABIISET
co060Il CChIIKY Ha 00BEKT, KOTOPBIM HE BJIAJIEET CTPYKTYPUPOBAHHBIN
ksacc. CepliiKa CO37IaeTCsl U YHUUYTOKAETCSI BMECTE C 9K3EMILJISIPOM
Kjacca TicketOrder, HO 3K3eMIIAPDBI Attraction HE3aBUCUMBI OT KJacca
TicketOrder. HacTh seat moiKJIOUEHA K CCBITKE attraction, MOCKOIbKY 3a-
Ka3 MO’KET BKJIIOUATh TIOCAJI0YHbIE MeCTa PA3HBIX KATETOPUH 1 KasKI0e
O6poHUpoBaHue GueTa OJKHO OBITH COMOCTABIEHO OIIPEIETIEHHON Ka-
TETOPUU MOCAOIHOTO MecTa. MBI BUINM TI0 3HAYEHUIO0 MHOXKECTBEH-
HOCTH, YTO KaK/IO€ Pe3epBUpOBaHUe Seat MOAKIIOYEHO CTPOTO K OJTHOMY
00BbeKTy Attraction.
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MoaenupoBaHue nporpammMHoro uHtrepgeiica API

Ecsi BBl paspabaTbiBaeTe CUCTEMY, COCTOSIIYIO M3 4aCTeH-KOMIIO-
HEHTOB, BAM 9acTO TpeOyeTcst BUAETh UHTePhEHNCH TPUKIATHOTO TPO-
rpammupoBanust (application programming interfaces, APT), mocpenct-
BOM KOTOPBIX 9TH YaCTU CBA3BIBAIOTCS AIPYT ¢ ipyroM. API ipencrasmisior
MIPOrPaMMHbBIE COEJIMHEHMST B CUCTEME, KOTOPbIE MOKHO CMOJIETTUPOBATD,
WCTI0JIB3Y S MHTEP(ENCH 1 KOMITOHEHTHI.

ITo cytu, API — ato unTepdeiic, KOTOPBII peaTns3yeTcs: OHUM W
HECKOJIbKIMI KoMItoHeHTamu. Kak pazpaboTyumK, BbI Ha caMoM jieJte 3a60-
TUTECh TOJIBKO O CaMOM HHTepdelice — Kakne MMEHHO KOMIIOHEHTBI pea-
JIM3YIOT OTeparuy nHTepdeiica, HEBAKHO JI0 TEX MOP, MOKa KaKOH-HIOY b
KOMITOHEHT peasin3yeT ux. C TOUKY 3peHusl yIpaBjieHns KoHDUTypariei
CHCTEMBI, OJTHAKO, OTH PeaU3aI[IH BXKHBI, TOTOMY YTO BaM HEOOXOMMO
OBITH YBEPEHHBIM B TOM, 4TO KOr/a Bl omybsmkyere API, to Oyzer 1o-
CTYITHA HeKast COOTBETCTBYIONIAS eMy peanm3aiiusd. K cuacTpio, ¢ TOMO-
b0 UML MOKHO cMozeinpoBath oba IpecTaBIeHNSL.

Omepannm, acconMUPOBAHHBIE C JIOOBIM CEMAaHTUYECKU HACBIIIEH-
HbIM API, GyyT BcTpedaTbest JOCTATOYHO YaCTO, IOTOMY B OOJIBITMHCT-
Be CJlyyaeB BaM He TTOHAJOOUTCS BU3YaU3MPOBATh BCe MX cpasy. Ha-
IIPOTHB, BBl OyJIET€ CTPEMUTHCS K TOMY, 4TOOBI OCTABJISITh ONEPAIIUN
Ha Tepudepun BaIlnx Mojiesiell U UCI0JIb30BaTh WHTEP(ENCH B Ka-
YeCTBe JIECKPUTITOPOB, TIOCPECTBOM KOTOPBIX MOKHO Oy/IeT HAlTH BCe
9Ti HaGOpPBI onepaluii. Ecim BbI XOTHTE KOHCTPYHPOBATh UCITOJHIMbIE
cucreMbl Ha ocHoBe Taknx API, To Bam moHamoOUTCsST eTaTn3npoBaTh
MOJIEJTH HACTOJIBKO, YTOOBI MHCTPYMEHTHI Pa3padOTKU OB CIIOCOOHBI
MIPOU3BO/IUTH KOMITUJISIIAIO B COOTBETCTBUHU CO CBOMCTBAMU UHTEPGheii-
coB. Hapsayy ¢ curnatypoil Kax/1oil orepanuu Bbl, BO3MOKHO, 3aX0TH-
Te 0TOOPA3UTh BAPUAHTHI UCIIOJIH30BAHNUST, OOBSICHSIONINE, KAK HYKHO
MPUMEHSTD KaxK/[bll UHTEepdetic.

Yr0o661 cMozpeanpoBarh API, Heo6xoanmo:

U UaeatndunmnpoBaTh COeIMHEHUS B CHUCTEME W CMOJIETUPOBATH
Kayk/[0e 13 HUX B Buje uHrepdeiica, cobupast BMecre obpasyio-
1ue ero aTpudyThI U OTIEPAIIHHL.

U IlokasaTh TOJIBKO Te CBOMCTBA MHTEP(deiica, KOTOPbIE Ba)KHbI
JJIST BU3YAJTU3alUK B IAHHOM KOHTEKCTE; B IPOTUBHOM CJIydae
CKPBITb UX, COXPAHsIS TOJIBKO B crierudukanny narepdeiica ams
rocJietyioneii cebliku (110 Mepe HeOOXOIMMOCTH ).

U Cwmomenuposath peanuzanuio Kaskaoro API jgumib B Toil Mepe,
B KOTOPOI OHa Ba’kKHA /IS TIOKA3a KOHKPETHOM KOHMUTypaImm.

Ha puc. 15.7 mpencrasien API kommonenTa anumaiun. Bor Bu-

auTe 31ech deTbIpe nHTepdeiica, cocrapmasiomue API: TApplication
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(ITTpunoskenue), Models (IMomesn), IRendering (IBusyammsanust) u IScripts
(ICnenapumn). /[pyrue KOMIIOHEHTBI MOTYT MCIIOJIb30BATh OJIUH WUJIN He-
CKOJIBKO TaKMX UHTEPPENCOB 110 HEOOXOMMOCTH.

1 5

IScripts

O

‘ ‘ IRendering

|IApplication IModels

Animator

Puc. 15.7. MopennposaHue AP

CoBeTbl U MOACKA3KM

KomToHeHTBI TTO3BOJIIIOT BaM MHKAIICYJINPOBATH YaCTH Baliel cuc-
TEMbI, YTOOBI YMEHBIIUTH KOJUYECTBO 3aBUCUMOCTEH, CIeIaTh UX SIB-
HBIMHU, 2 TAKKE MOBBICKTH B3aHMO3aMEHSIEMOCTDb U TMOKOCTD Ha CJIydaii,
ecJIM CUcTeMa JIOJKHA Oy/leT u3MeHsIThes B OyaytieM. Xopommii KoM-
MOHEHT Ha/leJIeH CJIelyOMNMU XapaKTePUCTUKAMMU:

Q

[E R I I

MHKATCYJIUPYET CEPBUC € XOPOIIO OYepUeHHBIM HHTepdheiicom
U TPaHUIIAMI;

UMeeT BHYTPEHHIOI CTPYKTYPY, KOTOpast I0IYCKaeT BO3MOK-
HOCTD €€ OIUCAHUSI;

He KOMOMHUPYET HEeCBSA3aHHOM (DYHKIIMOHAIBHOCTH B IIPEIeIax
OJIHOW €TUHUIIBI;

OpraHu3yeT BHEITHEe [TOBeICHUE, UCII0/b3Yst MHTeP(ENCHI 1 TTop-
TBI B HEOOJIBILIOM KOJIMYECTBE;

B3aMMO/IEIICTBYET TOJIBKO Yepe3 00bsABICHHBIE TIOPTHI.

Ecnu Bbl peninJan MmoKa3aTb peajgn3alinio KOMIIOHEHTA, UCITOJb3Y 1
BJIOJKEHHBIC ITOJIKOMITOHEHTBI, IPUMUTE BO BHUMaHUE CJE/IYIOIICE:

Q

HE 3JI0y0TPeOIANTE NCIOMb30BaHIEM TIOAKOMIIOHEHTOB. Ec/n
UX CJIMIIKOM MHOTO, 4TOOBI OHM JIETKO YMECTHJIMCh Ha OJHOI
cTpaHuile, IpUMEHsIITe JOTIOJTHUTEIbHBIC YPOBHU JIEKOMITO3U-
IIMY HEKOTOPBIX U3 HUX;

ybeanuTeCh, YTO MOAKOMIIOHEHTBI B3aNMOAEHCTBYIOT TOJIBKO Ye-
pes onpejie/ieHHbIe TIOPThl U KOHHEKTOPDI;

oTpesie/inTe, Kakue MOKOMIIOHEHTBI HETIOCPE/ICTBEHHO B3aNMO-
JIeICTBYIOT € BHEIITHUM MUPOM, U MOJIEJIUPYITE UX JleJIeTUPYIO-
HUMU KOHHEKTOPaMU.



(2201 | | | | KoMnoHeHTsI

Korza Bbl nzobpazxaere komonedT 8 UML:

U nafite emy mMs1, KOTOpOe sICHO ONMUCBHIBAET ero HazHaueHue. Ta-
KM ke 00pasoM UMeHyiiTe mHTepheics;

U mpucBanBaiiTe MMeHa MOJKOMIIOHEHTAM U ITOPTaM B CJIyvae, ecn
VX 3HaYeHNe HeJTb3s OTPEeIeJIUTD 110 UX TUIIAM WJIU 5Ke B MOJIe/IN
MIPUCYTCTBYET MHOKECTBO YacTell OIHOTO THUTIA;

U ckpbiBaiiTe HEHYKHBIE /ieTaan. Bbl He 0KHBI TTOKa3bIBAaTh BCE
JieTaJu peasnsalii Ha [uarpaMme KOMIIOHEHTOB;

U noxaspiBaiiTe IMHAMUKY KOMIIOHEHTOB, UCIIOJIB3YsT IMArp aMMBI
B3aMMO/ICHCTBHSL.



OcHoBbl MoAenupoBaHus
noseAeHus

B3aumopeincreug

Bapuantbl
HCNONb3OBAHMS

Anarpammbl BAPMAHTOB
HCNONb30BAHMS

Anarpammbl
B3AUMOJICHCTBUS

Anarpamml
AeATeNnbHOCTH



Fnasa 16. Baammopeucreua

B sTo01i r1aBe:

B Poiau, cChUIKH, COOOIIEHHUS, IEHCTBUS U OCJIEI0BATEIbHOCTH
B MoaeaupoBaHusi HIOTOKOB YIIPaBJICHHUS
B Co3zanue XOpoIo CTPYKTYPHUPOBAHHBIX aJITOPUTMOB

B rpaMoTHO BBICTPOEHHOIT crucTeMe 06BEKThI He 000COOIEHHBI — OHI
B3aMMOJIEHCTBYIOT IPYT C IPYTOM, TIepeiaBasi cooOtienust. Baanmomeiict-
BHE — 9TO TAKOE TIOBEJIEHIE, KOTOPOE TIPEINoIaraeT 0OMeH cOOOIIeH s -
M MEK/TY MHOKECTBOM OOBEKTOB B TIPEIEaxX OMpeIeIeHHOTO KOHTEK-
CTa U TIPeJIHa3HAYEHO JIJIs1 IOCTUKEHUS OTIPe/IeIEHHBIX 11eJIei.

BsaumoeiicTBUST HCTOTB3YIOTCST 7St TOTO, YTOOBI MOZIETTMPOBATh
JAMHAMUYECKUE acCIIeKThl KOOTIEPAINi, KOTOPbIE MPEACTABISIOT OO0
coobirecTBa 00HEKTOB, UTPAIOIIUX ClelbUIecKre posu 1 paboTa-
IIIIX COBMECTHO JIJIsT 0OeCTIeYeH st TIOBe/IeHusI, GOJIBIIIETO YeM MOBeIeHNE
MPOCTON CYMMBI 3JIEMEHTOB. DTU POJIU MPEACTABISIOT TPOTOTUITHBIE
9K3EMILJISIPBI KIaCCOB, UHTEP(hEiCOB, KOMIIOHEHTOB, Y3JI0B U BAPUAHTOB
MCII0JIb30BaHus. VX IMHaMYecKre aclieKTbl BUyaTu3upyloTcs, clie-
uUIMPYIOTC, KOHCTPYUPYIOTCI U JIOKYMEHTUPYIOTCS B BUJIE TTOTO-
KOB YITPABJIEHUsI. ITH TIOTOKH YIPABJIEHUSI MOTYT OBITH ITPE/ICTABIEHDI
B CHCTEME MPOCTHIMU MOCJEI0BATEIbHBIMU TOTOKAMU JIKOO BKJIIOYATH
BeTBJICHUE, [IUKJIbl, PEKYPCUU U Hapalie/n3M. Bol MoxeTe Mozenpo-
BaTh B3aMMOJIENCTBHUE JABYMsI CIIOCOOAMI: BBIJIEJISISI BpDEMEHHYTO TTOCJIe-
JIOBATEIbHOCTH COOOIIEHMIT MU JKe TIOIEPKUBAST ATY TIOCJIE[0BATEb-
HOCTb B KOHTEKCTE HEKOTOPOU CTPYKTYPHON OpTaHU3anuu 0ObeKTOB.

XopoIio CTPYKTYpUPOBAHHBIE B3AMMOIEHCTBHUS MOAO0OHBI XOPOIIIO
CTPYKTYPUPOBAHHBIM JITOPUTMaM: OHU 3((EeKTUBHBI, TPOCTBI, a1 TH-
pPYyEMbI U TIOHSITHBI.

BeepneHne

3laHue — 3TO JKUBas CYIHOCTb. XOTs Kaxka0e 37[aHue U COCTOUT
U3 CTATUYECKUX 00bEKTOB, TAKUX KaK KUPITUYH, PACTBOP, OAJIKH, TLIac-
TUK, CTEKJIO U CTaJib, BCE 9TU BEIIU B CBOEH COBOKYITHOCTHU paboTa-
10T IMHAMWYECKU /TSI IOCTHKEHUST TAKOTO MOBEIEHNST, KOTOPOe yI00HO



Beepnenue

Pasnuya
meancoy cmpo-
UMeabCmeom
<

nebockpeba
u cobauvetl
Oyoxu

P .
obcyorcoaemes
8 2nase 1.

Mooeauposa-
Hue cmpyx-
mypHuLX
acnexmos
cucmemol
oocyc-
daemcs

68 wacmsax I1
u III; maxace
8bL MoJICEme
MoOeaupo-
eamv ouna-
Muueckue
acnexmol
cucmemolt,
UCnoOIb3Ya
Koneunvle
asmomamut,
Kax noxasano
6 eaase 22.
Huazpammol
ob6sexmos
obcync-
daromcs

6 2aase 14,
ouazpammol
e3aumodeticm-
eus —

6 enase 19,
Koonepayuu —
8 enage 28.
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JKUTEJISIM JloMa. /IBepu 1 0KHa OTKPBIBAIOTCST U 3aKPpbIBaloTCs. Bririo-
4yaeTcsl U BbIKJI0YaeTcs: cBeT. CUCTeMbl OTOIJIEHHS, KOHAUIIMOHUPOBa-
HUS, TEPMOPETYJISIUU U BEHTUIALUU c000IIa 00ecIieyrnBaioT TeMIie-
PaTypHBIN peXUM. B «MHTEIIEKTya TbHBIX> IOMaX CEHCOPHBIE TaTUNMKI
OTIPE/IETISTIOT HAJIMYNE WM OTCYTCTBUE JICSTEIbHOCTHU JKUTEEH 1 COOT-
BETCTBYIOIIUM 06Pa30M PETYJIUPYIOT OCBEIIEHUE, OTOILIEHIE, OXJIaxK/Ie-
HUe ¥ TPOMKOCTh 3BYKa B ay/IN0- U TeJeanmnaparype. 3aHus CTPOsSTCs
C y4eToM TiepeMeleHuns JTro/iell 1 Beleil ¢ Mecta Ha Mecto. K Tomy ke
JIOM JIOJKEH alallTUPOBATHCS K M3MEHEHUSM TeMITepaTyphl, TOBBITIA-
IOITIEeNcsT U TOHWKAIONIECsT B TeUeHNe CYyTOK, a TaKXKe K ee Ce30HHBIM
KosieGanusiM. Bee Xopolo cTpyKTyprupOBaHHbIE 3IaHKsI TPOEKTHPYIOT-
csd C YYETOM TTPOTUBOCTOSTHUS JMHAMUYECKUM BO3/IEVCTBUSIM: BETDY,
3eMJIETPSACEHUSM U TTePEMETIEHUTO KUTETIEH.

To xe camoe kacaeTcs mporpaMMHBIX cucTeM. CKaskeM, cucTemMa
yIIpaBJIeHUsI TOJIeTaMU MOJKET YIIPaBJISAThH MHOTUME TepabaiiTaMu MH-
dbopmarium, KotTopast 60JIbIIYI0 YaCTh BPEMEHH XPAHUTCS HETPOHYTOM
Ha HEKOTOPOM JMCKe ¥ CTAaHOBUTCS HEOOXOIMMOIL JINIIb B Pe3yJbraTe
HEKOTOPBIX 00CTOSTENbCTB, HAIIPUMEpP B CBSI3U C MPOJaxKeil OUIeToB,
BBLJIIETOM CaMOJIETa WU IJTAaHWPOBaHUEM PaCIIMCAaHUs 1T0JIETOB. B peak-
TUBHBIX CUCTEMaX, HallPUMeP B KOMIIbIOTEPAX U MUKPOBOJHOBBIX IIe-
yax, 00bEKThI BBI3BIBAIOTCS K JKM3HK U BBIIIOJIHSIOT CBOIO PaboTy, KOrja
crCTeMY MPUBOINUT B AEHCTBHUE OMPEIEIeHHOE COOBITHE — HasKaTHe KJia-
BUIITN WX NUCTEUEHNE 3aJJaHHOTO CPOKA.

B UML crarnyeckue acieKTbl CUCTEMbl MOJIETTUPYIOTCS TAKUMHU dJle-
MEHTaMMU, KaK JUarpaMMbl KJIACCOB U UarpaMMbl OObEKTOB. ITH JUarPaM-
MBI TTO3BOJISIIOT BU3YAJTM3UPOBATh, CIEIUMUITNTPOBATH, KOHCTPYUPOBATh
U IOKyMEHTUPOBATH CYITHOCTH, KOTOPBIE COCTABJISIOT CUCTEMY, — B YacT-
HOCTH KJIacChl, MHTEP(hENChI, KOMIIOHEHTDI, Y3JIbl, BADUAHTBI UCIIOJIb30Ba-
HUS U WX 9K3EMILISIPhI BMECTE CO CBSI3SIMU, CYIIECTBYIONTIME MEK/LY HUMHU.

JIunamuyeckue acriekTsl cucteMbl B UML MonenupyioTes 83aumo-
Oeticmeusimu. Kak n guarpaMMbl 0OBEKTOB, B3AaNMOAEHCTBHS CTaTHYEC-
K1 OIIpe/esistioT (hasbl MOBEIEHMUs, TIPEACTABIsIS BCe 00bEKTDI, BEAYIINEe
COBMECTHYIO paboTy /s IOCTUKEHUsT oTipeesienHoi 1ean. OpHako,
B OTJINYKE OT AUarpaMM 0ObEKTOB, B3aUMOAECHCTBUS TaKKe MIPeCTaB-
JIIIOT coo0IeHus, IepeaBaeMbie 0T 0ObeKTa K 00bekTy. Halle Bcero
cOOOIIEHNs BBI3BIBAIOT OTIEPAIlMN WM Tepeady CUTHAJA;, KpOMe TOro,
MOT'YT COIIPOBOK/IATHCS CO3IaHUEM ¥ YHUUTOKEHIEM JAPYTUX 00bhEKTOB.

BaanmonericTBIS HCTOB3YIOTCS /71T MOJIETTMPOBAHMS MTOTOKA yTIPaB-
JIEHMSI B IIpeieiaX ollepalliii, Kjiacca, KOMIIOHEHTa, BApUAHTA UCII0JIb30-
BaHUS WA cUCTeMBI B 11esioM. C TIOMOIIIBIO JTHarpaMM B3anMOJIENCTBUS
BbI MOKETE COCTABUTH IIPEICTaBIeHNE 00 HTUX IMOTOKAX ABYMSI CIIOCOOa-
Mu. Bo-11epBbIX, MOKHO COCPEIOTOUYNTHCS HAa TOM, KaK COOOIIEHUs Tie-
peatoTcs BO BpEMEHH, a BO-BTOPBIX — HA CTPYKTYPHBIX CB3SIX MEXKITY
00bEeKTaMU BO B3aUMOIEHCTBUH, ¥ 3aT€M PACCMOTPETH, KaK COOOTIEHIMSI
mepealoTcs B KOHTEKCTE CTPYKTYPHI.
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Juazpammol
eHympenHeil
cmpyxmypol
noxasviearom
cmpyxmyp-
Hole coedune-
HUus Mesncoy
poaamu, Kax
noxasamo

6 anase 15;
obvexmul

o6 cyonc-
daromcs

6 eaase 14,
cucmemol

u nodcuc-
memol —

6 2aiaee 32,
Koonepa-
uuu — 6 eaa-
ee 28.

I'padpuueckoe npezpcrasaenue coobmennii B UML npouiocTpu-
poBaHo Ha puc. 16.1. Ita HOTaIK O3BOJSET BaM OTPasuTh HanboJiee
BaykKHbIE CBOMCTBA COOOIIEHMUS: M3, TapaMeTpbl (eC/I TaKOBbIE €CTh)
U TI0CJIeI0BaTeIbHOCTD. [paduueckn coobieHre n3o0pakaercs JIMHN-
€ell CO CTPEeJIKOM 1 TIOUTH BCET/Ia BKJTIOUAET UMSI €r0 OllepaIiu.

- coo6u_LeHme/—\
nocrnefoBaTenbHbI HOMep

1.1 : getLastCheckpoint()
\' -«

1: getPositionAtTime(t)

t: AirTrafficPlanner p : FlightPlan
L e
\ pornb \ porb
CCblirka

Puc. 16.1. CoobLueHus, CCbIKM 1 NMocnenoBaTesIbHOCTb

Ba3oBbie NOHATUA

Bsaumooeiicmsue (interaction) — aTo 1oBejieHKe, B KOTOPOE BOBJIE-
YEeHO MHOKECTBO COOOIIEHMIA, TIepeIaBaeMbIX MEKIY 00BEKTAMI, KOTO-
phIe UTPAIOT OTIPe/ie/IEHHbIE POJIU B HEKOEM KOHTEKCTE JIJIST IOCTKEHUST
3a/ITaHHOM 11eJIH.

Coobuyenue — 31o crienuuKaIust B3auMOIENCTBUST 00BEKTOB, KO-
Topas mepegaeT WHGOOPMAINIO U OKUAAET MOCTEAYIONNUX IeHCTBUM.

KoHTekeT

BsaumojieiicTBre uMeeT MeCTo BCSIKUI pas, Korjaa 0ObeKThbl COeIn-
HEHbI JIPYT ¢ ipyroM. Bel HaiizieTe B3auMOAEHCTBIS B KOOTIEPaIUIX 00beK-
TOB, CYIIECTBYIONINX B KOHTEKCTE CUCTEMbI UJIM MOJICUCTEMBI, a TaK)Ke
B KOHTEKCTE OTepalnii 1, HAKOHEII, KJIacCOB.

Yaiie Bcero B3aMO/IEHCTBHS BCTPEYAIOTCS B KOOIEPALUSIX 00heK-
TOB, MIPEJICTABJEHHBIX B KOHTEKCTE CUCTEMBI UJIW TTOJICUCTEMBI B I1e-
som. Hampumep, B cucreme Web-koMMepiinu Bbl OOHAPYKUTE TaKUe
KJIMEeHTCKUe 00BEKTHI, KAK dK3eMILISIPI KiraccoB BookOrder (3akas-
Kuaurn) u OrderForm (barank3akasa), KoTopble B3aUMOAEHCTBYIOT JIPYT
¢ npyrom. Tam e TTPUCYTCTBYIOT KJIUEHTBI (OISTh-TAKU 9K3EMILJIIPHI
BookOrder), B3amMoOIefiCTBYIOIINE ¢ OObEKTAMU Ha CEPBEPE, HATIPUMED
aksemiisipamMu BockOrderManager (Menemskep3akaszon). Takum o6pasom,
B3aMMO/ICHCTBUS HE TOJBKO BKJIOUAIOT JIOKAJIM30BAHHYIO KOOIEPAIUIO
00bexTOB (Kak, HATIpuMep, BOKPyYT OrderForm), HO U PACIIPOCTPAHSIIOTCS
yepe3 MHOTHE KOHIENTyaTbHble YPOBHU CUCTEMBI (B YaCTHOCTH, B3aH-
MozeticTBus ¢ BackOrderManager).



BazoBble NOHATUS

Onepauuu
obcycoarom-
cs 6 enagax
4u9; mode-
aupoeanue
onepauuil
paccmam-
puesaemcs

6 2nasax 20
u28.

Knaccwot
oocyc-
daiomca

6 enasax 4
u9.

Komnonenmot
obcymncoa-
tomces 6 enase
15, y3not —

6 eaase 27,
eapuanmol
ucnob-
306anus—

6 enaee 17;
Mmodenu-
posanue
peanuzayui
eapuanmos
ucnob-
3068anus
paccmam-
pusaemcs

6 eaase 28,
Kaaccuuxa-
mopvlL — 6 21a-
6e9.
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[ToMuMO TIpOYEero, Bbl HaliIeTe B3AUMO/IEHCTBIUST MEKY OObhEKTAMI
B peasinzanuu onepannil. [lapameTps! onepaiuii, ux JoKajJbHbIE TEepe-
MeHHbIE, TT00AIbHbBIE TI0 OTHOIIEHUIO K OTIepaliuu (HO BUAUMbIE B HETl )
00BEKTHI MOTYT B3aMMOJIEHCTBOBATh APYT C APYTOM [t o0ecriedeHus:
paboThl aJirOpUTMa, peaausyromiero onepaiuio. Hampumep, oneparus
moveToPosition(p : Position) (meperituHallosummio (p : [losummus), ompe-
JleJIeHHasT B KJIacce JBIKYIIETOCsT pob0Ta, BKIIOYAET B3aUMO/IEHCTBIE
¢ mapamMeTpoM p, TJI00aJbHBIMU 10 OTHOIIEHUIO K Onepalii 00beKTa-
MU, TakuMmu Kak CurrentPosition (Texymasllosuims), u, BO3MOKHO,
HECKOJIbKUMU JIOKAJbHBIMU OObEKTAMI: JIOKAJIbHBIMU TIEPEMEHHBIMHU,
HCITOJIb3YEMBIMU OTlepaltueil JJ1si BBIYUCJAEHNS TPOMEKYTOUHBIX TOYEK
Ha IIyTH K HOBOW TTO3UIINH.

Haxkomerr, B3anmMoieiicTBUS B KOHTEKCTE KIacca MOKHO TIPUMEHSATH
JUIS BU3yaJu3alliy, crennuInpoBaHus, KOHCTPYUPOBAHUS U JIOKY-
MEHTUPOBAHUSI €ro ceMaHTUKU. Harpumep, 4ToObI ITOHSITH CMBICJI KJIac-
ca RayTraceAgent, MOJKHO OITMCATh B3aUMOJICUCTBUE, KOTOPOE TTOKAXKET,
KaK ero aTpubyThl KOOTIEPUPYIOTCS IPYT € APYTOM (U ¢ TJI00ATbHBIMU
110 OTHOIIEHHIO K 9K3eMILIsIPaM Kjacca 00ObeKTaMMu, 1 ¢ apaMeTpaMHu,
OTIPe/IeJIEHHBIMHU JIJIST €T0 OMEPaInii).

Ha sameTky. B3anmMmoaencTeme MoOXHO 0OHapyXXnTb 1 B NMpef.-
CTaB/IEHUM KOMMOHEHTA, y31a Uiy BapmaHTa UCnosib3oBaHug,
KOTOpblE MO CBOEW CyTM ABASAIOTCH PA3HOBMOHOCTSAMW KacCu-
¢dukaTtopoB UML. B KOHTEKCTE BapmaHTa UCNOJIb30BaHWA B3aun-
MOOEWNCTBME OMUCLIBAET CLUEHApU, NpeacTaBnsoLWmii, B CBOIO
oyepenb, OTAesIbHbIN NOTOK BapMaHTa UCMOJIb30BaHUS.

00BbEeKTbI U ponu

OO6beKTbI, KOTOPbIE YYaCTBYIOT BO B3aUMOJEICTBUM, MOIYT ObITh
6O KOHKPETHBIMU CYHIHOCTSIMH, MO0 mpoTtoTuiiaMu. Kak KoHKperT-
HbIE CYTIHOCTU OHU BBIPAJKAIOT BITOJTHE OTIpe/iesieHHbIie peasinn. Hampu-
Mep, p — aK3eMIIIp Kiaacca Person (HesoBek) — onmchiBaeT KOHKPETHOE
suto. C ApyToif CTOPOHBI, KaK MPOTOTUITHAS CYTITHOCTD P MOJKET TIpe/i-
CTaBJISATH JIIOOOH 9K3EMILIISIP Kiracca Person.

Ha 3ameTky. B Koonepauyusx B3anMoLenCcTBMSA 4aCTO CBA3bI-
BalOT HE 0OBbEKTbI peasbHOro M1pa, a NPOTOTUMHbIE CYLLIHOCTN,
urpatouime onpenesieHHbe ponan, XoTa MHoraa ObiBaeT yaoOHO
onucaTb Koonepaumm n Mexay KOHKPeTHbIMU 0ObeKTaMMU.




Jxzemnaapol
obcymxcoarom-
ca6anaee 13,
Juazpammot
00vexmos—

6 enage 14.

Accouuauuu
obcyncoa-
tomcs 6 eaa-
eax5u1o,
KOHHEKMOPbL
uponu —

6 eaiage 15.

B3aumopencraums

B KOHTeKCTEe B3aMMOJIEHCTBHSI BBl MOKETE OOHAPYKUTh 9K3EMILIIS-
PbI KJIACCOB, KOMIIOHEHTOB, Y3JI0B U BAPUAHTOB MCIIOJIb30BAHUS. XOTS
abCTpakTHBIE KIACCHhl M MHTEPMENCHI 10 ONPEIEICHII0 He MOTYT MMETh
MPSIMBIX 9K3EMILISIPOB, UX 9K3EMILJISIPBI MOSKHO ITPEICTABUTH BO B3AaNMO-
peiicteui. ITocieiHne He SIBJISIOTCS TIPSIMBIMU 9K3eMILIsIpaMy aOCTPaKT-
HBIX KJIACCOB WJIN MHTEP(ENCOB, HO MOTYT MPEICTABIIATH, COOTBETCTBEH-
HO, KOCBEHHbIE, WU IIPOTOTUITHBIE, DK3EMILISPhI JTIOOBIX KOHKPETHBIX
IIOTOMKOB abCTPaKTHOIO KJiacca Jnbo HEKOero KOHKPETHOTO KJIacca, pe-
aMM3yIomero nHTepderic.

Bbl MoskeTe paccMarpuBaTh arpaMMmy 0OBEKTOB Kak IMPe/ICTaBIIe-
HUE CTaTUYEeCKOTO aclieKTa B3aMMO/IEHCTBHS, YCTAHABJINBAIOIIEE CTAUIO
B3aNMOJIECTBUS MOCPEACTBOM CIEIUMUIIPOBAHNS BCeX 00BEKTOB,
KOTOpbIe paboTaloT BMecTe. MesKy TeM B3auMOJENHCTBUE HJET elle
JaJIbIIe, TTPEICTABIsISA JUHAMUYECKYTO TIOCAeI0BATEIBHOCTD CO00IIe-
HUH, KOTOPbIe MOTYT TIEPEAABATHCS IO CCHIJIKAM, COEIMHSIIONTUM JIaH-
HbIe 0OBEKTHI.

CCbUIKM M KOHHEKTOPbI

Cevixa (link) — aTo cemanTHueckoe coeuHeHne 0OBEKTOB JPYT
¢ apyrom. Boobiie roBopst, CChlIKa — 9TO 9K3eMILIsIp accormarmi. Kax
mokasbiBaeT puc. 16.2, koraa MexIy KJIaccaMy yCTaHOBJIEHA CBS3b ac-
COIMAITNH, MEKILY DK3EMILISIPAMI 9TUX KJIACCOB 00sI3aTEJIbHO J0JIKHA
CYIIECTBOBATH CChLIKA. [Tp1 HANTMYMM CCHLIKK MESKLY ABYMST 00beKTaMu
OJIVIH M3 HUX MOJKET TIOCHLIATH COOOIIEHUST IPYTOMY.

Cchlika YKa3bIBa€T MyTh, 10 KOTOPOMY OJMH OOBEKT MOXKET T10-
chlIaTh coobmuieHus aApyromy (uam camomy cebe). B GosbmmHcTBE
CJIy9aeB IOCTATOYHO KOHCTATUPOBATH caM (PaKT, YTO TaKOU MYTh Cy-
mectByeT. Eciin BaM HYKHO TOUHEe OTIHMCATh €T0, BBl MOJKETE CHAOAUTD
COOTBETCTBYIONINIT €T0 KOHEIT OJ[HUM U3 HUKETIePeInCJIeHHbIX OTpa-
HUYIEHU:

O association — yKasbIBaeT, YTO COOTBETCTBYIOMIUNA OOBEKT BUIEH
acconuaruy,

O self — ykasbIBaeT, 4TO COOTBETCTBYIONUI OOBEKT BU/IEH, TOCKOJIb-
KY OH SABJIIETCA AUCIETYEPOM OIIePALIUU,

QO global — yka3bIBaeT, YTO COOTBETCTBYIONINI OOBEKT BUIEH, TO-
CKOJIBKY OH HAXOJUTCS B 0O BEMJIIONIEN 001acTH IefCTBUST,

U local — ykasbIBaeT, UTO COOTBETCTBYIOTUIA 00BEeKT BHUJICH, TI0-
CKOJIBKY OH HAXOJUTCS B JIOKAJIbHOW 00J1aCTH JI€HCTBUS;

Q parameter — yKa3bIBaeT, 4TO COOTBETCTBYIONINI 0OBEKT BUJIEH,
II0TOMY 4TO OH SABJISAETCS TapaMeTPOM.
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Charles Steinmetz : Yenosek = General Electric: Komnanus
( e
06BeKT cebirnka 00BeKT

Puc. 16.2. Accouyauymn, CCbIIKU U KOHHEKTOPbI

Ha 3ameTky. Kak ak3emnisp accoupaumm cCblnka MOXeT n3obpa-
XaTbCsl BMECTE C BONbLUMHCTBOM AOMOSIHEHNA, COOTBETCTBYHOLLIMX
accoumnaumn, Takmx Kak ero UMs, MMsi aCCoLMMPOBaHHOM POIN,
HaBuraumsa v arperauma. OgHako MHOXECTBEHHOCTb HENMpUMe-
HMMA K CCbIJIKaM, MNOCKOJIbKY OHU ABASIOTCH 9K3eMnisipamMm acco-
umauui.

PazpaboTurku GOIBIIMHCTBA MOJIeJIeli boJiee 3anHTepecoBaHbl B IIPO-
TOTHITHBIX OOBEKTAX U CCBLIKAX, CYIIECTBYIOIMX B OINPEAETEHHOM KOH-
TEKCTE, YeM B KOHKPETHBIX MHIMBUIYATbHBIX OOBEKTaX C UX CChLIKAMU.
[IpOTOTHIHBIIT OOBEKT HAZBIBACTCS POJIHIO, A IPOTOTHUITHASI CBSI3b — KOHHEK -
MOPOM; KOHTEKCT — 9TO KOOIEPAILKst WU BHYTPEHHSS CTPYKTYPa KJIACCH-
(duraropa. MHOKECTBEHHOCTD POJIeii 1 KOHHEKTOPOB OIPe/ie/ieHa OTHO-
CUTEJIbHO BKJIIOYAIOIIETO UX KOHTeKcTa. Harnpumep, MHOKECTBEHHOCTD
posiu paBHast 1 0O3Hayaet, yTO Ha OAMH OOBEKT, TPEACTABJISAIONINI KOH-
TEKCT, IPUXOAUTCS OAUH OOBEKT, TPEACTABIsONUi posb. Koorneparust
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WJIN BHYTPEHHSST CTPYKTYPa MOKET MCIIOJb30BaThCS MHOTO Pa3, Kak
1 0ObsIBJIEHNE KJIacca, IPUYEM KaskKI0e TAaKOe UCIIOJIb30BAHUE CBSI3aHO
C OT/1eJIbHBIM HAGOPOM 0O'BEKTOB ¥ CCHIJIOK JIJIST JAHHOTO KOHTEKCTA PO-
JIel ¥ CCBIJIOK.

B kauectBe nnpumMepa B BepxHelt yacTtu puc. 16.2 mokasana juarpam-
Ma KJIacCoB, KoTopasi 00bsiBsieT Kiacchr Person (Yemosek) u Company
(KoMmmanwus), a Takke CyIEeCTBYOIIYI0 MEXAY HUMHU acCOIHAIIIIO
«MHOTHE-KO-MHOTUM» enployee—enmployer (HaHMMaTeb—paboTHuK ). Cpes-
HSIS 9acTh PUCYHKA TPEJICTABIISET CoepsKuMoe Koorepartuu WorkAssignment
(HasnauenneHa/lomkHOCTD), HazBaHMe KOTOPOU TOBOPUT caMo 3a cebsl.
Omna BKJTIOYa€eT B ce0s1 [IBe POJIM ¢ KOHHEKTOPOM MEKIy HUME. B HIK-
Hell 9acTu PUCYHKA BbI BUUTE 9K3EMILISIP KOOTIEPAIINH, B KOTOPOM €CTh
0OBEKTBI U CCBHLUTKMU, TTPEICTABJISIIONINE POJIM 1 KOHHEKTOPbIL. KoHKpeTHOE
COOOIIEHNE TIPEICTABIISIET TPOTOTUITHOE OOBSBIIEHIE COOOTIEHNUS B JIaH-
HOM KooTlepaluu.

CooOLeHus

[IpeanosoxuM, y Bac ecTh HaOOp 0OBEKTOB ¥ P/l CCHLIOK, COEIN-
HAOMNX 9TH 00beKTh. Eciin 9TO Bee, 4eM BBI pacriojiaraere, To pedb
UJIET O TIOJIHOCTBIO CTATUYECKON MOJIEJIH, OITMChIBAEMOT MarpaMMoit
00bekToB. TTocseHsIst MOIETUPYET COCTOsSTHIE cO00IECTBa 00HEKTOB
B 3a/IAaHHBII MOMEHT BPEMEHU W MPUMEHSIETCS B CIydae, Korja HY>KHO
BU3yaJIM3UPOBATD, CIIENU(PUITNPOBATH, KOHCTPYUPOBATH W JOKYMEH-
THPOBATh CTATUYECKYIO CTPYKTYPY OOBEKTOB.

Ternepb n01TyCcTUM, YTO BBl XOTUTE CMOJIETUPOBATH U3MEHSIOIIEE-
s COCTOsTHUE co00TIecTBa 00BEKTOB 32 HEKOTOPBIH MEPHO/I BPEMEHHU.
YroOBI MPEACTABUTD ITO HATJISIITHO, BOOOPa3M (hUJIbM, KaiK/IBIH Kap
KOTOPOTO JIEMOHCTPUPYET TlepeMelieHne Habopa 00bEKTOB B CJIE/LYTO-
U MOMEHT BpeMeHU. Eciin 5T 00beKThI He SIBJISTIOTCSI CTATHYeCKUMHU,
TO BBl YBUJIUTE TIEPEaqy COOOIIEHMI APYTUM 0OBEKTaM, OTIIPABKY CO-
ObITHI U BBI3OB Omepatuii. B1o6aBok B KaKI0M KaJ[pe MOKHO SIBHO BH-
3yaJn3nupoOBaTh TEKYIee COCTOSHIE W POJIb WHANBUIYATbHBIX 9K3EMII-
JISIPOB.

Coobuienue — 310 crieruduKaIms B3anMoIeHCTBIS 00BEKTOB, 06€ec-
MeYNBAIOIIETO Tepeaady uH(OpMaIUnK, KOTOpas A0JKHA UHUITMHPO-
BaTh ONpe/Ie/IeHHbIe JeicTBrs. MOMEHT nmpremMa 9K3eMILIsipa coooiie-
HUSI MOKET PacCMaTpPUBaThCs KaK CJAydail BOSHUKHOBEHUS COOBITHS;
cayyati (occurrence) — ato tepmua UML, onuceiBalonuii ak3eMIsp
COOBITHSL.

Korma Bel mepemaete coobieHne, ToO B pe3yJabTaTe €ro mpuema
00OBIYHO MPOUCXOAUT HEKOTOPOE JAeiicTBre. OHO MOKET 3aKJII0YaTh-
Cs1 B UIBMEHEHUU COCTOSIHUS 11eJIeBOr0 00beKTa 1 00bEKTOB, JOCTYII-
HBIX eMY.
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B UML MOHO MOAEIMPOBATH HECKOJIBKO TUIIOB COOOIIEHUIA.

O call (BeI3BaTh) — BHI3BIBAET olepaliio 0obekTa. OOBEKT MOKET
MOCBLIATh COOOINEHNE caMoMy cebe, B Pe3yJIbTare MPOUCXOINT
JIOKaJIbHBII BBI30B OTIE€PAIIH;

return (BO3BpaTUTh) — BO3BPAIIAET 3HAUEHHUE BbI3bIBAIOIIEMY 00'b-
eKTY;

send (T10CJIaTh) — TTOCHLIAET CUTHAI OOBEKTY;

create (cosmarh) — cozmaer 0ObEKT;

destroy (yHMYTOKUTD) — YHUUTOKAET 00bEeKT. OOBEKT MOKET
YHUYTOKUTH caM ceOsl.

ool O

Ha 3ameTky. B nonosHeHve K Nt OCHOBHbIM BUAAM COOOLLEHNIA
Bbl MOXeTe Npon3BoauTb 1 6oNee CrNoXHbIe AeNCTBUA Had, UHAON-
BuAayanbHbIMU 0O6bekTamu. UML He cneunduumpyeTt CUHTaKCcuUec
WM CEMaHTUKY Takux OeNCTBUIN; nNpennonaraeTcs, 4T0 NHCTPY-
MeHTasIbHblE CPEeACTBa A0/KHbI UCMOJ/Ib30BaTh Pa3Hble A3bIKM OMnn-
caHusa 0encTBUN NMB0 NPUMEHATb CUHTAKCUC A3bIKOB NPOrpam-
MUPOBaHMS.

B UML a1 TH1bl cOOONIEHNI pa3imyaoTcsl BU3yalbHO, Kak MOKa-
3ano Ha puc. 16.3.

ponm

¢ : Client p : PlanningAssistant

" " 1
Co3ﬂaTb/-\$.Late> : TicketAgent

AeiCTBUTENbHbIN |

setltinerary(i) >: calculateRoute()

napametp
1
BbI3BaTL — BO3BpaLLlaemMoe
3Ha4vYeHne 1 Bbl3BaTb
: BO3BpaTUTb h (nokanbHo)
1
: route 1
[ -
1 1
1 1
—__ «destroy» '
YHUYTOXUTL |~ © roenae

notify()

v

Puc. 16.3. CoobLueHus

3 Bcex BUIOB cOO0IIEHMIT HarboIee YacTo BaM MPUIETCST MOJie-
JIMPOBaTh BHI30B (KOT/A OJUH 0OBEKT BBI3HIBAET OIEPAIIMIO APYTOTO
oObeKTa MM CBOIO cOOCTBEHHYIO). OOBEKT He MOKET BBI3BATH JIIOOYIO
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IPOU3BOJIBHYIO orepanuio. Eciin 00beKT Harogo0ue ¢ U3 MpebiIyero
IpUMepa BBI3bIBAET, CKaxKeM, oriepaiinio setltinerary (ykasatbHarpasie-
HUe) Ha aKk3eMIsipe kiacca TicketAgent (Arentllollponaxkebuneros) —
TO €CTh OHA JI0JIZKHA ObITh 0OBSBJIECHA B KJacce TicketAgent mam B OHOM
U3 €r0 POJUTENIEN, — TO 9T OMEPAIHS OJKHA OBITh BUIMMA JIJIST BBI3bI-
BAIOIIEro 00bEKTa C.

Ha sameTKy. Takune a3bikn, kak C++, TMMM3npoBaHbl CTaTUYECKU
(x0T 1 NOAMMOPGPHO). DTO O3HAYAET, HTO KOPPEKTHOCTbL BbISOBOB
NpoBEPSETCHA BO BPEMS KOMNUAAUMK. A BOT 3bIk1 Hanogobumne
SmallTalk aBnga0TCa AMHAMUYECKU TUNU3MPOBAHHBIMU — CNeao-
BaTeJSIbHO, 0 BPEMEHW UCTOJIHEHNS HEJB3S ONPenenTb, MOXET
N1 00BbEKT NPUHATbL KOHKpPeTHoe coobuleHne. B UML xopoluo
cornacoBaHHas Moaesnb BOOOLLE MOXET ObiTb MPOBEPEHA CTa-
TUYECKM C NMOMOLLBbIO MHCTPYMEHTAabHbIX CPeACTB, MOCKOJIbKY
Ha MOMEHT MOOENMPOBAHUSA NPOEKTUPOBLLMK, KK NpaBuno,
npenctaBnseT cebe Ha3zHa4YeHne onepauui.

Kora 00beKT BbI3BIBAET OIIEPAIIIO UJTH MTOCHIIAET CUTHAT IPYTOMY
00BEKTY, BBl MOKETE CHAOAUTH COOOIEHNE KOHKPETHBIM MTAPAMETPOM.
AnasorndupiM 06pa3oM, KOria oiH 00bEKT BO3BPAIIAET YIIpaBJIeHUE
JIPYTOMY, BbI TaKXKe MOKETe CMOJIEJTMPOBATH BO3BPAI[AEMO€e 3HAUEHUE.

Coo0b1ieHrst MOTYT UMETh OTHOIIIEHHE 1 K MOCBLIKe CUTHAIOB, Cuz-
nan (signal) — 510 3HaUeHME 0OBEKTA, TTEPEIABAEMOE 1IETIEBOMY 00HEKTY
acuuxponno. [Tocse oTripaBku curnazia 0GbEKT, KOTOPbIi €0 OTIIPABIT,
IIPOJIOJIKAET CBOIO IESITETBHOCT.

Ha 3ameTky. Bbl Takoke MOXeTe onpenenmtb onepaumio no Knaccy
WM NHTepdency, B KOTOPOM OHa 0ObsaBeHa. Hanpumep, BbI30B
onepaunn register (3aperncTprupoBaTb) Ha ak3emnnsape Student
(CTyneHT) MoXeT NoIMMOPdHO BbI3BaTL NOOYIO onepaumio ¢ 9TUM
VIMEHEM B Mepapxmm KiaccoB Student; BbI3OB Imember : : register (lyqact-
HVK::3aperncTprpoBaTh) BbIi3bIBAET Onepaumio, crneumdmumpoBaH-
HYIO B HTEpPdENnce Inember 1 peann3oBaHHYO HEKMM COOTBETCT-
BYIOLLIMM KJ1ACCOM, TakKXXe HaxoOodWwmMmMca B nepapxum Student.

[Tosryuast coobIieHre curuasa, 1ejaeBoii 00beKT He3aBUCHMO TIPH-
HUMAeT PelleHre O TOM, 9TO ¢ HUM HY:KHO JesaTh. OOBIYHO CUTHAJIIBI
MHUIMKAPYIOT TIEPEX0/] aBTOMATa I1eJIEBOr0 00hEKTa B IPYTOe COCTOSTHHE.
VM HuIMaIn3aIis TaKoro Iepexoia 3acTaBsier 1eJIeBOil 00beKT BBIIOJI-
HUTb HEKHE JIEHCTBUSI M1 UBMEHUTH CBOE cocTosiHMe. B cucremax ¢ acun-
XPOHHOW Tepeiayeil COOBITUI B3auMO/ICHCTBYOMIE 0OBEKTHI UCIIOJ-
HAIOTCS TTapaJijieibHO U He3aBucuMo. OHU pa3zendior nH(popMaIunio
TOJIBKO TIOCPEACTBOM TIepeadrl COOOIEHNI, TOATOMY He BO3HUKAET
OTIACHOCTU KOH(MIIMKTA 32 Pa3/essIeMyIo TaMsITh.
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MocnepoBaTenbHOCTU

Koraa oqun 06bexT nepegaet coobienwe apyromy (1o cyTu, jee-
TUPYs eMy HEKOTOpOe AeHCTBHUE), TO IPUHUMAIOIINH 00BEKT MOKET,
B CBOIO 04€PE/lb, TI0CJIaTh COOOIIEHNE ellle OHOMY 00bEKTY, a TOT — CJie-
AYIOIIEMY, ¥ T.I. ITOT IMMOTOK COOOIIEHNT (GOPMUPYET nociedosamenv-
Hocmw (sequencing). Besikast mociez1oBaTelbHOCTD JIOJIKHA UMETh Hava-
JIO; €€ 3aITyCK BBITIOJIHSIETCS OIIPE/IEJICHHBIM TTPOIECCOM UJIN TIOTOKOM.
Bonee Toro, mocenoBaTesbHOCTD MPOIOJIKAETCS /10 TEX MOP, TOKA Cy-
HIECTBYET BJIAJCIONIUI €10 1polece uin 1moToK. CUCTeMbl «HOH-CTOTI»
(pabotaromre 6e3 0CTAaHOBKH ),KOTOPBIE, B YACTHOCTHU, BCTPEUYAIOTCS
B IPUJIOKEHUSAX YIIPABIEHNS PEATLHOTO BPEMEHH, TIPOIOJIKAIT Pabo-
TaTh JI0 TEX MOP, MoKa paboTaeT y3eJI, Ha KOTOPOM OHU 3allyII[eHBbI.

Kasknplil mporecc v OTOK B CUCTEME OIIPE/IEesIsieT OTAeIbHBIN 110-
TOK YIIPaBJIEHUS, B KQK/IOM M3 KOTOPBIX COOOIIEHKS YIIOPSII0UEHbBI BO
BpeMenu. UToObI JTyUlile BU3yaIM3UPOBATh MOCJIEI0BATENLHOCTD CO00-
IIEHW, BB MOXKETE SIBHO CMOJIEJTMPOBATH UX MOPSIIOK OTHOCUTENBHO
Havasia Mmoc/Ie[0BaTeIbHOCTH, CHAOAUB co00IIeHre TPEe(UKCOM, YKA3DI-
BaIOTIUM €TO HOMEP C JIBOETOUHMEM B KaueCTBe Pa3/IeTUTE.

JlmarpaMmMa KOMMYHUKAIIUU OTPAsKAET TOTOK COOOIIEHUI MEKITY
POJISIMU B TIpe/iesiaX Koorepaimu. IToTok coobmieHuii nepeaaercst yepes
COEIMHEHMS, CYIIECTBYIOIINE B KOOTIEPAIHIX, KaK MOKa3aHo Ha puc. 16.4.

Yarie Bcero BbI MOKETE CHENU(PUITTPOBATD NPOUEOYPHBLIL TN 810~
JcerHbLil TIOTOK YTIPABJIEHMsI, MI300PA3UB €ro B BUJIE CILIONTHON 3aKpa-
IIEHHOI cTpesiKu, Kak Ha puc. 16.4. B atom ciryuae coobiienue findAt
(HaiituB) crienmunmpyeTcst Kak mepBoe cooOIIEHNE, BIIOKEHHOE BO BTO-
poe B niocJiefioBaTesbHOCTH (2. 1).

nocriefoBaternbHbIi Homep PP
2 : clickAt(p) 2.2 : putRecentPick(l)
| L
: View » ¢ : Controller : Cache
KOHHEKTOp . BJTOXEHHbIN MOTOK
2.1 :1=findAt(p) yrpaeieHus

Puc. 16.4. MNpouenypHasa nocnenoBaTenibHOCTb

Pexxe, HO Bce-TaKu IPUXOUTCS CHENUMOUITMPOBATD TIJIOCKUH T10-
TOK yripaBJieHust (OH TIPE/ICTaBJIeH B BU/IE€ 320CTPEHHOI CTPEJIKH ), YTO-
ObI CMOZIEJTUPOBATH TIOCJIE0BATEIBHOCTD YIIPABJICHMS [Iar 32 IaroM
(cm. puc. 16.5). B aTom ciryuae coobienue assertCall (IpUHATH3BOHOK )
YKa3bIBaeTCsI KaK BTOPOE B ITOCJIE/I0BATEbHOCTH.
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5 cooblLeHne nopsiAKOBbIA HOMEP
nopaaKoBbiII HOMEpP /
1 : liftHandset() 2 : assertCall()
f > . >
c : Caller : Telephone : Exchange
NSIOCKUN NOTOK
ynpaeneHus

Puc. 16.5. Nnockasa nocnepoBaTeNbHOCTb

Ha sameTky. Pa3HuLa Mexay aCUMHXPOHHbBIMM U NPoLeaypPHbIMN
nocneaoBaTenbHOCTAMU BaXkKHa B COBPEMEHHOM MUpPe Napannesb-
HbIX Bbl4MCIeHMIA. YTOObI NokasaTb 00LLee NoBegeHNe CUCTEMBI
napasnnesbHbIX 00 bEKTOB, UCMONb3YWNTE aCUHXPOHHYIO nepenavy
coobueHnin. 3To camblii 06WwMiA cnydain. Korga Bbi3biBalOLWMN
00BEKT B COCTOAHUM BbINOJIHUTL 3aNpOC U A0X0aTbCs OTBETa
Bbl MOXETE NCMNOJSIb30BaTh NMPOLLEeAYyPHbIN NOTOK ynpaBieHus.
MpoLuenypHbI NOTOK 3HAKOM BaM N3 TPAAULIMOHHbIX 13bIKOB NPO-
rpaMMUpPOBaHNSA, HO HAA0 UMETb B BUAY, YTO CEepUst BIOXEHHbIX
BbI3OBOB Npoueayp NPMBOAUT K NOABIEHUIO cTeka BJIOKNPO-
BaHHbIX 0ObEKTOB, KOTOPbIE BDEMEHHO HE B COCTOSIHUWN HUYEro
[enaTtb — a 3TO He O4YeHb YA00OHO, ecnu peyb UOeT O cepBepax
WU pasnensemMbix pecypcax.

[Tpu MomenupoBaHUN B3aUMOJIENCTBUI, KOTOPbIE BKJIIOYAIOT MHO-
JKECTBO MOTOKOB YIIPaBJIEHUsI, 0COOEHHO Ba)KHO UAEHTH(DUIMPOBATH TIPO-
1[eCC WJIM ITOTOK, KOTOPBII OTIIpaBU/I KOHKpeTHoe coobienne. B UML
MOZKHO OTJIMYUTh OJMH MOTOK yIIPABJIEHUS OT APYroro, CHabIUB 10-
CJIeOBATENHHBIN HOMED COO0IIeHUsT TIPE(UKCOM, B KAYECTBE KOTOPOTO
BBICTYIIAET MM TIPOIECCa WM MTOTOKA, CTOSIIIETO B HAYaJIe MOCJIe10Ba-
TenbHOCTH. Hampumep, BeIpaskeHnme

D5 : ejectHatch(3)

YKa3bIBaeT, 4TO ornepaiud ejectHatch (OTKpbITh3aTBOP) OTIPABJISETCS
C JIeCTBUTEIBHBIM aPIYMEHTOM 3 KaK MsToe COOOIIeHUe TT0CIe/[0Ba-
TeJIbHOCTH, 3aITyIIIEHHOU B ITpoIiecce U IOTOKe ¢ UMeHeM D.

Bb1 MoxkeTe 1mokasarhb He TOJIBKO JIeHCTBUTE/IbHbIE aPIYMEHTHI, TIepe/IaH-
HbIE OTIePaAIK WM CUTHAJLY B KOHTEKCTE B3aUMO/ICHCTBHS, HO 1 BO3BpaIla-
eMble 3HaYeHns (hyHKIMN. Kak SBCTByeT n3 HIKeC eIy oIero BEIPaKEeH I,
3HaueHUe p, Bo3BpallaeMoe u3 orepaiuu find, otripasisiercs ¢ aeiicTBu-
TeJIbHBIM TTapaMeTpoM “Rachelle”. ITO BIOKEHHAS TOCTEI0BATENBHOCTD:
orieparsi BLITIOJHSETCSI B PE3yJIbTaTe BTOPOTO COOOIIEHMS, BJIOKEH-
HOTO B TPEThE, KOTOPOE, B CBOIO 0YEPE/Ib, BJOKEHO B IEPBOE COOOIIEHIE
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rocyenoBaresibHocTr. Ha Toil ke JrarpaMme p MOKHO MCITOJIb30BAaThb B Ka-
yecTBe JelCTBUTEIBHOTO I[MapaMeTpa JIpyrux COO6H.[€HHI>1.

1.3.2 : p := find("Rachelle”)

Ha 3ameTky. B UML Bbl MOXeTe MOAenMpoBaTh 1 O0Nee CNOXHbIE
dopMbl NocNenoBaTesIbHOCTEN, TakMe Kak uTepaunmn, BETBIIEHME,
3alLUMLLEHHblIe co0bLLeHUs. BoobaBok Ais MOAennMpoBaHus Bpe-
MEHHbIX OrpaHnyeHun (Hanpumep, B CUCTEMAxX peasibHOro Bpe-
MeHWN), C NocefoBaTe/IbHOCTbIO MOXHO aCCOLMMPOBaTbL OTMETKM
BpeMeHu. [pyrue, bonee akaoTmnyeckne GpopmMbl COOOLLLEHN,
B YaCTHOCTM OTKa3bl 1 TaliM-ayTbl, MOXXHO CMOAENMPOBaTh, Ornpe-
0ennB COOTBETCTBYIOLLIME CTEPEOTUMbI COOOLLIEHWIA.

Co3paHne, mopuduKaLms U YHUUTOXEHMe

Moenmpyembie BaMu OOBEKTHI, YIACTBYIOIINE BO B3AUMOJIEHCTBISIX,
KaK IMPaBUJIO, CYNIECTBYIOT B TeUEHHME BCETO BPEMEHU B3aUMO/ICCTBUS.
OjiHaKO B HEKOTOPBIX B3aUMOJIEHCTBUSX OOBEKTBI MOTYT CO3/[aBATHCSI
(110 coobuiennto create) M yHuUTORKaThC (110 co0bIeHwmo destroy). To ke
caMoe KacaeTcsi U CChLIOK: CBSI3M MEXKY OObEKTaMIi MOTYT BO3HUKATh
1 ncye3athb. UToOBI yKa3aTh, YTO OGBEKT UJIM CChLIKA MOSBJISIETCS U/ UJTH
McyYe3aeT B MPOTlecce B3aUMOIECTBUS, BbI MOJKETE TIPUCOETUHUTD TIPU-
MeuyaHUe K ero/ee PoJid B ImarpaMMe KOMMYHUKAITUH.

[Tpu B3amMoeiicTBUN 00BEKT OOBIYHO M3MEHSIET 3HAYEHUST CBOMX
aTpubyTOB, CBOE COCTOSTHIE WJIM CBOW POJIK. BBI MOJKeTe MpeIcTaBUTh
MoarduKanuu 00beKTa Ha ArarpaMMe TOCIe0BaTENbHOCTH, YKa3aB
COCTOSTHUE WJIV 3HAYEHUS HA IMHUW JKU3HM.

BHyTpu nuarpaMMbl OC/I€I0BATETHHOCTY BPEMSI JKU3HU, CO3/IaHNE
U YHUYTOKEHNE OOBEKTOB UM POJIEN SIBHO N300PaKatOTCsI B BUJIE BEP-
TUKAJbHBIX YYaCTKOB WX JUHUI Xu3Hu. Ha nuarpamme koMMyHMKa-
IIUH CO3/IaHNE U YHUITOKEHUE JTOJKHBI 0003HAYATHCST TIPUMEYaHUSIMU.
WcnosbayiiTe auarpaMMbl IOCTE0BATETbHOCTH, KOT/IA BA’KHO TIOKA3aTh
BPEMST JKU3HU OOBEKTOB.

MpepcraBnexnue

Korza BbI MojiesiupyeTe B3auMo/ieiicTBUE, TO OOBIYHO BKITIOYAETE
B HETO KaK poJin (KaxK/1ast U3 KOTOPBIX TIPEICTABIISIET OOBEKTDI, TOSTBIISI-
IOIHeCs B OK3EMILISIPE B3aMMOAEHCTBHS ), TaK U coobIeHns (Kaxkaoe
13 KOTOPBIX TPEICTABISET KOMMYHUKAIIMIO MEKITY OOBEKTaMU BMeCTe
C HEKOTOPBIM Pe3YJILTUPYIOITUM IeICTBUEM ).

BbI MojkeTe BU3yam3npoBaTh 3TU POJIU ¥ COOOIIEHST IBYMST CTOCO0a-
M YKa3bIBasi BPEMEHHOIT TIOPSIIOK COOOIIEHNT JTMOO CTPYKTYPHYIO Opra-
HU3AIINIO POJIEit, KOTOPBIE OTIIPABJISAIOT U pUHIMaroT coodmieHus. B UML
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B3aumopencraums

TIEPBBII TUTI ITPEICTABJICHUS Ha3bIBAETCST AT PAMMOI ITOCJIeI0BaTEThHOC-
TH, 2 BTOPOI — inarpaMMOil KOMMYHUKaIu. V1 To 1 ipyroe mpeicTaBisieT
€000l pasHOBUIHOCTH ArarpamMm B3anmozeiicTsust. ITomumo atoro UML
npejgycMarpuBaeT u 6oJiee Creluajin3upoBaHHY 0 Pa3HOBUIHOCTD /[Ha-
rpaMM B3aMMO/IEHCTBYS, HA3bIBAEMYTO BPEMEHHOU OUAZPAMMOTL, KOTOPAst
MOKa3bIBAET KOHKPETHOE BPEMSI TIEPEAUN COOOMIEHUT MEKIY POJISIMUL.
Mpb1 He paccMaTpUBaeM JIaHHBIN TUII IMarpaMM B HacTostel kaure. boee
oipobHy0 nHMGOpMAINo MOKHO HaliTh B KHure « UML> (ee BbIXO/IHBIE
JTAHHBIE BBI HAalileTe BO BBe/leHUN, B paszene «Ilems ).

Jlnarpammbl IOC/I€ZIOBATEIHHOCTA M KOMMYHUKAIIMH TOXO0KHU B TOM
CMBICJIE, YTO BBI MOKETE B3SITh OIHY U3 HUX U MPeobpa3oBarh B IPYTyIO,
XOTSI YaCTO OHU ITepPelaioT pasHyio MH(GOPMAIUIO, ¥ TOT/A He CIAUTITKOM
11eJ1eco00Pa3HO TePEKTI0YAThCST MEK /Iy HUMU. ECTh 1 HEKOTOPbIE BH-
3yasibHble OTJINUM. /[narpaMmbl TOCIEI0BATETLHOCTH TTO3BOJISIOT BaM
MOJIEJTUPOBATH JIMHIIO JKU3HI 00bEKTa, KOTOPast OIMUCHIBAET €T0 CYIIEeC-
TBOBaHWE B OTPeJIeJIEHHBIN TTepHUol BpeMeHU (BO3MOKHO, BKJIIOUAst CO-
3/aHKe U YHUYTOKeHNe 00bekTa). [[marpaMMbl KOMMYHUKAIIUU, B CBOIO
odepeib, TO3BOJISIOT MOJIEIMPOBATh CTPYKTYPHBIE CCHLIKU, BO3HUKATO-
Iue Mesky 0ObeKTaMU MPY UX B3aMMO/ICHCTBI.

TunnyHble npuemMbl MOAENNPOBAHNA

MopenupoBaHue NOTOKa ynpasneHus

Yare Bcero B3auMo/IeHiCTBUS UCTIOAB3YIOTCS 17T MO/IE/TNPOBAHUS
IIOTOKA yIIpaBJIeHUs, XapaKTepU3yIolero oBe/ileHue CUCTEMbL B 11eJI0M
(BKJIIOYAsT BAPUAHTBI UCTIOJB30BAHMUsI, 0OPA3IIbl, MEXaHI3MbI 1 KapKa-
ChI), WJIM Ke MTOBEJICHNUST Kiracca TG0 OTAeIbHO onepari. B To Bpemst
KaK KJacchbl, tHTepGechl, KOMITOHEHTHI, Y3JIbl M UX CBI3HU MPE/ICTAB-
JIIOT CTaTUYeCKue acleKThbl CUCTEMbI, B3aUMO/JIEHCTBUS OTPAKAIOT ee
JIMHAMHUYECKUE aCIIeKThI.

Mopnenupys B3aumojeiicTBUe, BbI, 110 CyTH, CO3/aeTe CleHapUil
JEHCTBUIL, TIPOMCXOSIINX B HaGope 00beKTOB. [Ipu aTOM MOTYT ITpuMe-
HATHCS TaKWe MeTO/bl, Kak ucrnosb3oBanne CRC-kapT, TO3BOISIOMNX
UCCJIe/I0BATh U IIPOyMaTh BCe, UTO KACaeTCsl B3aUMOEHCTBUIA.

JlJ1st MOJIETTMPOBAHUST TOTOKA YTIPABJIEHUST HEOOXOANMO:

U YcraHoBUTH KOHTEKCT B3aUMOJIEHCTBUS: CUCTEMA JIU 3TO B I[e-
JIOM, KJIaCcC WJIN WHANBUAYATbHAS OTlePaIIHs.

O Ompenenuts Gasy B3auMOAEHCTBUS, TPOSICHUB, KaKie OObEKThI
UTPaioT Te WJK MHbIE POJIM. YCTAHOBUTH HadyaJibHbIE XapaKTe-
PUCTUKHM OOBEKTOB, BKJIIOYAs 3HAUYEHUST aTPUOYTOB, COCTOSTHIE
1 poJib. JlaTh poJisiM UMeHa.
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O Ecuu Mo/iesib OMUChIBaeT CTPYKTYPHYIO OPraHU3aInio 00 beK-
TOB, MAECHTUMUIMPOBATH COEUHSIONINE UX CCHIIKH, KOTOPbIE
BA)KHBI 71 OCYTIECTBIEHUS KOMMYHUKAITUN TTPU B3aNMO/IEUCT-
Bun. CreruduiupoBaTh IPUPOLY ITUX CCHLIOK, PU HEOO-
XOAMMOCTH MCIIOJIb3Y$sl CTaHJAPTHBIE CTEPEOTHUIIbI U OrPaHU-
yerauss UML.

O B coorBeTcTBUU C BPEMEHHON TOCJIE0BATEIBHOCTHIO YKa3aTh
cooluenus, mepegaBaeMbie 0T 0ObekTa K 00bekty. [Ipu Heob-
XOAMMOCTH BBIZEIUTDH pasHble BUAbI COOOIIEHNI; OMICcaTh ma-
paMeTphl ¥ Bo3BpalllaeMble 3HaUeHUsI, YTOObI B JIOJKHON Mepe
JIeTAIM3UPOBATh ONMCAHUE B3aUMOAEHCTBUSL.

Q g 6osee OAPOOHOTO M3JIOKEHNUS MaTepraia CHaOAUTh KasK-
JBII OOBEKT, IPECTABICHHBIN B KasK/IbIii MOMEHT BPEMEHM, HH-
(dhopmarineii 0 ero COCTOSIHIK 1 POJIN.

B npumepe Ha puc. 16.6 mokazan Habop poJieii, B3anMOIeHCTBYIONIX
B KOHTEKCTe MEXaHU3Ma MyOJUKAIMK U MTOAUCKA (IK3EMILISIP 00pas-
112 TPOEKTUPOBAHUS Observer — «0003peBaTeb» ). 31eCh IMPeCTaBIeHbI
Tpu pouint: p (StockQuotePublisher — MizmaTesns TabauiKoTupoBok AKIIHii),
s1m s2 (mBa ak3emiisspa StockQuoteSubscriber — IMommucunk TabmuiKo-
TUPOBOKAKITNIT ). DTO HATJIS/THBIN IPUMED TUarpaMMbI TIOCJI€I0BATEb-
HOCTH, KOTOPasI II0Ka3bIBAeT BPEMEHHOM TTOPSI0K COOOIIEHNI.

p : StockQuotePublisher || s1 : StockQuoteSubscriber | |s2 : StockQuoteSubscriber

: attach(s1) f :

1
: : attach(s2) :
1 1 1
1 1 1
1 1 1
| — 1 1
: notify() : :
~— : :
1 1 1
! update() - ,
: update() : :
1 1 1
' getState() : :
: : getState() :

Puc. 16.6. NoToK ynpaBneHns BO BDEMEHM

Puc. 16.7 nemoncTpupyeT npuMep, CEMaHTUIECKN 9KBUBAJIEHTHBIN
MPeBIYIIEMY, HO B BUJIE IMaTPAMMbl KOMMYHUKAITMH, PACKPBIBAIOTIEI
CTPYKTYPHYIO OpraHu3aIuio 00beKTOB. 3/1eCh TIOKAa3aH TOT JKe MOTOK
yIIpaBJIeHNUs], OJIHAKO B JIOTIOJTHEHME KO BCEMY TIPOYEMY BU3YaJU3UPO-
BaHbBI CCHLIKU MEKIY OOBEKTaMIL.
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Puc. 16.7. OpraHmsaumsa notoka ynpasfeHus

CoBeTbl M MOACKA3KM

Monenupys Bsanmojetictsusi B UM L, momHuMTE, 4TO KAk 10€ 3 HUX
IpeICTaB/IseT IMHAMUYECKUIT aclieKT coo0mecTBa 00bEKTOB. X0POIIo
CTPYKTYPUPOBAHHOE B3aNMO/IECTBIE HAJIEJICHO CIEIYIONIUMU ITPU3HA-
KaMMU:

O socTatoyHO MPOCTO ¥ OTMKCHIBAET TOJBKO T€ 0OBEKTHI, KOTOPHIE
paboTaloT BMecTe JJist obecriedeHust TIOBeeHUs, GOJIBIIETO YeM
MOBE/IEHE CYMMBbI 3THX 00BEKTOB, B3SITBIX TOPO3HB;

O wuMmeeT YETKHUiT KOHTEKCT 1 MOJKET MTPEACTABIISTH B3aUMOIEHCTBIE
0OBEKTOB B KOHTEKCTE OIE€Pallii, KJIacca W CUCTEMBbI B II€JIOM;

Q sddexTuBHO OOECIIeUnBaET HYKHOE ITOBEIEHIE C OMTHMATIbHBIM
OaTaHCOM BPEMEHH U PECYPCOB;

O crmoco6HO K ajanTaium: 3J1eMEHThI B3aUMOIEHCTBHUS, KOTOPbIE
MOTYT U3MEHSThCS, JOJKHBI OBITh M30JUPOBAHBI C TEM, YTOOBI
UX MOKHO OBLIO JIETKO MOAUMDUIIMPOBATS;

O 1ocTyIHO MOHUMAHWIO M OIHO3HAYHO, TEM CAMBIM MCKJTIOYast Ka-
Kue Obl TO HY OBLJIO IIEPOXOBATOCTH, CKPBITBIE 9 (HEKTHI 1 HEsIC-
HYIO CEMAHTHUKY.

Korza Be1 nzobpaskaere B3anmozeiicrsue B UML, yunTsiBaiite cire-
JTyIOIIee:

Q soeiGepure crocob 0TOOPaKEHUS B3AUMOIEICTBUSL: TMOO 110 XPO-
HOJIOTUYECKOMY TOPSIZIKY COOOIIEeHUH, 100 1O UX PaciosioKe-
HUIO B KOHTEKCTE HEKOel CTPYKTYPHOI OpraHusalui 00beKToB.
[IpumeHaTh 06a crocoba 0JIHOBPEMEHHO HEJIb3sT;

O ob6paruTe BHUMaHKE HA TO, YTO COOBITUSI B HEKOTOPBIX CyOIIOCIe-
JI0BATEJIbHOCTSX YIIOPSII0YEHbI JIMIIb YacTUYHO. TouHee ToBOps,
Kayk/[ast U3 HUX yIIOPSII0Y€eHa, HO OTHOCUTEIbHOE BPEMS HACTYII-
JIEHUsI COOBITUI B PasHbIX CyOIIOC/ae/[0BaTeIbHOCTSX He (DUKCH-
POBaHO;
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O mokasbIBaiiTe TOIBKO Te CBOMCTBA KKA0TO 00beKTa (3HAUEHNMST aTPUOYTOB, POJIN 1
COCTOSTHUS), KOTOPBIE BaKHBI JIJISI TOHMMAaHUS B3aUMOJIEHICTBHS B €T0 KOHTEKCTE;

O mokasbiBaiiTe JUIIb TE CBOMCTBA KasKA0TO COOOIIEHNUsT (TTapaMeTpbl, CEMAHTHKY
napaJlyIeIbHOCTH, BO3BpallaeMble 3Ha4YeHMs ), KOTOPbIe BayKHBI /111 TOHUMAHUS
B3aMMO/ICHCTBUS B €r0 KOHTEKCTe.



Fnaesa 17. Bapuautbl MCNONbL30BOHMUS

B sTo011 1r1aBe:

B BapuaHTbI HCNIOJIB30BaHUSA, JAECTBYIONIE JUIIQ, BKIIOYEHHE
U paciupeHue
B MoaeupoBaHue OBeJIEHHS dJIeMEHTa
B Peam3anus BapHaHTOB MCIOJIb30BaHUs C TOMONIBIO KOOTepaluii

Hu oia rpaMOTHO TIOCTPOEHHAS CHCTEMA He CYTIECTBYET B U30JISAIINN:
OHAa B3aMMOJIEWCTBYET C ACUCTBYIOMUMHA JUTaMU (JITOABMU WU CUC-
TeMaMH" ), KOTOPbIE UCTIOJIb3YIOT ee JIJIsT IOCTUKEHUS HEKOTOPOil 11eJTH,
OKUIast OT Hee OTpeleJIeHHOTO TIoBeieHns. BapuaHT ncnoib3oBaHmsd
creruUIIPYyeT 9TO OKUAAEMOE TIoBeeHre CyObeKTa (CUCTEeMbI 1IN ee
YacTH ), — OH OIKCBIBAET TIOCJAE0BATEIBHOCTU IEUCTBUN, BKIOYAST UX
BapUAHTbI, KOTOPbIE CYObEKT OCYIIECTBIISIET JIJIsT JOCTHKEHMSI JIEHCTBY-
IOITUM JIMTIOM OTIPE/IEJIEHHOTO Pe3yJIbTaTa.

BapuanTs! uCTIOIb30BAHIS TPUMEHSIIOTCS 17T BBIPaXKeHUsT TPeOy-
€MOTO TIOBe/IeHUsT Pa3pabaTbiBA€MON CUCTEMBI, O3 OTMCAHUST Peain-
3anuu 3Toro noseaetnst. OHU MO3BOJISAIOT Pa3pabOTUNKAM, KOHEUHBIM
H0JIb30BATE/ISIM ¥ DKCIIEPTaM B [IPEAMETHOI 00J1aCTH JOCTUYDb B3aMMO-
MOHUMAHUS, @ KPOME TOTO, TIOMOTAIOT Y/IOCTOBEPUTHCS B TPABUJIBHOCTH
APXUTEKTYPHBIX PENIEHWIT 1 IPOBEPSITh CUCTEMY T10 XOLy €€ pa3paboTKH.
B mportecce cosznanust cucteMbl BAPUAHTBI MCITOTH30BAHUS PEATU3YIOT-
Cs1 C TIOMOTIIBIO KOOTIEPAIUT, 3IEMEHTHI KOTOPBIX PA0OTAIOT COBMECTHO
JUIST IOCTUZKEHUS TIesTell KaK0ro U3 HUX.

Xopo1o cTPYyKTYPUPOBAHHbBIE BAPUAHTHI NCIOJIb30BAHUST OITUCHIBA-
IOT TOJIBKO CYIIIECTBEHHBIE ACTIEKTHI TOBE/IEHNS U He SIBJISTIOTCS HU CJIUTII-
KOM 0OO00TIEHHBIMU, HU YEPECTYP TTOLPOOHBIMIL.

BeeneHue

[TpaBUIBHO CIIPOEKTHPOBAHHBIN JOM — 9TO HEUYTO HAMHOTO 0O0JIb-
1Iee, YeM psi/i CTeH, HOAIMPAIOIINX KPBIILY, KOTOpasi 3allliIaeT KUIbII0B
oT Henorojibl. Pabotast BMecTe ¢ apXUTEKTOPOM HAJl TPOEKTOM JIOMA, BbI
HaBepHsKa OyjieTe yYUTBIBATD MPEAOIaraeMOe UCTIOIb30BAHNE BAIITHX
nomerennit. Eciiu BbI r00uTe TPUHUMATE TOCTEH, HYKHO MPOIYMATh
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IJTaH TOCTUHOM, YTOOBI JTI0/istM OBLITO y100HO 001aThest. /[ymast o mpuro-
TOBJIEHUH UK LIS CEMbH, CJIELYeT IPOEKTHPOBATH KYXHIO TAKUM 00pa-
30M, 4TOOBI Bee MKadbl 1 OBITOBAS TEXHUKA OBLIN Pa3MeIeHbl yI00HBIM
obpaszomM. Jlake MapIIpyT TPAHCIIOPTUPOBKH IIPOAYKTOB M3 MALIMHbI Ha
KYXHIO B 3HAUNTEIHON Mepe MOBJIMsIeT Ha PacIoyioskeHne KoMHaT. Ecim
y Bac GoJIbIIIast ceMbsl, HaJI0 3apaHee 03a00TUThCS O BAHHBIX KOMHATaX.
OmnpezeieHre X ONTUMATBHOTO KOJIMYECTBA ¥ Pa3MEIeHIs TTO3BOJIIT
usbexarh «ouepe/ieii» Mo yrpam, KOrjia Bce OAHOBPEMEHHO COOMPAIOTCS
B IIKOJIy Wi Ha pabory. Eciin B cemMbe ecTh MOAPOCTKHU, TO 0COOEHHO
AKTyaJIbHO, IOCKOJIBKY IleHa SMOIIMOHAIBHBIX CTPECCOB BBHICOKA.

PasMbllLIeHs O TOM, KaK BbI U Ballla CeMbs Oy/IeTe PaclopsisKaTh-
Cs1 ZIOMOM, — 9TO IIPUMEpP aHaIM3a BAPUAHTOB UCIIOIb30BaHK. Bbl pac-
cMarpuBaere pasHble crocoObl NCIIOIb30BAHKS [OMa, KOTOPBIE B UTOTE
00y CJIaBIMBAIOT €10 apXUTEKTYPY. [lJ1st MHOTHX ceMeil BApUAHThI HCTIOJIb-
30BaHUSI CXOKU: BO BCEX JIOMAX €JIAT, CIISAT, PACTT JeTeil U XPaHIT BOC-
nomuHauus. Ho B KaKIOM cilydae BBIABUTAIOTCS ¥ WHINBUILYaIbHbIE
TpeboBaHus K KUIUILY. IloTpeGHOCTH GOIBIION ceMbH, HalIpuMep, Oy-
JYT OTJINYAThCSE OT 3aIIPOCOB MOJIOIOTO YeI0OBEKa, TOJIBKO YTO OKOHUYMB-
1Iero KoJuieK. V aTu pa3inyus OKaKyT pelnaroniee BANsSHIE Ha TO, Kak
Oy/IeT BBITJISAZETH TOTOBBI JIOM.

Baskreiirass ocoOeHHOCTh pa3pabOTKN BapUAHTOB MCIOJb30BAHMS
(BpoOji€e BBINIEOTMCAHHOTO) COCTOUT B TOM, UTO BBI HE Clieluduimupyere
KOHKPETHBII criocob ux peasmsanun. Hamprumep, moBegerne baHKoMarTa
MOSKHO OIIMCATh IIOCPEACTBOM BAPUAHTOB B3aUMO/EICTBIS C HUM I10JIb-
30BareJiel, HoO BaM HeoOs3aTeIbHO IIPU 9TOM 3HATh, YTO Y HETO BHYTPH.
BapuanTbl UCTIO/Ib30BaHUSI CHENUMUITUPYIOT BHEIITHEE TOBEIEHNE, H-
4ero He rOBOPS O TOM, KaK €ro J0CTUYb. ITO 0Y€Hb BaXKHO, IIOTOMY 4TO
MO3BOJISIET BaM KaK HKCIIEPTY WM KOHEYHOMY TI0JIb30BATENI0 00IaThCsT
¢ pa3paboTYMKaMU, KOHCTPYUPYIOIMMU CUCTEMY B COOTBETCTBUU C Ba-
muMu TpeOOBAHMSIMHE, He yrayOJisisich B getanu peanusari. [Togapoo-
HOCTH OYLyT PACCMOTPEHBI T1037Ke, a Ha JaHHOM 9Talle Bbl MOKETE COCpe-
JIOTOUYMTHCS Ha HanboJiee CyIeCTBEHHbIX MPoOIeMax.

B UML noBezienvie MosiesTupyeTcst OCPEACTBOM BAPUAHTOB MCTIOJb-
30BaHUs, CHEMPUIIMPYEMBIX HE3aBUCHMO OT peajiusaliii. Bapuanm vc-
[IOJIB30BAHMS — 9TO OIMCAHNE MHOKECTBA [10CJIe0BATEIbHbIX JeHCTBUI
(BKJIIOYAs Bapyalliu), KOTOPbIE BBIOJHSIIOTCS HEKOTOPHIM CyOBEKTOM
C IIEJIBIO MOJTyYeHHs PE3YJIBTaTa, 3SHAYMMOIO JIJIsi HEKOTOPOTO JIEHCTBYIOIIErO
JIiIa. JTO onpeesieHne BKIYaeT B ce0sT HECKOIBKO BasKHBIX ITYHKTOB.

Ha cucreMHOM ypoBHE BapvaHT UCIIOJIb30BAHKS OIMChIBaeT HAbOP
MOCJIEI0BATETBHOCTEN, KasKIast M3 KOTOPBIX IIPEACTAB/ISIET B3AUMO/IEHCTBIIE
CYUIHOCTEH, HaXOAAMXCS BHE CHCTEMBI (JIeiiCTBYIOINX JIHIL), C ca-
MOW CHCTEMOI 1 ee KI04eBbIME abcTpakiusamMu. Takue B3anMoaeicT-
BUS B JIEHCTBUTEIBHOCTU SABJSIOTCS (DYHKIMSIMU YPOBHSI CUCTEMBI,
KOTOPBIMH BBI ITOJIb3YETECh JJIs BU3YaIU3AIH, CIEIN(UIINPOBAHNIS,
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KOHCTPYUPOBAHUA U IOKYMEHTHUPOBAHUS €€ OXKU/IAeMOTO TIOBE/IEHUS Ha
srarax cbopa u aHajmsa TpebGoBaHMIl K crcTeMe B IiejoMm. Hampuwmep,
OJIH M3 OCHOBHBIX BAPMAHTOB MCIIOJIb30BaHusI B paboTe OaHKa — 9TO
06paboTKa 3aiiMOB.

BapuaHnT ucnosb30BaHud 1peAioaraeT B3auMo/ieicTBUe J1eiCT-
BYIOIIUX JIKI[ U CUCTEMbI WJIU APYroTo cyOobekTa. Jeticmeyowee auiyo
IIPEICTABJISET COOOI JIOTHYECKH CBSI3aHHOE MHOKECTBO POJIEN, KOTO-
pble UTPAIOT TT0JIb30BATEIN CUCTEMBI BO BPeMs B3aUMO/ICHCTBUS € HEll.
JleiicTBYOMMMY JIMTIAMU MOTYT OBITH KaK JIFOJIH, TaK U aBTOMATU3M-
poBaHHbIe cucteMbl. Hampumep, mpu MoJeJUpOoBaHuN paboThl GHaHKa
npoitecc 06pabOTKU 3aiiMOB BKJIIOYaeT B cebsl, TOMIMO BCETO TIPOYETo,
B3aMMO/IeHICTBHUE KIMEHTA C COTPYHUKOM KPEUTHOTO OT/IeIa.

BapuanTb! MCIIOJIB30BAHUS MOTYT UMETH PA3HOBUAHOCTH. B 110601t
CHCTEME CYIIEeCTBYIOT BAPUAHTBI MCIOIb30BAHUS, KOTOPbIE JTUGO SBJIS-
I0TCSI CIIEIMATN3UPOBAHHBIMY BEPCHUSIMU JIPYTUX, GoJtee 06Imux, b0
BXOJISIT B COCTaB JIPYTUX BAPUAHTOB UCTIOJIB30BAHMSL, JIHOO PACIITUPSIOT
ux noBejieHre. Bbl MOJKeTe BBIIETNTH 00IIee, TTOBTOPHO MPUMEHSIEMOe
noBe/leHNe N3 MHOKeCTBa BapUAHTOB MCIIOJIb30BaHNUs, OPraHU3ysl UX
B COOTBETCTBUY C 3TUMU TPeMSI BUaMu cBsi3eil. Harmpumep, mpu Mmomen-
poBanuu paboThl HaHKa 6a30BbIil BADHAHT UCITOJIH30BAHNUST, OMTICHIBAIO-
mnii 06paboTKy 3aiiMOB, ITOPasyMeBaeT HECKOIbKO PA3HOBUIHOCTEH —
oT ohopMIIeHN KPYITHOW 3aKJIQIHOU /10 BBIJIAUM MaJIEHbKOU JIeTT0OBOM
ccy sl [IpuTom Bee 9TH BapUaHThI HCIOJIH30BAHUS NMEIOT HEYTO 001Iee
B 0COOEHHOCTSIX MOBe/eHusT (HaIpuMep, OIEHKY TIaTeKeCIOCOOHOCTH
KJIMEHTA).

Bcesikmii BapyaHT MCTIOJIB30BAHMS TOJIKEH BBITTOJHITH HEKOTOPBII
00bem paboThl. C TOUKY 3peHMsI IEMCTBYIONIETO JIUIA OH JIEJIA€T HEUTO
MPeJICTABIISIONIEE OIPe/IeJIEHHYIO IIEHHOCTD: HAIlPUMep, BBIYUCIISIET pe-
3yJIBTAT, CO3/IaeT HOBBIN OOBEKT UM U3MEHSIET COCTOSTHUE JIPYTOTr0 00'b-
exra. B mpumepe ¢ paboroii 6anka rnporecc 06pabOTKHU 3astBKU Ha CCY LY
MPUBOIUT K MOINUCAHUIO PACXOHOTO JOKYMEHTA U MaTePUATN3yeTCs
B BUJIE HEKOTOPOII CYMMBI JIEHET, BPYy4aeMOU KJIUEHTY.

Be1 MOkeTe TpUMEHSITh BApUAHTHI UCIIOTb30BaHUSI KO BCeil cructeMe
WJIU K ee 4acTsIM, B TOM YHCJIe K MTOJICUCTEMAM U JIasKe K UHUBU/LY AJTb-
HBIM KJIaccaM 1 unrepdeiicam. B kaskmoM ciaydae BapuaHTbl NCIIOJIB30-
BAHUSI HE TOJIBKO IIPEJICTABJISIOT JKeJlaeMoe TI0Be/IeH1Ee 3TUX 3JIEMEHTOB,
HO TaK’Ke MOTYT CJIY>KMTh OCHOBOH ClleHapueB TeCTUPOBAHMS HA Pa3-
JIMYHBIX JTanax pa3padborku. /laiee, B IpUMEHEHUH K TIOICHCTEMAM 9TO
OTJINYHBIN UICTOYHUK PETPECCUOHHBIX TECTOB, & B IPUMEHEHUN K CUCTe-
Me B I1eJIOM — KOMIIJIEKCHBIX ¥ CHCTEMHBIX TECTOB. BapraHThl NCTIOJb-
30BaHMs U gelicrytomue Jjuna B UML uzo6paskarorcsi, Kak MOKa3aHO
Ha puc. 17.1. 9ta HoTaIMs T03BOJISIET BU3YaJIM3UPOBATD OIIPe/Ie/IEHHbIN
BapuaHT UCIOJb30BAHNS B KOHTEKCTE IPYTUX U OT/EJbHO OT €r0 peasin-
3aInU.
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. BapUWaHT UCMomnb30BaHUs
[encTaytoLlee nuuo

O6paboTatb
3anm

CoTpyaHukK
KpeauTtHoro k nMmst
Otnoena

Puc. 17.1. JencTeyowpme nmua n BapmaHTbl UCMOSIb30BaHNUSA

ba3oBble NOHATUS

Bapuanm ucnonvzosanus (use case) — 3TO ONMUCaAHUE MHOKECTBA
Irocjgaea0BaTE/JIbHbIX .[[eflCTBHfI, BKJIIOYas UX BapHUAHTDI, BBIITOJTHAEMbIX
CUCTEMOM C TIeJIbIO TIOJTYYEHWST 3HAYMMOTO pe3yJibTaTa sl IeHCTBYIO-
miero sinia. MzobpaxkaeTcst B BUjIe 2JUIHTICA.

CyObekT

Cy6beKT — 3TO Kjracc, ONMUCAaHHBI HaOOPOM BapUaHTOB UCIIOJIb-
3oBatust. OGBIYHO pevb UAET O CUCTEME UJIH ToAcucTeMe. BapuaHTh
UCIIOJIb30BAHUS TIPE/ICTABJIAIOT ACHIEKThI TOBeleHusT Kiacca. JleficTByio-
1I[1e JINIIA JKe TIPECTABISIOT ACIIEKThI APYTUX KJIACCOB, B3aUMOAEHCT-
BYIOIIUX ¢ cyObekTOM. B3sThle BMecTe, BADHAHTBI MCIIOTb30BAHUS
OIKCHIBAIOT MOJTHOE TIOBE/IEHE CYOHEKTA.

UmeHa

Ka)KIIbeI BapI/IaHT HNCIIOJIb30BaHUA AOJJKEH MMETb MMA, OTJINYa-
Iolllee ero OT NMpouynX. VIMs BapuaHTa UCIIOJIb30BAHUS TIPEJICTABIISET
co60ii TEKCTOBYIO CTPOKY, KOTOPasi, B3siTast cama 1o cebe, Ha3blBaeTCst
npocmoim umenem. K xearupuyuposannomy umenu nobasisieTcs npe-
(I)I/IKC — UM ITaKeTa, B KOTOpOM HaXOANUTCA BapI/IaHT HNCITIOJIb30BaHUA.
OO6bIuHO TpK U300PaKEHUN BapUAHTA UCIIOJIH30BAHMS YKA3bIBAETCS
TOJIBKO €T0 MMS, KaK TTOKa3aHo Ha puc. 17.2.

NnpoCTOoe M4 PasmecTuTb

[MpoBepuTb
nonb3oBaTens

Darunkn::
OTkannbposaTb
NnosioXeHne

KBaJ'II/IqDIA UMpOBaHHOE NM4A

Puc. 17.2. NpocToe 1 kBannduumpoBaHHOE MeHa
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BapuaHTbl Mcnonb3oBaHms

Ha 3ameTky. B 1meHu BapraHTa UCNONbL30BaHUSA MOTYT MPUCYT-
CTBOBATh JII0ObIE OYKBbI TATUHCKOrO andasnta n umdpbl B HEOrpa-
HWYEHHOM KONIMYECTBE, a Takxke OONbLUMHCTBO 3HAKOB NpenunHa-
HUS (32 UCKITIOHEHVEM TaKKX Kak ABOETO4ME, KOTOPOE UCMOJIb3YeTCs
ONg pasfeneHns UMeH BapmaHTa MCMoNb30BaHUSA U BKITIOHAIOLLLETrO
ero naketa). iMs MmoxeT 3aHMMaTb HECKObKO CTPOK. Ha npak-
TUKE 019 UMEHOBaHWSA BaPNAHTOB NCMOJIb30BaHNA UCTOJIb3YIOTCA
KOPOTKME rnarosibHble KOHCTPYKUUN B OeACTBUTENIbHOM 3asore,
0003HavaloLLme HEKOTOPOE NOBEAEHME U3 CNOBAPS MOOENMPY-
€MOI CUCTEMBI.

BapuaHTbl UICNIONb30BaHUS U AENCTBYIOLLUME
nmua

JleiicTBy1o1ee JTUIO TIPeACTaBsieT cOO0M CBABAHHOE MHOMKECT-
BO poJiell, KOTOpble UCTIOJHAIOT TOJb30BATEN BAPUAHTOB HUCTIOJb-
30BaHMs BO BpeMsi B3auMoeiicTBus ¢ HumMu. OOBIYHO feiicTBYIOIIee
JIITO TIPEJICTABJISIET TY POJIb, KOTOPYIO B JIAHHOW CUCTEME UTPAET ve-
JIOBEK, aflapaTHoe yCTPOUCTBO UIN faxke Apyrad cuctrema. Hampu-
Mep, eciu Bbl paboTaere B OaHKe, TO MOJKeTe UTPaTh poJib Loan0fficer
(CorpyaHuK KpeauTHOTO oTesna). Eciu B 9ToM GaHKe OTKPBIT Balll
cueTt, TO BBl BhicTymaere B kadectse Customer (Kuument). Takum 006-
PasoM, HK3EMILISAP AeHCTBYIONIEro JUIa IpeAcTaBisieT cob0il KOH-
KPETHYIO JIMYHOCTH, OTIPE/IEJIEHHBIM 06pa3oM B3aMMOICHCTBY OO
¢ cucteMoil. XO0Td BBl U UCIIOJb3yeTe JEUCTBYIONNAE JTUIA B CBOUX
MOJIeJISIX, OHU He SIBJISTIOTCS 4aCThI0 CUCTEMBI, TAK KaK CYIIECTBYIOT
BHeE ee.

B pabotarolieii cucreme IedCTBYIONIIE JUIa He 00sI3aHbI TIPUCYTC-
TBOBaTh KaK OT/eJbHbIe CymHOCTH. OMUH 00BEKT MOKET UTPATh POJIb
MHOJKeCTBa JleicTByoImux jautl. Hampumep, oluH 1 TOT jKe 4eJT0BEK
(Person) MosKeT OBITH ¥ COTPYAHUKOM KpeauTHoro otaena (Loan0fficer),
u kauentoM (Customer).

Kak nokasano Ha puc. 17.3, geificTBytomuue Jiuia 1306paxaioTcst
B BUJI€ YeTOBEYeCKUX (hUrypoK. Bor MoskeTe BBOAUTD OOIIIME TUITBI TETiC-
TBYIOIUX JIUII, TAKWE Kak Customer, U Ceruaan3npoBaTh ux (HarpuMmep,
€O3/1aTh Pa3HOBUIHOCTDH CommercialCustomer — KOMMepUYECKUI KIUEHT),
OIIPE/IETINB CBSI3U 0600TIEHNSI.

Ha 3ameTKy. MOXHO MCNOb30BaTh MeXaHU3M pacLuupeHus
UML, npunmncaB AencTBYIOLLEMY NNLYY CTEPEOTMN, 4TOObI cO3aaTh
OPYryto nukTorpaMmmy, 60nbLue NoAX0oAsLYI0 AN LOCTUXKEHNS
BaLLKX LLeNen.
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Cmepeomunuoi
obcycoarom-
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ZeuncTyloLLiee nuuo
KnueHt

0000LeHne

Kommepueckui
Knuent

OeuncTByloLLee Nnmuo
Puc. 17.3. encTeyowme nmua

[leiicTByIo1TME TUTIA MOKHO CBSI3BIBATH C BapUAaHTAMU MCIIOJIb30Ba-
HUS TOJIBKO TTPU TTIOMOIIU acCOIUANil. Accoruanms MexIy J1eicTByTo-
MM JIMIIOM U BaPUAHTOM KMCITOJIb30BaHMUs ITOKA3bIBAET, YTO OHU 00IIa-
I0TCST JIPYT € IPYTOM, BO3MOKHO, TTOChIJIAsh UJIM IPUHUMAST COOOIIEHMS.

BapuaHTbl MICMONb30BaHMS U NOTOK COObITU

BapuaHT ncrob30BaHMs ONMKUCHIBAET, ¥mo ejaeT cucrteMa (Mau
MOJICUCTEMA, WJIN KJIacc, nin nHTepdelic), HO He yKa3bIBAET, KaK OHA 3TO
nesaeT. B mpoiiecce MO IMPOBAaHMS BCET/Ia BAXKHO Pa3iesisiTh BHENTHEe
¥ BHyTpEHHee [IpeJCTaBIeHusd.

Mo:xHO crieruUuITMpoBaTh MOBe/leHNe BAapUaHTa UCTIOTh30BaAHNS,
OITHCAaB MOTOK COOBITUI B TEKCTOBOW (hOpMe, MOHSATHON TTOCTOPOHHEMY
yuTaTeio. B onrcannu A0JKHBI TPUCYTCTBOBATDH yKa3aHWE HA TO, KaK
¥ KOI'/la BapyaHT MCIOJIb30BaHUA HAUNHAETCA U 3aKaHYNBAETCs, KOTIa
OH B3aUMOJIEHCTBYET € JAeUCTBYIOMMMHU JUIAMK, KAKUMU 00beKTaMu
OHM OOMEHHMBAIOTCS, a TaKKe YIIOMUHAHUE OCHOBHOTO ¥ ajIbTePHATHB-
HOTO IIOTOKOB IIOBEJICHU .

Hampumep, B KOHTEKCTE CHCTEMbI DaHKOMAaTa MOKHO OITMCATh Bapy-
aHT ucnoJib3oBanus ValidateUser (IIpoBepka mosib3oBaTesis):

Q ocrosnoi nomox cobbimuil: BapuaHT UCIIOJIb30BaHUS HAYMHAET-
Cs1, KOTJIa CUCTEMA 3aIPAIINBAET Y KJIUEHTA €ro MepCOHATbHBIN
nnenaTudukannorHbiii Homep (PIN). Kauent (Customer) BBO-
JIUT €ro ¢ KJIaBUATYPbl. 3aBepliaeTcs BBOJ Ha)KaTUeM KJIABU-
mm Enter. 3atem cucrema mposepset BBeneHHbii PIN u, ecan
OH TIPaBUJIEH, TTOATBEPIK/IAET BBOJ. ITUM BapUaHT MCIIOJIb30Ba-
HUS 3aKaHYNBAETCST;

Q uckarouumenvrvii nOMoOK coObimMuUil: KIMEHT MOKET OTMEHUTD
TpaH3aKIWIo B 060 MoOMeHT, Haxkas kiaaBuiny Cancel. o
JleficTBUeE 3aITyCKaeT BapuaHT UCIIOIb30BaHUs 3aHOBO. Hukaknx
M3MEHEHUIT CO CIETOM KJIMEeHTA He TIPOU3BOIUTCS;
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Q uckmouumenvrvlii NOMOK coObIMULL KITMEHT MOKET B JTI000# MO-
MEeHT /1o HaxkaTus kiaaBuiu Enter ctepers cBoit PIN u BBecTHn
HOBBIH;

Q uckarouumenvioii nomok cobvbimuil: €Ciivi KIMEeHT BBOJAWUT He-
npaBusbHbIl PIN, BapuaHT ncnosib3oBaHus Tlepe3alycKkaeTcs.
Ecsn aT0 1porcxouT Tpu pasa MoApsj, CUCTeMa OTMEHsIeT BCIO
TPaH3aKIUIO 1 He TI03BOJISIET JaHHOMY KJIneHTy pabotaTh ¢ OaH-
KoMmatoM B TeueHue 60 c.

Ha 3ameTky. [10TOK COObITUI B BApUaHTE UCMNONb30BaHUS MOXHO
onmcaTb PasfiMyHbIMK crnocobamu, B TOM YMCe B BUae Hepopmasib-
HOro CTPYKTYPMPOBAHHOIO TEKCTA (Kak B MpeaplayLemM npumepe),
dopMaNnbHOro CTPYKTYPUPOBAHHOIO TEKCTA (C Npen- 1 nocTy-
CNoBMsIMK), B BUE KOHEYHOro aBToMaTa (0COOEeHHO )15l peakTuB-
HbIX CUCTEM) OO C MOMOLLLIO NMCEBAOKOOA.

BapMaHTbl UcnoJjib30BaHUA U cueHapum

O6bruHO B Havase paboThl BbI Gy/ieTe ONMUCHIBATh MOTOK COOBITHIA
BapuUaHTa MCIOJb30BAaHUS B TEKCTOBOU (hopme. O1HAKO 11O Mepe yTou-
HeHMsT TPeGOBAHMIT K CHCTEME BaM P M300Pa’KeHUN MOTOKOB TTOHA-
00SATCS AUArpaMMBbl B3aMMOIEHCTBHIL, TO3BOJISIONIIE TIPEJACTABUTH UX
rpacdudeckn. Kak mpaBuiio, Bbl Oyere TPUMEHSITh MarpaMMy T1oce-
JI0BATEJIbHOCTH JIJIS1 OIIMCAHUS OCHOBHOI'O TIOTOKA BapHaHTa UCIIOJIb30-
BaHWS, & ee Bapualuy — JIJIs1 UCKJIFOUUTEbHBIX TOTOKOB.

KesnarenbHo OTENSITH OCHOBHOM MTOTOK OT aJIbTEPHATUBHBIX, 110-
CKOJIbKY BapMaHT MCIIOJIb30BAHUS OMMCHIBAET HE OJIHY, a MHOXECTBO
OCJe/10BaTeIbHOCTEN, U BBIPA3UTD BCE JleTaIM NHTEPeCyIOIero Bac
BapMaHTa UCIOJIb30BAHUS B BUJIE OJTHOM TIOCIEI0BATETbHOCTH HEBO3-
MO:kHO. Hammpumep, B cucteme yrpaBJieHUsT YeJI0BEYeCKUMU pecypca-
MU TIPUCYTCTBYET BapuaHT Ucnosb3oBaHus Hire employee (HansaTe pa-
6otHuKa). CyIiecTByeT MHOKECTBO Pa3HOBUIHOCTENH 9TON OCHOBHOI
6usnec-pyHKIMU. Bbl MOKeTE 1IepeMaHuTh PaOOTHUKA U3 APYTOH KOM-
nanuu (HarboJiee OOIIMIA CIIeHAPHIT ), TEPEBECTU COTPYAHUKA U3 OJTHOTO
Mo/ipas/ieJieHns B pyroe (4TO YacTo CIAYYAeTCsl B TPAHCHAIMOHAIbHBIX
KOMIIAHMIX ) MJIM HAHATh MHOCTPaHIa (0COOBIN Cirydaii, peryaupyeMblii
crelalbHBIMU TTpaBuiaMn ). Kask/plii 13 aTUX BapUaHTOB OIMCHIBAET-
cs1 cBOe 110CJ1e/10BaTeIbHOCTBIO.

Hire employee ommchIBaeT HAGOP TTOCIIEN0BATEBHOCTEN, KAsKIast U3 KO-
TOPBIX TIPEACTABJISIET O/IMH MOTOK M3 BCeX BO3MOXKHBIX Bapuaiuii. Takas
MOCTIeZIOBATEIbHOCTD Ha3biBaeTcs ciieHapueM. Cuenapuii (scenario) — aTo
KOHKpEeTHasI TI0CJIe/I0BAaTeIbHOCTD IeHCTBUH, NILTIOCTPUPYIONINX TTOBe/Ie-
nue. CiieHapy# 110 OTHOIIEHUIO K BapUaHTaM MCII0JIb30BAaHUS — TO Ke ca-
MOE€, UTO 9K3EMILJIIPBI IO OTHOIIEHWIO K KJIaccaM, TIOCKOJIbKY ClieHApUid —
3TO B OCHOBHOM OJIMH 9K3EMILISIP BapUaHTA UCIIOJIb30BAHMSI.
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Ha 3ameTtKy. CyuiecTtByeT pakTop KOAMYECTBEHHOIO POCTa OT Ba-
PUMaHTOB MCMNOJIb30BAHUS K CLeHapuaM. Cructema OTHOCUTENbHO
HEOOJTbLLOW CITOXHOCTM MOXET BKJIIOHYATb HECKOMBbKO AIOXKMH Bapn-
aHTOB MCMNOJIb30BAHUSA, ONpPeaensaolmnX ee NoBeaeHne, u Kax-
Obll BAPUAHT MCNOJIb30BAHMSA MOXET BKJIOYATb A0 HECKObKMX
OIOXKNH cueHapueB. Y Kaxaoro BapraHTa MCnonb30BaHMs Bbl Hal-
[eTe rMaBHble cLeHapumn (KOTopble onNpeaenstoT CyLLEeCTBEHHbIE
nocnenoBaTenbHOCTN) U BTOPOCTENEHHbIE (ONpeaenaowme anb-
TEPHATMBHbIE MOCNEA0BaTENBHOCTH).

BapVIaHTbI Ucnonb30BaHUA U Koonepauum

BapuanT ucrnosb3oBanus onpesiessgeT MmoBeenne cucteMbl (MJIn
MOJICUCTEMBI, KJIacca Wi uHTepdeiica), KOTOPYo Bbl pa3pabaThiBaeTe,
He yKa3bIBas TOTO, KaK 9TO MOBeleHNe pean3oBaHo. Pasjiesenue ciie-
nuUKaIn TOBEJEHNS W €T0 Peain3alliy BAKHO, IIOTOMY YTO aHAJHU3
CHUCTEMBbI, CIen(UIMPYIONNI TOBeIeHe, J0JKEH 110 BO3MOKHOCTH
ObITh HE3aBUCHMbIM OT PEIIEHUI Peaiu3alliu, KOTOPbIe CIelnduiim-
PYIOT, Kak UIMEHHO OHO obecrieunBaercs. B KoHeuHOM cyere, OAHAKO,
BBI JIOJKHBI PEan30BaTh BAPUAHTHI MCIIOJb30BAHUS MyTEM CO3/IaHUS
COOOIIECTB KJIACCOB U JIPYTUX DJIEMEHTOB, pabOTAIONIMX BMECTE JIJIS pe-
a3aIuy TTOBEIEHUS, ONTMCAHHOTO BAPUAHTOM MCIIOJIb30BaHus. Takoe
COODIIECTBO AIEMEHTOB, 0OJIAIAf0NIee KaK CTATUYECKOI, TaK U IMHAMI-
yeckoil cTpykTypoii, Mmosesnpyercss B UML kak kooneparius.

Ha puc. 17.4 mokazano, 4T0 peasn3ainio BapuanTa UCIOIb30BaHNS
MOKHO CIEIU(UIIPOBATH IBHO Yepe3 Koomeparuio. [1ockorbky 607b-
ITYI0 9YaCTh BPEMEHU JIaHHBIM BAaPUAHT UCIIOJIb30BAHUS PeaTu3yeTcs
TOJIBKO OJIHOII Koomepalyeii, HeT HeoOXOUMOCTH MOAETUPOBATH Ty
CB$13b SIBHO.

Ha 3sameTKy. XOTsi Bbl MOXETE U He BU3YyanmM3npoBaTh Takylo aTy
CBSA3b ABHO, MHCTPYMEHTa/IbHbIE CPEeACTBa, BEPOATHO, ee noj-
JepXVBaloT.

BapnaHT ncnonb3oBaHNA

koonepaumsi
PasmecTuTb e \ BN
_____ ’ AY
3akaz INTTm-me---oo_ 4 YnpasneHvne \
| 3akasamu ,
~ ’,
~ '

peanuzauma © TS sa-=-T

Puc. 17.4. BapuaHTbl * MICNOMb30BaHWS U KOONepaumm
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BapuaHTbl MCnonb3oBaHMS

Ha 3ameTky. HaxoxneHne M1nH1MManbHOro Habopa XopoLLOo CTPYK-
TYPUPOBaHHbIX KOOMNEpPaLMii, yOOBNETBOPSAIOLLMX NOTOKY COObITUNA,
cneundnunpoBaHHOMY BO BCEX BapmaHTax MCNOJib30BAHUS CUC-
TeMbl, — OCHOBHas 3aa4a CUCTEMHOWN apXUTEKTYPbI.

OpraHusauuﬂ BapPUaHTOB UCMOJIb30BaHUA

g opranuzaiy BApMaHTOB UCIIOJIb30BAHUS UX TPYIIITUPYIOT B IaKe-
TBI TaK e, Kak Kacchl. Kpome Toro, Bbl MOJKeTe OPraHn30BaTh BApUAHTHI
HCIIOJIb30BAHNS, OTIPE/ICTUB MEK/LY HUMHU CBSA3K 0000IIEHNS, BKIIOUEHIMSI
U PACIIUPEHNS. ITH CBSI3U MIPUMEHSIIOTCS JIJIsl TOTO, YTOOBI BBIIEINTH He-
KOTOpPOe 0011Iee TIoBeieH e (M3BJIEKAsT €70 U3 JIPYTUX BAPUAHTOB UCTIOJb-
30BaHUs ), a TAKKE PA3HOBUIAHOCTHU (TTOMEIIasi TAKOe TIOBE/IEHNE B IPYTHE
BapUaHThI UCITOJTHb30BAHUST, KOTOPBIE PACIIUPSIOT JAHHBIN ).

O6006IIEeHIST MEK/TY BapHAHTAMU MCIIOJIB30BAHMS OIISITh-TAKHU MO100-
HBI 0000IIEHUSM MESKIY KJIaccaMu. DTO 03HAYAET, YTO JOYEPHUIN Bapu
aHT WCITOJIb30BaHUS HACJEIyeT MTOBEJICHUE U CYTh POIUTEIbCKOTO Baph-
aHTa UCIOJIH30BAHMS; TOTOMOK MOKET [00aBUTh WU MEPEOIPEICTUTD
MOBEIEHNE POAUTEIS, a KPOME TOTO, OBITh ITOICTaBJECHHBIM BMECTO HETO
B JIF0OOM MecTe, TJIe TOT MOosIBJIsteTcsl (KaK POAUTETbCKU, TaK ¥ JOYePHUI
BapHWaHT UCIIOJIb30BAHUS MOTYT UMETh KOHKPETHbBIE 9K3eMILIsIphl). Ha-
npuMep, B 6GaHKOBCKOM CHCTEME MOKET CYIIECTBOBATh BAPUAHT MCIIOJIb-
3oBanus Validate User (IIpoBepka mosb3oBaTesisi), KOTOPBIN OTBeYaeT
3a uAeHTU(UKAIMIO KIUeHTa. Y Hero MoryT ObITh J[Ba CIIEIMAIU3UPO-
BAHHBIX JIOUEPHUX BapuaHTa UCIOIb30BaHus — Check password (IIpoBepka
naposst) u Retinal scan (CkanupoBaHme ceTYaTKU ), KK /IbIH N3 KOTOPBIX
BezieT cebst Tak ke, Kak Validate User, 1 MOKeT OBITH IIPUMEHEH B JTI0OOM
MeCTe, Tjie osiBJIsieTcst moceaanii. [Tpu aTtom 0o6a moTomMKa 106aBIISIOT
cBoe cOOCTBEHHOE TOBEeHIE: EPBbII IPOBEPSIET TEKCTOBBIN ITAPOJIb,
a BTOPOM — YHUKAJbHBIM PUCYHOK CETYATKHU TJia3a mosb3oBaressd. Kax
nokasato Ha puc. 17.5, 060011eH1e MeK/1y BapuaHTaMU HCIIOJIb30BaHUS
n300pakaeTcst CIUIONIHON JIMHUEH ¢ GOJIBINOI TPEYTOJIbHON CTPENKOI,
TO €CTb TaK ke, Kak 00001IeHre MK LY KIacCaMu.

CBs13b BKIIIOYEHUS MEKY BADUAHTAMHU MCITOJIb30BAHUS O3HAYAET, UTO
6a30BbIil BAPUAHT MCITOJIH30BAHMUS B OTPEACTIEHHOM MECTE SIBHO BKJIIOUAET
B ceOsl TIOBeIeHr e HEKOTOPOTO APYTOro . BKIIIOYEeHHBIN BapHaHT MCITOJIb-
30BaHUs HE CYNIECTBYET OT/EJIBHO: OH SIBJISIETCS IK3EMILISIPOM TOJIBKO
BHYTPH 0a30BOTO, KOTOPBIA €r0 COAEPKUT. MOKHO CUMTaTh, 4TO Oa30BBII
BApUAHT MUCITOJIb30BAHUSA 3aUMCTBYET TIOBE/[EHNE BKIIOUAEMOTO.

Birarojapst HaM4uio CBsI3ei BKJIIOUEHUS yaaeTcst n3bekatb MHO-
FOKPATHOTO ONUCAHUSI OJHOIO M TOTO e MMOTOKA COOBITHIA, TIOCKOJIbKY
ob1ree moBeIeHNe MOKHO TIPEJACTaBUTh B BUJE OTAEIBHOTO BapuaHTa
HCIIOJTb30BAHUSI, BKIIIOYaeMOT0 B 6a30Bbie. CBsI3b BKIIOUEHMUS SIBJISIET
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Cesa3u
3asucumocmu
obcyxncoa-
omes 6 2aa-
eax)5>u1l,
cmepeomu-
nol — 6 eaa-
6e 0.

CBA3b pacluinpeHunsa

«extend»
PasmecTuTb 3aka3 (yctaHoBUTbL

npuopuTeT)

TOYKKN paclumpeHna

Pasmectntb

Touku paclumpenusa =
CpPO4HbIN 3aKa3

YCTaHOBUTb
npuvopuTeTt

CBA3b BKMOYEHMA
«include»
AY

Cnegutb
3a BbINOJIHEHMEM
3akasa

MpoBepuTb Naposb

«include»

MpoBepuTb

ob60o6uieHne
Knunenta

CkaHupoBaHue
ceTyaTkum

Puc. 17.5. O6006L1eHMne, BKIIOYEHNE N pacLUMpeHme

co0oii IprMep JIeJIernpoBaHus, KOIIa Pl 00s3aHHOCTEN CUCTEMbI OITH-
CBIBAETCS B OTHOM MecTe (BO BKJIIOYAEMOM BapHaHTe UCIIOJIb30BAHUS ),
a OCTaJIbHbIe BApUAHThHI UCIIOJIb30BAHUS IPU HEOOXOJUMOCTH BBOJSAT
9TH 00SI3aHHOCTHU B CBOIA HAOOP.

CBsi3b BKJIIOUEHMS N300pakaeTcst KaK 3aBUCUMOCTD CO CTEPEOTH-
oM include. ITo6bI TTOKA3aTh TO MECTO B MOTOKE COOBITHIT 6a30BOTO Ba-
pHaHTa MCIOJIb30BaHKS, KY/Ia BKJIIOYAETCS IIOBEeHUE IPYTroro BapuaH-
Ta UCIOJIb30BAHNU, IIPOCTO HAIUIIINTE include ¢ MOCIEeAYIOMNM NMEHEM
BKJIIOYAEMOTO BapUaHTa UCTIOIb30BAHISI, KaK TO CIETAHO, HAIIPUMEP,
B rtoToke Track order (OTcaeauThb 3aKas):

Track order:
Mony4nTb 1 NPOBEPUTL HOMEP 3aKasa;
include ‘Validate user’;
NS Kaxgon 4acTu 3akasa
3anpocuTb COCTOSIHME;
co0bumMTL 00uUee UTOroBOE COCTOAHME MOAb30BATENN.

Ha 3ameTtky. B UML He npenycMoTpeHa rotoBas HoTauusa anas
BblpaXXeHWs cueHapueB BapnaHTOB NCMNOJIb30BaHusA. Vicnosb-
3yeMbli 30eCb CUMHTAKCUC 3aMMCTBOBAH U3 CTPYKTYPUPOBAH-
HOro eCTECTBEHHOIO A3blka. HekoTopble paspaboT4MKK nosarator,
4yTO HedopManbHasa HOTAUMS Aaxe nydlle, NOCKObKY BapUaHThI
MCMOJ/Ib30BAHMS HE SABASIOTCS XECTKUMK cneumdurkauysamn, npea.-
Ha3Ha4YeHHbIMUY AJ19 aBTOMATUYECKON reHepauum koga. pyrue xe
npegnoynTaloT GopManbHyO HOTaLUMIO.
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Cea3v
3aseucumocmu
obcyncoa-
emcs 6 ena-
eax5u1o,
cmepeomunvt
u donoJtnu-
menvHole
cexuuu —

6 enaee 6.

CBs13b pacmmpeHus Mex/1y BapuaHTaMU UCTI0JIb30BAHMS O3HAYAET,
4T0 6a30BBII HESIBHO BKJIIOYAET MOBEIEHHE HEKOTOPOTO JPYroro B KOC-
BEHHO yKa3aHHOM MecTe. Ba3oBbIil BapUaHT MCIIOJIb30BAHKS CIIOCOOEH
CYIIeCTBOBATH OTAETHHO, HO TIPY HEKOTOPHIX YCJIOBUIX €r0 TOBe/leHe
MO’KET OBITh PACIIUPEHO MOBEEHUEM PYTOT0 BapHaHTa HCIIOJIb30BaAHSL.
bBazoBblii BApHAHT NCTIOJB30BAHKS MOKHO PACIIMPUTH TOJHKO BBI30OBOM M3
OTIpe/IeJIEHHOM TOYKM, — TaK Ha3bIBAaeMOW mouku pacuiuperus (extension
point). YTo0bl HAMJISZHO IPEACTABUTD CUTYAITHIO, BOOOPA3KTE, YTO PACIIIH-
PAIOIIUI BapUAHT UCIIOJIb30BAHKs «BTAJIKUBAET» HOBEAeHNE B Oa30BbI.

CBsI3b pacIIMpeHust UCIOJIb3YETCS TIPU MOJIETTMPOBAHUH TeX YacTell Ba-
PUAHTOB KCIIOJIb30BAHHs, KOTOPbIE TI0JIb30BATE b BUAUT KaK HeoOs3aTeb-
Hble. Takum 06pasoM 0b6s13aTeIbHOE TOBE/IEHKE OTIE/ISETCS OT HeoOsA3aTe b
Horo. Takske BbI BIIpaBe MPUMEHSITD CBSI3b PACIIMPEHIS, YTOOBI BBIJECIUTH
HACTpauBaeMble YaCTH PeAN3yeMOI CUCTEMBI; CJIe/I0OBATENIbHO, CUCTEMA
MOJKET CYIIECTBOBATDH KaK C Pa3IMYHBIMK PACIIUPEHUSIMU, TaK 1 O€3 HIUX.

CBs3b pacimmpenus n3o0paxaercs Kak 3aBUCUMOCTb CO CTEPeO-
TUTIOM extend. B 1OMOTHUTEILHON CEKITUNM MOYKHO ITEPEYUCTUTD TOUKN
pacuinpenus 6a30BOro BapruaHTa MCIIOJIb30BaHU. DTH TOUKHU PACIIIH-
PEHUsT — IPOCThIE METKU, KOTOPBIE MOTYT HOSIBJIATHCS B IIOTOKE 6a30BO-
ro BapMaHTa MCI0JIb30BaHus. B KauecTBe NpruMepa pacCMOTPUM MTOTOK
Place order (PasmecTuTn 3aKas):

Place order:
include Validate user ;
co0paTb KOMNOHEHTH M0Nb30BATENbCKOr0 3aKasa;
YCTAHOBUTL NPUOPUTET: TOYKA PaACWMPEHNS;
NOATBEPANTL 3aka3 Ang 00paboTKy.

B aTom nnpumepe ycTaHOBUTH IPUOPUTET — TOUKA pactimpenusi. Ba-
PUAHT UCIIOJIb30BAHUS MOKET UMeTh HECKOJIbKO TOYEK paclIupeHus,
KaK/Iast 13 KOTOPBIX MOKET BCTPEUYATHCSI He O/IUH Pas, ¢ 00s13aTeTbHBIM
yKasaHWeM WX UMeHU. B OOBIYHBIX YCIOBUAX 9TOT Oa30BbIA BapHaHT
UCITIOJIb30BaHNUsT Oy/IET UCTIOMHATHCS (€3 ydeTa MPUOPUTETHOCTH 3aKa-
3a. C mpyroil CTOPOHBI, €CJIM 3TO IK3EMIIJISP TPUOPUTETHOTO 3aKa3a,
TO MOTOK H/IET, KaK OIMCAHO BbIIlle, HO B TOYKE PACHIMPEHUS YCTaHO0BUTL
NpUOpPUTET BCTABJIEH PACHIMPSIONINN BApUAHT MCIIOJIb30BaHUs Place rush
order (PasmecTuTbh CpOUYHBIH 3aKa3), 10CJI€ KOTOPOIO IIOTOK IIPOJI0JIZKAET
ucnoJsiHenue. Ecjn ecTb MHOKECTBO TOYEK PACIIMPEHUs], TO B KaXkK/1YIO
IIPOCTO BCTABJISETCS PACIIUPSIONINI BAPUAHT UCIIOJb30BaAHNUS.

Ha 3ameTky. OpraHmsauns BapnaHToB UCMOJSIb30BaHUS, npe-
noycMaTpuBatoLLasn n3BnedyeHne obLero noBeaeHns (4epes cBssb
BKJIIOYEHMS) 1 pa3aeneHmne sapuauvii (4epes cBda3b pacLumpe-
HUS) — BaXKHasi COCTaBNSAOLLAA CO30aHUS NPOCTOro, cbanaHcmpo-
BAHHOIO 1 MOHATHOro Habopa BapuaHTOB UCMNOJIb30BAHUSA CUC-
TEMbI.
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Mpoune cpencrea

BapmanTsl UCTIOTB30BaHUS — 3TO KIACCU(PUKATOPDI, TIOITOMY OHU
MOTYT UMETh aTpUOYTHI ¥ ONEPaIiii, KOTOPbIe MOKHO U300pakaTh TaK
Ke, Kak B KJaccaX. MOKHO MpeICTaBUTh aTpubyThl B BUjie 0OBEKTOB,
HAXOJSIIIUXCST BHYTPYU BAPUAHTA UCTIOJIB30BAHUS U HEOOXOIMMBIX JIJIST
OIIMCaHUs ero BHEIIHEero IoBe/leHUs], a ollepallui — KakK JIeCTBUS CHUC-
TEMbI, KOTOPbIE HYKHBI JIJIsI OTIMCAHUST IOTOKA COOBITHIL. ITH 0OBEKTHI
1 olepalnyu MOIyT UCII0JIb30BaThCs B IMarpaMMax B3auMo/leiicTBIs
111 crieliiuKaIy MoBe/IeHns BapraHTa UCIIOIb30BaHUs.

Bynyun xnaccudukaTtopamu, BapuaHTbl UCIIOIb30BaHUS J0ITyCKa-
10T IIpUCOe/MHEHNe K HUM aBToMaTOB. Bbl MOkeTe IpuMeHsITh aBTOMa-
TbI B KA4eCTBe JI0I0JHUTEIbHOTO CPE/ICTBA OIIMCAHUS [TOBE/ICH NS, [IPEe/I-
CTaBJICHHOI'O BAPUAHTOM HUCIIOJIb30BaHUSI.

TunnyHele npuembl MOAENINPOBaHNA

Mop,enupOBaHue noeeaeHud JJ1IeMeHTa

Hawubostee o61mii cirydaii mpuMeHeHUs: BApHAHTOB UCTIOJIb30BAHMS —
3TO MOJIETTMPOBAHUE TIOBE/IEHUS dJieMeHTa (CUCTEMbI B 11€JI0M, TTOJICHC-
TeMbl MJIN KJacca). B Takoil cutyamnuu HeoOX0AUMO COCPEIOTOUYNTD
BHUMaHUE HA TOM, UTO 2JIEMEHT JIeJIAeT, a He Ha TOM, KaK OH 9TO JIeJIaeT.

[TomobHOE TpUMEHEHE BAPUAHTOB UCITOJIh30BAHUS K dJIEMEHTAM
BaKHO 110 TPEM ITprYrHaM. Bo-11epBbIX, BbI TO3BOJISIETE SKCIIEPTAM B TIPE/I-
METHOM 00J1acTh CcrielnUIIMPOBaTh BHEIIHEE MIPEICTaBICHNE dJIeMEHTa
TaK, 9T0ObI Pa3zpaboTINKaM OBLJIO HTOTO JOCTATOUHO JIJist KOHCTPYUPOBaA-
HUS €ero BHyTpeHHero npejacTasiaenus. ObecriednBaeTcst BO3MOKHOCTD
OOIIEeHNST DKCIIEPTOB B MPEAMETHON 00/IaCTH ¢ KOHEYHBIMU TI0JIh30Ba-
TeJSIMU U paspaboTuynkamu. Bo-BTOpbIX, paspaboTYnKy MOJTyYaloT BO3-
MOJKHOCTH BBIPAbOTATh OMPEIeIEHHBIN MOAXO0/I K 3JIEMEHTY U MOHSITH
ero. Cucrema, rmojicucTeMa WM KJACC MOYAC CIOKHBI U BKIOUAOT
MHOKECTBO omepanuii u Apyrux yacreil. Criennuiupysi BapuaHT HcC-
MIOJIb30BAHUST 3JIEMEHTA, Bbl IOMOTAaeTe ero M0JIb30BATEIIM TOCTUYb €TI0
caMbIM HEIOCPECTBEHHBIM 00Pa3oM, B COOTBETCTBUM C TE€M, KaK OHU
ero cobuparoTcs ero IpUMeHATh. B MIPOTHBHOM cJIydae moJIb30BaTe-
JIM BBIHYSKJIEHBI CAMOCTOSITEJIHHO MCCJIEI0BATh CIIOCOOBI TIPUMEHEH ST
sJeMeHTa. B-TpeThrx, BapuaHThl HCIIOJIb30BAHUS CIyKAT 6A301 1151
TECTUPOBAHUS Ka/KIOTO 9JIeMeHTa B 1poitecce ero paspaborku. Cosma-
Basl TECTHI HA UX OCHOBE W MPUMEHSS UX PETYJSIPHO, BBI MOXKETE TI0-
CTOSTHHO TIPOBEPSITH paboTOCIIocOOHOCTh peanusanuu. Ho BapuaHTh
HCIIOJIb30BAHMS HE TOJBKO YYaCTBYIOT B Pa3pabOTKe PerpecCHOHHBIX
TECTOB: BCSKHUI Pa3, 100aBJIsist HOBBII BapHAHT UCIIOJIb30BAHMS DJIEMEH-
Ta, BBl TEM CaMbIM BBIHYJK/Aa€Te TIePECMaTPUBATh PEATU3AINI0, YTOOBI
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rapaHTHUpPOBATb JOCTATOYHYIO rMOKOCTD 3JIeMEeHTa U €ro yCTOfI‘{I/IBOCTb
K nameHenusm. Ecin OKa’KETCA, YTO 9TO HE TaK, IIPUAETCA BHOCUTDb CO-
OTBETCTBYIOIIME NBMEHCHUS B aDXUTEKTYPY.

Y1066l CMOZEJNPOBATD IT OBE/IEHUE 2JIEMEHTAQ, HCO6XOZII/IMOZ

U UnentudunupoBaTh IeHCTBYIOIINE JNTA, B3ANMOIEHCTBYIONTNE
¢ anemenTOM. KaH/M1aTh Ha BKITIOUEHUE B 9Ty TPYIITY — T€, KTO
HY’KIIaeTCs B OINPe/IeJIeHHOM TOBE/IEHUN 3JIEMEHTA JIJIST BBITIOJ-
HEHUsI CBOUX COOCTBEHHDIX 3a/1a4, JINOO Te, KTO MPSIMO UJTH KOC-
BEHHO 3a/1eHiCTBOBAaH B (DYHKITMOHUPOBAHUY JIEMEHTA.

O OpranuzoBaTh AEHCTBYIOIINE JIMIA, OTIPEAETHB 001Ie 1 Oojee
CTIeTIMAIN3UPOBAHHBIE POJIN.

U PaccmoTpeTh OCHOBHBIE TIYTH B3aUMOJIEHCTBUS KasK/I0TO JEHCT-
BYIOIIIETO JIUIA C 3JIEMEHTOM, a TaKKe CaMH B3anMOJIECTBNUS,
KOTOPBIE€ U3MEHSIOT COCTOSTHIE 3JIeMeHTa MU €T0 OKPY KeHUS
60 06ecIeunBaIoT PEakIIMio Ha HEKoe COObITHE.

U PaccmoTpeTh MCKIIOYUTEIbHbIE TYTH B3AaMMOIEHCTBUS KaxkK/10-
TO JIEHCTBYIOIIETO JIUIA C 3JIEMEHTOM.

U Opranusosarb [I0BejieHNE, BbISIBJIEHHOE Ha 3Tanax 3 u 4, B BUze
BapMaHTOB MCIIOJIb30BaHUS, IPUMEHSIS CBSI3U BKJIIOUEHUS U pac-
IIPEHNS, YTOOBI BBIJIETUTD O0IIIee MOBEIEHIE 1 OTAETUTh UCKIIIO-
YHUTEJbHOE.

Hampumep, crcrema po3HUYHOI TOPTOBJIM JIOJIKHA B3aUMOJIEHCT-
BOBATH C 3aKa34NKaMM, KOTOPbIE Pa3MeIaioT 3aKa3bl 1 OTCIEKUBAIOT UX
ucnoaenne. Cama cucteMa, B CBOIO Ouepe/ib, OTTPYsKaeT 3aKa3aHHbIE
TOBAPbI U BBICTABJISIET CU€Ta KJIMEeHTaM K oruiate. Kak BuHO u3 puc. 17.6,

BbicTaButb
CYEeT KJINEHTY

PasmecTtuTb 3aKka3 .
~ < _«include»

~

[Mposeputb
KfMeHTa

Cnegutb
3a BbIMNOJIHEHMEM
3akasa

«includep/
4

’
’

. 4
OTrpysnTb 3akas

Touky paclumpeHns
MaTepumasibl rOTOBbI

OTrpy3unTb YacTUYHO
BbIMOJIHEHHbI 3aKa3

«extend»
(materials ready)

Puc. 17.6. MogenupoBaHue noBeAeHWs 3NIEMEHTA
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Ilaxemuwt
oocync-
daromcsa

6 2aage 12.

MOBe/IEHE TAaKOW CUCTEMbI MOKHO CMOJIEJTUPOBATH, OOBSIBUB HECKOJIBKO
BapUaHTOB UCITOJIb30BaHus: Place order (Pa3smecTutsh 3akas), Track order
(Orcaeputh 3akas), Ship order (OTrpysuth 3aka3) u Bill customer (Bvi-
CTaBUThH cueT). MOKHO BbIIEUTh 0bIiiee moBeaenue Validate customer
(ITpoBepuTh KMeHTa) 1 BapuaHThbl Thia Ship partial order (OTrpy3uTh
YACTUYHO BBITIOJHEHHBIN 3aKa3). [l Kask/j0ro U3 3TUX BApUAHTOB HC-
MIOJTb30BAHUS CJIE/IyeT MPEeyCMOTPETD CeMMUKAINIO TOBE/IeHUS, BbI-
PaXKEHHYIO TEKCTOM, aBTOMATOM WJIU B3aUMO/IEICTBUEM.

[To Mepe pa3BUTHSI MOJIEJIN BB YBUIUTE 1IETECO0OPAZHOCTD 00beIN-
HEHUST BADUAHTOB MCITOJIb30BAHUS B KOHIIENITYQJIbHO U CEMAaHTUUYECKU
6simskue rpymmbl. Takue rpymmnbl B UML MOKHO MOZEIMPOBATh B BUIE
MTAKeTOB.

CoBeTbl M MOACKA3KM

[Tpu MmopesimpoBanny BapuanToB ncnoib3oBannsg B UML kaxbrii
13 HUX JIOJIKEH TIPEJICTABJIATD HEKOTOPOE OT/IeJIbHOE U MACHTUMDUIUPY-
eMoe MOBEeJICHUE CUCTEMbI UJIH €€ YaCTU. XOPOIIO CTPYKTYPUPOBAHHbBIN
BapUAHT UCIOJIH30BAHNUST 0OJIAIAET CIIEAYIONUMU CBONCTBAMU:

U wumenyet mpoctoe, nupeHTUGUIIIPYEMOe 1 aTOMapHoe (B TO cTe-
HIEHH, B KaKOIT 3TO 11eJ1ecO00Pas3HO) TOBeIEHNE CUCTEMBI NN €€
JacTu;

BbIjleIsIeT 00liee MoBe/IeHne, U3BJIeKast €ro 13 JAPYTuX BapUaH-
TOB UCITOIb30BAHUS;

BbIJIeJIsSIeT Bapualliy, IoMelas HeKoTopoe MoBejieHre B pyTue
BapMaHTBI NCIIOJIb30BAaHNS, PACIINPSIOININE €To;

OIKCBIBAET TIOTOK COOBITHH TaK, 4TOOBI C/IEJATh €T TIOHSTHBIM
MOCTOPOHHEMY YUTATeJIIO;

OIMCBHIBAETCSI MUHUMAJIBHBIM HAGOPOM CIleHapHeB, CHenbuIim-
PYIOIINX ero OCHOBHYIO CEMAaHTHUKY U CEMAaHTUKY BapUalluil.

o 0 0 O

Korza B m306paskaere BapuaHT uctosb3oBanust B UML:

O moxkaspiBaiiTe TOJHKO Te BApUAHTBI KCIIOJIH30BAHNS, KOTOPBIE
BKHDI JIJIsI TOHUMAaHK ITOBEIEHNS CUCTEMBI MJIN ee YaCcTH B JIaH-
HOM KOHTEKCTE;

U mokasbiBaiiTe TOJIBKO JIEHCTBYIONINE JIUIA, CBSI3aHHbIE C TUMHU
BapUaHTaMU MCIIOJIb30BAHUS.



Huaepammol
deamenvHoc-
mu oocydnc-
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6 eaase 20,
Juazpammot
cocmoanuu —
6 eniage 25,
Juazpammot
nocaedosa-
metoHoCcmu
U KoMMYy-
HuKauuu —

6 eaiase 19.

Fnasa 18. AAnarpammbl BOAPUAHTOB
MCNOMb30OBOHUSA

B sTo01i r1aBe:

B MojaempoBaHie KOHTEKCTA CHCTEMBbI
B MozenupoBanue TpeOGOBaHUIA K CHCTEME
B IIpsimoe u 0OpaTHOE MPOEKTHPOBAHHE

Jluazpammol sapuarnmos ucnonrb308aHUuss — 3TO OJUH U3 BUJIOB IHarPaMM
UML, npennazHadeHHbIX 71 MOJIETUPOBAHNS TMHAMUYECKUX aCIIEKTOB
cucreM. (OcrasibHble YeThIPe BU/IA C AHAJTOTMYHBIM Ha3HAYEHNEM — 9TO
JIMarpaMMBbl JIESTETHBHOCTH, COCTOSTHUH, TTOCJIE/I0OBATETbHOCTH U KOMMY-
HUKanumn). /[marpaMMbl BapUaHTOB MCIIOJIH30BaHUS — OCHOBHOU BUJT
JlrarpaMM TIPU MOJIETMPOBAHUY TTOBEIEHUS CUCTEMBI, TIOJICUCTEMBI UJIT
kiacca. Kaxkaas 3 Hux 1mokasbiBaeT HaOOp BAPUAHTOB MCIIOJIb30BAHM
1 JIEVCTBYIOTINX JIUI] B UX B3aNUMOJICHICTBUM.

JlnarpaMMbl BApUaHTOB MCIIOJIb30BAHUST IIPUMEHSIIOTCST JIJIsI MO/IEJTH-
POBaHUS TIPE/ICTABJIEHNST CUCTEMBI C TOUYKHU 3PDEHUS BADUAHTOB UCIIOJTh-
30BaHMA. BoJIbIeil 4acThio 9TO TTOAPa3yMeBaeT MOIETNPOBAHIE KOHTEKC-
Ta CUCTEMBI, MOJICUCTEMBI MJIH KJIacca TMO0 MoJie/IMpoBaHue TpeOOBaHU I
K 9THUM 2JIeMEHTaM.

JlmarpaMMbl BapUaHTOB MCTIOJb30BAHNS BasKHBI JIJISI BU3YyaInu3a-
1A, cern@UIMPOBAHNS U JOKYMEHTUPOBAHNS TIOBE/IEHUS JIEMEHTA.
Onu obecriednBaoT AOCTYIHOCTh U HOHSATHOCTh CUCTEM, TIOACHCTEM
M KJIACCOB 32 CUET BHENTHETO MPe/ICTABIeHUsT TOTO, KaK ATU dJeMeHThI
MOTYT ObITh UCIIOJIb30BaHbI B KOHTEKCTe. KpoMe Toro, Takue guarpaMMbl
BayKHBI JIJIsI TECTUPOBAHUST PAOOTAOIIMX CUCTEM ITOCPEACTBOM MIPSIMO-
ro IPOEKTUPOBAHMS U JJIsT 0OECIIeYeHNs X TIOHUMAHMS [TOCPEICTBOM
00pPaTHOIO MIPOEKTUPOBAHMS.

BeeneHue

[Ipenmnomnoxkum, BaM BPyUYMJINU TEXHUYECKOE YCTPOUCTBO, KOTOPOE
BBI IIpeK/Ie B rasa He Buzesn. C OHO CTOPOHBI HEGOJIBIIIOTO KOPITY-
ca pacIIOJIOKEHbI KaKUe-TO KHOIIKY U JKUAKOKPUCTAJLINYeCKas aHeb.
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OnHaKko ycTpolcTBO He UMEET HUKAKOTO OTIMCAHNS, a BbI JIasKe He JloTa-
JIBIBAETECH O TOM, KaK €ro UCTI0JIb30BaTh. MOKHO B CITy4aliHOM MTOPSI/IKe
HAKUMaTh KHOIIKU U CMOTPETb, 4TO IMTPOU3OMIET, HO TaK BbI TIOTPATHUTE
yiiMy BpeMeHU Ha MeTOJI TIPo0 U OIMUOOK, a BOT IOCTUTHETE JIN PE3YJIb-
TaTa — HEJb3sT CKa3aTh HABEPHSIKA.

To xe camoe ¢ mporpaMMHBIMU cucTeMaMu. Ecyii BBl TOJIb30BaTEND,
MPUCTYTAIOINI K paboTe ¢ HOBBIM TIPUJIOKEHIEM, BAM HYKHBI YETKIE
WHCTPYKIMU. Ecyin mpuiioskenne ciegyeTr CTaHapTHBIM COTJIAIIEHUSM,
MPUHSITHIM B OTIEPAIIMOHHON CUCTEMe, K KOTOPOU Bbl TIPUBBIKJIU, BaM
Oy/IeT HEMHOTO TIPOIIe OCBOUTH WHTEPdEiic, U BCe JKe TOJIBKO Ha OCHO-
BaHWM 9TOrO BbI BPsi JIK TIOliMeTe GoJiee TOHKKE U CJIOKHbIE HIOAHCHI
MOBEIeHUST TIPOTPaMMbI. AHAJIOTHYHAsE CUTYaIMsl: €CJIU BbI pa3padoT-
YUK, BaM MOTYT TepeiaTh MPUIOKeHne, KOTOPOoe Jlesiall Balll KoJljie-
ra, ¥ MONPOCKTDb B HeM pa30o0paThcs. BBIOIHUTD 9Ty 3aj1a4y, TIOKA BbI
He c(hopMUpyeTe KOHIENTYATbHYIO MOJIENb €T0 TIPUMEHEHUS, OyIeT
MPaKTUYECKN HEBO3MOKHO.

B UML anarpaMMbl BapHaHTOB UCIIOTb30BAHNS TTPUMEHSIIOTCS JIJIST
TOTO, YTOOBI BU3YaTM3UPOBAThH MOBEACHNUE CUCTEMBI, MOICHCTEMbI UIN
KJlacca ¢ TeM, 4TOOBI MOJIb30BaTE/b MOT TIOHSITh, KAK ITPUMEHSITh 9TOT
9JIEMEHT, a pa3paboTyYnK — KaK pear3oBaTh ero. J{uarpamMmma BapuaHToB
MCII0JIb30BaHMs, MTOKa3aHHas Ha puc. 18.1, momoraer cMoempoBaTh
MOBEJIEHUE TOTO CAMOTO «3araZIoYHOTO» YCTPOMCTBA C KHOITKAMHU U JIAC-
1jieeM, B KOTOPOM OOJIBITMHCTBO Jiojieii 6e3 Tpy/a y3HaeT COTOBbII Te-
JeoH.

rpaHmuacyGBeKTa——-\\_
CoToBblli TenedoH @ cybwekt

-y

CBA3b paclimpeHunsa

(..

BapuaHT ncnonb3oBaHUA

OpraHusoBaTtb

[Mo3BOHUTL KOHpEPEHL,-CBA3b

CotoBas
ceTb

MpuHATb
[OMNOSIHNTENbHbIN
3BOHOK

. MpriHATL 3BOHOK
AeicTeyoLiee nnuo

Mcnonb3oBaTb
NAaHUPOBLUMK

[Monb3oBaTtesb

Puc. 18.1. Anarpamma BapmMaHTOB UCMONb30BaHNS
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mnarpammbl BOPUMAHTOB MCMOSNb30BAHMS

Ba3oBbie NOHATKA

Jluazpamma sapuanmos ucnoavb3osanus — 3To TuarpaMma, KOTopast
MOKa3bIBaeT HaOOP BapHAHTOB MCIIOJb30BAHUS U JEHCTBYIONNX JIHII,
a Tak’Ke UX CBSA3U.

OOwwue cBoCTBA

JluarpamMMa BapMaHTOB MCIIOJIb30BaHU, KaK 1 Jiio6ast Apyrast, obJia-
JaeT UMeHeM U TpaduuecKUM HAIIOJTHEHUEM, [TPEACTaB/ISIONIM co00i
mpoekInio Mojiesin. OT Beex APYrUX BUJIOB IMATPAMM OTJIUYAETCST KOH-
KPETHBIM COJIepKaHUEM.

CopepxaHue

OO6bIUHO AMarpaMMbl BAPUAHTOB UCIIOJIb30BAHM COLEPKAT CyOb-
KT, BAPUAHTbI MCIIOJIb30BAHYSI, AEHCTBYOIIIE JIUIA, & TAKIKE CBSI3M 3a-
BUCUMOCTH, 060011eHus 1 accormanuu. Kak u Bce IpyTrie uarpaMmbl,
MOTYT COAEPKATb IIpUMEYaHNA 1 OTPaHUYECHN .

Kpome Toro, [uarpaMMbl BADHAHTOB UCTIOJIb30BAHMS B PsIJIE CIIyda-
€B BKJIIOYAIOT ITaKEThI, CJaYKalllne 1J1A O6'I)€/II/IH€HI/IH IJIEMCHTOB MO/le/IN
B 6OJIBH_[I/I€ TPYIIIIBIL. I/IHOFIIa BaM HOTpe6yeTC${ ITIOMECTHUTD Ha Avarpam-
MY 9K3eMILISIPBI BADHAHTOB UCTIOIb30BAHIsI, 0COOEHHO €CJIH BBl XOTHUTE
BU3YaJIM3UPOBATh KOHKPETHYIO CUCTEMY.

HoTtaums

Cy6mbekT nsobpaskaercsi B BUj€ MPSIMOYTOJIbHUKA, COIEPIKAIIETO
HaOOP 2JITMIICOB (BaPUAHTOB UCIIOJIb30BaHus ). VIMst cyGbeKTa yKa3aHo
BHYTPHU TPSIMOYTOJTbHUKA. JleficTBYIONIME JINIIa TIPEICTaBIeHbl B BHU/IE
(urypox psmom ¢ npsaMoyrosbHIKOM. IMeHa IefcTBYIONMX JIUI Pac-
nosaratorces no purypramu. [locieHne coeiMHAIOTCS: TMHUSAMU C 3J1-
JINTICAMU BapUAHTOB MUCIIOJIb30BAHNUS, C KOTOPBIMU OHU B3aMMOIENICTBY-
10T. CBSI31 ME3K/ly BapUaHTaMU UCIIOJb30BaHU S, TAKME KaK PACITUpEHNe
U BKJIIOUEHWE, PUCYIOTCS BHYTPU TIPSIMOYTOJTBHUKA.

CraHpapTHOe ucnonb3oBaHue

JluarpaMMbl BADUAHTOB UCIIOJIb30BAHUS HYKHBI JIJIsI TOTO, YTOOBI
MOJIEJTMPOBATh IIPe/icTaBeHre CyObeKTa (HAIPpUMep, CUCTEMBI ) C TOUKH
3peHMs BADUAHTOB UCII0JIb30BaHust. OOBIYHO OHO MOJIEJIUPYET BHEIIHEE
nosejieHre cyObeKTa, TO eCTh BUIUMbIE U3BHE YCIIYTH, KOTOPbIe CyOheKT
MPEZIOCTABJISET B KOHTEKCTE €T0 OKPY/KEHUS.

Mopenupys 1mpejcraBjieHne cyObeKTa ¢ TOYKU 3PEHUs] BapraH-
TOB UCIIOJIb30BaHUsI, BBl OOBIYHO TIPUMEHSIETE THATPAMMbI BADUAHTOB
HCITOJTb30BAHMSI OTHUM U3 JBYX CIIOCOOOB:
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daromcs

6 2nage 32.

1. /lns modenuposanus konmexcma cybvexma, KOTOpoe Mojipasyme-
BAET OUYEPUNBAHIE TPAHUI] BOKPYT BCEIT CHCTEMBI U OTIpe/ie/IeH e
MEHCTBYIONIMX JINII, KOTOPbIE HAXOJATCS BHE Hee U C Heil B3a-
MUMOJIEHCTBYIOT. 3/1€Ch AUArPaMMbl BAPUAHTOB MCIIOJIb30BAHUS
TpebyIoTes st crelnduKamum efHCTBYIONIX JUI] U 3HAYEHUST
WX pOJIeil.

2. Jlns modeauposanus mpebosanuii k cybvexmy, KOTOPoe Moapa-
3yMeBaet crenuuKaIIio TOTO, 9TO OH JO0JIKEH [eTaTh (C TOY-
KU 3PEHUsT BHEITHEN 110 OTHOIIEHHIO K CyOhEKTY), HE3aBUCHMO
OT TOTO, KaK OH JIOJUKEH 3TO JleJlaTh. 3/1eCh AUarpaMMbl Bapu-
AHTOB WCIOJIB30BAHUS IPUMEHSTIOTCST LTSI CIIEIMMUITTPOBAHUS
TpebyemMoro noBenenus cyobekra. B Metadoprueckom cMbicie
JiMarpaMma mo3BOJISIET BaM MPEACTaBUTh CyOhEKTa KaK «4ep-
HbIIT SUK>: BBl MOKETE BUETD, YTO TIPOUCXOUT BHE €TI0 1 KaK
OH pearupyeT Ha BHEIIHVe BO3JeICTBUS, HO He BUAUTE, KaK
OH paboTaeT BHYTPH.

TunnyHele npuemMbl MOAEeNNPOoBaHNA

MopenupoBaHue KOHTEKCTa CUCTEMDbI

Kakyto ObI crctemy Mbl HU 00CYIKIaJIH, JIETKO 3aMETUTh, 4TO He-
KOTOPbIE 3JIeMEHTbl HaXOATCSI BHYTPU Hee, & HEKOTOPbIe — CHAPYIKHU.
Hampumep, B cucTeMe MPOBEPKH KPEAUTHBIX KapT Bl OOHAPYKHUTE
Takue CYIHOCTH, KaK cyeTa, TPaH3aKIUKU U areHThbl 11pe/0TBpalleH sl
MONICHHUYECTB, a 3a ee IIpefie/laMyi — TaKue CYLUIHOCTH, KaK BJIale/Ib-
IIBI KPEIUTHBIX KAPT U CUCTEMbI PO3HUYHOI TOPTOBJIH, IIPEyCMaTpPU-
BalollKe oIJIaTy 1o KapTaM. Te aJeMeHTbl, KOTOPble «KUBYT» BHYTPHU
CHUCTEeMBI, OTBEYAIOT 32 II0BeJieHne, KOTopoe OT Hee oxujaercs. Bee,
YTO HAXO/IUTCS BHE CUCTEMbI U B3aUMO/IEMCTBYET € Hell, COCTaBJISIET
ee konmexcm (context). KonTtekct onpenesger cpey, B KOTOPOH K-
BeT cUcCTeMa.

B UML BbI MOXeTe MO/IeIMPOBATh KOHTEKCT CUCTEMBI € TIOMOTIIHIO
JAMarpaMMbl BAPMAHTOB UCIIOJb30BaHMsI, U300PaKAIOIIEN 1elCTBYIO-
Hiye JIMIa, OKpysKalomue cucremy. Pentenue o ToMm, 4T0 MMEHHO BKJIIO-
YUTh B [UaTPAMMYy B KauecTBe JIeHCTBYIONIUX JIUIl, BAXKHO TIOCTOJIBKY;,
MOCKOJIBKY BBI TaKUM 00pa3oM crenuduiupyere Kaacc CyInHOCTEl,
B3aMMO/IECTBYIONMX € cucTeMol. Perntenue o ToM, 4TO He BKJIOYATD
B KaueCTBe JIeHCTBYIONINX JIUII, B PaBHOH cTenenu (ecJiu He GoJiee) Bax-
HO, 160 OHO OTPAHUYUBAET OKPYIKAIOIILYIO CPELY CHCTEMBI C TEM, YTOObI
BKJIIOYUTD JIWIIH JeWCTBYIOMINE JINIA, JeHCTBUTENLHO HEOOXOAMMbIE
JUISL ee SKU3HU.
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Y1066l CMOZESNPOBATb KOHTEKCT CUCTEMDI, HeO6XO,ZII/IMOI

U UaentuduimpoBaTh TPAaHUIIBI CUCTEMBI, TIPUHSB PEIIIEHNE O TOM,
KaKoe TIOBe/IeHNE SIBJISIETCST €€ YacThio, a KAaKOe OCYIIECTBIISIOT
BHEIITHIE CYNTHOCTU. ITUM OTIPEIENSETCS CYOHEKT.

U UpentudummpoBaTh AelicTBYOIINE JIUTIA, OKPYIKAIOIHE CHUC-
TEMY, PACCMOTPEB TIPU ITOM, KaKHe TPYIIIBI TPEOYIOT TTOMOTITH
CO CTOPOHBI CUCTEMBI B BBITTOJHEHUHU CBOUX 3a/[a4, KaKie He0O-
XOIUMBI 1711 obectiedenust GyHKITMOHUPOBAHUST CHCTEMbI, KAKIe
B3aUMO/IENCTBYIOT C BHENTHUM 000PY/IOBAHUEM WU IPYTUMU
MTPOTPAMMHBIMI CHCTEMaMU U KaK1€e OCYIIECTBISIOT BTOPIUYHBIE
(OYHKITNY 110 aIMITHUCTPUPOBAHIIO 1 TIOJ/IEPKKE.

O OpranuzoBaTh CXOKUe€ JEUCTBYIOININE JUIA B Hepapxuu 0600-
MIeHN S —CTIeIMaI N3l H.

O Tawm, rae ato TpebyeTcs IS Iy UInero MOHMMAaHUsT MOJIEJIH, TIPE/-
CTaBUTH CTEPEOTHII JIJIsT KAXKIOTO U3 AEHCTBYIONIMX JIUIL.

Hanonnurte nquarpaMMmy BapuaHTOB MCIOJIb30BAHUS 3TUMU JIEUCT-
BYIOIIUMU JIUTIAMU U ONUTIUTE TTYTU B3aUMOJIEUCTBUS KaXK/0TO U3 HUX
C BapraHTaM¥ UCIIOJIb30BaHUA CUCTEMBL.

B mpumepe Ha puc. 18.2 mokazan KOHTEKCT CUCTEMbBI TTPOBEPKHU Kpe-
nuTHbIX KapT (Credit Card Validation System), ¢ onmcanmem JefCTBYIONTUX
JIMI, OKpy»Katonmx ee. Bol Bugnte kiaumeHToB (Customers), KoTopbie
MO/Ipa3/IesIA0TCS Ha /iBe Tpymbl: Individual customer (HacTHBIN KInMEHT)
u Corporate customer (KopropatuBHbIil KJIMEHT). DT JIEHCTBYIOITIE JINTIA
MPEJCTABJSAIOT POJIM, KOTOPbIE UTPAIOT JIIOJAU ITPU B3aUMOJIECTBUN

Cuctema nposepkm
KPeOUTHBIX KapTodek

BbinonHeHve
KapTO4HOW
TpaH3akuun

/

Aprosue

npeanpusaTms
KnneHt peanp

MHanBmAayanbHeli  KOpnopaTuBHBIi
KJIMEHT KIIVEHT

O6paboTka
cyeTa KJIMeHTa

CornacoBaHue
TpaH3aKumin

%ﬂ,mpymmme

d)lechosb|e NHCTUTYTbI

Ynpaenexve
cyeTamMu KIIMEHTOB

Puc. 18.2. MooennpoBaHue KOHTEKCTa CUCTEMbI
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¢ cucteMoi. B 1aHHOM KOHTEKCTE MOKa3aHbl TAKKe JICHCTBYIOITIE JTUTIA,
IIPECTABIAIONINE JPYTUE YUpPesKIeHus, — Takue Kak Retail Institution
(IIpennpugarre po3HUYHON TOPTOBJMN), C KOTOPBIM Customer B3auMo-
JIeCTBYeT TIOCPEACTBOM KapTOYHOI TpaH3aKIMK, IIpuobdpeTast ToBap
nan ycayry, u Sponsoring financial Institution (MucTuTyT hminancooro
CTIOHCUPOBAHUST) — JIETIO3UTHBIN IIEHTP JIJIsT KAPTOUHBIX cYeTOB. B neficT-
BUTEJLHOCTH TIOCJIe[HIE IBa, CKOpPee BCero, OyAyT IpeACcTaBIeHbl IIPO-
IPAMMHBIMU CUCTEMaMU.

Te >xe mpremMbl MPUMEHUMBI JIJIST MOJIETMPOBAHUS KOHTEKCTA TO/I-
cucreMm. To, 4To SBJISIETCS CHCTEMON Ha OJTHOM YPOBHE aOCTPaKIINHT, dac-
TO TIPEICTAET COCTABJISIONIEH YacThio O0JIee KPYIMHON CHCTEMBI Ha JAPY-
roM, 6osiee BBICOKOM. [10aTOMY MO/IETMPOBaHIE KOHTEKCTA TTOICHCTEM
MI0JIE3HO, KOTJIa BBl Pa3pabaThIBaeTe CHCTEMY C «BJIOKEHUSIMU>.

MopaenupoBaHue TpeGoBaHuii K cucTemMe

TpeGosanue omnpeseser (PyHKIUIO, CBOWCTBO WU IIOBEEHUE CUC-
TeMbl. DopmMysnpyst TpebOBaHKS K CHCTEME, BbI COCTABJISIETE KOHTPAKT
MeXK/Iy Hell U TEMH CYIIIHOCTSIMU, KOTOPbIE HAXOASATCS BHE ee. DTOT KOH-
TPaKT JeKJIapupyeT To, YTO CHUCTeMa J0JUKHA JesaTh. Boblieil yacTpio
Bac He 3a00TUT TO, KaK OHa 9TO OYJIET JIeIaTh — BasKHO, YTOOBI OHA OT-
BeuaJia 3asBJIeHHBIM TpebGoBaHusAM. XOPOIIast CUCTeMA BbIIIOJHAET TPe-
GOBaHUsI TOYHO, IPeACKa3yeMo U HajaexkHo. [IpucTyas K mocTpoeHuio
CHCTEMBI, BasKHO HAYaTh C COIJIAIIEHNUI O TOM, 4TO OHA JI0JIKHA J1€J1aTh,
XOTsl, CKOP€ee BCEro, B IIPOIIECCe ee peaansalii Bbl Oyjiere He pas3 yTod-
HATH 9T TpeGOBaHUs. AHAJIOTUYHBIM 00Pa30M, KOT/Ia Bbl BBOJMTE CUC-
TeMY B 9KCILIyaTalliio, 3HAHKE ee TI0BEeJeHNs BeCbMa CYIECTBEHHO /s
ee IPaBUJIbHOIO UCIIOJIb30BAHMUSL.

TpeboBarust MOTYT OBbITH BbIPasKEHBI B PasiIMYHbIX (hOPMaX — OT He-
CTPYKTYPUPOBAHHOIO TEKCTA 10 BhIPaKeHUI (POPMaIbHOTO s3bIKa. BoJib-
IUHCTBO (DYHKIIMOHAIBHBIX TPeOOBAHUIT K CUCTEME, eCJIi He BCe OHHU,
MOI'YT OBITh BbIPpaKeHbI B BU/I€ BADMAHTOB MCIIOJIb30BAHUS, a IIOTOMY
IS YIIPaBJIeHKs 9TUMU TPeOOBAaHUAMY BaKHbI IMarpaMMbl BADUAHTOB
ucnosbzoBanuss UML.

Y1061 CMOAEIUPOBATH TPEOOBAHUS K CUCTEME, HEOOXOANMO:

U YcTaHOBUTH KOHTEKCT CUCTEMBI, MAEHTU(MUITNPYS JAeHCTBYIONINE
JINTIA, OKPY:KAIOIINeE ee.

U PaccMoTpeTh MoBe/IeHNE CUCTEMBI, KOTOPOTO OT HEe OXKUAeT UJIN
TpebyeT KasK10e JelCTBYIONIee JUIIO.

O O60061uUTH 9TO TIOBEIEHNE B BH/IE BAPUAHTOB UCIIOJIb30BAHUSL.

Q Beigemuts ob1mee moBeeHe B HOBbIe BAPHAHThI HCIIOJIb30Ba-
HUS, Ha KOTOPBIE CCHIJIAIOTCS JIPYTUE BAPUAHTHI; BBIIEJUTD Pa3-
HOBU/IHOCTU ITOBEJICHUSI B HOBble BAPUAHTHI UCIIOJIb30BAHU,
pacCIIMpAOIINe OCHOBHbBIE IIOTOKH.
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d CMO,ZIC]II/IPOBaTb 9T BapUaHTbI NCIIOJIb30BaHUA, lIefICTByIOHlI/Ie
JINIa U UX CBA3MW Ha /lMarpaMMe BapHaHTOB MCIIOJIb30OBaHUA.
a CHa6lII/ITb BapuaHTbI UCITOJIb30BaHUA IIPUMEYaHUAMN WUJIN OI'pa-
HHHGHHHMH,KOTOpHeSaﬂaKﬂ‘H&byHKHHOHaHbeKETp€6OBaHHH;
BO3MOJKHO, HEKOTOPbBIE M3 HUX BbI IIPUCOCANHUTE KO BCEIl CHCTEMe.

Mooenu- Puc. 18.3 gonosHsgeT quarpaMMy BapUaHTOB MCIIOJIb30BaHUS, T10-
posanue Ka3aHHYTo Ha MPEJIbIIYIIEM PUCYHKE, 3/1eCh CKPBITHI CBSI3U MEK]TY JIeiCT-
Junamuxu BYIOIIMMHY JINTIAMU Y BapUAHTaMK MCIIOJIb30BAHUS, HO 3aTO BBOJSITCS
ons pac- JMOTIOJTHUTEIbHbIE BAPUAHTBI UCIIOJIb30BAHUS, KOTOPbIE He BUIUMBI
npedenenuss  OOBIYHOMY MMOJIL30BATEIO, XOTS M MIPEACTABJISIIOT BayKHbIE ACIIEKTHI 10-
Hazpy3xu BejieHus cucTeMbl. J[MarpaMmma moJie3Ha Tem, 4T0 MOKET MOCTYKUTh JJIst

u pexonguzy- KOHEUHBIX TT0JIb30BATEIEN, IKCIIEPTOB B MIPEAMETHOI 00JIaCTH U pa3pa-

payuu cemu  GOTYMKOB OOIIEH OTITPABHOI TOYKOIT B ITPOIECCe BU3YATM3AIUH, CIIEIH-

obcyscdaem-  HUIUPOBAHUS, KOHCTPYUPOBAHUS U TOKYMEHTHPOBAHUS UX COBMECT-

ca 6 2nace 24.  HBIX PEIIEHUIT, KacaoIUXCcst PYHKIIMOHATBHBIX TPEOOBAHUI K CHCTEME.
Hampumep, Detect card fraud (OGHapysKeHe MOIIEHHUYECTB) — ATO TI0-
BeJleHMe, KOTOPOe BaXKHO KaK /I IPEAIPUATUN POZHUYHON TOPTOBIIH,
TaK ¥ JIJIs MHCTUTYTOB (PMHAHCOBOTO CIIOHCHPOBAaHUS. Report on account
status (OTuer o cocTosTHUM cyeTa) — ellle OJIHO MoBe/ieHne, TpebyeMoe
OT CUCTEMBbI Pa3JIMYHBIMU YUPEKICHUSIMU B €€ KOHTEKCTE.

CucTema NpoBepKM KpeanTHbIX KapTouek
BbinonHeHne
KapTOYHOM
Kment TpaHsakumm OTYET O COCTOSHUM
cyeta
O6paboTka
cyeTa KJiMeHTa
Toprosoe
npeanpusaTie O6HapyxeHune
danbLumBbIX
KapTo4YeK
CornacoBaHune
TpaH3akunmn
Cy6cuanpyowmia
(PVHAHCOBBIA MHCTUTYT Ynpasnexue
Ynpasnexue cGosmu
cyetamm B Cetn
KIIMEHTOB

Puc. 18.3. MogenupoBaHue TpeboBaHUM K CUCTEME

TpeboBaHue, KOTOPOE MOIEJUPYETCS BAPUAHTOM MCIOJIb30BAHMS
Manage network outage (YmpaBieHue ceTeBBIMU IOTOKAMM ), HECKOJIb-
KO OTJIMYHO OT BCEX OCTAJIbHBIX, MOCKOJBKY OTMCHIBAET BTOPUUHOE
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MIOBE/IEHNE CUCTEMbI, HEOOXOMMOE JJIst 0OECTIEYEHNUST ee HalesKHOM He-
PEPBIBHO PAOOTHL.

Onpe/ieinB CTPYKTYPY BapUaHTa UCIIOJIb30BaHS, BbI JOJIKHbI ONHU-
cath NoBejieHre Kaskaoro u3 Hux. OObIYHO HYKHO COCTABUTH OJIHY HJIH
HECKOJIbKO JIarpaMM MOCJIeI0BATENbHOCTH [IJIsl KasK0TO OCHOBHO-
O CIIEHAPWs], 3aTEM — JIMATPAMMBI TTOCJIE0BATETBHOCTH JIJIs BAPUAITHIT
CIleHapUeB U, HAKOHEI, XOTst OBl OJIHY [arpaMMy OCJIeI0BATETbHOC-
TH, WITIOCTPUPYIONLYIO KasKAblii 13 BO3MOMKHBIX TUIIOB OIUOOK WJIH
ucksodenunii. O6paboTka ommnbOK — YacTh BapUaHTa UCIIOJIb30BAHMS,
[I09TOMY OHA JI0JKHA ObITh 3aIJIAHMPOBAHA HAPSILY ¢ HOPMAJIBbHBIM T10-
BeJlCHUEM.

Te ke IpreMBbl TPUMEHSIOTCS TPU MOJIETIMPOBAHUY TIOICUCTEM.

MpsmMoe u o6paTHOE NpOEKTUpPOBaHue

BoabmmnceTBo Aipyrux auarpamm UML, Britouast auarpamMmbl KJiac-
COB, KOMITOHEHTOB, COCTOSTHUIT, — SIBHbIE KAH/IU/IAThI HA IPSIMOE U 00part-
HOe MPOeKTUPOBAHME, TOTOMY UTO Kask/as U3 HUX UMeeT HeKUi aHa-
JIOT B UCTIOJIHAEMOM cucTteme. /[marpaMMbl BApUAHTOB MCIIOJTb30BAHUS
B HTOM CMBICJIE CTOSIT CJIETKA OCOOHSIKOM, TOTOMY YTO OHU CKOpPee OTpa-
JKAIOT, UeM CHenu(MUIMPYIOT Pean3alinio CUCTEMBbI, TOJICUCTEMbl WJIN
KJ1acca. BapraHTbl MCIOIb30BAHUS OMUCHIBAIOT TO, KaK BeeT cebst aJre-
MEHT, a He TO, KaK OH Peain30BaH, T09TOMY OHH He MOTYT OBITh O/IBEP-
THYTBI IPSIMOMY U 0OPATHOMY ITPOEKTUPOBAHMIO.

IIpsimoe npoexmuposanue (forward engineering) — aTo mpoiecc
TpaHc(hOpPMAIK MOJIEJIN B KOJI ITyTEM €€ 0TOOPasKeHMs Ha SI3BIK pe-
anmzanuu. /luarpaMMa BapuaHTOB HCTIOJIB30BAHUST MOKET OBITH TO/I-
BEPTHYTA MIPSIMOMY TTPOEKTUPOBAHUIO C 11€JIbI0 (POPMUPOBAHUS TECTOB
JIJISL TOTO dJIeMEHTa, KOTOPBIii OHa onucbiBaeT. Kaxablii Bapuant nc-
MOJIb30BAHKS HA TAKOW JAuarpaMMe CreruduiupyeT moToK cOOLITHI
C ero BapuallMsIMH, U BCe 3TU IIOTOKM ONHUCHIBAIOT OKU/IaeMoOe 110Be-
JleHre 3JIeMEeHTa — TO eCTh HEUTO TaKoe, YTO MOJIEKUT TeCTUPOBa-
HU10. XOPOIIIO CTPYKTYPUPOBAHHBIN BapUAHT MCIIOJIb30BAHUS JaXkKe
cuenu@uIUpyeT NMpefi- U MOCTYCJOBUS, KOTOPbIe MOTYT IPUMEHSITHCS
B TIeJISIX OTIpe/iesIeHNs Ha4aJbHOTO COCTOSTHUS TeCTa U KPUTEPUEB €ro
ycnemnocTu. J{ys kak1oro BapuaHTa NCIIOIb30BaHUS U3 [UarpaMMbl
BBI MOJKETE CO31IaTh cyenapuil mecmuposanus (test case), KOTOPBIN Oy-
JIET BBITIOJHSTHCSI TIPU BBITTyCKe KasK/I0M HOBOM BepCcUU JJAHHOTO JJie-
MEHTa, TaKKM 00pa3oM MOATBEP:KAast, YTO OH paboTaeT HaaJeKaIuM
06pa3oM, TpesKjie YeM JPYTUe 2JIEMEHTBI CMOTYT OTMPAThCsT HA HETO
B cBOeii pabore.

YT0o6bI OCYIIECTBUTD TPSIMOE TPOEKTUPOBAHIE AMArPAMMbI Bapu-
AHTOB UCIIOJIb30BAHMUSI, HEOOXOIUMO:
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O WaentudunupoBath 00EKTHI, KOTOPbIE B3AUMOJIEHCTBYIOT C CHC-
temoii. [TonbiTaiiTech naeHTUMOUIUPOBATH PA3JIMYHbIE POJIH, KO-
TOPbIE MOKET UTPATh KaxK/[blil BHEIIHUIT OObEKT.

U Cosnarb selicTByIolee JTUIO, TIPEJICTABIIAIONIEe KAKIYIO U3 OT-
NIeTTbHBIX B3aMMO/IEHCTBYIONUX POJIEH.

O /lsg kaska0ro BapraHTa UCIOJIb30BaHUs HA IUarpaMMe UIeHTH-
(GUIMPOBATH OCHOBHOM U UCKIIOYUTEIbHBINA OTOKKU COOBITHIA.

O B 3aBHCHMMOCTH OT TOTO, HACKOJIBKO THIATEIbHO BbI COOUPAETEChH
MPOBOJINTH TECTUPOBAHNE, CTEHEPUPOBATH COOTBETCTBYIOTINI
CIIEeHAPUH JIJIST KsKJIOTO TI0TOKA, MCIIOJIb3YSI ITPELyCI0BHE TTOTO-
Ka KaK HauaJIbHOE COCTOSHUE TECTa U TIOCTYCJIOBUE — KaK KPUTe-
puil yCrenHocTu.

O IIpu HEOOXOAMMOCTH CreHEPUPOBATH TECTOBYIO HH(PPACTPYK-
TYpY, KOTOpast OyeT MPeACTaBIsATh KaKI0e U3 AEHCTBYOMIIX
JINII, B3AUMO/ICHCTBYIONINX C BAPUAHTOM UCIIOJIb30BaHus. [leiicT-
BYIOII[ME JINIA, BBOSIINE WH(MOPMAIIUIO [IJIsT 9JIeMeHTa JInO0
IPOM3BOJIAIINE HAJl HUM KaKHUe-TO JeWCTBUsL, MOTYT OBITh CHU-
MYJIMPOBaHbI, MJIK BMECTO HUX TIOHAZ00UTCS TIOACTaBUTh HEKHUIA
SKBUBAJIEHT U3 PEAJIBHOTO MUPA.

U Vcnosp3oBaTh MHCTPYMEHTATbHBIE CPEICTBA JIJIS 3aITyCKa KaxkK-
JIOTO U3 3TUX TECTOB BCSKUI Pa3, KOT/la BbI peanu3yeTe 3JIeMEeHT,
K KOTOPOMY OTHOCHUTCSI /lMarpaMMa BAPUAHTOB MCIIOJTb30BAHMSI.

Obpammnoe npoexmuposarnue (reverse engineering) — mpoIecc TpaHc-
dhopmManum Kojga B MOJIE]b TIOCPEJACTBOM €ro 0TOOpakKeHUs U3 OIpejie-
JIEHHOTO I3bIKa peajin3aliii. ABTOMaTUYECKH BBIIIOJHUTH 00paTHOE
MIPOEKTUPOBAaHNE AUAaTPAMMbl BADUAHTOB MCIIOJIH30BAHNS HA JAHHOM
aTarie He MPEeJICTABISIETCS BO3MOKHBIM, TOTOMY UTO Ha MYTU OT CIEIN-
(pukaruu moBe/ieHN 3TEMEHTA K €r0 Pean3aiiu MPOUCXOAUT TTOTEPST
nadopmarun. OHAKO B BalTUX CHUJIAX U3YYUTh CYHIECTBYIONIYIO CHUC-
TEMY U PACIO3HATh ee TI0/[pa3yMeBaeMOoe MOBe/IeHEe CAMOCTOSITENHO,
¢ TeM 4TOOBI Ha 9TOI OCHOBE 0(OPMUTH [HATPAMMY BaPUAHTOB MCITOJIb-
30BanHusI. B m000M ciiydae HEIIOXO 3TO JleJaTh KK pas, KOTia
BbI UMeeTe JIeJI0 ¢ HEJJOKYMEHTUPOBAHHBIM IIPOrPaMMHBIM obeciiede-
HueM. /[lnarpaMmbl BapuaHToB ucnoab3oBanusi UML npocTo nipemo-
CTaBJISIIOT BaM CTaHIAPT U BBIPA3UTEIbHBIN SI3BIK, 4UTOOBI MOKHO OBLIO
3a(pUKCUPOBATH TO, YTO BBI TP ATOM OOHAPYIKHUTE.

YT06bI OCYIIECTBUTH 0OpAaTHOE IIPOEKTHPOBAHIE IUArPaMMbl BapH-
AHTOB UCIIOJIb30BAHNUSI, HEOOXOUMO:

U UaentundunmupoBaTh Kaxka0e AeiCTBYIOIIEe JTUI0, B3aUMOelic-
TBYIOIIEE C CUCTEMO.

U HccrenoBaTh MaHepy B3aUMOJIEHCTBUS KasK/[OTO U3 HUX C CUCTe-
MO, I3MEHEHNE ee COCTOSTHUS WM COCTOSTHUS CPEJIbl, PEAKIINIO
Ha COOBITHS.
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[TpocyieuTh MOTOK COOBITHIT B MCIOJTHIEMOI CUCTEME OTHOCH-
TEJILHO KaK/0r0 JeCTBYIOINIero Julla, HadyaB ¢ OCHOBHBIX 110TO-
KOB U BO BTOPYIO O4epe/ib U3YUUB ajlbTepHaTUBHbIC.
OO6beIMHUTD B TPYIIIBI B3ANMOCBSI3aHHbBIE TOTOKU, OTIPE/IeIsist
COOTBETCTBYIOIIME BapUaHThl HCII0b30BaHusl. PaccmorpeTs Ba-
PUAHTBI MOJIEJIMPOBAHU C IIPUMEHEHUEeM CBsI3ell pacilupeHust
U MOJIEJIMPOBAHKE ITOXOKUX [TOTOKOB C IIPUMEHEHUEM CBsI3ei
BKJITOYCHMUSI.

OTo0pa3uTh 9TH BAPUAHTHI MCIOTH30BAHUS U IEUCTBYIOIIIE
JINIA Ha JUarpaMMe BapHaHTOB UCIOJIb30BAHUA U YCTAHOBUTD
WX CBA3MU.

CoBeTbl 1 NOACKA3KM

Korza BBl co3naere fuarpaMMbl BapuaHToB Hcosb3oBanus B UML,
IIOMHUTE, 4TO Kak/[asl Takas inarpaMMa — 3T0 IIPOCTOo Tpaduueckuii cpes3
CTaTUYeCKOTO IPEICTABICHNS BAPUAHTOB UCIIOJIb30BaHUs cucTeMbl. OT-
CIOJIa CJIEJIYET, YTO HEeT HeOOXOAMMOCTH B O/THOM-e/INHCTBEHHON /[arpam-
Me, KOTOpasi OXBaTbiBasia ObI ATO MPEICTABICHNE MEJUKOM. /[narpaMmbl
BapMAHTOB MCITOJIb30BAHNS, B3AThIE B COBOKYITHOCTH, (hOPMUPYIOT CTATH-
YecKoe Ipe/ICTaBIeHNe BAPUAHTOB UCIIOJIb30BAHUS CUCTEMbI; Kaxk1as U3
HUX B OT/IEJIBHOCTH BBIPAXKAET TOJIBKO KAKOW-TO OJ[MH aCIIEKT.

Xoponio CTpyKTypUPOBaHHAs JAuarpaMMa BapUaHTOB MCIIOJIb30Ba-
HUS 00JIaJIaeT CIeyOMNUMI XapaKTePUCTHKAMU:

Q

Q

Q

CKOHIIEHTPUPOBaHa Ha Iepejiaue OAHOIo aClleKTa IIpeacTaBie-
HHA CUCTEMDBI C TOYKU 3PEHNA BaPUAHTOB UCIIOJIb30BAHN ;]
COAEPIKUT TOJIBKO T€ BapWaHTbl UCIIOJIb30OBaHUA U I[efICTByIOHlI/Ie
JINIla, KOTOPbIE Ba’KHbI AJI TIOHUMaHUA JTaHHOT'O aCIIEKTA;
obecrieunBaer IIpeAcCTaBJIEHNE, COOTBETCTBYIOIIEE €€ YPOBHIO
a6CTpaKLII/II/IZ Bbl YKa3bIBA€TE TOJIbKO T€ JOIIOJIHCHUA (B YaCTHOCTH,
TOYKH paCH_II/Ip(EHI/IFI), KOTOPbIE BaKHbI VI IOHUMaHUA IHarpaMMbl;
HEe HaCTOJIbKO JIJaKOHMWYHa, yTOOBI YUTATEb yanycTtuia n3 Buay
BaAKHYIO CEMaHTHUKY.

Kor;:[a Bbl PUCYETE InarpaMMy BapraHTOB NCITOJIb3OBaHU AL

L 0 0 0o

NpucBanBaiiTe eil Ms, COOTBETCTBYIOIIee ee Ha3HAueHUIO;
PACIIOIOKUTE €€ DJIEMEHThI TaK, YTOOBI IIEPECEKAIOINXCS TUHUN
OBLIIO KaK MOKHO MEHBIIIE;

OpraHmsyiiTe 9JIeMEHTBI TaK, YTOObI CEMaHTUUECKH OJIMBKHE TI0 10~
BeIeHUTO M POJISIM PACIIOJIaTaJIuCh PSIIOM;

HCIIOJIb3YHTE TTPUMEUYAHUS U IIBETOBOE BbIJIeJICHUE /I TOTO,
4TOObI IPUBJIEYb BHUMAHKME YUTATENIS K Ba)KHBIM OCOOEHHOCTSIM,;
rmocrapaiiTech He TTOKa3bIBATh CJIUIIKOM MHOTO BUJIOB CBSA3EH.
Boobiie, ecin BBl 3a7eiiCTByeTE CIOKHbBIE CBSI3U BKIIOYCHUS
U PacIIMPEHUs, BBTHECUTE UX B OTAEIBHYIO JUATPAMMY.
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Fnaea 19. Anarpammebi
B3OMMOAECHUCTBUS

B sTo01i r1aBe:

B MojeupoBaHue OTOKOB yIIPABJIE€HUS 110 BPEMEHH
B MoaeupoBaHie NOTOKOB yIIPABJIE€HUS 110 OPTaHU3AIUN
B IIpsamoe u 00paTHOE NPOEKTHPOBAHHE

JluarpaMMbl B3aUMO/IEICTBYSI, B TOM YHCJIE [UarpaMMBbl ITOCJIe0Ba-
TEJTbHOCTH U KOMMYHUKaINH, ucnoab3yiorcst B UML mist momenupo-
BaHUSI IMTHAMUYECKHX aCIIeKTOB cUCTeM. B 061mmx yeprax guarpamma
B3aMMOJIENCTBU TIOKa3bIBaeT B3aMMO/IECTBIE PsiZia OOBEKTOB, a TaK-
JKe WX CBSI3U U COOOTIEHNsT, KOTOPBIE MOTYT MEPEIaBATHCS MEKY HIMU.
JlmarpamMmbI TIOCIEIOBATENIBHOCTH M KOMMYHUKAITUU — 9TO JUATPaAMMBbI
B3aMMOJIECTBUS, ITepBasi U3 KOTOPHIX OTPaskaeT BPEMEHHON MOPSIIOK
COOOIIEeHNTT, 2 BTOPast — CTPYKTYPHYO OPraHU3aIM0 00HEKTOB, OTIIPAB-
JISIOIIUX U TIPUHUMATOIIMX COOOIIEHUSI.

Bouibliieit 4acThio MO MOETUPOBAHNUEM TUHAMUYECKUX ACTIEKTOB
CUCTEMBI TIPUMEHHUTEHHO K IMarpaMMaM B3aUMO/IEUCTBUSI MTO/IpasyMe-
BAeTCsl MOJIEJINPOBAHE KOHKPETHBIX UJTH MTPOTOTUITHBIX 9K3EMILISIPOB
KJ1accoB, nHTEPGhEIcOB, KOMIIOHEHTOB M Y3JI0B Hapsy C TepeaaBae-
MBIMHU MEKIY HUMU COOOIIEHUSIMU — U BCE ATO B KOHTEKCTE CIIEHAPHS,
WJLTIOCTPUPYIONIETr0 HEKOTOPOe TIoBeieHue. J[marpaMmbl B3aMOJIeicT-
BUsI MOTYT CYLIECTBOBATh CAMOCTOSTEIbHO, YTOOBI BU3YAIM3UPOBATh,
crenn@UIPOBaTh, KOHCTPYUPOBATH M JIOKYMEHTUPOBATDH JUHAMUKY
OIPE/IETIEHHBIX COOOIIECTB OOBEKTOB, MJIN JK€ UCIIOIb30BAThCS JIJISI MO-
JeJTMPOBAHUST OJHOTO KOHKPETHOTO MOTOKA YIIPaBJIEHUs B TIpe/esax
BapuaHTa UCIIOJIb30BAHUSI.

JluarpaMMbl B3aMMO/IeICTBYST BasKHBI HE TOJIBKO JIJISI MOJIETTUPO-
BaHUs [TUHAMUYECKUX aCIIEKTOB CUCTEM, HO U JIJIs KOHCTPYUPOBAHUS
HCIIOJTHSIEMBIX CUCTEM METO/IOM MPSIMOTO U 06PATHOTO TPOEKTUPO-
BaHUs.
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BeeneHune

Korpa BbI cMOTpUTE KUHO- MK TeseUIbM, TO UCTTBITHIBAETE OIpe-
JIeJIEHHOTO pojia WJTo3ui0. BaM KaskeTcd, 4To Ha dKpaHe MPOUCXONAT
HeIpepbhIBHOE JIBM)KEHNE, KAK B JKU3HM, & HA CAMOM JieJie Bbl BUJIUTE
CEepUI0 CTAaTHYECKUX KAPTHHOK, BOCIIPOU3BOANMYIO HACTOJIBKO OBICTPO,
YTO BO3HUKAET MOJOOHBIN «OOMaH 3PEHUST.

Bo Bpems cbeMKu pexxuccepbl U MYJBTUIIMKATOPBI TPUMEHSIOT
Ty JK€ TEXHUKY MOCJIE0BATEIbHBIX CPE30B COOBITUI, CO3/1aBast pacKajl-
POBKY OCHOBHBIX cIleH. VTHBIMM CJIOBaMU, OHU CTPOIT MOJIENb KaXKI0M
CIIEHBI, IOCTATOYHO MOPOOHYI0, 4UTOOBI TIePeIaTh CBOM 3aMBbICEJT KOJLIE-
ram 1o cbeMovHol rpymie. MakTuyeckn co3anne packajpoBKU — 3TO
OCHOBHOE COJIepKaHue TTPOU3BOICTBEHHOTO MTPOIecca CheMOK, T103BO-
JITtolee KOMaH/le BU3yaJlu3nupoBarh, creluduiinpoBaThb, CKOHCTPYHU-
pOBaTh M 3a/I0KyMEHTUPOBATh MO/IeJIb KWHO(MUIbMA B €€ Pa3BUTUN —
OT HAYQJIbHOW TOYKM K BBIIIYCKY B ITPOKAT.

[Tpu pazpaboTKe MPOTrPAMMHBIX CHCTEM BCTAET Ta JKe MpobJema:
KaK CMOJIeJINPOBATh InHaMudeckoe nosegenune? [Ipejcrasbre Ha MTHO-
BEHIE, KaK MOKHO BU3YaIM3UPOBATh PaboTaIoNIyIo cuctemy. Ecim B Ba-
MeM pactnops’KeHNN eCTh MHTEPAKTUBHBIN OTJIAINK, COeIMHEHHBII
C CUCTEMOI, TO BBl MOJKeTe TIPOCMOTPETh YYaCTOK MaMATH U YBUJIETH,
KaK ero coJep:KuMoe co BpeMeHeM maMensiercs. IIpu HeoO6xoaumocTu
MOJKHO JIaske HaOTIoaTh 32 OT/AeIbHBIMI HHTEPECYIOMNMHI Bac 00beK-
Tamu. HemHOro nona6,io1aB, Bbl yBUAUTE CO3JaHIE HEKOTOPBIX 00hEK-
TOB, NU3MEHEHUST 3HaYE€HUI MX aTPHOYTOB, a IOTOM YHUYTOKEHIE HEKO-
TOPBIX U3 HUX.

BosMoskHOCTH 110106HON BU3yaIu3aliii AMHAMUYECKUX aclleK-
TOB CUCTEMBbI B JIOCTATOYHON Mepe OrpaHUY€eHbl, 0COOEHHO €CJIi Pedb
UJIET O pacipe/ieIeHHON CUCTeMe ¢ MHOKECTBOM TapasljieJIbHbIX T10-
TOKOB yrpaBjenus. C TaKUM jKe YCIeXOM Bbl MOJKETE MOTBITAThCS
HOHSTh CHCTEMY KPOBOOOPAIIEHNS YeJ0BEKa, COCPEIOTOYNB BHIUMA-
HUe Ha TIOPIIUKA KPOBH, KOTOPAs TIePEKaunBAETC Yepe3 OJIMH y4acTOK
OJIHOM-eJIMHCTBEHHON apTepun B eIMHUILY BpeMeHU. bosiee partmonasib-
HBII CII0C00 MOJIETUPOBaHKS IMHAMUYECKHUX aCIIEKTOB CHCTEMbI 3aKJII0-
YaeTcst B TOM, YTOObI CTPOUTH «PACKA[POBKHU CIIEHAPHEB» C BKJIIOYEHU-
eM B3aMMO/ICHCTBYS OIPe/IeJIEHHBIX 00BEKTOB U COOOIIEHUN, KOTOPbIE
MOTYT ITePeIaBAThCS MEKY HUMU.

B UML Takue «packaJpoBK1U» MOJEJIUPYIOTCA JuarpaMMaMu B3a-
nmozeiictBus. [locaeanne, kak nmokazano Ha puc. 19.1, MoxkHO cTpouTh
OJTHUM W3 JIBYX CIIOCOOOB: BBIJIEJISISI BDEMEHHOU MOPSIIOK COOOIIeHN I
U BBIJIEJISIST CTPYKTYPHBIE CBSI3U MEK/LY B3aUMOJIEHCTBYOMNMEI 00bEK-
Tamu. B mo60oM cirydae aTu auarpaMMbl CEMAaHTHYECKH SKBUBAJIEHTHDIL:
MOKHO KOHBEPTUPOBATD OJIHY B JAPYTyI0 O€3 morepu nHMOPMAIIU.
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—— 00bekT
c : Client 'q p : ODBCProxy

&@0» : Transaction Coo6Lu,eH|/|e:
1
setActions(a, d, 0) / :

————P>
setValues(d, 3.4 '
auarpamma !
>negoBaTenbHOCTH setValues(a, "CO") &
committed I:]
. .
destroy() >-< '
:
1
- 1
1 1
1 1

1
|%| avarpaMmma KoMMyHUKaLmm
1: create()

scelika — ¢ | 2: setActions(a, d, 0)
3: destroy()
trans coobueHne

: Transaction I ! proxyl p: ODBDProxyl

00beKT 2.1: setValues(d, 3.4)
2.2 : setValues(a, "CO")

Puc. 19.1. Onarpammsl B3aMmMoaencTBms

ba3oBble NOHATKS

Juazpamma 3aumooeiicmaus TOKa3bIBAET B3aNMO/IEICTBIE, COCTO-
stiiee U3 Habopa 0ObEKTOB U UX CBSI3€il, BKIIIOYAst epelaBaeMble MEsK/LY
HUMU COOOIIEHNSI.

Jluazpamma nociedosamenvHocmu — 3TO AUATPAMMA B3ANMOJIENCTBUS,
KOTOPasi MOJMEPKUBAET BPEMEHHOIT MOPsIIOK coobienuii. Mzobpaskaercst
Kak TabJIuIa, B KOTOPOU NpecTaBieHbl 00bEeKThI, PACIOJI0KEHHbIE
BIIOJIb OCH X, ¥ COOOIIEHMSI, YIOPSAZOYEHHBIE [0 X0y BpeMEHU — BIOJIb
ocu Y.

Huazpamma xommynuxayuu — 310 AUarpaMma B3auMOJIEWCTBUS,
KOTOpAst BBIJIEJISIET CTPYKTYPHYIO OPTaHU3AINI0 00hEKTOB, OTIPABJISIIO-
IMX U IPUHUMAOMKMX coobiienus. [paduyeckn npeacrasiser codoi
Ha0OP YT U BEPIIKH.
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OOwume cBOMCTBA

JlnarpaMMma B3auMOIENCTBH, KaK U Jiobas Apyras, XapaKTepusy-
€TCsl UMEHEM M COJIEP:KUMBIM, [IPE/ICTABJISIONIMM IIPOEKIIUI0 MOJIEJIH.
OT npyrux TUIIOB IMarpaMM OTJINYAETCS KOHKPETHBIM HATIOJHEHUEM.

Conepxumoe

JlnarpaMmbl B3aMMOAEHCTBUA 0OBIYHO COAEPKAT POJIU WU 00bEK-
ThI; KOMMYHUKAIH WA CCBLIKU; COOOIIEHSI.

Ha 3ameTky. [lnarpammbl B3aMOOENCTBYS, NO CYLLECTBY, Npea-
CTaB/ISIOT NPOEKLUMIO 3/IEMEHTOB, Y4aCTBYIOLLMX BO B3AUMOOENCT-
BK. CeMaHTnKa KOHTEKCTa B3aUMOAENCTBUS, OOBbEKTOB U POJIEN,
CChbIJIOK 1 KOHHEKTOPORB, COOOLLIEHMIN M NOCNeaoBaTelbHOCTEN Mpn-
MEHMMa K guarpamMmmam B3anMoaenCTBUS.

JlnarpaMmbl B3aMO/IeICTBUSA, KaK U BCe TIPOYNe, MOTYT COZIEP:KaTh
MIpUMeEYaHUs U OTPAaHUYEHUS.

p,Vlal'paMMbI nocnenoBartesibHOCTU

JlmarpaMmbl IOCTIEIOBATEIbBHOCTHU BBIJIEJISTIOT BDEMEHHO MOPSIZIOK
coobmenwuii. Kak mokasano Ha puc. 19.2, hopmupoBaHue [uarpaMMbl
MOCJIEIOBATEIHHOCTH HAYMHAETCST C Pa3MelieHs: 0ObeKTOB WU PO-
JIeii, y9acTBYIONIUX BO B3aMMO/IEHICTBUY, B BEPXHEH YaCTH Uarpam-
MBI, TI0 TOPU3OHTAIBHON ocu. OOBIYHO OOBEKT WU POJIb, MHUITUHIPY-
IOTI[Iie B3aMMO/IEHCTBIE, PA3MEIIAIOTCS CJIEBA, & 3aBUCUMbIE OOBEKTHI
win posu — cripasa. [lasee 110 BepTUKAIBHON OCH PACCTABJISIIOTCS CO-
00IIIeH ST, KOTOPBIE OTIIPABJISIIOT U IPUHUMAIOT 3TH OOBEKTBI, — CBEPXY
BHI3, B XPOHOJIOTUYIECKOM TTOPSIZIKE. ITO CO3/IAeT y UNTATEJS TIPEICTAB-
JIEHVE O TIOTOKE yIIPaBJIEHUS BO BDEMEHU.

JluarpaMMBbl TOCTIEIOBATETLHOCTH OTIMYAIOTCS OT IMAarPaMM KOM-
MYHUKAIUK IBYMSI TIPU3HAKAMU.

Bo-niepBbix, a1o aunuu scusnu (lifelines). Junus scusnu obvexma —
BEPTUKAJIbHAS ITYHKTUPHAS JIMHUS, CAMBOJIM3UPYIONIAs CYIECTBOBA-
HUe 00beKTa B TeUeHIEe HEKOTOPOTO TIePHOo/ia BpeMeH!. BoJIbITMHCTBO
00BEKTOB, TIPE/ICTABIEHHBIX HA JIMarPaMMe B3aUMOJIEHCTBUS, CyIIec-
TBYIOT B Te€U€HUE BCETO B3aMMOJIEICTBUS, TO3TOMY BCE OHW BBIPDOBHE-
HBI 110 BEPXHEN I'PaHuIle AMArPaMMBbl, & JIUHUK UX KU3HU POBEIECHBI
OT Bepxa /10 Hu3a.
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0ObEKTbI
¢ : Client p : ODBCProxy
u create() ) - CMHXPOHHOE
—— | :Transaction | oo5,enye !
setActions(a, d, 0) ' '
setValues(d, 3.4 :
1
Bpems napameTpbl
setValues(a, "CO") 5
. @
< SC_OD’]_H’]_It_e(_j)_ - f JIMHUA XXU3HU
destroy() : cneumdukaumns '
‘\ X\ACI’IOJ’IHGHMH '
1
- aCUHXPOHHOEe :
1 COO6U_LeHV|e YHUYTOXEHNE 1
: obbekTa !
'coobleHne
BO3BpaTa

Puc. 19.2. Inarpamma nocnenoBaTenibHOCTH

OO6beKThI MOTYT OBITH CO3/IaHBI B TIPOIlecce B3anMoeicTsust. VX Bpe-
M1 JKU3HU HAYMHAETCS C TIOJIyYeHMs COOOIIEH NS Create, HAIPABIEHHO-
ro K IPSIMOYTOJBHUKY OOBEKTa B HaYajle JKU3HEHHOTO Ty TH. PaBHBIM
00pa3oM B TPoIlecce B3aNMOIENCTBUS 00BEKTBI MOTYT YHUUTOKATHCSI.
VX TuHUS KU3HU 3aKaHYNBAETCS MIPU MOJYIeHUN COOOIIEHUs destroy,
9TO TpahUIeCcKu OTMEUEHO OOIBIITUM CUMBOJIOM X.

Ecsit B3anMo/ielicTBIE OTpaKaeT NCTOPUI0 KOHKPETHBIX 00HEKTOB,
TO CUMBOJI 0O0BEKTA C MOAYEPKHYTHIM UMEHEM PA3MEIIAETCsT B HAUATe
JuHnY kn3Hu. OJIHAKO B OCHOBHOM BaM TIPHUJIETCS TTI0Ka3biBaTh B3au-
MOZIEHICTBUA TTPOTOTUTIOB. [Ipy 5TOM MUHUY KU3HU HE TIPECTABISIOT
KOHKPETHBIX 00BEKTOB — OHU CHEIUMUIUPYIOT TIPOTOTHITHBIE POJIH,
[PeJACTaBJIAIONINE PasHble OOBEKThI B KajKIOM 9K3E€MILISPe B3aUMO-
JericTBud. B 1anHOM cirydae He Hy»KHO TIOTYePKUBATh UMEHA, ITOCKOJTb-
Ky OHU He CUMBOJIU3UPYIOT KOHKPETHBIX 00bEKTOB.

Ha 3ameTky. ECnn 00bekT N3MeHAeT 3Ha4YEHMUS CBOMX aTpu-
OyTOB, CBOE COCTOSIHME MO0 CBOU POJIN, TO Bbl MOXETE NMOMeE-
TUTb Takylo MoaNGUKaLMIO, Pa3MeCTUB MUMKTOrPaMMy COCTOS -
HUS HA IMHUU XN3HU 0OBbEeKTa B TOUKE, rAe NPOUCXoauT nuame-
HEeHMe.

Bo-BTOpbIX, 910 Hasmure Gokyca yrpasienus. Qokyc ynpasienus
(focus of control) — BbicOKMiT y3KMii IPSIMOYTOJIBHUK, TIOKA3bIBAIOIINN
TIEPHOJL BpEMEHH, B TEUEHIE KOTOPOTO OOBEKT BBITIOJIHSIET [EHCTBUAE — KaK
HEIOCPEICTBEHHO, TAK ¥ C TIOMOIIBIO 3aBUCUMOI TIPOLIeyPbl. BepxHsist
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rpaHb MPSMOYTOJbHUKA BHIPOBHEHA 110 HAYay JIEHCTBUS, 8 HUKHSIST —
0 €T0 3aBEPIIEHII0 U MOKET OBITh OTMeYeHa COOOIIEHEM BO3BPATa.
BbI MoskeTe TOKa3aTh BJIOKEHHOCTH (QOKyca YIPABIEHMs, BBI3BAHHYTO
peKypcueii, BBI30BOM COOCTBEHHOI orieparuu Jnbo BO3BPATOM BbI30Ba
U3 IPYroro 00beKTa, HAJIOKUB APYToii (hOKyC yIIpaBJIeHUs Yy Th IIpaBee
POUTENBCKOTO (TaKMM 06Pa30M MOKHO H300Pa3UTh CKOJIBKO YTOIHO
ypOBHel BioxkeHust ). Eciin HykKHO 0COOEHHO TOUHO TIOKA3aTh PACIIOJIO-
emre (hoKyca yrpaBJIeHsi, OTTEHITE YacTh MIPSIMOYTOIbHUKA, 0003Ha-
YATOIIETO TIEPUO/T BPEMEHH, B TEUEHNE KOTOPOTO Ha CAMOM JieJie paboTaeT
MeTo/1 00beKTa 1 yITpaBJIeH e He Tiepeaercs Ipyromy oobexTy. [Ipasna,
9Ta KOHCTPYKITUS OY/IET Ka3aThCsl IOBOJBHO «YTSIKETEHHO».

OcHOBHOE COIEPKUMOE JIMATPAMMBI MTOCJIE[0BATETbHOCTH — C000-
wjenusi. OHu M306paKAIOTCS CTPETKAMU, HATIPABJIEHHBIMU OT OJIHOM JTH-
HUW KU3HU K Apyroil. CTpeKka yKa3blBaeT Ha TIPUEMHUK COOOIIEHMS.
Eciu TakoBoe aCHHXPOHHO, TO CTPEJIKA PUCYETCSI «YTOJKOM», a €CJIN
CUHXPOHHO (BBI30B), TO 3aKPAIIeHHBIM TPeyToabHUKOM. OTBET Ha CHH-
XpoHHOE coob1eHre (BO3BPAT M3 BbI30BA) TIOKAa3bIBAETCS ITYHKTHPHOI
CTPesKoi «yroakom». Coolrienne BO3BpaTa MOKET OBITh OIIYIIEHO,
MOCKOJIbKY KasK/IbIil BBI30B HESIBHO MOJPA3yMeBaeT BO3BPAT, HO UHOT-
na yIo6HO TakuM 06pa3oM TIPOJEMOHCTPUPOBATH BO3BpaAlllaeMoe 3Ha-
JeHue.

Yiopsiiouere o BpeMeH! BJIOJIb €MHCTBEHHON JINHUU JKU3HU
BechbMa BasKHO. OOBIYHO TOYHOE PACCTOSIHUE HE MMeeT 3HAUEHUST; JIH-
HUW JKU3HU TTOKA3bIBAIOT JIUIIb OTHOCUTEJHHbIE TTOCIE0BATETBHOCTH,
M09TOMY He 00eCIiednBaioT MacITabHoro orobpaskenust Bpemenu. Kpo-
Me TOTO, MO3UIIK COOOIIEHUI Ha OTICJBHBIX TTapax JUHWIT JKU3HH, KaK
MPaBIJIO, HE BJIMSIOT Ha XPOHOJIOTHIO Miepeaun nHbopMarmu; coobiie-
HUS MOTYT IIOCTYIIATh B J11060M Topsiake. [Tosrbie Habopbl cOOOIEHMI
HA OT/IEJIbHBIX JIMHUSX JKU3HU (DOPMUPYIOT YACTUIHOE YIIOPSIZIOUEHNE.,
Cepurt cOOOIIEHNUT, OTHAKO, YCTAHABIUBAIOT 1€MTb TPUYUHHBIX CBSI3€EH,
M03TOMY JIF00ast TOYKA Ha IPYTON JINHUY KU3HU B KOHIIE TIETH TOJDKHA
BCETr/Ia CJIeI0BATh 32 TOUYKOW Hayasla ey Ha MCXOHON JIMHUH.

CTpyKTypupoBaHHOE ynpaBneHue
Ha puwarpammax nocnefoBaTesibHoCTH

[TocsiejoBaTeIbHOCTH COOOIIEHIIT TPEKPACHO MOAXOANT J1J1s1 0TOOpa-
JKEHMUST OT/IE/IbHBIX JIMHEHHBIX TT0C/IE/I0BATEIBHOCTEN, HO 4aCTO BO3HHUKA-
eT HeoOXOAMMOCTh MOKA3aTh YCJAOBHbIE OMEPaTOPbl U IUKJIbL. VIHOTIA
HY’KHO OTOOPA3UTD TTApaJIIeTbHOE BBIMOJTHEHNE MHOKECTBA MOCIEI0Ba-
TEJIbHOCTEN. DTU PAa3HOBUAHOCTH BBICOKOYPOBHEBOTO YIIPABJICHUST MO-
ryT OBITh MOKA3aHbl Ha AMarpaMMax T10CIeJ0BaTeTbHOCTH ¢ MOMOIIBIO
OIIEPAaTOPOB CTPYKTYPUPOBAHHOTO YIIPABJICHUSI.
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Onepamop ynpasnenus (control operator) nzobpaskaercst Ha jna-
rpamMMe MOCJIeI0BATEIbHOCTU B BUJIE MTPSIMOYTOJIbHON obtactu. OH co-
IIPOBOJK/IAETCS TETOM — TEKCTOBOI METKOI, 3aK/II0UEeHHOM B MaJIeHbKUI
NATUYTOJBHUK, B BepXHeM JeBoM yriy. OHa moka3bsiBaeT, KaKoi 3TO
orepaTop yupasienus. Oneparop npuMeHseTcs K JUHUSAM KU3HH, KO-
TOpBIE €TO TePeceKaioT. ITa YacTh Ha3bIBAETCs TeJIoM omepatopa. Ecam
JIMHUST KU3HI HE 3aTPAriBAETCST OMIEPATOPOM, OHA MOKET OBITH TIpepBa-
Ha B ero HavaJje (BBepxy) M IIpoioJiKeHa B KOHIle (BHU3Y). Hallle Bcero
IPUMEHSIOTCS CJIe/IyIole BU/Ibl yIIPABJICHUS:

O neoGsi3arenpHOe BbinosHenue (Ter opt). Tesro aToro ypasJisiio-
IETO OTIePAaTOpPa BBITTOJIHSIETC, €CJIU 3alIUTHOE YCJIOBUE UCTUH-
HO Ha ero BXojie. 3allUTHOe YCJI0BUE — 9TO OYJIEBO BhIPaKeHHE,
KOTOPOE YKa3aHO B KBaJ[PATHBIX CKOOKAX B BEPXHEIT YaCTH OHON
U3 JIMHWIT JKU3HU BHYTPH TeJIa U MOKET CChLIATHCS Ha aTpUOyThI
00DBEKTa;

U ycaosHoe BoinosHenue (Ter alt). Teso ympasJsioniero omeparo-
pa pas/esisieTcsi Ha HeCKOJIBKO Mo001acTeil TOPU30HTATbHBIMU
NYHKTUPHBIMU JuHusMK. Kaskas mogobaacthb npeacTaBisier
OJIHY BETBb YCJIOBUS M CHAOKeHA CBOMM 3Al[UTHBIM YCJIOBUEM.
Ecuu sauurHoe ycaoBue mogo6acTi HCTUHHO, TO OHA BBIIIOJI-
HsieTcst. BMecTe ¢ TeM MOJKeT BBITOJIHUTHCS He GoJjiee OJHON
nogo6iactu. Eciim MCTUHHO HECKOJIBKO 3all[UTHBIX YCJIOBUI,
TO BBIOOP TTO0OIACTH JIJIST BBITIOJTHEHUS HE OTIPE/IEJIEH 1 MOJKET
BapbUPOBATHCS OT 3aITyCKa K 3amycKy. Ecji H1 01HO U3 yCJI0BUi
He UCTUHHO, TO yIIPaBJIeHUE MTPOIOJIKACTCS 3a MpejieJlaMU olle-
paropa. OjHa 1o06/1acTh MOKET UMETh 0C0O0€ 3allUTHOE YCJIO-
Bue [else]. Takasg mo10061aCTh BBIIOJHAECTCS, €CJIU HE UCTUHHDBI
HUKaKUe JIPYTUe 3alTUTHbIE YCIOBUS;

U mapasienbHoe BbimoJHeHUe (Ter par). Tesmo ynpaBJsgioniero
orepaTopa JeJUTCS Ha HECKOJIBbKO T0106/1acTell TOPU30HTAIb-
HBIMU MYHKTUPHBIMU JHusIME. Kak1ast mogo6acts mpeicTas-
JISIeT TapaJliesIbHbIH (KOHKYPUPYIOIINWI ) TIOTOK BBIYUCIECHUH.
[Tpu 5TOM B GOJIBIITMHCTBE CIyYaeB Kak/Iast TOA00IaCTh BKITIOYA-
eT pa3Hble JIMHUN Ku3Hu. Korja yrnpasienue mepexouT K JJaH-
HOMY OIEPaTopy, BCE €ro MOA00JACTH HAYNHAIOT BBITTOJIHSITh-
¢S mapaJiesibHo. Boinosnenue cooOIennii B Ka/a0i U3 HUX
MOCJIeJOBATETHLHO, HO OTHOCUTEIbHBII TOPSIIOK COOOIIeHII
U3 MapajulesIbHbIX 110006/1acTeil COBEPIIEHHO TPOM3BOJIEH. JTa
KOHCTPYKIIUS HE JIOJKHA ITPUMEHSITHCS, €CJIM Pa3Hble BBIYMC-
JIeHUsT B3anuMoieHcTBYI0T. OueHb y00HbBIN omepaTop, Tak Kak
CYIIIECTBYET OYeHb MHOTO CUTYaIlMi U3 PeajibHOTO MUPA, B KO-
TOPBIX MOKHO BBIUJIEHUTH HE3aBUCUMBbIE MTAPAJIJIETbHbIE TOTOKU
NesITeJIbHOCTH;
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U mukmmyeckoe (MTepanMOHHOE ) BBIOJHEHUE (Ter 100p). 3alinT-
HOE YCJIOBHE TTOSIBJISIETCST B BEPIIUHE OJIHOM JIMHUY ;KU3HU BHYTPU
Tesia. Testo onepaTopa IUKJIA BBITTOJIHSAETCST HEOHOKPATHO — /10 TEX
op, TOKa 3alMUTHOE YCJIOBUE MCTUHHO TEPe KAk /101 uTeparu-
eii. Korza ske oHO mpuHUMaeT 3HaueHue false (JI03Kb) B BEPITUHE
TeJIa, yrpaBJieHue epelaeTcs 3a TpeJiesibl OTlepaTopa.

CymecTByeT Takske MHOKECTBO JPYTUX OIEPATOPOB, HO TIepednc-
JIEHHbIe HCIIOJIB3YIOTCsT HanboJiee 4acro.

Jlnst yeTKOro 0003HAYEH S IPAHUIL ANATPAMMA TOCJIEI0BATETbHOC-
TH MOSKET 3aKJIIOYaThCS B IPSIMOYTOJIBHUK C TETOM S0 B BEPXHEM JIEBOM
yTJIy. 32 3TUM TETOM MOKET CJIeZIOBATh MMST IMarpaMMBbl.

Ha puc. 19.3 nmpencrasien ympoIieHHbIi mpuMep, KOTOPBIT HILTIOCT-
pUpyeT UCTIOIh30BaHNe HEKOTOPBIX YIIPABJISIONINX onepaTopoB. [1omp30-
BaTeJIh MHUIMUPYET TT0C/Ie/I0BAaTeTbHOCTD. [1epBbIil omepaTop — onepatop
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Puc. 19.3. Onepatopbl CTPYKTYPUPOBAHHOIO YNpaBfieHns
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rksia. [ludper B ckoOKax (1, 3) 03HAYAIOT MUHUMAJIBHOE U MAKCHMAJTb-
HOE KOJIMYECTBO BBINOJIHEHUN Tesa Iukia. Ilockobky MUHUMAaTIbHOE
YUCJI0 — eIMHUIA, 3TO TEJIO BBITIOJHUTCS KaKk MUHUMYM OJINH pPa3, Iipe-
J&KJe ueM Oy/IeT TPOBEePEHO 3aNUTHOE yCIoBHe. B 1ukie moibp3oBaresib
BBOJIUT TIApOJib, U cUcTeMa TIpoBepsieT ero. [{uki mpepsiBaeTcs mocie
TPeX IMOTIBITOK, XOTsI MOJKET 3aBePIIUTHCS U PAHbIIE B cJIydae BBOJIA He-
MIPaBUJILHOTO T1APOJIS.

Crenyionuii onepatop Heobst3aresbHbIiL. ETo Teso BbIOMHSIETCS,
€CJTV BBEJICH MPABUJIBHBIN MAPOJib; B TPOTUBHOM CJIyuyae OCTATOK /lha-
rPaMMBbI TIOCJIEIOBATENLHOCTH MTPOTTycKaeTcsi. Teto Heo0s13aTeIbHOTO
orepaTopa COAEPKUT B cebe TapasiesibHblil orrepatop. OmepaTops MO-
ryT OBITH BJIOKEHBI, KaK MOKa3aHo Ha puc. 19.3.

[TapasiesibHbBII OTIEPATOP UMEET JIBE TIO100IACTU: OTHA PA3pelaeT
M0JIb30BATEJII0 BBECTU HOMEP CU€Ta, a ipyrast — cymmy. [lockombky oHI
HapaJlJIeTbHbL, /1S 9TUX JBYX 3JIeMEHTOB He IIPeyCMaTPUBAETCs OIpe-
JIeJIeHHbBII TTOPS/IOK BBOJIA. DTO TOBOPUT O TOM, YTO IIapaJsljieIbHOCTh
He Bcerjia 03HayaeT o/HOBpeMeHHoe BbinosiHeHne. Ha camom zesie ato
TOBOPUT O TOM, UTO J[BA JICHCTBUSA HE CKOOPIAUHUPOBAHBI M MOTYT CO-
BEpINAThCs B JIOO0M Topsijike. Eciin oHM 1eficTBUTENBHO HE3ABUCHMBI,
TO MOL'YT IIePEeKPbIBATh APYT APYLa; €CJIU 5Ke [I0CIe0BATEIbHDL, TO OHO
HAYMHAETCS 10 3aBEPIIEHNH [[PYTOTO B TTPOM3BOJIBHON OUYepPeHOCTH.

[Tocse Toro Kak oba AefiCTBYS BBIMOJIHEHBI, TApaLIeJbHBIN orepa-
Top 3aBepiien. /lasee BHYTpU He0OsI3aTeILHOTO oneparopa GaHK Bbija-
eT HaJMYHbIE II0JIb30BATEII0. ITUM UCYEPIIBIBACTCS POJIb IUArPAMMBbI
110CJIe/I0BATEIbHOCTH.

BnoxeHHble AvnarpaMmmbl AeqTesibHOCTU

CauimkoM 6O0JbINKE AHATPAMMBI IeSITEJIbHOCTH MOPOI CIOKHBI
Ui monnManus. 11oaToMy UX CTPYKTypPUPOBAHHBIE Pa3/I€JIbl MOTYT
ObITH OPraHM30BaHbl B BU/E MOAYMHEHHBIX A€ATEJIbHOCTEH — 0COOEH-
HO B CJIydasiX, KOT/la TAKOBBIE BBIIIOJIHAIOTCS HE OJIMH Pa3 B Tpeesax
riaBHOW. [Ipu 9TOM TJIaBHAsK U TOYMHEHHBIE JEeSITeJbHOCTH N306pa-
JKAIOTCS Ha OT/EJbHBIX JuarpaMMmax. BHyTpuU riiaBHON auarpaMMbl
JIeSITeTbHOCTH TIO]MMHEHHAs e TeJIbHOCTD MPeJICTaB/eHa B BUjIe MPsi-
MOYTOJIbHUKA ¢ TeroM ref B JleBOM BepxHeM yriry. IMs IO J4MHEHHOTO
MOBeJIeHNST YKa3bIBAaeTCs B IeHTpe paMKH. [logunHenHoe moBejenne
He OrpaHMYMBAETCS [UATPAMMON /IeSITETbHOCTH; OHO TaKyKe MOYKET
OBITH ABTOMATOM, JHATPAMMOI MTOCJIE0BATEIbHOCTH WJIH JAPYTOM TIO-
Beslenuyeckoi cuenudukamnueii. Ha puc. 19.4 nmokasana puarpamma
¢ puc. 19.3, nepepucoBatHasi TaKiM 0OPa30OM, 4TO JIBE CEKIIUHU TIepeMe-
IIIEHbI B OT/EJIbHBIE TUArPAMMBbI eI TEJIBHOCTH, & Ha TJIABHOUN YKa3aHbI
CCBLTKM HA HUX.
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Puc. 19.4. BnoxeHHas gnarpamma gestenbHOCTH

JJ,uarpaMMbl KOMMYHUKaALUK

JlmarpaMMbl KOMMYHUKAIIUK OTMCBIBAIOT OPraHU3aInio 0OBEKTOB,
yuacTBYIOIUX BO B3auMmoseiictBuu. Kak nokassiBaet puc. 19.5, nua-
rpaMma KOMMYHUKAIK (hOPMUPYETCsT HAUMHAS C Pa3MeIeHusi 00beK-
TOB, YYaCTBYIOIINX BO B3aMMOJIEHICTBUM, B BepininHax rpacos. [lanee
B Bu/e AyT rpada nu306paskaioTcs CCLIKH, KOTOPBIE COEUHSIOT ITH
006bekThl. CBsA3sIM MOTYT OBITH TIPUCBOEHBI MMEHA POJIeid, MaeHTHhU-
nupyiorue ux. Vl HaKOHeIl, CBSI3U IOTIOTHSIIOTCS] COOOIIEHUSIME, KOTO-
pbiMu 0OMEHUBAIOTCST OOBEKTHI. Bee 3TO MaeT unuTaresio 4eTKoe BU3Y-
aJIbHOE IIPEJICTaBJIeHNE TIOTOKA YIIPABICHNS B KOHTEKCTe CTPYKTYPHOI
OpTaHM3AINU B3aNMO/IEHCTBYIONNX 0OHEKTOB.

Ha 3ameTky. B otanyme ot auarpammbl nocnenoBaTesibHOCTH,
Ha guarpamMmme KOMMYHUKaLMK He NPOAEMOHCTPUPOBAHbI SBHO
JINHUN XXU3HU 0O0BEKTOB, XOTA MOXHO NokKa3aTb COOOLLEHMS create
n destroy. K Tomy e ssBHO He oTobpaxaeTca GOoKyC ynpaBneHus,
XOTs1 nocnenoBaTeNbHbIA HOMEP KaX40ro coooweHns MoXxeT
yKkasblBaTb YPOBEHb BIOXXEHHOCTN.
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Inarpammel B3anMoaencTeums

00bEKT

1: create() orpaHu4eHne nytu
2 : setActions(a, d, 0)

3 : destroy()
coolueHne
( proxy {global}

—

5 2.1 : setValues(d, 3.4)
OLBEKT 5 2 setvalues(a, "CO")

/’

NnopsaKOBbIN
Homep

CCblJIKa —

t {local}
: Transaction I

p1: ODBDProxy

Puc. 19.5. Inarpamma KOMMYHMKaLMK

JlarpaMMbl KOMMYHUKAIUU 00JIaIal0T ABYMSI IPU3HAKAMU, KO-
TOPbIE OTJIMYAIOT UX OT [UarpaMM MocJje[0BaTeIbHOCTH. Bo-11epBbIX,
31ech ormedeH nymo (path), KOTOPBIN 0TOOPAKAETCST COOTBETCTBEHHO
acconuanuu. Bripouem, MOKHO Tak’Ke 1MOKa3aTh €ro B COOTBETCTBUU
C JIOKQJIbHBIMY TIEPEMEHHBIMU, APAMETPAMH, TTI00ATbHBIMU TIEPEMEH-
HBIME 1 oOpaiieHusMu K camomy cebe. [1yTh mpecTaBisieTr CTOYHUK
uH(bOpPMAINH 1JIsT 00BEKTa.

Bo-BTOpBIX, 3/1€Ch UMeETCS MOPSIKOBBIN HOMep. UToOBI yKa3aTh
HOPSIIOK COOOTIEHNUST BO BPEMEHH, BbI TIPE/IBapsieTe €r0 HOMEPOM HavH-
Has ¢ 1 u 1anee — B apudMeTHUECKOIi TPOrPecCuu /It KasKI0ro HOBO-
ro coobIieHus B oToKe yipasienus (2, 3, ...). YroObl 1mokasarb BJIO-
JKEHHOCTb, TIPUMEHSIETCS JIeCATUYHAS cucTeMa Kiaccubukarnmu J[pon
(1 — mepBoe coobiieHwe, KOTOPoe copepKRuT B cebe coobmtenust 1.1, 1.2
u 1.71.). KomndecTBo ypoBHeiT BlOKeHUS He orpaHnumBaerca. Kpome
TOTO, CJIeLyeT OTMETUTD, YTO HA IMHUU OJTHOU U TOH K€ CCBLIKU MOKHO
MOKa3aTh MHOKECTBO COOOIIeHNN (BO3MOKHO, MEPECHIIAEMbIX B Pa3-
HBIX HATIPABJIEHUSX ), U KAKI0€ OY/IeT UMETh YHUKATbHBIN MOPSIIKOBBII
HOMED.

Bousbnryio yacTh BpeMeHU BaM NMPUAETCS MOJIETUPOBATDH IPSIMble
nocJeloBaTesIbHbIE TOTOKK yTipaBieHus. Ho cymecTByeT u BO3MOXK-
HOCTBH MOJIEJTUPOBAHUS OOJIee CIOKHBIX MTOTOKOB, BKJIOYAIONNX B ceOst
urtepanuu u BeTBIenne. Mmepayus (iteration) mpeacrasisietr coOoi
MOBTOPSTIONIYIOCS MTOCIEI0BATEIBHOCTD co0bIeHnit. YToObr cMOIETH-
pOBaTh ee, HA/I0 CHAGAUTD MOPSIIKOBLIIT HOMEpP BbIPAKEHIEM MTEPATTHH
B hopmate #[1 := 1..n] (MU ITPOCTO *, €CJN HY’KHO TIOKA3aTh HAJIUUNE
uTepanuy, He BAABasiCh B jleTasn). Mtepaius roBOPUT O TOM, UTO CO-
o0IIleHNE U BCEe €r0 BJIOKEHUS! JIOJKHBI TIOBTOPUTHCST B COOTBETCTBUN
C 3aJIaHHBIM BbIPpasKeHNEeM. AHAIOTHYHBIM 00Pa30M YCIIOBHE TIPEICTaB-
JsieT coobIeHne, UCTIOJHEHE KOTOPOTO YYACTBYET B BHIUUCIEHUN
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OysieBa BhIpaskeHusi. ITOOBI CMOIENUPOBATH YCIOBUE, MOPSIAKOBBINA
HOMEp TPEeABAPSIOT YCIOBHBIM BhIpa)KEHUEM, TAKUM KaK, HaIlpUMep,
[x > 0]. AnbrepHatuBHbIil yTh 6emeaenus (branching) umeer tor xe
MOPSZIKOBBINT HOMEP, HO KaK/IbIH TYTh IOJKEH YHUKAJIBHO OT/IESATHCS
HeIepeKPhIBAIONTUMUCS YCIOBUSIMU.

Kax nmsg nrepanmii, Tak u ais BetBiaenus UML ne permamen-
TupyeT (hopMaT BbIpakKeHUsI BHYTPHU CKOOOK; BBl MOJKETE MCII0JIH30-
BaTh ICEBAOKOJ MO0 CUHTAKCHUC OIPEIEJIEHHOrO A3bIKa IPOrPaM-
MHUPOBaHUS.

Ha sameTky. Ha gpnarpammax nocnenoBaTenibHOCTU CBA3U MeXay
obbekTaMun He NMokasbiBalTCs ABHO. TakXe Ha HUX He oTobpa-
XalTcs NOpsaKoBble HOMEpPa COOBLLEHNI; OHN 3aJaHbl HESIBHO
dU3NYECKNM YyNOPSA0HEHMEM COOOLLEHNI Ha AyarpaMmme CBepXy
BHM3. OgHako nonyckaeTcs 0TobpaxeHne ntepaumin n BETBNEHUS
C MCMOJIb30BAHVEM YNPABASIOLLMX CTPYKTYP AvarpamMm nocneno-
BATEJ/IbHOCTU.

CeMaHTHMuYecKas 3KBUBaAJIGHTHOCTb

[TockosbKy 1 iMarpaMMBbl 110CJIe/I0BATEIbHOCTH, U IHarpaMMBbl KOM-
MYHUKAIIMH HACJIEAYIOT OJHY U Ty e nHpopmainio metamozaean UML,
OHU CEMaHTUYECKH SKBUBAJIEHTHBI. B pe3ysibraTe Bbl MOJKETE B3SITh OTHY
JMarpaMMy U IpeoGpasoBath ee B APYryio 6e3 Kakux Obl TO HU OBLIO TO-
Tepb MHGOPMAIINH, KaK MOKHO 3aMeTuTh 110 puc. 19.2 u 19.5, kotopbie
CEMaHTHYeCKHU 9KBUBaJIEHTHBL. OIHAKO 3TO He 3HAYUT, 4TO 00€ JUarpam-
MBI SBHO BU3YAJIM3UPYIOT OIHY U TY ke nHdopmaimio. Harpumep, amna-
rpaMMa KOMMYHUKAIUu Ha puc. 19.5 mokasbiBaet, Kak CBSI3aHbI OO BEKTHI
(obparute BHUMaHKe Ha aHHOTaIMu {local} u {global}), a COOTBETCTBYIO-
T1as [uarpaMma rocseoBaTesbHocTH (puc. 19.2) — "et. 3aro quarpamMma
MOCJIEI0BATEILHOCTH MTOKA3bIBAET BO3BPAT COOOIIEHUsT (OTMETUM BO3-
BpalifaeMoe 3HaueHue connitted), a COOTBETCTBYIONIAS AMarpaMMa KOMMY-
HUKAIUU — HeT. B ocHoBe 00enx AuarpamMM JIEKUT OJTHA U Ta JK€ MOJIEID,
HO TIpeJICTaBJIeHa OHA HECKOJIBKO 10-pasHoMy. [Tockosbky Mozesb, orm-
caHHasi B O/THOM (popMmaTe, He COEeP;KUT MHPOPMAITIIO, KOTOPAsI TPUCYTCT-
ByeT B JIPYIOM, MOJKHO CKa3aTh, UTO JIMArPAMMBbl T10CJI€I0BATEIBHOCTH
1 KOMMYHUKAITUX BCE Ke CO3/IA0T /IBe TTPUHITUTTHATBHO Pa3Hble MOJIEIH,
XOTSI ¥ KCHIOJIB3YIOT OJIHY 001Iy10 B KauecTBe Ga3oBoii.

O6Liee npuMmeHeHue

JlnarpamMmbl B3aUMOJIEMCTBUS IPUMEHSIOTCS JIJIST MOJIEIMPOBAHUS
JIMHAMWYECKUX ACTIEKTOB CUCTEMBI. ITU ACTIEKThI MOTYT T10/[Pa3yMeBATh
B3aUMOJIENCTBIE HK3EMILISIPOB JIIOOOTO POjIa Ha JTI0OOM ITPEICTaBICHUN
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ITamob npeo-
cmaenenui
apxumexmy-
pol 06cydic-
odaromcs

6 eaaee 2,
IKIEMNIAPBL —
6 2a1aee 13,
KJaaccot —
eéenasax4du9,
axmueHbvle
Kaaccol —

6 eaase 23,
unmep@eii-
cvt—eenaesell,
KoMnoHen-
moL — 6 2qa-
ee 15, y3noL —
6 2aiage 27,
cucmemol

u noocuc-
memolL —

6 eniage 32,
onepavuu —
eéenasax4u9,
eapuanmol
ucnoav3oea-
Hus —

6 enase 17,
Koonepauuu —
6 enage 28.

Inarpammel B3anMoaencTeums

APXUTEKTYPbI CUCTEMBbI, BKJII0Yast KJIacChl (B TOM YKCJI€ aKTUBHBIE ), HH-
Tepdeiichl, KOMIIOHEHTBI U Y3JIbL.

Korza auarpaMmbl B3auMOLEHCTBHS UCIIOIb3YIOTCS ISl MOJIE/I-
POBaHUSA HEKOTOPBIX AUHAMUYECKUX ACIIEKTOB CUCTEMbI, 9TO J1€/JaeTCs
B KOHTEKCTE CHCTEMbI B 11€JIOM, IIOACUCTEMBI, Olleparnu Jubo Kracca.
MOKHO TakKe IIPUCOeAUHUTD UarpaMMbl B3aUMOJAEHCTBUS K Bapu-
aHTaM KMCIIOJIb30BaHUsl, YTOOBI MOJEIUPOBATDH CIIEHAPUH, U K KOOIIE-
panuaM, 4ToObl MOAENNPOBATH AMHAMUYECKHE aCIEKThI COOOIECTB
00BEKTOB.

JluarpaMMbl B3aMOIEHCTBUA OOBIYHO UCIIONB3YIOTCA JIBYMsI CIIO-
cobamu:

1. Umobwr modeauposams nomoxu ynpasienus, ynopsooueHHvle no
spemenu. J11s1 9TOro NIPUMEHSIIOTCS IUarpaMMBI II0C/Ie/10BaTe b=
Hoctu. MojienpoBanue OTOKA yIIPaBJIeHUs, YIOPSIOYeHHOTO
10 BPEMEeHH, BBIJIEJISET Mepeadn cOOOIeHnil B XPOHOJIOT -
4eCKOM TOPSIZIKE, YTO, B YACTHOCTH, YAOOHO JIJIST BU3YyaIu3aIiiun
JMHAMHUYECKOTO TI0BE/IeHNSI B KOHTEKCTe ClleHapheB BapUaHTOB
MCT0JIb30BaHMs. [[marpaMmbl TTOCIEI0BATEIbHOCTH JIyUIle BbI-
MOJTHSIOT 33/1a4y BU3YaJIMU3allUM TPOCTBIX UTEPAIMI 1 BETBJIE-
HUSL, YeM JiarpaMMbl KOMMYHUKAIIH.

2. Ymobvr modenuposamsv NOMOKU YNPAasienus no 0P2aHu3ayuu.
[luist 3TOTO IPUMEHSTIOTCST IMarpaMMbl KOMMYHUKaInu. Mo-
JieIMpOBaHye MOTOKa yIIPaBaeHus 110 OpraHu3aliuy BblesseT
CTPYKTYPHBIE CBSI3M MKy 9K3EMILJISIPAMI BO B3aUMOJICHICTBUN
HAPSILy C COOOIEHUSIMI, KOTOPbIE MOTYT MEXK/Yy HUMHU TIe€pe/ia-
BaTbCS.

TunnyHble NnpuemMbl MOAENNPOBaHNA

MopenupoBaHue NOTOKOB ynpaBieHus,

ynopsaAo4eHHbIX MO BpEeMEeHU

PaccmoTpuTte 06BEKTHI, KOTOPBIE HAXOAATCS B KOHTEKCTE CUCTEMBI,
MOJICICTEMBI, OTIepaI[ii MK KJacca, a TakkKe 0ObEeKThl U POJIH, KOTO-
pble YY4aCTBYIOT B BapUaHTE MCIIOJIb30BaHUs WK Kooteparuu. ITo6br
CMO/IEJINPOBATD IIOTOK YIIPABJIEHUSs, IIPOXOASAIINIA Yepes 9TH 00bEKThI 1
POJIH, KCITOJIb3YITE ArarpaMMbl B3aUMOIEHCTBHUST; YTOOBI MOYEPKHYTh
BPEMEHHO MOPSI0K COOOIIEHUH, IIPUMEHANTEe pa3HOBUIHOCTD J{Ua-
rpamMM B3aUMO/IEHCTBUM — AMArpaMMy MOCJIe/I0BaTeJIbHOCTH.

YT100BI CMOZEINPOBATH TIOTOK YIIPABJICHMS BO BPEMEHU, HE0OXO0-
JIIMO:
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Cucmemvl

u nodcucme-
Mot 00Cyic-
daromcs

6 2nage 32,
onepavuu

U K1accol —
eéenasax4u,
sapuanmol
UCNOIb30-
eanus —

6 2naese 17,
Koonepa-
uuu — 6 2aa-
ge 28.

Bpemennvie
Memxu
obcync-
daromcs

6 enase 24,
npeo-

u nocmycno-
8us — 6 2aa-
6e9,
nakemot —

6 2siage 12.
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O YcraHOBUTH KOHTEKCT B3aUMOENHCTBUS (TO €CTh OTPEETUTD,
UJIET JIK PeYb O KOHTEKCTE CHCTEMbI, MOCHCTEMBI, OTIEPAT[IH
WK KJtacca, MO0 OTHOTO U3 CIIeHApUEB BapUaHTa MCIOJIh30Ba-
HES, 1160 KOOIepaiun).

O YcraHoBUTH OCHOBY B3aMMOJIEICTRYIS, HACHTH(UIINPOBAB 00bEK-
THI, KOTOPBIE UTPAIOT POJIb BO B3aUMO/IECTBUU. PacioyioKUTh
UX Ha [uarpaMMe T0CJIe[0BaTeIbHOCTH CJieBa HallpaBo — oT 00-
Jiee BaJKHBIX K 3aBHCHMBIM.

O M3006pa3uth JUHUIO JKU3HU KAKIOTO 00beKTa. BOIBITNHCTBO
U3 HUX CYIIECTBYET Ha MPOTSKEHUN BCETO B3aUMOIEHCTBUSI.
Jluist Tex jKe, KOTOPbIe CO3/AI0TCS U YHUUTOKAIOTCST BO BPEMsI
B3aMMO/ICUCTBUS, YCTAHOBUTE JIMHUU JKU3HU COOTBETCTBYIONINM
00pasoM, SBHO 0603HAUNB «POKIEHIE» U «CMEPTh» 0OBEKTa CO-
OOIIEHUSIMU CO CTEPEOTHITAMHU.

O Hauwunas ¢ coobieHust, KOTOpoe MHUIUUPYET B3aMMO/IEHCTBIE,
PAaCIIOJIOKUTE BCE TIOCIEYIOIINE CBEPXY BHU3 MEKIY JUHUSMU
JKM3HU, OKa3bIBasi CBOMCTBA KasKI0TO COOOMIeHNsT (B 4aCTHOC-
TH, €T0 MapaMeTPhl), HACKOJBKO 9TO HEOOXOAMMO JIJIsT 00hsICHE-
HUST CEMAHTHKHU B3aMO/IEHCTBYSI.

O Ecau BaM HYKHO BU3yaJU3MPOBATh BJIOKEHHOCTb COOOIEHMIA
WJIM MOMEHTA BPEMEHH, B KOTOPBIN BBITTOJHSIETCST KOHKPETHOE
BBIYUCJICHNE, CHAOUTE JIMHIIO JKU3HU KasK10T0 00beKTa ero (ho-
KYCOM YITPABJIEHHSI.

O Ecmu tpebyetcs crieruunpoBaTh BpeMeHHbIE UJIH TIPOCTPAHCT-
BEeHHbIE OTPaHUYeH s, CHabANTe Kaxk/0e COOOIeHne BPeMEHHOIT
METKOI1 1 MPUCOEANHUTE COOTBETCTBYIOIINE OTPAHUYEHIS Bpe-
MEHH ¥ TIPOCTPAHCTBA.

O Ecau Heobxoanmo crennduiinpoBarh MOTOK YIIPaBIeHUs Ooree
(bopMaIbHO, TIOKITIOUNTE K KasKAOMY COOOTIEHUIO TIPeI- 1 TTOC-
TYCJIOBUSI.

OrzenbHasd quarpaMmma ocse/[0BaTeIbHOCTH MOKET 1T0Ka3aTh TOJIb-
KO OJIMH ITOTOK YIIpaBJeHus (XOTsI J0IyCKAeTCs BbIPAKEHUE CTPYKTYP-
HOM NapaJlJIeJIbHOCTU CPe/ICTBAMU YIIPABJISAIONINX CTPYKTYPHBIX ollepa-
TopoB). OOBIYHO MPUXOANUTCS MMETh €0 CO MHOKECTBOM JHarpaMm
B3aUMO/IEICTBUS; HEKOTOPbIE N3 HUX [TePBUYHBL, a [PyTrHe OKa3bIBAIOT
aJIbTepPHATUBHBIE ITyTH WU UCKJIIOYNTEbHbIE ycaoBus. st opranusa-
MK 9TUX HAOOPOB IUArPaMM IOCJIE[0BATETLHOCTE MOKHO UCIIOJIB30-
BaTh MAKETbI, IIPUCBANBAsT KAXKIOW UarpaMme COOTBETCTBYIOIIEe YHU-
KaJIbHOE NMSI.

B kauectBe npumepa na puc. 19.6 mokasana quarpamma nocJie10Ba-
TE€JbHOCTH, OIIMCbIBalOIasA IOTOK YIIpaBJE€HUA, KOTOprﬁ WHUIUUDPYET
npoctoii Tesedonublii 380HOK. Ha 9TOM ypoBHe abcTpakiyu Cyiiect-
BYIOT YeThIPe POJIH, BOBJIEYEHHBIE B TIPOIiecc: [Ba abonenTa (Callers) — s
u r, Oe3pIMIHHBIN Teedon Switch m aK3eMIUISIp ¢ Kaacca Conversation
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(PasroBop) mexy 1ByMst aboHeHTaMu. [Ipy TOM 4TO iMarpaMma MoJie-
JIUPYET YeThIPE POJIU, KAKIBII 9K3EMILISIP AMarpaMMbl UMEET KOHKPET-
Hble 00BEKTBI, CBSI3AHHBIE ¢ KaK0H 13 posieil. OuH 1 TOT ke obpaserr
B3aMMO/IEMCTBUS TIPUMEHSIETCS K KaJK/IOMY 9K3EMILISIPY AHarpPaMMBbl.

s : Caller : Switch r: Caller

_:_ liftReceiver

setDialTone()

tone {dialed - tone < 30 sec}
* dialDigit(d)

routeCall(s, n)

dialed -

«create»

¢ : Conversation

ring()

liftReceiver

connect(r, s)

conpect(r) connlect(s)

T ! T T '

v | Mocne coeanHeHus '
abOHeHTbI S U T
MOryT oObMeHMBaTbLCS
MHopmaumen

Puc. 19.6. MogennpoBaHue noToka ynpaBieHus BO BDEMEHM

TTocsieroBaTeIbHOCTh HAYMHAETCS ¢ TOTO, UTO OftnH Caller (aGOHEHT S)
nocbitaet curtadn (1iftReceiver — casirne TpyGkm) obbekTy Switch. B cBoto
odepesib, Switch mocwimaer setDialTone (mHHBINATYI0K) 00BEKTY Caller,
KOTOPBIIl HauMHAeT uTepanuio coodbienunit dialdigit (nabopHomepa).
Orpannyenue MOKa3bIBAET, UTO ITA MMOCAE0BATEIBHOCTH JOJIKHA 3a-
HUMaTh He osibiie 30 ¢. /fluarpamMmma HUYero He cOOOIIAeT O TOM, YTO CJTy-
YUTCSI, €CITM BpEMEHHOE OrpaHrdeHre Oy/ieT HapyIeHo. YToObl mokas3aTh
MOCJIE/ICTBYSI HTOTO COOBITHST, MOKHO BKJIFOUNTD BETBb WJIH JK€ OT/ETBHYO
JIMarpaMMy MoCJIe0BaTeIbHOCTH. 3aTeM 00EKT Switch BEI3BIBAET CaMO-
ro cebst 1151 BhIIoJIHeHUsT onepaiuu routeCall (mepenarbBoizos). [laee
OH co3/1aeT 00beKT Conversation (¢), KOTOPOMY MOPYYAET BCIO OCTATIBHYIO
paboty. XoTst 3/1eCh 3TO U He MOKA3aHO, OOBEKT C JOJIKEH BBITOJTHSIITH
JIOTIOJTHUTEJIbHBIE 005I3aHHOCTH KaK YaCTh MEXaHM3Ma, YUUTHIBAIOIIETO
CTOMMOCTH Pa3TOBOPOB ¥ BBICTABJISIONIETO cyeTa abOHEHTaM ([IaHHBIN
MEXAHW3M JIOJKEH OBITh OMUCAH B APYTON [UATPaMMe B3aMMOJIENCT-
Bust). O6bexT Conversation (¢) sBoHUT Caller (r), KOTOPBIN AaCHHXPOHHO
nocbTaeT coobienue liftReceiver. 3arem 0O6beKT Conversation roBOpHUT
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Cucmemvl

u nodcucme-
Mol 00Cyic-
daromcs

6 2niage 32,
onepavuu

u Kaaccol —
6 enasax 4
u9, eapuan-
mbl UCNOJIb-
3068anus —

6 2aaese 17,
Koonepauuu —
6 eaase 28.

Cesasu
3asucumocmu
oocycoarom-
ca 6 znasax 5
u 10, oepanu-
Yenus, cés-
3anHvle

c nymamu, —
6 eaaee 16.

L ]277]

Switch, yTOOBI TOT BBI3BAJI OIEpaINIo connect (COEAMHUTB), U cO00IIaeT
0601M abOHEHTaM, YTO HYKHO BBITIOJHUTD CONNECt, IOCJIE Yero OHU CMO-
ryT 06MeHUBaThCsI HH(MOPMAIIHEil, Kak TTOKa3aHO B TPUMEYAHUN.

Jlmarpamma B3anMO/IEHiCTBUS MOXKET HAUMHATHCS UJIN 3aKaHUYNBATh-
cs1 B J11060i1 ToUKe mocenoBarebHOCTH. [[oTHast TpaccMpOBKa MOTOKA
VIIPaBJIEHUS] MOKET ObITh YPE3BBIYAITHO CIIOKHOM, TI09TOMY Pa3yMHO
BBIJIEJIUTH OO BEMHBIE TOTOKK B OT/IE€TbHbIE THATPAMMBI.

MoaenupoBaHue NOTOKOB ynpaBieHUs

Mo opraHu3auum

PaccmoTpute 00bEKTHI, CYIIIECTBYIOIIIE B KOHTEKCTE CHCTEMBI, TIO/I-
CHCTEMBI, OTIEPAINY WU KJIACCA, & TaKKe OOBEKTBI M POJIU, TPUHUMA-
I01[He yyacTue B Koomeparnuu. YToObl CMOIeNPOBATH MOTOK YIIPaB-
JIEHVsT, KOTOPBIN MPOXO/UT Yepe3 3TN OOBEKTHI U POJIU, UCITONb3YHTE
MarpaMMy B3aUMOJIEWCTBUST; YTOOBI TIOKA3aTh Tepefady COOOTeH i
B KOHTEKCTE CTPYKTYPbI, UCIIOJb3YITe PA3HOBUIHOCTD IMarpaMM B3au-
MOJIEICTBUS — IMarpaMMy KOMMYHUKAIIUH.

Y1o6bI CMOJIETIMPOBATH TIOTOK YIIPABJIEHHUS 110 OPraHU3aIiu, He0OX0-
JIIMO:

O VYcraHoBUTH KOHTEKCT B3aMMOJEHCTBUA (TO €CTh OIPEAEIINUTD,
UJET JI PeYb O KOHTEKCTE CHCTEMbI, MOJCUCTEMBI, OllepaIliy
WM KJ1acca, J1nb0 OJIHOTO U3 CIIeHapHeB BapHaHTa MCII0JIb30Ba-
HISL, T1O0 KOOTIepaIun).

O VYcraHoBUTH OCHOBY B3auMOJIEHCTBYS, MACHTU(DUIIUPOBAB 00bEK-
ThI, KOTOPBIE UTPAIOT POJIb BO B3AUMOAEHCTBUM. PaclonoKITh NX
Ha inarpaMMe KOMMYHUKAIIMK B BepIrHaX rpada, momeras Ha-
n6oJiee BakHble OOBEKTHI B IIEHTPE AMarpaMMbl, 8 BTOPUYHBIE —
OJIMKE K KPasiM.

Q CuenudunmpoBarh CCHIIKA MEXIY 0ObeKTaMKi HapsILy ¢ mepe-
CHIJIAEMBIMU 110 HUM COOOIIIEHUSIM:

— CHayaJja pacroyiOKUTh CCHIIKU acCOIMAIil — OHM HamboJiee
Ba)KHBI, TTOTOMY UTO TIPEICTABJSAIOT CTPYKTYPHBIE COETUHEHNUS;
— MOTOM M300Pa3nuTh OCTaJbHbBIE CBI3U U CHAOAUTH UX COOT-
BETCTBYIOIUMHU IIyTEBbIMU aHHOTAIMSIMM (TaKMMU Kak global
nim local), 4yTOOBI SIBHO 1I0KA3aTh, KaK 9TH 00bEKTHl OTHOCATCS
ApYyT K ApYTY.

O Hauwmnast ¢ cooOIIeHNsT, THUIIMUPYIOIIEro B3anMOIeHCTBHE,
MPUCOEMHNUTD KasKI0€e MOCIeLytolee cooOIeHe K COOTBETCT-
BYIOIIeHl cChLIKE, YKa3bIlBasg COOTBETCTBYIONIUN MOPSAKOBBIHN
HoMep. BiioskeHHOCTD cO0OIIEeHN TI0Ka3aTh B HOTAIUK J1ECATH-
YHOII cucTeMbl Kiaccuduramnuu /Ibiomn.
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Bpemennuvie
MemKu
oocyoic-
daromcs

6 2aiage 24,
npeo- u noc-
mycaoeus —
6 eaaee 4,
naxemot —

6 enage 12.

O Eciu HeoOX0AMMO yKa3aTh BpEMEHHbIE U TPOCTPAHCTBEHHDIE
orpaHUYeHust, CHabANTh Kaxk[0e COOOIEeHe BDEMEHHON METKO
U IIPUCOEIMHUTD HY’KHOE BPEMEHHOE WJIU ITPOCTPAHCTBEHHOE
OrpaHUYEeHMe.

Q Ecuu tpebyercs onucaTh IIOTOK yIiipaBJeHus 6ojee GopMasbHo,
MPUCOEIUHUTD K KAJKIOMY COOOIIEHUTO TIPE/I- U TOCTYCJIOBHE.

Kak u gmarpaMMbl 1OCJIe/[0BATENBHOCTH, JUarpaMMa KOMMYHH-
Kalu MOKET MOKa3aTh TOJBKO OJIMH TIOTOK yIpaBJjieHus (XOTs He-
KOTOPbIE MPOCThIE BaPUAIUU MOKHO OTOOPA3sUTh B HOTAIUK B3amu-
mozeicTBuii n BerBaeHnss UML). OObIYHO IPUXOAUTCS UMETH JIEJI0
€O MHOKECTBOM TaKUX /IMaTPAMM B3aUMOJIEHCTBUS, OJTHU U3 KOTOPBIX
MEPBUYHBI, a JIPYTUE TTOKA3bIBAIOT AJTbTEPHATUBHBIE TYTH UJIN UCKJITO-
YUTebHbIe YCJIOBUS. TakKe BbI MOJKeTe MCIOJb30BATh TAKETHI JIJIsT
OpPraHU3AIUN ITUX HAOOPOB [UATPAMM KOMMYHUKAIIUW, TIPUCBANBAS
KayK/I0M M3 HUX YHUKAJIbHOE UMSI.

Ha puc. 19.7 B kauecTBe nmpumepa MmoKasaHa JuarpaMMa KOMMYHH-
Kallu, ONMKUCHIBAIONIAs MTOTOK YIIPaBJeHUs B IIPOIlecce PerucTpannu
HOBOTO CTY/IEHTa B y4eOHOM 3aBEJICHUH, C [TOYEPKUBAHIEM CTPYKTYP-
HBIX CBSI3EH MEXKY 9TUMK 00beKTaMI. 3/1€Ch BbI BUAKTE YEThIPE POJIN:
RegistrarAgent (ArentPeructpammu — r), Student (CTymeHT — s), Course
(Kypc — ¢) u 6e3piMstaHyT0 poJib School (YuebHoe 3aBemenue). [ToTok
yIIpaBJIeHU sIBHO IPOHyMepoBaH. [leiicTBUe HAaYMHAETCS € TOTrO, YTO
RegistrarAgent cosmaer oObeKT Student, m0GaBIIsist €ro K yueGHOMY 3aBe-
nenuto (coobuienne addStudent — mob6aBuThbCTyIeHTa), @ 3aTEM U3BEIasT
00bexT Student 0 TOM, 4TO eMy HYKHO 3aperucTpupoBaThest. [loceannii
BbI3bIBaeT onepaiunio getSchedule (ysnarbPacnucanue) u rnosyyaer 1ie-
pedeHb 00bEKTOB (0Urse — KypcoB, Ha KOTOPBIX OH J0JIKEH 3aPEruCTPH-
poBarbcest. O6bekT Student mobassieT cebst K KaxaoMy 00beKTy Course
B 9TOM Habope.

2 : addStudent(s)

>

| r : RegistrarAgent I

II : School J

1: «create»

3 - register( 3.1 : courses : = getSchedule()
3.4 : setRegistered(true) >

{local} | |

{self}

s : Student

3.2 *[cin courses] : add(s)

¢ : Course

Puc. 19.7. MogenupoBaHus NoToka ynpaeieHus No opraHn3auum
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MpsiMmoe u o6paTHOE NpoeKTUpOBaHue

Ipsimoe npoexmuposanue (Co3aHne KO/IA N3 MOJIEJIN ) BO3MOXKHO U
JUIST TAAarpaMMbl TTOCTIEI0OBATENbHOCTH, U JIJIST IMarpaMMbl KOMMYHHUKA-
11K, 0COOEHHO €CJIM KOHTEKCTOM TaKOBOU aBJIsieTcsa onepanus. Hanpu-
Mep, TPUMEHS S MPEBIAYIIYIO TUarpaMMy KOMMYHUKAIINH, JOCTAaTOYHO
«YMHOE» WHCTPYMEHTATbHOE CPE/ICTBO MOKET CTeHEPUPOBATh CIIE/YIO-
U KO oTiepaliuu register (PETMCTPUPOBATH ), BKIIOYEHHOW B KJIACC
Student Ha g3bIKe Java:

public void register() {
CourseCollection courses = getSchedule();
for(int 1 = 0; 1 < courses.size(); it++)
courses.item(i).add(this);
this.registered = true;
}

«/locTaTouHo yMHOE CPe/iICTBO» — TaKOe, KOTOPOe MOXKET Pean3o-
BaTh MeTOJ getSchedule, BozBpamiaromuii o0bekT CourseCollection (Crm-
cokKypcoB), oripeiesigeMblii Ha OCHOBe CUTHATYPbI ortepariuu. [Ipoxozs
0 COAEPKUMOMY OOBEKTA ¢ TIPUMEHEHNEM CTaHAAPTHOM MAMOMBI UTe-
panuii (0 KOTOpOIi, 6e3yCI0BHO, MHCTPYMEHT JOJIZKEH 3HATD ), KO 3aTeM
06061maeTcst 171st JII0O0ro KOJIMYECTBa MPEIJIOKEHHBIX KYPCOB.

Obpammnoe npoexmuposanue (BOCCO3IaHUE MOAETH U3 KOJA) TaK-
JKe BOBMOJKHO U JIJIS IMAarpaMM TTOCJIeI0BATENIbHOCTH, W JIJISI IMarpaMMm
KOMMYHUKAI[UHU, 0COOEHHO €CJIM Pedub UIET 0 KoHTekcTe ornepaiuu. Cer-
MEHTBI ITPEBIAYIIEH [uarpaMMbl MOTJIH ObI OBITH BOCCTAHOBJIEHBI MHC-
TPYMEHTOM U3 ITPOTOTHUIIA OTIepAIlNK register.

Ha 3ameTky. [1psaMoe NpoekTMpoBaHnE NPOCTO, 0OPaTHOE CIIOXKHO.
Mpn TMNMYHOM OOPaTHOM NPOEKTUPOBAHMN MHOM Pa3 NOSBNSETCS
C/IMLLKOM MHOIO MHOpMaLMmM, 4TOObI MOXHO ObINIO C NErkKOCTbIO
peLnTb, Kakme aetanu cneayeT COXpaHUTb, a Kakme — OTOPOCUTb.

Opnaxo 6oJiee MHTEPECHOM, 4eM 0OpaTHOE MTPOEKTUPOBAHUE MO-
JIeJTH U3 KOJIa, MOKeT OBITh AaHUMAIINST MOJIEJTH HA OCHOBE PaboTatoIeit
cucrembl. Hanpumep, B ciydae ¢ npeabiaynieil iuarpaMMoil HHCTPY-
MEHT MOKET aHMMUPOBATH COOOIIEH NS, TIOKa3bIBasl, KAK OHU Mepe/a-
10Tcst B paboraromieii cucreme. Bojiee Toro, nMest TaKOH MHCTPYMEHT
1I0J1 yIIpaBjeHueM OTJIa[4MKa, BBl MOKeTe YIIPaBJISTh CKOPOCTHIO BbI-
MOJTHEHUST — BO3MOJKHO, YCTaHABJIMBAst TOUKU [TPEPHIBAHUSL, YTOOBI TPH-
OCTAaHOBUTD TIPOIECC B MHTEPECHBIX MECTAaX W IMPOCMOTPETh 3HAUEHUS
aTpuOyTOB KOHKPETHBIX 00HEKTOB.
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CosBeTnbl 1 TIOACKA3KHU

Korma BbI co3naere quarpammbl B3aumoelictBust B UML, nomuu-
T€, YTO IMarPaMMBbI TIOCJIE0BATEHHOCTH M KOMMYHUKAIIUW SBJISTIOTCS
MPOEKITUSAMU OJHOU U TOM K€ MOJIENTN JMHAMUYECKUX aClIeKTOB CHCTe-
Mbl. Hu ofiHa amarpamma B3anMOJIENCTBUS B OT/IEIBHOCTH HE MOXKET
OXBaTHUTh BCE IMHAMUYECKHE aCTIEKThI CUCTEMbI, & TAKIKE €€ TIOJICUCTEM,
oTiepaluii, KIaccoB, BAPUAHTOB UCIIOJIb30BAHUS U KOOTIEPAITUT.

Xopolo CTPYKTYypUPOBAHHAd JuarpaMMa B3auMOJIeliCTBUS HaJle-
JIeHA CJIeIyIOTIUMH CBOWCTBAMU:

Q

Q

Q

Q

cocpe/loToueHa Ha Iepeiave JUIlb OJHOTO aclleKTa JUHAMUKU
CHCTEMBI,

BKJIIOUaeT B cebs JIIIb Te JIEMEHTbI, KOTOPbIE CYIEeCTBEHHBI
JUISI IOHUMAaHUS JIaHHOTO aclleKTa;

TIPEJICTABJISIET YPOBEHD JIeTaTU3AINN, COOTBETCTBYIOMIUI YPOB-
HIO a0CTPaKIINH, ¥ BKJIFOYAET JIMIIb JOTIOJTHEHUS, CYIeCTBEHHbIE
JULS TIOHUMAHUS JIMarpaMMbl;

He HaCTOJIbKO JJAKOHMYHA, YTOOBI CO3/IaTh Y YMTATE IS HEBEPHOE
TIPEJICTaBJICHUE O CYNIECTBEHHON CEMaHTUKE.

Kora BbI cTponTe uarpaMMy B3auMO/I€HCTBYS:

a
a

TpUCBanBaTe el UMsI, COOTBETCTBYIOIIEE ee Ha3HAuYeHUIO;
HWCTIONIb3YUTE AMArPaAaMMY MOCJIeI0BATENbHOCTH, €CJITU HYKHO
MOYEPKHYTH TOPSALOK cOOOIIEeHN BO BpeMeHu. Vcnob3yii-
Te JMarpaMMy KOMMYHUKAITUU, €CJU XOTUTE CAeNaTh aKIeHT
Ha OpraHusaluu 0ObEeKTOB, YYaCTBYIONINX BO B3aUMOIEHCTBUN;
pasMeniaiTe 2JIeMEHThI TakK, YTOOBI IEPECEKAIONINXC JTMHUN
OBLIIO KaK MOKHO MEHBIIIE;

UCTIOJIb3YTE IPUMEYaHust U BbIIEJIEHUST IIBETOM, YTOOBI TIPHU-
BJIEYb BHUMAHWE K BAKHBIM JIETAJISM JIMArPaMM;

He 3j10ynoTpebisiiiTe BeTBIeHneM. Bbl MoskeTe ropasjio Jrydiie
n300pa3uTh CJIOKHBIE BETBJIEHUS Ha JUarpaMMax JesiTeJIbHOCTH.



Homumo
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amenvrocmu,
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u eapuanmos
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6 2naee 19,
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coOCmMostHui —
6 2n1aee 25,
ouazpammol
eapuanmos
UCnoONb30-
eanus —

6 2aaee 18.
Jeticmeus
paccmam-
pusaromcs

6 anaese 16.

Fnaea 20. Avarpammsi feaTesibHOCTH

B sTo1 r1aBe:

B MoaemupoBaHHe II0TOKA PadoT
B MoaenupoBaHue onepaiuu
B IIpsvoe u 0GpaTHOE NPOEKTHPOBAHUE

Juazpammol OessmenvHocmu — 3T0 OUH U3 [T BUAOB JMarpaMM, IpuMe-
ugeMbix B UML 1719 MofietmpoBanmst AMHAMUYIECKUX ACTIEKTOB CUCTEM.
ITo cyTu, auarpamma JAesiTeJIbHOCTH MpeCTaBsieT co00i GJI0K-CXeMy,
KOTOpPast TIOKa3bIBaeT, KaK IMOTOK yIIPaBJIEHUs TIEPEXOIUT OT OLHOM Jie-
STEJIBHOCTH K PYyToil. B oTiimume ot TpagnimoHHOI OJI0K-CXeMBbI ina-
rpamMMa JesiTeIbHOCTHU MOKA3bIBaeT MapasljIeJIu3M TakK jKe XOPOIIo, Kak
U BeTBJIEHHE TIOTOKA YITPABIECHUSI.

MogenupoBaHue IHHAMUYECKUX ACIIEKTOB CUCTEM IIPU TOMOIII
JMarpaMM IesITeIbHOCTH OOJIbIIeN 4acThio MOAPasyMeBaeT MOAEINPO-
BaHUe TOC/Ie0BATENbHBIX (a MHOTAA ¥ TTapalJIeIbHbIX ) [IaTOB BBHIYKC-
JINTEJIHHOTO Tporiecca. Kpome TOro, ¢ MOMOINBIO [HarpaMM JIesiTelb-
HOCTH MOKHO MOJIETMPOBATH TIOTOK MePeadyr JaHHBIX OT OJHOTO IIara
mpoiiecca K Apyromy. JnarpaMmpl JesITeIbHOCTH MOTYT HCIIOJIb30BaTh-
Cs1 OT/IEJIBHO JIJIST BU3YaIU3alliy, CIeln(GUIMpoBaHmsl, KOHCTPYUPOBa-
HIUSI U JIOKYMEHTHPOBAHUSI IUHAMUKHU COOOIIECTBA OOBEKTOB MO0 JJIsT
MOJIEJTUPOBAHMS TIOTOKA YIIPaBJIeHUs B oniepaiuu. Eciu B ruarpam-
MaX B3aMMOJIEHCTBUS aKI[EHT JIeJaeTCsl Ha TIEPEXO/Ibl TIOTOKA YIIPaB-
JIEHUSI OT OJJHOTO 0ObEKTa K JAPYTOMY, TO JUATPAMMBI [I€ATEIbHOCTH
OTIMCBIBAIOT MEPEXO/IbI TIOTOKA YIIPABJIEHHUS OT OJIHOTO Ilara mpoiecca
K ipyromy. /lesmenavHocms — 3TO CTPYKTYPUPOBAHHOE OMUCAHKE TEKY-
mtero moseeHusi. OcyiecTBaeHne 1eITeJbHOCTH B KOHEYHOM CUeTe
packpbIBaeTCs B BU/E BBITIOJHEHUS OTAEAbHBIX M€HCTBUI, Kak10e
13 KOTOPBIX MOKET U3MEHSITh COCTOSTHIE CUCTEMbI WM TIepelaBaTh
cooburennd.

JluarpaMMbl JIeT€JIbHOCTU BaKHbI HE TOJIBKO JIJIsI MOJEJIUPOBaA-
HUs IUHAMUYECKUX aCIEeKTOB CHUCTEMBbI, HO M I KOHCTPYHUPOBAHUS
UCIOJIHSEMbBIX CHCTEM IIOCPEACTBOM IIPSIMOrO U 0OPAaTHOTO IMPOEKTU-
pOBaHUS.
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Mooenuposa-
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Hnarpammel geaTenbHOCTH

BeepneHne

Paccmorpum motok pabot (workflow) npu crpoutenscrse poma.
CHauajia BEIOMPAETCST MECTO TTOJI 3aCTPOIKY. 3aTeM BbI HAHMMAETe ap-
XUTEKTOpPa, KOTOPbIH 1ipoekTupyet noM. [locse cormacoBanus mpoekra
3aCTPOMIIKMK COCTABJISIET CMETY JIJIsT OIIEHKH 001muX 3arpat. Kak Toabpko
BbI IIPUHUMAETE IIJTaH U 1IeHY, HAUMHAeTCsI CTPOUTEIBCTBO. BiacTu raiot
paspeleHue, poeTcs KOTJI0BaH, 3ajuBaeTcsl PyH/IaMeHT, BO3BOJAUTCS
KapKac ¥ T.JI., TIOKa Bcst paboTa He Oy/er 3aBepiiena. Hakorerr, Bam
BPYYAIOT KJIIOUM U JIOKYMEHTBI, TOATBEPSKIAI0IITIE IPABO ITPOKUBAHNS,
1 BbI BCTYIIAeTe BO BJIQJIEHNE KIJTHEM.

XoTs Ha caMOM JieJie TIPoIlece CTPOUTEIbCTBA HAMHOTO CJIOJKHEe,
BBIIIENIPUBE/IEHHOE OIICAHIE /[AeT MPECTaBIeHe 00 OCHOBHBIX OIle-
panusx. B peasibHBIX TTPOEKTAX MHOKECTBO PA3HBIX MTPOIECCOB MOKHO
BECTH MaPaJJIEJIbHO: HATIPUMED, 9JIEKTPUKU PaboOTAIOT OJHOBPEMEH-
HO C BOJIOMIPOBOAYUKAMHE ¥ CTOJIsipaMu. Kpome Toro, BoI 0OHAPY K-
Te B 3THUX IIpolleccax ycaoBus u BeTByaenne. CKakeM, B 3aBUCUMOCTH
OT KauecTBa rPYHTa BaM MPHUIETCsT TUGO BBIMOJIHSITH B3PBIBHBIE PAOOTHI,
700 KOTaTh, MO0 pa3MbIBaTh MOYBY. MOTYT TakKe IMPUCYTCTBOBATH
UTepaInu: HA[PUMED, CTPOUTEIbHAS MHCIIEKIHST OOHAPYIKUJIA KAKOE-TO
cepbe3Hble HAPYIIEHUS, B Pe3yJIbTaTe 4ero MPUXOJAUTCs JJIOMATh 1 Tiepe-
JIeJTbIBaTh YacCTb 3/IaHUS.

B cTpouTtesnbHOM MPOMBITIJIEHHOCTH /11T BU3YaIU3allni, crierudu-
IIUPOBAHNsI, KOHCTPYUPOBAHUST U JIOKYMEHTUPOBAHUST PabOUero mpo-
1iecca 0OBIYHO PUMEHSTIOTCsT Ararpammbl (rpacdukn) Tantra u Ilepra.

I[Tpu pa3paboTKe MTPOrPAMMHBIX CUCTEM BO3HUKAET CXOHAsI TIPObJIe-
Ma: KakK JIydllie BCero CMO/IEJIMPOBATh TaKue IMHAMUYECKUE aCIIeKThI CUC-
TEMBbI, KaK TIOTOK paboT miin omepariio? V 3/ech y Bac ecTb JiBa OCHOBHBIX
MyTH, aHAJIOTUYHBIX UCTIOIb30BaHMIO Auarpamym lantta u [lepra.

C onHO¥l CcTOPOHBI, BBl MOXKeTe ITOCTPOUTH PACKaJPOBKY ClieHa-
pUeB, KOTOPbIe BKIOYAIOT B3AaMMOJIEHCTBYE Psijla MHTEPECYIONTUX Bac
00BEKTOB U TIepelaBaeMbIX MeK/y HUMU COOOIIEHMIT. ITU PACKAPOB-
Kk B UML MOKXHO MOZEIMPOBATh ABYMsI CITOCOOAMU: IMOAYEPKIBast
BPEMEHHON TIOPSIIOK COOOIIEHNIT Ha ArarpaMMax 1mocje0BaTeIbHOC-
TH JIUOO BBIJIEJISISI CTPYKTYPHbBIE CBSI3U MEK/Y B3aUMOEHCTBYIONMMU
oObeKTaMu Ha uarpaMMax KOMMyHUKanuu. Takue auarpaMMbl B3an-
MOJIECTBUSA YeM-TO cpofiHU rpacdukaM [aHTTa, KOTOPBIE COCPEIOTOUE-
HBI Ha 00beKTax (pecypcax), 06ecednBaroNX HEKOTOPYIO JIESTENh-
HOCTb B TeUEHHE OIIPe/IeJIEHHOTO BPEMEHU.

C npyroii cTOpPOHBI, 3TH JKe AMHAMUYECKHe aCIeKThl MOKHO MO-
JeJIMPOBATh C TIOMOIIIBIO IUAarpaMM J1esITeIbHOCTH, KOTOPbIe COCPE/I0-
TAUMBAIOT BHUMaHUE B IEPBYIO O4Yepe/lb Ha JESATENbHOCTH, B KOTOPYIO
BoBJiedeHbl 00beKThI (cM. puc. 20.1). Takue guarpaMmbl TOJOOHBI Ipa-
¢dbukam Ilepra. 1o cyTu, AuarpamMma IesiTeIbHOCTH — 9TO OJIOK-CXeMa,
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0T06pa>1<alomaﬂ AEATEJbHOCTD, Pa3BEPTHIBAIOIIYIOCA BO BPEMEHU. ZII/Ia-
rpaMMy A€ATEJbHOCTU MOKHO HPEACTABUTH KaK AHUarpaMMy B3aWMO-
,ZICfICTBI/IH, «BbBIBEPDHYTYIO HAU3HAHKY». [[HarpaMMa BSaHMOHeﬁCTBHH
pacCMaTpuBaeT O6’beKTbI, 4epes3 KOTOpbIE IIPOXOAAT COO6H.IGHI/IH; JAna-
I'paMMa A€ATEIbHOCTU PaCCMAaTPUBAET OIl€PAllN, BbIIIOJIHAEMbBIE MEK/Y
obbexkTamu. CeMaHTHUYECKOE pa3smmune BeCbMa TOHKOE, HO B pe3yJibTaTe
MBbI TT0JIy4aeM IIPUHIUITNAJIbHO PAa3JIMYHbIE B3TJIAAbI HAa MUP.

3anyck
\,ow

BbibpaTb nnou.l,a,u,Ky)

nencrTamnsa

C HaHatb apxmeKTopeD

PaspaboTaTb npoeKT)

CocTaBUTb CMETY,

nornyeckoe BeTBIeHne
[He npuHaTo]

napannenbHoe pasgeneHue

./

BbInonHuTbL paboThl BbINOAHUTL OTAENOUYHbIE
Mo BO3BEAEHWIO 30aHNSA M MHXEHepHble paboThbl napannensHoe
/ coeavHeHne

NoTOK 0OHLEKTOB
/y,u,OCTosepeHwe Ha
3aKoHUNTb CTpOI/ITeﬂbCTBO) R > MPABO NPOXMBAHYS!

3aBeplueHne [3aBepLueHo]

\’. napannernbHble MNOTOKU

Puc. 20.1. Ouarpamma gearensHoCTur

[nHaue]

ba3oBble NOHATUSA

Jluazpamma oessmenvHocmu TIOKA3bIBa€T TIOTOK YIIPABJIEHUST — OT O/I-
HOW ZIATEIbHOCTHU K JIPYTOH.

Jesmenvrocmo (activity) — 3TO BBITIOTHSIIOMIAICS B TAHHBINT MOMEHT
HeaToOMapHBIN HabOp AeiiCTBUI BHYTPHU MaIlUHBI COCTOSTHUIT (aBTOMa-
Ta). BolllosiHeHe HEKOTOPOH IeSITeJIbHOCTH B KOHEUHOM CUEeTe PACKPBI-
BaeTCs B BUJIE BBIIIOJHEHMS OT/AEIbHBIX deticmeuil (actions), Kax10e 13
KOTOPBIX MOKET M3MEHHUTDb COCTOSTHIE CUCTEMBI MJIU TIepelaBaTh CO00-
nierus. JleficTBUS 3aKII0YAIOTCST B BBI30BE JIPYTOH Olepaliui, ImoChLITKe
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Hnarpammel geaTenbHOCTH

CUTHAJIa, CO3[[aHUK WJIM YHUUTOKEHUH 00beKTa JUOO B BBIIOJTHEHUN
MPOCTHIX BbIUMCIEHUI (HApUMep, BBIYUCIEHUN BbIpaxkenud). Jua-
rpaMma JesiTeJIbHOCTH TIpeCTaBisieT coO0i Habop Y3JI0B U JIyT.

OOuue cBoMCTBA

Jlnarpamma JieaTeIbHOCTH 00JIa/1aeT PSAZIOM CBOMCTB, OOIIUX JIJIST BCEX
JIMarpaMM: OHa HaJleJieHa UMeHeM U rpa)uuecKiM HaITOJTHEHUEM, STBJISI-
fonmMcs poekiueit mogenn. OT AuarpaMm IPYTUX TUTIOB OTJITUYAETCS
CBOUM COJIEPKUMBbIM.

Copepxumoe

JlmarpaMMBbl JIeSITETHBHOCTH OOBIYHO COIEPIKAT JTENUCTBUS, Y3JIbI Jle-
SITEJIBHOCTH, TIOTOKU U 3Ha4eHMs1 00beKTOB. Kak 1 Bce mpoune guarpam-
MBI, MOTYT COJIEPKaTh IPUMEYAHUS U OTPAHUYEHUSI.

LlecTBUS U y3nbl AeSTENbHOCTH

B noroxke ynpasiieHus, MOJIeTMPYyEMOM IMArPaMMOT 1€ TETbHOCTH,
HEYTO MPOUCXOUT: BbI MOJKETE BBIYUCIUTH BbIPasKeHUE, KOTOPOE yCTa-
HaBJIMBaeT 3HaYeHue aTpuOyTa WU BO3BPAIaeT HEKOTOPOE 3HAYEHNUE,
BbI3BATh OIlEPaIUI0 0OBEKTa, II0CAATh eMy CUTHAJ JubO0 Ja)e co31aTh
WM YHUYTOKUTH OOBEKT. DTU UCIIOTHSAEMbIE aTOMapHbIE BHIYUCICHUS
HasbIBaIOTCs deticmeusmu. Kak nmokasano Ha puc. 20.2, neiictBre nsobpa-
JKaeTcs B BUJIE OBajia. BHYTpM HEro MOXKHO HalMcaTh BhIPasKeHUE.

MPOCTOE AenCcTBmne

(COCTaBﬂeHMe CMEThI Da/

nencTeus

BbIpaXeHue
( index := lookup(e) + 7; 03/

Puc. 20.2. encrteus

Ha sameTtky. UML He npeaycmaTpuBaeT a3bika a5 nogoOHbIX
BblpaXXeHnin. AOCTPaKTHO MOXHO MCMNONb30BaTb CTPYKTYPUPO-
BaHHbI TEKCT, a 60/1ee KOHKPETHO — CUHTAKCUC N CEMaHTUKY
onpeaeneHHoro A3blka NPOrpaMMmMpPoOBaHNS.

JleficTBust He MOTYT OBITH MOABEPTHYTHI AeKOMITO3uInu. bosee
TOTO, OHM ATOMAPHBI — HTO O3HAYAET, UYTO COOBITUSI MOTYT TIPOUCXO-
JIMTh, HO BHYTPEHHEE TIOBe/IeHUe JeHCTBUS HEeBUMMO. Bbl He MokeTe
BBITIOJTHUTD 9aCTh JIEHCTBUSI: OHO JINOO BBHITIOTHSIETCS IETUKOM, JTHO0
He BBITIOJIHSIETCST BoOOIe. HakoHell, 4acTo MpenoiaraeTcst, 470 BpeMsi
BBINIOJTHEHUS IeHCTBUI HECYIeCTBEHHO, XOTsI HEKOTOPbIe N3 HUX MO-
ryT TPeOOBATD OIYTUMbBIX 3aTPAT BPEMEHHU.
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Mooenuposa- Ha 3amMeTKy. B peasbHOM MUpe, KOHEYHO, KaX0€ Bbl4MCIIEHME
nue epemenu  TpebyeT BPEMEHU N MPOCTPaHCTBa (0COOEHHO 3TO BaXKHO AJ1 CUC-

unpocmpau- TEeM peasnbHOro BpemMeHu). BaxHo nMeTb BO3BMOXHOCTb CMOe-
cmea 06- NMPOBAaTh TakmMe CBONCTBA.

cyscoaemcs

6 enage 24.

Ysen desmenvrocmu (activity node) — aT0 opraHU3anMOHHAS €/11-
HUIA JesTeabHOoCTH. Booblie, ol npejactaBiaser co00i BAOKEHHYIO
Iy AeHCTBUN WM APYTUX BJIOKEHHBIX y3J10B. bojiee TOro, y3ibl
NeSITEIbBHOCTU UMEIOT BUAMMYIO MOJACTPYKTYPY U, KaK TPaBUJIO, Tpe-
OGyIOT HEKOTOPOTO BpeMeHU Ha 3aBepiinenue. JleificTBue MOXHO Tpej-
CTABJIATDH KaK YaCTHBIN ciydail y3Ja jesaTeabHOCTH. TouHee roBops,
9TO TaKOIl y3eJI JAeATeTbHOCTH, KOTOPBII HE MOKET OBITh TOJABEPTHYT
JMEKOMIO3UTINHI. AHATOTMYHBIM 00Pa30M y3eJl eI TeTbHOCTH MOK-
HO paccMaTpUBaTh Kak KOMIIO3UIIMIO, HOTOK YIIPAaBJIECHUS KOTOPOI
COCTOWT U3 IPYTUX AEeWCTBUH U y3Ji0B. Eciu MOrpy3uThest B eTain
BHYTPEHHETO YCTPOUCTBA y3Jia AeSITEJIbHOCTH, TaM MOXKHO 0OOHApY-
KUTH APYTYIO AUarpammy jgesteabHocTh. Kak nmokasano Ha puc. 20.3,
HOTAIN IeICTBU U y3J1a IeITeJIbHOCTH OJIMHAKOBA, 32 MICKJIIOUEHNEM
TOTO YTO TOCJE/IHUIT MOKET UMETh JIONOJHUTETbHbIE YaCTH, KOTOPBIE
00BIYHO MOJ/IEPKUBAIOTCS HHCTPYMEHTOM PEJAKTUPOBAHUS 32 Mpejie-
JIAMU JTHArPaMMBbI.

HayaTb cTponTEensCcTBO()

Monyuntb cueT(b)

Puc. 20.3. Y3nbl geatenbHoCcTn

MoToku ynpaenexus

Korna HexoTopoe zieiicTBre WM y3eJl 1eaTeIbHOCTH 3aBepliaeT
BBITIOJTHEHNE, TIOTOK yIIPaBJIeHUS HEMEJIEHHO TEePEXONT K CJIeIYIO-
eMy JAedCTBUIO UK Y3JIy JIesITebHOCTH. DTOT TOTOK N300pakaeTcst
IIPU [TOMOIIIU CTPeJIOYeK, IIOKA3bIBAIOIINX ero IIyTh OT O/THOTO 1eHCTBUS
nin y3aa k apyromy. B UML notok yrpaBjieHus: Ipe/ICTaBJIeH B BUjlE
IPOCTOH CTPEJIOUKH, HAIIPABJICHHON OT IPEANIECTBEHHIKA K ITOCIe/[0-
Bareso, 6e3 meTku coObrtust (puc. 20.4).

B camowm giesie, MOTOK yIpaBJeHUs TAe-TO JOJKEH HauMHATbhCS
U 3aBePIIAThCsI, €CJIU TOJIBKO OH He OeckorneueH. [Toaromy, kak moka-
3aHo Ha puc. 20.4, BBI MOKeTe BBIPA3UTh CHEIUATbHBIMU CHIMBOJIAMU
MHUIMAIN3aIuMo (KpyT) 1 3aBepliierune (Kpyr, 3aKJII0UYeHHbBIN B OKPY K-
HOCTD).
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Puc. 20.4. 3aBeplueHne nepexoaos

BetBneHue

[TpocTbie mocemoBaTebHbIE TOTOKM BCTPEYAIOTCS Yallle BCETO,
HO 9TO He eIMHCTBEHHOE CPE/ICTBO MO/IETMPOBAHNS TIOTOKA YIIPABJIEHNSI.
Tax ke, Kak B G6JIOK-CXeMe, MOKHO BKJIIOUATh B UarpaMMy BETBH, KOTO-
pbie crenuGUIUPYIOT aJbTepHaTUBHBIE IYTH, BEIOMpPaeMble Ha OCHOBE
OyJsieBbIX BoIpaskeHuit. Bemeaenue (branching) moxer mmersb o1uH BXO-
JSTINI TTOTOK M HECKOJIBKO UcXoasanux. Ha KaxaoM ucexosiineM 1mo-
TOKE MOMeIaeTcst 0yJieBO BhIpakeHUe YCIOBUST, KOTOPOE BBIYHCIISIETCST
Ha BXO/IE B BETBb. YCJIOBUS BBIXOJHBIX TIOTOKOB HE JIOJIKHBI TEPEKPHI-
BaThCsl (B IIPOTUBHOM CJIy4ae MOTOK yIpaBjeHust OyIeT HeoaHO3HAY-
HbIM ), HO TIPU 3TOM JIOJIKHBI YUUTHIBATh BCE BO3MOKHBIE BapHAHThI
(B IPOTUBHOM CJIy4yae TOTOK YIPaBJIEHUSI MOKET OKa3aThCsl «3aMOPO-
sKeHHbIM» ). Kak nmokasano Ha puc. 20.5, BeTBeH1e n300paxKaercss poM-

OMKOM.
Bbigatb Hapsn,
Ha paboThl

BeTBIIEeHne

3almnTHOE ycrnoBue

[maTepunanos HeT]

3almnTHOe ycnoBue

Wanu €CTb]
Gacnpe,u,enmb 3a)J,aHI/ID

obbeanHeHne

MepennaHuposatb paboTy )

Monyuntb
cregyowumin 3akas

Puc. 20.5. BeTBnenue

Jlst ymo6eTBa MOKHO HCITOJIb30BAaTh KJIFOUEBOE CJI0OBO €lse, uTo-
ObI TIOMETHTD MCXOJSIIYIO0 BETBb IMTOTOKA, KOTOPast BBIITOJHSIETCS, €CIIN
He UICTUHHO HU OJIHO U3 JIPYTUX BbIPASKEHWH.
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Korma siBa myTit IoTOKa yIpaBJieHs] BHOBb CXO/STCS BMECTE, MOXK-
HO 3a/1eICTBOBATH CIEIUATBHBIN CUMBOJI — POMOUK C IBYMsI BXOJISIIIIH-
MU CTPEJIOYKAMU ¥ OJIHO ucxostiieir. [yist 06beTMHEeHUsT TIOTOKOB HH-
KaKWX yCJIOBUI He TpeOyeTcsl.

Mozxuo goctuub aderTa nrepaiuu, UCIoJab3ys OJHO JIEICTBUE,
yCTaHaBJIMBAIOTee 3HAUEHUE UTEPATOPA, U BETBJICHUE, KOTOPOE BBHIUMC-
JisieT nmpusHak 3aBepinenus: urepaun. UML npegycmatpuBaeT TUIIBI
Y3JI0B /IS TUKJIOB, HO 3TO 3a4acTyIO Jierye BhIPA3UTh TEKCTOBBIMH,
a He TpapuIeCcKUMM CPEJICTBAMMU.

Ha sameTtky. UML He npegycmaTpuBaeT A3blka 4S9 BETBNEHUS
n utepaumn. Ha abCTpakTHOM YPOBHE MOXHO UCMNONIb30BaTb
CTPYKTYPUPOBAHHbIN TEKCT, HA 60/1e€ KOHKPETHOM — CUHTaKCUC
1 CEMAHTUKY OnpenesieHHOro A3bika nporpaMMmnpoBaHUS.

PaspneneHue n coeamHeHue

[TpocTbie u BeTBAIIMECS TIOCAE0BATEIbHBIE TIEPEXO0/Ibl BCTPEYaIOT-
Cs1 Ha JIarpaMMax JesiTeJIbHOCTH darie Bcero. OHAKO WHOT/IA, 0COOeH-
HO TIPU MOJIEJTUPOBAHNUN OM3HEC-TIPOIIECCOB, MOTYT BCTPETUTHCS U TIa-
pasiesnbhbie motoku. B UML g oncanus pasjesieHust U coe/JMHeH st
HapajiebHBIX TIOTOKOB yIIPABACHUS TTPUMEHSIOT JUHEUKY CUHXPOHU-
sayuu (synchronization bar). Ona uzo6pasxaercst B Bu/ie SKUPHOI TOpHU-
30HTAJIBHOW MJIM BEPTUKAJIbHOU JIMHUU.

PaccmorpuM B kauecTBe rpuMepa mapasiiesbHble TOTOKU B CHCTEME,
KOTOPasi UMUTHUPYET YeJI0BeYeCKYIO peub 1 KeCTUKyIAunio. Kak mokasa-
Ho Ha puc. 20.6, pasderenue (forking) npeacrasisier coboii pacienieHe
O/THOTO TIOTOKA yTIpaBJeHUs Ha HECKOJIbKO MapasuiesbHbIX. B aToM 11po-
1ecce MPUCYTCTBYIOT OJIMH BXOJHON M PsiJl HE3aBUCHUMBIX BBIXO/IHBIX I10-
TOKOB y1pasienus. [Tociie pasaesnenns 1esarebHOCTb, aCCOIMMPOBAHHAS
C KQK/IBIM U3 HUX, BBIIOJIHSIETCS NapasulesbHo. KoHIenTyaubHo JieaTesb-
HOCTH B Ka)K/IOM ITOTOKe JIeHCTBUTENLHO TTapaJlylesIbHbL, XOTS B PeabHOI
paboTaroriieii cucteMe OHI MOTYT OBITh He TOJIBKO MapasiiebHbIMU (KaK
B cJIydae, ecJii CUCTeMa pa3BepHyTa Ha HECKOJIbKUX y3J1aX ), HO U COCTO-
STIMMH U3 TTPEPHIBUCTBIX TIOCTEI0BATEIbHOCTEN (KOT/Ia OHA pa3BepHyTa
Ha OJTHOM Y3JI€), UTO CO3/IaeT U030 MTapaJljleJTbHOCTH.

Kax caenyer u3 puc. 20.6, coedunenue (joining) mpeacraiisieT CUH-
XPOHU3AINIO HECKOJIbKUX MAapPaJIIebHbIX TOTOKOB yiipasienus. Co-
e/IMHEHNE MOKET UMETb PsiJl BXOJAIINUX TTOTOKOB U OJIMH UCXOJSIINN.
[Tepen coeHEeHNEM TTOTOKOB /IEATEIBHOCTH, KOTOPBIE ACCOIMUPOBAHbI
C KQK/IBIM U3 HUX, BBITTOJTHSIIOTCS TTAPAJIJIeIbHO; B MOMEHT COE/IMHEHUS
MTOTOKW CUHXPOHU3UPYIOTCS, TO €CTh TellePh KaKIbIN U3 HUX XKJET, KOT-
Jla BCe OCTaJbHbIE JIOCTUTHYT TOUYKW COE/IMHEHUS, HAYMHAS C KOTOPOW
ITPOJIOJIKUT BBITIOJHATHCST OJIUH MOTOK YITPABJICHUSI.
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Puc. 20.6. PaspeneHne n coegmnHeHue

Ha 3ameTky. Mexay ToukamMm pasgeneHns n coeguHeHus non-
XeH noaaepXuBaTbcs 6anaHc. ITO O3HAYAET, YTO YMCIO NOTOKOB,
NCXOOSAWMX U3 TOYKM pasaeneHuns, 4ONMXKHO ObiTb PaBHO YMcny
NOTOKOB, MPUXOASALLNX B COOTBETCTBYIOLLYIO TOYKY COEAMHEHUS.
LeaTenbHOCTN, BbINOSHAEMbIE B NapafesbHbIX NOTOKax, MOryT
obMeHMBaTbCa MHDOPMaUMen Mexay coboii, Nockinas CUrHabi.
Takoe cpencTBO OpraHu3auuy B3anMoaencTeBug nocsienosa-
TeSIbHbIX NPOLLECCOB Ha3blBAeTCs conporpamMmmori (coroutine).
B 60nbLUMHCTBE CNyYaeB Npy MOAENMPOBaHUM NOA0OHOIro B3au-
MOAENCTBUSA MPUMEHSIOTCSH aKTUBHbIE 0O BHEKThI.

«[lnaBaTenbHble AOPOXKWU»

[Tpu momenmpoBannu GU3HEC-TIPOIECCOB BB OOHAPYIKUTE, UTO
Ha [arpaMMax JesiTeJbHOCTH WHOT/A JKeTaTeIbHO pasduBaTh COCTO-
SAHUS 1esITeJIbHOCTH Ha IPYIIIBI, KaskK/asd U3 KOTOPBIX IpejcTaBJisieT
OT/IeJT KOMIIAaHWH, 3aHUMAIONIUIICS ONpe/IeJIeHHON AesATeTbHOCTBIO.
B UML rakue rpymibl Ha3bIBAIOTCS <«NIABAMELOHOIMU O0OPONCKAMUS
(swimlanes), moToMy 4TO BU3yaJbHO KasKias TPYIIIa OTAENSIETCS
OT COCETHUX BEPTUKAIBHOI YePTOi, MO0OHO TLIaBATETbHBIM TOPOK-
kaMm B Gacceiine (cM. puc. 20.7). JIopoKKH ompeaessiior Habophbl je-
ATEJIbHOCTEH, KOTOPBIM MTPUCYIIle HEKOTOPOE 001I[ee OPTaHU3AIUOHHOE
CBOICTBO.
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Hoposcka — Kaxoil noposkke Ha Juarpamme IIPUCBANBAETCs YHUKAIbHOE NMSL.
amo Ha camoM JieJie 10poskKa He HeceT HUKAKOM T1yOOKOM CeMaHTUKK — Pa3Be
pasto- YTO MOKET OTPa’KaTh TAKyIO CYITHOCTb PeaJbHOr0 MUPA, KaK, HalIpuMep,
suonocmo OpraHM3aIlMOHHOE T0/Ipa3/ieseHe KoMnanun. Kasxkaas 1opoxka mnpej-

naxema. Ila-  craBisieT cOO0I BBICOKOYPOBHEBYIO 0OSI3aHHOCTD YaCTH JIESITETbHOCTH,
Kemw 06cysc-  OTOOPAKEHHOW Ha JMarpaMMe, 1 B KOHEYHOM CUYeTe MOJKET ObITh Peasiu-

datomcs 30BaHa B BU/Ie O/IHOTO WJIM HECKOJIBKUX KJ1accoB. Ha quarpamme sesitesib-
6 2nase 12, HOCTH, Pa3OUTOI Ha IOPOKKHU, KAK/AsT JIESTELHOCTD TIPUHA/TIESKIT TOJIb-
KJ1accol — KO OJIHOI M3 HUX, HO IIepeX0/bl MOTYT IlepeceKaTh IPAaHUIIbI IOPOKEK.

¢ enasax 4u 9’ OTtaen o6enyxnBaHus

npoyeccol ueitos o | Otaen npopax Crnan

u nomoxu —

N

; «nnasarteribHaa 4OPOXKa»

O6paboTaTh 3aka3

Mopo6patb ToBap

OTrpy3unTb 3aka3s

N/

( Monyuntb sakas) ( Kﬁlﬂbggffg:& )

( Onnartuts cuer }

3aKpbITb 3aKas3

Puc. 20.7. «[MTnaBaTenbHbIE LOPOXKN»

Ha 3ameTky. CylLlecTByeT HEKOTOPas CBA3b MeXay A0POXKaMU
¥ napannenbHbIMU MOoToKamMm ynpasneHums. KoHuenTyanbHO nes-
TENbHOCTb BHYTPU KaXXO0W O0POXKM 0ObIYHO (XOTS U HE Bcerga)
paccMmaTpuBaeTCs OTAENbHO OT AEATENBHOCTU B COCEAHUX. ITO
HE NNLLIEHO CMbICNa, MOCKOJbKY B peasibHOM MUpe nogpasnene-
HUSI OpraHnu3aunm, NpeacTaB/ieHHbIe JOPOXKaMM, Kak NPaBusio,
HE3aBNCKMbI N PYHKLMOHUPYIOT NapannesnbHo.




Obsexmot 06-
cyoscoaromes
6 2naee 13,
MoOlenuposa-
Hue coeaps
cucmemol —

6 enage 4.

Ceasu
3aseucumocmu
obcymxcoarom-
cs 6 enasaxH
u 0.

3nauenus

u cocmoanus
obsexma
o6cyonc-
daromcs

6 2naee 13,
ampubdymot —
6 enasax 4

u9.

Hnarpammel geaTenbHOCTH

MoToK 00BbEKTOB

OO6BEeKTBI MOTYT yYaCTBOBATH B TIOTOKE YIIPABJIEHMSI, aCCOIUUPO-
BAHHOM C JIMarpaMMoii iegtesibHOCTH. Harpumep, 17151 mocse1oBaTesinb-
HOCTH orepanuii 00paboTKy 3aKasa, KoTopas usobpaxena Ha puc. 20.7,
CJIOBAPb TPOOIEMHOIT 06JTACTH, BEPOSITHO, OYIET BKIIOYATh KIacchl Order
(3akas) u Bill (Cuer). DK3eMILIAPHI ITUX ABYX KJIACCOB OYIyT CO3/1a-
HBI B Pe3yJIbTaTe HEKOTOPOI eI TebHOCTH — HAIIPUMED, JIeSITeIbHOCTh
Process order (O6paboTraTh 3aka3) cosmact 06beKT Order), TOr/aa, Kak JApy-
rvie BU/IbI IeITeJbHOCTH MOTYT HCIOJIb30BATh MJIM MOAU(MUIIMPOBATH
9TH OOBEKTBI — HAITPUMED, JesITeNbHOCTD Ship order (OTrpy3uTh 3aKas)
MO’KeT U3MeHUTD coctosinue Order Ha filled (BbIIOJIHEH).

Kax nmokasano na puc. 20.8, Bbl MOKeTe crieninuInpoBaTh CyIHOC-
TH, KOTOPble UMEIOT OTHOIIEHUE K ArarpaMMe JesTeTbHOCTH, pa3Mec-
TUB UX HA Hell U COeIMHNB CTPEJIOYKAMU C eI TeJbHOCTSIMU, KOTOPbIE
UX CO3/IAI0T MJIN MCIIOJIB3YIOT.

Takoe siBjieHMe HasbiBaeTcst nomoxom obsexmos (object flow), mo-
TOMY YTO 3/1€Ch JIEHCTBUTEILHO UMEET MECTO TIOTOK 3HAYEHUN 0OBEKTA
OT OJTHOM JIeATeIbHOCTH K IPpyTOil. [I0TOK 0GBEKTOB, 110 CYIIECTBY, MOJI-
pasyMeBaeT HaJMuMe MOTOKa yIrpaBjeHus (HEBO3MOKHO BBIITOJTHUTD
JIESITETBHOCTD, KOTOPast Tpe0yeT 3HaYeHWsI, He UMes 9TOTO 3HaueHus!),
M09TOMY HET HEOOXOAUMOCTH PUCOBATH TIOTOK YIIPABJIEHUS MEKILY JI€-
SITEJIBHOCTSIMU, COEINHEHHBIMU ITOTOKaMU 00hEKTOB.

[ToMrMO caMoro mMoToka 0O6beKTa Ha UarpaMMe JIesITETbHOCTU BbI
MOJKeTe TT0Ka3aTh, KaK U3MEHSIOTCS er0 POJIb, COCTOSIHUE U 3HAUEeHUS
atpubyToB. ITo puc. 20.8 BumHO, 4TO /17151 U300PAKEHUST COCTOSTHUS 00b-
eKTa UMsI 9TOTO COCTOSTHUST 3aKJII0YAETCST B CKOOKM U TIOMEIIAETCS IO/
uMeHeM OOBeKTa.

O6nacTtu paclumpeHus

YacTo oiHy U Ty JKe OIepalinio Hy>KHO BBITIOTHSATB /71T BCEX 3JIeMeH-
ToB Habopa. Hampumep, ecim 3aka3 BKIIOYaeT B celst CIIMCOK TTO3UIHIA,
06paboTUYMK 3aKa3a J0JKEH BBIOJIHUT OHY U Ty K€ OTEPAIUio s
KaK/[0M CTPOKM 9TOTO CIIMCKA: IPOBEPUTD HAJINYKE TOBAPA, IOCMOTPETh
1€y, Y3HATh, 00JaraeTcsi Jin AaHHash MO3UINs HasoroM u T.J1. Onepa-
MM HaJ[ CIIUCKAMM 9aCTO MOJIEJIUPYIOTCS B BHJIE IUKJIOB, HO IIPU 9TOM
IIPOEKTUPOBIIUK JIOJDKEH IIPEAYCMOTPETh IIPOXO/ 110 BCEM ITTO3UIHM,
M3BJIeYb UX BCE OJIHY 32 JIPYTOM, BBIIIOJIHUTH OTIEPaInio, 100aBUTD pe-
3yJIBTAT B BBIXOAHOI MacCHUB, YBEJIUUYUTb UH/IEKC U IPOBEPUTD I[UKJI
Ha 3aBepIIEHHOCTb. MeXaHMKa BBITIOJHEHN [INKJIA CKPbIBAeT /1efiCTBU-
TEJIBHBIN CMBICJT OIIePAIIH. DTOT BECHMa YacTO TIPUMEHsIEMbIiT 06paselr
MOKHO CMOJIEJTMPOBATD, IPUMEHSISI 00acmy pacuupenus (expansion
region).



L ]291]

Cknap,

BazoBble NOHATUS

OTnen o6enyxmBaHms
KJ/INEHTOB Otaen nponax

( 3akasaTb ToBap )
\ NMOTOK OOBbEKTOB

O6paboTaTh 3aka3

NEE 3aka3s
[BbINONHEH]

Mopo6pathb TOBApP

OTrpy3anTtb 3aka3

\
\ \
0 : 3akas BbicTaButb
[B npouecce KJIMEHTY CYET
06paboTKN] COCTOSIHUE
\
0ObeKT
b: Cuet
[HeonnayveH]
\
(NonyumTs 33'(33) MOTOK 06BLEKTOB
\
{ Onnatntb cyeT )
[T~ b:Cuer
[onnaveH]

3akpbITb 3aKka3

Puc. 20.8. lMoTok 06bEKTOB
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Ob6tacTh pacIMpeHust TPEACTaBIISAET (hparMeHT MOJIEJIH JIEATETbHOC-
TH, KOTOPBII BBITIOJIHSIETCST IS CIIMCKA WM Habopa ssieMeHToB. Ha ma-
rpamMMe JIesITeIbHOCTH M300paskaeTcst Iy HKTUPHOU JIMHKEH, TPOBEIeHHON
BOKPYT 00JsiacTut iuarpaMmbl. BBojI B 06J1aCTh paciiupeHus: 1 BHIBOJL U3
Hee TPEeJICTABISAI0T cOO0N HaOOPhI 3HAYEHUH (TaKUX KaK CTPOKH CITHC-
Ka 3JIEMEHTOB 3aKa3a). Bxo/Hble 1 BBIXOHBIE HAOOPBI M300PAKAIOTCS
B BU/IE PsA/Ia MAJEHbKUX KBAJPAaTUKOB, COEMUHEHHBIX JPYT C JIPYTOM;
OHM CUMBOJIM3UPYIOT MaccuB 3HaueHuil. Korpa sHauenne maccusa moc-
TYIA€eT BO BXOJHYIO KOJUTEKITUIO 0OJIACTH PACIITUPEHS U3 TIPE/IIECTBY-
IOTIell YaCTH MOJIEJTH JIeSITETbHOCTH, OHO Pa30MBAETCS HA MHIUBU/Y AJTh-
HBIE 9JIEMEHTHI.

3aTteM 06J1aCTh PACITUPEHS] UCTIOMHSAETCS [JIsT KAJKIOTO IEMEHTA
MaccuBa. Her HeoOX04uMoCTH MOIeIMPOBaTh UTEPAIIo, — B 00J1ac-
TU pacIIupeHus OHa MojpasyMeBaeTcs HesiBHO. [Iputom o6paboTka
HECKOJIBKUX 3JIEMEHTOB HabOpa M0 BO3MOKHOCTU TIPOUCXOUT Mapai-
nespHO. Korzia 3aBeprmaercst 00paboTKa 91eMeHTa, €r0 BHIXOJHOE 3HAYE-
HUE, €CJTF OHO €CTh, TOMEIAeTCs B BBIXO[HOI MaCCUB B TOM JKe TTOPSJIKE,
B KOTOPOM 3JIEMEHTBI PACTIOJIOKEHBI BO BXOHOM. [[pyrnMu cioBamu,
006J1aCTh pacIIuPEeHUs BBITOIHSET oneparuio forall (1/1s1 Bcex) Hajt aJre-
MEHTaMH CYIIECTBYIOIIErO MaCCUBa, YTOOBI CO3/1aTh HOBBIIA.

B npocreiiniem ciaydae 061acTh paciIinpeHuss UIMEET OJMH BXOIHOI
Y OJIMH BBIXO/HOI MAacCHB, HO B TIPUHITKIIE Yy HEE MOTYT ObITH OJIMH WJIH
HECKOJIbKO BXO/IHBIX MAaCCUBOB U HOJIb MJIW HECKOJIBKO BBIXOJHBIX. Bee
9TU MACCHBBI IOJKHBI OBITH OJIHOTO pa3Mepa, HO He 00s13aHbI BKIIOYAThH
TOJIBKO OJTHOTUITHbIE 3HaUeHUs. SHAYEHHS U3 COOTBETCTBYIONUX MO3M-
U MCTIOJHSIOTCS BMECTe /ISl TeHepallii BBIXO/IHBIX 3HAaYeHUH B Tex
ke mo3uiusax. O6JacTb paciMpeHysi MOKET UMETh HYJIEBOE YHCJIO Bbi-
XOJIOB, €CJIA BCE €€ OTePaIi JAI0T HeKuil To60UHbIN 3 heKT B OTHO-
HIEHUH KasK/0T0 2JIeMeHTa MaccuBa.

O6JiacT paciupeHust MO3BOJISIIOT M300Pa3UTh OTlepalluy HaJl UH-
JIMBU/IyaIbHBIMU 3JIEMEHTAMU M HaJl MX HAOOpaMu B IPEesIax OHOI
auarpaMmbl, 6e3 HeoOXOAMMOCTH TIOKa3bIBaTh BCE JIETAIM YCTPONUCTBA
MeXaHU3Ma UTeparuil.

Puc. 20.9 nemoncTpupyet npumMep obJacTu pacimpenust. B ocHoB-
HOM TeJie IMarpaMMbl IPUHUMAETCST 3aKa3. ITO COObITHE TeHEPUPY-
eT 3Havyenne tuna Order (3akas), KOTOPOE COCTOUT M3 3HAUECHUN THUIIA
LineItem (Ctpoka3akasa). 3uaueHue Order CIy;KUT BXOIHBIM JIJIst 00J1ac-
TU pacIIupPEHUSI.

Kaxkmoe ncrosiHenne obractu pacuperust paboTaeT ¢ OJHUM 3JTe-
MeHTOM 13 Habopa Order. [loaToMy BHYTpHU 06JIACTH THIT BXOJHOTO 3HAYE-
HUA COOTBETCTBYET OJTHOMY 3JIEMEeHTY MaccuBa Order, a UMeHHO Lineltenm.
JlesiTeTbHOCTD B TIpezieiax 0OJACTH PACITUPEHIST PA3/ENSIETCS Ha JIBE:
onna Haxoaut Product (IIpomykT) u BKITOUAET €ro B IOCTaBKY, a APyTras
BBIYHUCJISIET CTOUMOCTD 3TOH mo3uiinu. Heobsi3aTenbno 00pabaTeiBath
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Receive order

BXOZHOW Habop -Order ,T1n Habopa
Y
,oTTTTTEEEs ﬂ """"" ~
' :Lineltem \
: \/ ' 5
1 1 CKandpHbIN TUN
1 1
: \ N :
1 1
i C t t
: ( Get |tem) C ompute cos) !
1 1
1 1
' V :Product V :Money K
Se---OTF------- oOTr3-----
\/ :Shipment \ :Bill BbIXO/IHOW HaGop
(shiporder)  (_Sendbill )
\2 \

Puc. 20.9. O6nacTtb pacumpeHms

9JIeMeHTHI Linelten 1o MOPSIAKY; PasHbie BBIMOJHEHUsT 00IaCTH PACIIIH-
PEHUST MOTYT MIPOUCXO/IUTH MapaJuiesibHo. [locse Toro Kak Bce asieMeHTh
obpaboranbl, u3 HIX opmupyercst 00bekT Shipment (ITocraBka) — HAbOP
IPOJYKTOB, — a 1eHbl popmupytor Bill (Cuer) — HabGop 3HAYEHUIT THIIA
Money ([lerbru). 3Hauenne oObeKTa Shipment CIysKUT BXOIHBIM TTapaMeT-
poMm zesitesbHOCTH ShipOrder (OTrpysuTh3akas), a 3HaueHne 00beKTa
Bill — BXOAHBIM /IJIs iesiTesibHOCTH SendBill (BwicmaTh cuer).

O0Lee npuMmeHeHune

JlrarpaMMbI JeATeIbHOCTH IIPUMEHSIOTCS /I MOJAEIMPOBAHUS JIM-
HAMUYECKUX aCIIEKTOB [OBEJEHUS CUCTEMbL. ITH AMHAMUYECKHE ACIIeK-
ThI MOT'YT BKJIIOUATh J€ATEIbHOCTD Ha JII0OOM yPOBHE aOCTPAKIIMHU B JIIO-
GOM IpeICTaBIEHNU CUCTEMHON apXUTEKTYPbI, BK/II0YasI KIACCHI (B TOM
YlcJIe aKTUBHBIE ), UHTEP(EIChl, KOMIIOHEHTDI ¥ Y3JIbL.

Vcnomb30BaTh AMAarpaMMBbl A€ATETLHOCTH IS MOAEMPOBAHUS HEKO-
TOPBIX IUHAMUYECKUX ACIIEKTOB CUCTEMBI BBl MOKETE B KOHTEKCTE ITOYTH
J060r0 MojiepyeMoro ssiemenTa. OnHako yaiie Bbl Oyjiere puberaTh
K TaKMM JMarpaMMaM B KOHTEKCTE BCEl CUCTEMBbI, OJCUCTEMBI, OIIe-
paiuu uan kiacca. luarpaMMy IeaTeIbHOCTH MOKHO IIPUCOEANHUTD
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6 eqage 18.

Hnarpammel geaTenbHOCTH

K BapUaHTy MCHOJIb30BaHUs, YTOOBI MOJIETUPOBATH CIIEHAPHil, U K KO-
oreparuu, 4T00bl MOAETUPOBATH THHAMUYECKIE ACTIEKTDI TTOBE/IECHMSI
COBOKYITHOCTH OOBEKTOB.

[Ipu MoieIMPOBAHUY ANHAMUYECKUX ACIIEKTOB CHCTEMbI [IHarpam-
MBI JIESITETBHOCTH OOBIYHO UCTIONB3YIOTCS IBYMSI CIIOCOOAMIL:

1. s modenuposanus nomoxa pabom. BuuManye cocpeoToueHo
Ha TOM, KaK BBITJISIUT JEATEeIbHOCTD C TOUKU 3PEHMs e CTBYIO-
IUX JIKII, B3AUMOJEHCTBYOIMX ¢ cucteMoi. [ToToku pabor Ha-
XOJATCA Ha meprudepun MPOrPaMMHBIX CUCTEM U IIPUMEHSIOTCS
JUUISL BUSya/Iu3alinm, creluuKanum, KOHCTPYUPOBAHUSA U IOKY -
MEHTHPOBaHUA GU3HEC-TIPOIIECCOB, KOTOPbIE BKIIOYAET pa3pada-
ThIBaeMasi crucreMa. IIpy TakoM KMCIIOJIb30BAHUU JMarpaMM Jie-
ATEJIBHOCTH 0COOEHHOE 3HaYeHne IPUoOpPeTaeT MOJEINPOBAHNE
[IOTOKOB OO'BEKTOB.

2. Jlns modeauposanus onepayuu. B a1oM cirydae auarpaMmbl Jie-
ATEJILHOCTH BBICTYTIAIOT B KAUECTBE CXEM, MOAEIUPYIOIIUX MOJI-
POOHOCTU BBIYMCJIUTENLHOTO Iporecca. Ilpu sToM 0coOeHHO
Ba’KHO MOZIEIMPOBAHNE BETBJIEHUS, PA3AENCHNs M COANHEHIS
[OTOKOB yiipaBjeHus. KoHtekcr ncnoabsyemoii Takum oOpa-
30M JUarpaMMbI IeITeIbHOCTU BKIIOUAaeT apaMeTpPhl OIlepaluii
U WX JIOKaJIbHbIe 0OBEKTHI.

TunnyHble npuemMbl MOAENNPOBAHNA

MopenupoBaHue noToka pador

Hu oxna nporpaMMHasi cucTeMa He CylecTBYeT B M30Jia1un. Beer-
Jla CYIIECTBYET HEKOTOPBI KOHTEKCT, B KOTOPOM OHA «KHBET» U KOTO-
Phlii 0032 TeIbHO BKJIIOYAET ACHCTBYIONIIE JINIA, paOOTAIOIIIE C CUCTe-
Moit. OcoOGEeHHO KOT/Ia pedub UAET O KpUTUYECKH BaKHOM IIPOrPAMMHOM
obecrieyenny Maciitaba npeanpusTHs, BCeraa MOKHO 00HAPYKUTH
aBTOMaTU3NPOBAHHbIE CUCTEMBI, PadOTAIOINE B KOHTEKCTE GOJIEE BbI-
COKOYPOBHEBBIX OM3HEC-TIPOIECCOB. TU OUBHEC-TIPOIECCH CIIeLyeT
paccMaTpuBaTh Kak pasHOBUIHOCTH nomoka pabom (workflow), mo-
CKOJIBKY OHU IO CBOEIl CyTH MPEACTABJISIOT MOTOK paboT 1 0ObEKTOB,
[POXOJIAIINX uepes Bech Oustec. Harpumep, B pO3HUYHON TOProBJIE Cy-
IECTBYIOT HEKOTOPbIE aBTOMATH3MPOBAHHBIE CUCTEMBbI: CETh KaCCOBbIX
TEPMUHAJIOB B3aUMOJEICTBYET ¢ CHCTEMAMU MapKeTHHTA, CKIaICKUMU
CHCTEMAMK ¥ T.J., PABHO KaK M C YEJTOBEYECKUMU CHCTEMAMK — IIPO-
JIaBIIaMU, COTPYAHUKAMU OT/EJ0B MapKEeTHUHIa, 3aKYIIOK U [IOCTABOK.
BusHec-mporecchl MOKHO MOJIEJTMPOBATh KaK COBMECTHYIO PabOTy BCex
9THX aBTOMATU3MPOBAHHBIX ¥ Y€JI0BEYECKUX CUCTEM, UCIIONb3Ysl ra-
IPaMMBbI 1€ TEJIbHOCTH.
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Moodenuposa-
Hue ca06aps
cucmemol
oocycoaem-
ca 6 znaee 4,
npeo-

u nocmy-
cnoeus —

6 znaee 9.

Y1061 CMOZEIUPOBATH OTOK PaboT, HEOOXOUMO:

O YcranoButh (hokyc motoka pabor. HeBo3MOKHO MmoOKasaTh BCe
BasKHbBIE TOTOKU PAOOT HETPUBHAIBHON CUCTEMBI B ITPEesIax OJi-
HOU TMarpamMMBbl.

O Beibparb 6usHEC-00bEKThI, UMEIOIHE 0OSI3aHHOCTH CAMOTO BbI-
COKOTO YPOBHS B OTHOIIEHHMH BCETO MOTOKA PabOT MJIH €ro Jac-
Teit. ITO MOTYT OBITH PeATbHBIE CYIIHOCTHU U3 CJIOBAPST CUCTEMBI
6o kakue-To Gosiee abcTpakTHbie. B o6oM ciydyae HeoOXo-
JIIMO CO3/IaTh «IJIaBaTEeJIbHYIO IOPOKKY» 7151 KasK/I0TO BasKHOTO
OusHec-00beKTa MU O/IPA3/IETEHHSI.

U UaentudunuposaTh mpeaycIOBIS HAYAIHHOTO COCTOSTHUS Pa-
60Yero MOTOKa U MOCTYCTIOBUS €r0 KOHEYHOTO COCTOSTHUSL. DTO
BEChbMa CYIIECTBEHHO /IS OUEPUMBAHUS TPAHUI] TOTOKA PabOT.

O HauwuHast co cTapTOBOTO COCTOSIHUSI TTOTOKA PAbOT CHEIMMDUITIPO-
BaTb JIESITEJIbHOCTH, PA3BOPAYNBAOIINECST BO BpEMEHM, 1 0TOOpa-
3UTh UX Ha [UarpamMmme.

O CuoxHble geficTBUS WK X HAOOPbI, KOTOPBIE PHUMEHSIIOTCS MHO-
TOKPATHO, IIPE/ICTABUTh B BUJIE BBI30OBOB OT/IEJIBHBIX IMArPaMM Jie-
STEJIbHOCTH.

O M306pasuth MOTOKH, KOTOPBIE COENHSAIOTCS C 9TUMU JIEHCTBU-
SIMU U y3JIaMU e TeTbHOCTU: Ha4aTh C TOCTIe[0BATENbHBIX 110-
TOKOB, 3aT€M PACCMOTPETh BETBJIEHNE M TOJIBKO B TTOCJIEIHION0
oyepe/ib — pas/iesIeH1e U coe/[MHeHue.

O Ecuau cymecTByOT BaKHble 3HAYEHUsT 0OBEKTOB, BOBJIEYEHHBIX
B pabounii TOTOK, 0TOOPa3uTh UX Ha auarpamme. [Tokazars mx
U3MEHSIOINECS 3HAYEH WS U COCTOSIHISI, HACKOJIBKO 3TO HE0OXO0-
JIUMO JIJIST TIepeiadlt Ha3HAYEeHUs MOTOKOB OOBEKTOB.

Ha puc. 20.10 B kauecTBe npuMepa IToKasaHa JuarpaMma J1esiTeb-
HOCTH JIJIS CUCTEMBI PO3HUYHOW TOPTOBJIH, KOTOpas CHeupUuInpyeT
MOTOK PaboT, BOSHUKAIONINI IPU BO3BpaTe 3aKa3uMKOM TIPOAYKTa,
BBICJIAHHOTO 110 1ouTe. PaboTa HaumHaeTcs ¢ geiicTBus Request Return
(Bosspar 3akasa), BbIIOJIHAEMOro 00beKkToM Custoner (3aka3umuk), 3a-
TeM MTOTOK MTPOXOAUT yepe3 otaes Telesales ([louToBbie mpogakm) — Get
return number (IloayauTs HOMep Bo3Bpara), 00pPaTHO K 3aKa34uKy — Ship
item (OTnpaBuTh TOBAp), 3aTeM monazaet Ha Warehouse (Ckiam) — Re-
ceive item (Ilpunares mosunuio) u Restock item (IlomomaunTs 3amac) —
1, HAKOHeIl, 3aBepiiaeTcsd B oTaesne Accounting (Byxrantepust) — CGredit
account (KpeauroBath cuet). Kak mokaszano Ha gfuarpaMme, OJUH BasK-
HBII 00BeKT — ak3emIuisp Iten (Ilo3urms ToBapa) — TaksKe MyTemecT-
BYeT B TIOTOKE, U3MEHSIST CBOE COCTOSHME OT returned (BO3BpalleH)
10 available (JlocTyTieH).
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Knuent Mponoaxwn Byxrantepus Cknag,
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i: TOBap
[BO3BpAaLLEH]
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\
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i: TOBap
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e

KpeaovtoeaTb
pacyeTHbIN cHeT

Puc. 20.10. MogennpoBaHue notoka paboT

Ha sameTky. [1oTOKM paboT ABna0TCSA OU3HEeC-npoueccamMmu
B OONbLLUNHCTBE Clly4aes, HO He Bceraa. Hanpumep, Bbl MOXeTe
MCMONb30BaTb AnarpamMmmy AeaTenbHOCTU A9 OnnucaHusa npo-
Lecca pa3pabdboTku nporpaMMHOro obecneyeHuns, Takoro kak
npoLLecc ynpaeneHus KoHpurypauuen. bonee Toro, gnarpamMmmsl
LeATeNlbHOCTN NOOXOAAT OJ1 MOOENNPOBAHUS HENPOrPaMMHbIX
CUCTEM, B HAaCTHOCTM MOTOKa MNaLnNeHTOB B CUCTEME 34PaBOOX-
paHeHus.

B sTom nmpuMepe HeT BeTBJIeHNH, pa3ziesieHnil u coenunennii. Ho Bce
9TO MOKHO BCTPETUTH B OOJIEE CIIOKHBIX TOTOKAX PadOT.

MoaenupoBaHue onepauui

JluarpaMMbl IeIT€TbHOCTH MOTYT OBITh CBSI3aHBI C JIIOOBIM MO/IE-
JIUPYEMBIM 3JIEMEHTOM JIJISI BU3yaIN3aIni, CeINUITINPOBAHNS, KOHC-
TPYMPOBAHUS U IOKYMEHTUPOBAHUS €ro 1oBe/ieHus. Bol MoxkeTe 11oji-
KJIIOYUTH TaKue [uarpaMMbl K KiaccaM, nHTepdeiicaM, KOMITOHEHTaM,
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y3JaM, BapuaHTaM HCIOJb30BaHUd W KoomepanusiMm. Yamre Bcero
9JIEMEHTOM, JIJISI KOTOPOTO BbI Oy/ieTe pa3padarbiBaTh AUarpaMmy je-
SITEJTBHOCTH, OY/IET OTlepatiusl.

Vcriosib3oBatHast TOI0OHBIM 06Pa3oM, [UarpaMMa BbICTYIIAeT MPOC-
TO B KayecTBe OJIOK-CXeMbl JEHCTBUIl, BHIIOJHAEMbBIX JaHHON orepa-
nueil. [yiaBHOE MpenMyIecTBO uarpaMMbl 1eITeJIbHOCTU B TOM, 4TO
BCe 3JIEMEHTbI, YKa3aHHbIe HA HEl, CEMAaHTUYECKU CBSI3BIBAIOTCS B OJIHY
Mozestb. Harpumep, smio6ast Apyrasi oneparust Win CUTHAT, Ha KOTOPYT0/
KOTOPBI CCHIIAETCS IECTBUE, MOKET TIOJIBEPIHYTHCS ITPOBEPKE HA CO-
OTBETCTBHE KJIACCY 1ETEBOTO 00bEKTA.

YT1006bI CMOAEIUPOBATH ONEPAIUIO, HEOOXOUMO:

O Co6patb BMecTe Bce abCTPaKIIMH, yuacTByIomIue B Heil. VIMeoT-
Cs1 B BUILY ee TTapaMeTpbl (M THIT BO3BPAIIAeMOTO 3HAYEHM S, €CJIN
TaKOBOE €CTh), aTPUOYThI BKIIOYAIOIIErO KJIacca M HEKOTOPbIE
coce/iHre KJIACCHI.

U VaentudunupoBaTh IpeayCca0BUS HAUATbHOTO COCTOSTHUS OTie-
paIi U OCTYCTIOBHSI €€ KOHEYHOTO COCTOSTHISI,  TAKIKe JII0ObIe
MHBAPUAHTBI BKIIOYAIOIIETO KIacca, KOTOPbIe TOJKHBI COXPa-
HATHCS HA TIPOTSKEHUN €€ BBITIOJTHEHWSI.

U C navasa oneparyu crieluduImpoBarh Bee JAesITeJIbHOCTH 1 JIEHCT-
BUST, PA3BOPAYNBAIOIINECS] BO BDEMEHU, U N300pa3Th UX Ha J1a-
rpaMMe BMeCTe C COCTOSHUSMU JIeITeThHOCTU M COCTOSTHUSIMU
nefcTBUil.

Q IIpu HeoOXOAMMOCTH UCTIOIH30BATH BETBJIEHIE JIJIsT OTIMCAHUST
YCJIOBHBIX TIYTEW U UTEPAITUH.

U B cayuae ecsim onepaiiyeil BiajieeT akTHBHBIN KJIACC, UCIIOIb30-
BaTh pasfiesieHne U COeJIMHEeHNe 7S TOKa3a MapasiebHbIX T0-
TOKOB YIIPABJIEHUS.

Ha puc. 20.11 BBl BustnTe irarpamMmy e TeTbHOCTH /I Kracca Line
(JIunus), cnermuduIpyIoNyIo aIropruTM orepanuu intersection (mepe-
ceveHue), CUrHaTypa KOTOPO BKJYaeT oauH mapamerp (line kiacca
Line) m omHO Bo3BpaiaemMoe 3Hauenue (kiacca Point — Touka). Kiace
Line MMeeT /[Ba MHTEPECYIONMX Hac aTpubyTa: slope (HakIOH) U delta
(cMeleHre JIMHUK OTHOCUTEJIBHO HauaJia KOOPJIMHAT).

AnropuTM oneparuu mpocT. Bo-1iepBhIX, ecTh 3alUTHOE yCIOBHE,
KOTOpOE TIPOBEPSIET, He PABEH JIM HAKJIOH S1ope JaHHOW JTMHUN HAKJIOHY
JuHUn-napamerpa line. Ecau aTo Tak, IMHUM He TepecekaroTcsl U BO3-
Bpaiaercs Touka Point(0,0). B mpoTuBHOM ciiydae omepaliius cHadaga
BBIUMCJISIET 3HAaYEHHE X TOYKHU lepecedenns, 3aTeM — 3Hauenue y. Kak x,
TaK U y — 00BEKTBI, JIOKATbHBIE TI0 OTHOIIEHUIO K orteparui. Vl HakoHerr,
BO3BpalaeTcda Touka Point(x,y).
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[slope = line.slope]

return Point(0,0)

G := (line.delta - delta) / (slope - Iine.slopeD

v

(y = :(slope * x) + delta)

v

return Point(x,y)

Puc. 20.11. MoaenvpoBaHue onepawmn

Ha 3ameTky. /icnonb3oBaHve guarpamm OeaTenbHOCTY Ans n306-
paxeHns 610K-CxeMbl onepaunm — OTHIOOb HE caMOe BaXXHOe
B NporpaMmmMunpoBaHmnu ¢ nomoLupto UML. Bbl MOXXeTe cxemaTuyHO
BbIPa3uTh KaXaylo onepauuto, HO MPakKTUYECKN He A0KHbI 3TOro
nenatb. OObl4HO 6oNee LenecoobpasHo HanrcaHwe Tena onepa-
LMK Ha oNpenenieHHOM A3blKe NMPorpamMmMmMpoBanHuns. ECTb cMbIch
npuberaTtb K AgnarpaMmmam OeaTtesibHOCTM A9 MOOeNNPOBaHUS
onepauuii, noBeaeHne KOTopbIX TPYAHO 41K MOHMMAaHWSA HA OCHOBE
OOHOro NLLb UCXOOHOro koda. Barnaa Ha 610K-CxeMy NPOSICHAET
aNnropuTM, KOTOPbI CNOXHO pPasrsaeTb B caMOM KOAe.

Mpsamoe n o6paTHOE NPOEKTUPOBaHue

IIpamoe npoexmuposanue (cos3anue Koja U3 MOJEJIN) BO3MOXKHO
JUIST TUATPAMMBI JIESITETLHOCTH, OCOOEHHO €CJIN €€ KOHTEKCTOM SIBJISI-
eTcs onepauus. Hanpumep, UCrosnb3ys AuarpamMmy, IpecTaBIeHHYIo
Ha puc. 20.11, uHCTpyMeHTaThHOE CPEICTBO MOXKET CTEHEPUPOBATh CJIe-
JIYTOTIUI KoJ1 oniepariuu intersection Ha C++:

Point Line::intersection (Line : line) {
if (slope == line.slope) return Point(0,0);
int x = (line.delta - delta) /
(slope - line.slope);
int y = (slope * x) + delta;
return Point(x, vy);

}

31ech IpUMEHEHa HEKOTOPask XUTPOCTh, CBSI3AHHAS C MHUITUAITN3AIH-
ell JIOKaJbHBIX TIepeMeHHbIX. MeHee «MHTE/IeKTyaTbHbII» NHCTPYMEHT,
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BEPOSITHO, CHaYasia 00bsIBUII ObI TIePEMEHHBIE, @ TIOTOM TTPUCBOWI UM
3HAYEHUS.

Obpammoe npoexmuposanue (Co3naHIE MO U3 KO/IA) TAKAKE BO3-
MOJKHO JIJISI IMArPaMM JIESITETbHOCTH, OCOOEHHO eCJI KOHTEKCT KOjla —
TeJlo onepanun. J[narpamMmma, KOTOpYyI0 MbI TOJIBKO YTO YIIOMUHAJIH, MOT-
Jia OBITH CreHepUpOBaHa Ha OCHOBE pean3alny Kiacca Line.

BoJiee mHTEpECHOIT IO CpaBHEHWIO ¢ 0OOPATHBIM MTPOEKTUPOBAHU-
eM MOJIeJIU M3 KOJIa MOJKET OKAa3aThCsl AaHUMAIHsI MOJIEJTH 110 paboTaro-
meit cucreme. CrakeM, UMest B PacIOpPsKEHUH BCe Ty JKe JAnarpaMmy
(puc. 20.11), uHCTPYMEHT MOT OBl AHUMUPOBATH COCTOSTHUS JIEHCTBUI
Ha Hell 110 Mepe MX BBINOJIHeH s B paboTarotieil cicteme. Erte rydrire 66110
ObI C 3TUM WHCTPYMEHTOM, HAXOSATUMCS MO/ YIIPABIEHUEM OTIa/l-
41K, KOHTPOJIMPOBATH CKOPOCTD BBLITIOJHEHNS, BO3SMOKHO, YCTaHABINBAsI
TOYKW TIPEPBIBAHUS [T TIPUOCTAHOBKY TIPOTIecca B HYKHbIE MOMEHTBI,
¢ TeM 4TOOBI TIPOBEPUTH 3HAUEHIE ATPUOYTOB KOHKPETHBIX OOHEKTOB.

CoBeTbl U MOACKA3KM

Korna B co3naere guarpammel festeapnoct B UML, momumuTe,
YTO 3TO JIUIID IIPOEKI[NH OTHOI M TOH JKe MOJIe/IN IMHAMUIECKNX acIleK-
TOB crucTeMbl. Hu oiHa oTAebHas AuarpaMma JIesiTeIbHOCTH He MOKET
OXBAaTHUTb BCE 9T aCIeKThl B COBOKYIHOCTHU. [ToaTomy /i1t Mozennpo-
BaHUS [UHAMHYECKUX aCIIeKTOB MTOTOKA PaOOT WM OIepaIiil TIOHAL0-
OUTCST UCTIOJIH30BATh MHOKECTBO [IHATPAMM.

XopoMIo CTPYKTYpUpOBaHHas AuarpamMMa JesTeJbHOCTH T0JIKHA
00J1a/1aTh CJIEIYIOIUMI CBONCTBAMI:

U dokycupoBarbcst Ha BbIpa’)KEHUHN JIMITH OJIHOTO aclieKTa JuHa-
MUKHU CUCTEMBI;

U cozmepskaTh TOJTBKO T 9JEMEHTBI, KOTOPbIE BAKHBI JIJIsT IOHUMA-
HUS JJAHHOTO acIIeKTa,;

U mpezpcTaBasATh ypOBEHD AeTATM3AINH, COTJIACOBAHHBIN C YPOB-
HeM a0CTPAKIIUU: TTOKa3bIBATH TOJIBKO T€ JIOTIOJTHEHSI, KOTOPBIE
BaKHBI JIJISI TOHUMAHWS TIPEIMETA,;

O e ObITh HACTOJIBKO JJAKOHUYHOI, YTOOBI YMTATEb YITYCTHII U3 BUJLY
BJKHYIO CEMAHTUKY.

Korza cosmaercst auarpaMma gesiTeIbHOCTH, He0OXOMMO:

U mpucBouTH eif nMsl, COOTBETCTBYIOIIEE €€ HA3HAYEHUIO;

U mauynHaTh ¢ MOJIEIMPOBAHUS TJIABHOTO MOTOKA. [[prMeHsITh BeTB-
JIeHUE, TTAPAJLTIETHHOCTD 1 TOTOK OOBEKTOB BO BTOPYIO OYepeb —
BO3MO’KHO, Ha OT/IETHHBIX JIMarPaMMax;

O wucnosb30BaTh IPUMEYAHUST U [[BETOBBIE BBIIEIEHISI, YTOObI TIPH-
BJIeYb BHUMaHUE K BA)KHBIM MOMEHTAM.
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Anarpammbl COCTOAHUM



Fnaea 21. Co6biTMA M CUrHANDI

B sTOIi1 rI1aBe:

CoObITHS cUrHAJIA, BHI30BAa, BpEMEHH M M3MEHEHHUS
MoeaupoBaHHe CEPUH CUTHAIOB

MoeaupoBaHie HCKIIOYEHHI

O06paboTKa COOBITHIA B aKTUBHBIX M IIACCHBHBIX 00bEKTaX

Peampublit Mup exeffHeBHO MPETIOHOCUT HaM HOBBIE sBJeHud. Mao
TOT0, COOBITHS B HAIIIEH JKI3HK IIOPON IPOUCXO/ISAT OJTHOBPEMEHHO 1 He-
oxuganio. ITog coObITHEM MOAPa3syMeBAETCs HEKUI 3HAYUMbIH (HaKT,
JIOKQJIN30BAHHBIN BO BPEMEHU U ITPOCTPAHCTBE.

B KOHTEKCTE KOHEYHBIX aBTOMATOB COOBITUST UCIIOJAB3YIOTCS JIJIST MO-
JIeJTMPOBAHUS Ollpe/iesIeHHOIO BO3/1eiiCTBHUS, KOTOPOE MOXKeT BbI3BaTh
Hepexo/l U3 OJJHOTO COCTOsTHYSI B ipyToe. K uncimy coObITHil OTHOCSATCS
CUTHAJIBI, BEI3OBBI, UICTEUEHUE OTIPEIEJIEHHOTO TPOMEKYTKA BPEMEHU WJTN
M3MEHEHUEe COCTOSTHUSI.

Co06bITHsT MOTYT OBITH CHHXPOHHBIME U AaCUHXPOHHBIMU; X MOJIEJIN-
poBaHUeE — OTHA M3 COCTABJLIONINX MOIETNPOBAHNS TIPOIIECCOB U TIO-
TOKOB.

BeeneHue

CratnuHag cuctema He MPeJICTABISIET HU MaJlelIero nuTepeca,
MOCKOJIbKY B HEW HUYETr0 He MPOUCXOAUT. Bee cuctembl, nmeroriue
XOTb YTO-TO O0IIee ¢ PeabHOCTbIO, B TOW WJIM MHOI Mepe JUHAMUYHbI,
[pUYeM AUHAMUKY O0YCIaBIMBAIOT UMEHHO COOBITHS, IPOMCXOASIIIE
BHYTPU CHCTEMBI WJIK 3a ee IipeneaMu. Pabory GaHKoMaTa MHUIUUPYET
0JIb30BaTE/Ib, KOTOPbIi Ha;KIMaeT KHOIIKY /1T COBEPIIeHNst OaHKOBC-
KO TpaH3aKIMKi. ABTOHOMHBII POOOT HauMHAET JeiiCTBOBATh, KOTr/a
BCTpeUYaeTcsl ¢ HEKOTOPhIM TipeiMeToM. CeTeBol MapiipyTusaTop pea-
rupyer Ha oOHapyskeHue nepenoHenus 6ydepos coobmenuii. Ha xu-
MHWYECKOM 3aBOjI€ CUTHAJIOM K JIECTBUIO CTAHOBUTCSI OKOHUAHUE TTEPH-
0/1a, HEOOXOIMMOTO JIJIsI 3aBEPIICHIS PEAKIIH.

B UML nio60e saBjieHme, KOTOPOE MOKET UMETh MECTO B JEHCT-
BUTEJILHOCTHU, MOJieupyercst Kak cobbitre. Cobvimue (event) — 1o
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olMcaHue CyI[eCTBEHHOTO (paKkTa, COCTOSBIIETOCs B ONpe/IeJeHHOM
BpeMeHM U ripoctpancTse. [losyuenne curnana, ncrederne mpoMexKyT-
Ka BpEMEHU, U3MEHEHNE COCTOSIHUS — 3TO TPUMEPbl ACMHXPOHHBIX CO-
OBITHIT, KOTOPbIE MOTYT MIPOU30ITH B 060N MOMEHT. BBI3OBBI — 9TO,
KaK TPaBUJIO, CHHXPOHHbIE COOBITHUS, MCIOIb3yeMble JIJIs 3allycka He-
KO€i1 oTlepaIini.

I'paduueckoe nipencrasiaenne cobbituii B UML npogeMoHcTprupoBa-
Ho Ha puc. 21.1. Takast HoTaIMs T03BOJISIET BU3YaIM3UPOBATh 00bABICHUS
cobprtuit — Harnpumep, curnas 0ffHook (TpyOkalloBemena) u mokasats,
KaK HaCTyTIJIEHE COOBITHUS IPUBO/IUT K TIEPEXO/IY MEXK/LY COCTOSTHUSIMHU:
Hanpumep, curHai 0ffHook BeI3bIBaeT mepexo/; TesiepoHa U3 COCTOSTHUS
Active (AxkTuBeH) B coctosinue Idle (Oxumanue) 1 BbITIOJHEHUE JICHCT-
Bus dropConnection (pazopBarbCoenunenue).

0b6baBIEHVE COObITUSA OxupaHne

k. «curHany»
TpyOkalloBelueHa

Tpy6kalloselueHa / dropConnection()

AKTNBEH
cobObiTne

Puc. 21.1. CobbiTusa

ba3oBble NOHATUS

Cobvimue — 9T0 OIUCAaHUE CYIECTBEHHOTO (haKTa, TOKATM30BaHHO-
0 BO BpeMeHH U TpocTpaHcTie. [[pUMeHnTEIbHO K aBTOMaTaM COOBITHE
O3Ha4aeT BO3/IeiiCTBUE, KOTOPOE MOKET BbI3BATD I1€PEXO0]I U3 OJTHOTO CO-
CTOSTHUSI B JIpyTOE.

Cuznan — 910 Pa3HOBUIHOCTDH COOBITHS, TIPU MCIOJIb30BAHUK KOTO-
POit COOOIIIEH e TTEPEAETCST ACHHXPOHHO OT OTHOTO 9K3EMILISIPA K [IPY-
rOMY.

Bugbl cOObITUIA

Co6bITust MOTYT GBITH BHYTPEHHUMU WJIH BHEITHUMU. Brewnue cobuvi-
must IEPEIAIOTCS MEKLy CUCTEMON U ee JIEHCTBYIONUMHU JuliaMu (TIpu-
MepaMHu MOTYT CAYKUTDb HaKaTre KHOIIKW WJIN ITPpEPbIBaHNe OT JaTYHUKa
[PEeOTBPAIIEHIS CTOKHOBEHWI), & 6HYMpeHHUe — MEKITY 00beKTaMH,
CYHIECTBYIONUMU B caMOii cucTeMe (ITpUuMep — UCKJII0YeHre, TeHePUpy-
eMoe ITPU TIePEITOJTHEHNN ).
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Hnarpammel geaTenbHOCTH

B UML MOXHO MOJIEIUPOBATh YeThIPE BH/a COOBITUIL: CUTHAJIBI,
BBI30OBBI, UCTEUEHME ITPOMEKYTKA BpeMEeHU U U3MeHEeHUe COCTOSHUS.

CurHanbli

CoobuieHne — 3T0 UMEHOBAHHBINA 06BEKT, KOTOPBIH aCHHXPOHHO
MOCHLIAETCST OIHUM OOBEKTOM ¥ TIpHUMaeTcst ApyruM. Cuznan (signal)
IIPE/ICTABIISIET COOOH KIacCUPUKATOP JJIST COOOIIEHUN 1 CaM SIBJISIETCST
THUIIOM COOOIIIEHUSI.

VY curHajioB ectb MHOTO OOIIETO ¢ IPOCThIMK KJIaccamu. Harpumep,
MOKHO TOBOPUTH 00 9K3EMILISIPAX CUTHAJIOB, XOTSI OOBIYHO HE BO3HHU-
KaeT HeoOXOUMOCTh MOJIEJTUPOBATh UX sIBHO. Kpome TOTO0, CUTHAJIBI
MOTYT y4aCTBOBATH B CBSA3sIX 0000OIIEHUSI, YTO TIO3BOJISIET MOJIETUPO-
BaTh ME€PAPXUK COOBITHU, T/le OJHY — HATpuMep, curHai NetworkFailure
(Co6oiiCetn) — sABASAIOTCS OOUMMMU, a IPYTHE — HAIIPUMED, CIHEIUATIN-
3arust coObITHsT NetworkFailure o Has3BaHueM WarehouseServerFailure (07-
kaaCknanckoroCepsepa) — 9acTHBIMU. Kak 1 KJ1acChl, CUTHAJIBI MOTYT UMETh
aTpUOYTHI ¥ OTIEPAIIHH.

Ha 3sameTky. ATpubyTbl CUrHana BbICTyMatT B pONX ero napa-
MeTpoB. Hanpumep, npu nepenadve curHana CTonkHoBeHne MOXHO
ykasaTb 3Ha4YeHUs1 ero atpudyToB B BUAE NapaMeTpoB: (ToNKHOBE-
Hne(3, 5).

Curnas MOKeT OTTIPABJISATHCS B Pe3yJibTaTe BBITOJTHEHUS HEKOETO
NEeNCTBUS B Ipollecce mepexosa (MI3MEHEHUsT COCTOSIHUS ) B aBTOMATe.
Ero MOKHO cMO/IeTIPOBaTh Kak COOOIIEHNE, TEPeIaBaeMoe MEK/LY JBY-
MsI POJIIMU ITPU HEKOTOPOM UX B3auMoielicTBUu. [1pu BIToIHEHN N Me-
TO/Ia TOJKe MOTYT Tlepe/laBaThCs cUTHAJBL. Korma MofempyeTcst Kiace
niau wHTepdeiic, BakHas 4acTh crieludUKaIluy MoBe/IeHUsT — YKa3aHue
CUTHAJIOB, KOTOPbIE MOTYT TOCHLIATH €TI0 OITEePAINH.

Kax mokazano na puc. 21.2, curnanst B UML MmozpesmpytoTest kiac-
cam¥ co cTepeoturiaMu. /[ yKkazanus Ha TO, YTO HEKOTOPas oTeparns
MOCHITAeT CUTHAJ, MOKHO BOCIIOJIb30BAThCS 3aBUCUMOCTBIO CO CTEPEO-
TUIIOM send.

33aBUCHMOCTb
AreHT nepemMeLleHns
curHan nepeaayun curHana
/ nonoxeHne
L «CUrHan» sond CKOpoCTb
« »
napamerpo | CTONKHOBEHME |2 - o 2202 - moveTo()

\\_,o force : Float

Puc. 21.2. Curnansbl
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CoObITUS BbI3OBA

Eciu cobbiTrEe cUrHAIA TIPEICTABIISAET COOOM €ro 9K3eMILISIP, TO MO/
cobvimuem eviz306a (call event) monmmaercst mosydyeHne HEKOTOPBIM
00OBEKTOM 3aIpoca Ha BbITIOJIHeHHE onepatiun Hajl HuM. CoObITHe BbI30-
Ba MOJKET TIPUBECTU K MEPEXO/LY MEKILY COCTOSTHUSIMU B aBTOMATE HJIH
BBI30BY METOjIa Ha IeJieBoM 00bekTe. KOHKpETHbI BapraHT 3a1aeTCst
B OIIPE/IEIEHUH OTlepaliui Kaacca.

B 1o BpeMst Kak CUTHAJI SIBJISIETCST COOBITHEM aCHHXPOHHBIM, COOBI-
THE BbI30Ba OOBIYHO CHHXPOHHO. ITO 03HAYAET, YTO, KOT/IA OJIH O0bEKT
WHUIUUPYET BBITOJHEHUE OTIEPAIlUU Ha JAPYTOM 00beKTe, Y KOTOPOTO
€CTh CBOIT aBTOMAT, YIIPABJICHHE MIEPEIAETCs OT OTIIPABUTEIISI TOJTyda-
TeJIio, cpabaThiBaeT COOTBETCTBYIONIUI TIePEX0/l, 3aTeM OIepaliusl 3a-
BEPINAETCs, TIOTyYaTesib TEPEXOAUT B HOBOE COCTOSTHIE U BO3BPAIIAET
yIpaBJieHre OTIpaBUTeNi0. B Tex ciryyasix, Korjia OTIpaBUTe b He HY K-
JIaeTCs B OKUIAHUHT OTBETA, BHI30B MOKET OBITH OIPE/EeJIeH KaK acHHX-
POHHBIH.

ITo puc. 21.3 BUHO, YTO B MOJEJIM COOBITHE BHI30BA HEOTIUYUMO OT
cobbITHsI curHaIa. B 06oux ciydasix coObITHE BMECTE CO CBOMMU TTapa-
MeTpPaMU BBITJISIIAT KaK TPUTTEP JJIST TEPEX0/Ia COCTOSTHUSI.

co0ObITne
W ( startAutopilot(normal) \( .
PyuHOl pexum 2 ABTOMaTUYECKUI
J ( pexunm
napameTp

Puc. 21.3. CobbITua BbI30OBa

Ha 3ameTKy. X015 B13yasnibHO COObITUE CUrHana 1 BbiI30BA HEOT/IN-

YMMbI, pa3HMUa COBEPLUEHHO OTYET/IMBO NPOSIBASETCS Ha 3aAHEM
nnaHe mogenu. MNMonayyarens co6bITUS, KOHEYHO XE, 3HAET O Pasnu-
ynm (NyTem oObABNEHUS ONepauunini B CBOEM CNNCKE OnepaLmin).
CwrHan, kak npaBuno, obpabaTbiBaeTCs Ha ypOBHE aBTOMaTa,
a coObITne BbI30Ba — METOA0M. 15 nepexoaa OT COObITUSA K CUr-
Hasny UM onepawmy MOXHO BOCMNOJ1b30BaTbCA MHCTPYMEHTab-
HbIMW CPeaCTBaMMU.

CoObiTnS BpeMeHU 1 U3SMeHeHuns

Cobvimue epemenuy TIpeICTAaBISIET COOON UCTEUEHE HEKOETO ITPOMeE-
KyTKa Bpemenu. Ha puc. 21.4 nokasano, uto B UML Takoe coObITHE MO-
JIeTUPYeTCs MOCPEZICTBOM KJIOUEBOTO cJioBa after (mocie), 3a KOTOPBIM
clenyeT BhIpakeHue, orpeiesisdioniee 3TOT TPOMEKYTOK. Boipakenue
MOKeT OBITh MTPOCTHIM — HATIPUMeP, after 2 seconds (Yepe3 2 CEKyHIbI)
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WJI CJIOJKHBIM — HaripuMmep, after 1ms since exiting Idle (uepe3 1 mc moc-
Jie BhIxo/la u3 coctosiuus Ozxxupanue). Ecam sBHO He yKa3zaHO MHOE,
OTCUET BPEMEHU HAUMHAETCSI C MOMEHTA BXO/Ia B TEKYIIee COCTOSTHUE.
Jluist ob6o3HaueHUsT KOHIIA TIEPUOJIa CTIOJIb3y€eTCst ¢yioBo at. Tak, 3amuch
at (1Jan 2007, 1200 UT) ykasbIBaeT Ha TO, YTO COOBITIE BPEMEHU 3aKOHYMT-
¢ B epBbIi ieHb HoBoTO 2007-T0 TOz1A.

C TIOMOTITBIO COObIMUS U3MEHEHUs. OTTCHIBAETCS] I3MEHEHUE COCTOSI-
HUS WJIH BBITTOJTHEHUST HeKOToporo ycosust. Ha puc. 21.4 mokazano, 4to B
UML cobbITre MI3MEHEHUST MOJIETUPYETCST TOCPEICTBOM KJTIOUEBOTO CJIO-
Ba when (KoT/ia), 32 KOTOPBIM cjieyeT OyJieBo BhIpaskeHue. Takoe BbIpa-
JKeHHe MOJKET MCII0Ib30BaThCS 11T 0003HAYeHUsT aOCOMIOTHOTO MOMEHTA
BpeMenu (Harpumep, when tine=11:59, «kormaa Bpemsi=11:59») wiu mpo-
BepKu ycsaoBus (Hampumep, when altitude<i000, «korma Beicota<1000»).

/0 at (11:49PM) / selfTest()

cobbITue BpeMeHU
(abcontoTHoE)

cobbITNe BpeMeHU
OxupaHve (oTHOCUTENBHOE)

after (2 seconds)
/ dropConnection()

when (altitude < 1000)

cobObITME N3MEHEHUS
AKTVBEH

Puc. 21.4. CobbITVSi BpEMEHU N U3MEHEHUS

Co0bITrEe U3MEHEHUST TPOUCXOIUT OJINH Pa3 MPH M3MEeHEHUN 3HATe-
HUS YCJIOBUSI € JIOXKHOTO Ha HCTHHHOE (HO He HaobopoT). [Toka yciosue
OCTAETCST UCTUHHBIM, COOBITHE HE TOBTOPSIETCS.

Ha 3ameTkKy. XoTa COObITUE N3MEHEHUS MOLENINPYET YCNOBMKE,
NpPoOBEpPSiEMOE HernpepbIBHO, 0ObIYHO, NPOAHANIN3NPOBAB CUTY-
aLnto, MOXHO BbISIBUTb OMCKPETHbIE MOMEHTbI BPEMEHU, KOraa
3TO YCIOBME HYXHO NPOBEPSATH.

Nepenaya u nonyyeHune cobbITHIA

B coObITHsX cuTHANA U BBI30BA yYaCTBYIOT [0 MEHbBIIIEH Mepe /Ba
00BeKTa: TOT, KOTOPbIil OCHLIAET CUTHAJ M HHUIIUUPYET OIEePaInio,
U TOT, KOTOPOMY COOBITHE apecoBaHO. [T0CKOIBKY CUTHATBI 10 CBOEH
[PUPOJIE ACHHXPOHHDI, 2 ACHHXPOHHbBIE BBI3OBBI CAMH T10 ceHe SIBISTIOTCS



ba3osbie noHaTHs Ll | | |307]

JK3emnaapol
obcymxcoarom-
csa 6 2nage 13.

Koneunwte
asmomamol
obcymxcoarom-
ca 6 2naee 22,
axmueénvle
obsexmol —

6 enage 23.

CUTHAJIAMU, CEMaHTHKA COOBITHIT EPEKITMKAETCS ¢ CEMAHTHKON aKTHB-
HBIX ¥ TTACCHBHBIX 00BEKTOB.

IK3EeMILISAP JIIOOOTO KJIACCA MOKET TIOCIATH CUTHAI TPUHIMAIOIIEMY
00bEKTY MM BBI3BATh €ro omepaiiuio. OTIpaBUB CUTHAJ MOJTyYaTeso,
OH TIPOJI0JIZKAET CBOM IMOTOK YIIPABJIEHUSI, HE I0KUIASICh OT HETO OTBETA.
Hampuwmep, mocsie Toro Kax feiicTBYIOIIEe JUTIO0, B3aNMOIEHCTBYIONIEe
¢ 6GaHKOMATOM, TOIILJIET CUrHaJ pushButton (Haxkarb KHOIIKY ), OHO MOSKET
BBITIOJTHATH APYTHE IEHCTBUS HE3aBUCUMO OT TOTO, YTO JIeJIaeT CUCTEMA,
KOTOPO ObLJ TTocad curHas. HarnpoTus, ecii 00beKT BbI3bIBaeT Ollepa-
110, OH JIOJIKEH JIOXKIAThCST OTBETA OT rojydarens. /lomyctum, B Tpeii-
JIePCKON crucTeMe aK3eMILIsip kaacca Trader (Tpeiinep) MoskeT BbI3BATD
onepanuio confirmTransaction (TmoaTBep/ANTh [paH3aKINIO) B HEKOTOPOM
ak3eMILisgpe Kiacca Trade (Cuesika), TeM caMbIM KOCBEHHO U3MEHUB CO-
cTOstHME TI0caeHero. Ecim 9To CMHXPOHHBIN BbI30B, TO 00BeKT Trader
OyJIeT JK1aTh, MOKA Oeparust 3aKOHYUTCSL.

Ha sameTKy. B HEKOTOpPLIX CNyyasix BO3HMKAET HEOOXOOMMOCTb
B M300paxeHnn obbekTa, KOTOPbIXM NOCLIIAeT CUrHan cpasy
HEeCKOJIbkMM 00bekTam (MyNbTMBELLAHWE, multicasting) nnv Bcem
oXxugarowmm obbektamMm B cucteme (LumpokoBellaHmne, broadcas-
ting). Ansa moaoenupoBaHus MyfbTUBELLLAHUS crieayeT nsobpa-
3UTb 0O6BLEKT, NOCHINAIOLNIA CUrHAN HAbopy, B KOTOPbLIN BXOAAT
Bce nonyyarenu. na MoaenmpoBaHus LUMPOKOBELLAHUS HYXHO
nokasaTb, YTO OAMH OOBLEKT NOCLIIAET CUrHAN OPYromMy, npes-
CTaBASAIOLWEMY CUCTEMY B LLESIOM.

JI106011 9K3eMILISIp JTI0O0r0 KJIacca MOKET ObITh HOJIydaresieM COObI-
THS BBI30Ba WM CUTHANIA. EC/M 9T0 CMHXPOHHOE COOBITHE BBI30Ba, TO OT-
[PaBUTEIb 1 MOJIyYaTe b HAXOAATCS B COCTOSHUM <PaH/IeBY» Ha BCEM TIPO-
TSIKEHUY BBIIOJIHEHUS OIePalii., ITO 03HAYAET, YTO HOTOK YIIPABJICHUS
oTIpaBuTeNs OIOKHUPYeETCs, IOKa olepaius He 3aBepiuTcs. Ecam 1o
CHTHAJI, TO OTIPABUTEJIb U TI0JIyYaTe/Ib HE BXOAT B COCTOSIHHE «PAHIEBY»:
OTIIPABUTE/Ib TTOCHLIAET CUTHAJL, HO He JJOKUIAETCS OTBETA OT TI0JIyYaTe/Is.
B m060M cirydae coObITHE MOKET ObITh TIOTEPSTHO (€C/IU ABHO HE yKasa-
HO, YTO HY’KeH OTBET), BbI3BATh [IEPEXOJ COCTOSIHKS B aBTOMATE II0/IyYa-
TeJIst, eCJI OH CYLIECTBYET, MM WHUIIMMPOBATh OOBIYHBII BbI30B METOJIA.

Ha 3ameTky. Bbi30B MOXET ObITb aCUHXPOHHbLIM. B 3TOM cny-
yae OTnpaBuUTENb MPOAOIXKAET BbINMOJIHEHME CBOUX AENCTBUN
cpasy nocse oTnpaefeHns curHana. lNepegaya coobLLEHNS U ErO
0bpaboTka nosydarenem NponcxoanT napasnnenbHoO C AeNCTBU-
amn oTnpasuTtend. Korga BeINOSIHEHME METOAa 3aBepLUaeTCs,
OH NPOCTO 3akaH4yMBaeTcd. Ecnu MeTon NbiTaeTcs BEPHYTb 3HA-
YeHU s, TO OHU UFTHOPUPYIOTCS.
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Huarpammel gestenbHOCTH

B UML cobbiTust BBI30Ba, KOTOPBIE TOJIYYaeT 0OBEKT, MOJIEIUPY-
I0TCST KaK OTIepaIlui KJacca 3Toro o6bekTa. VIMEHOBaHHbIE CUTHAJIDI,
HostygaemMblie 00bEKTOM, MOJIETTMPYIOTCS Iy TEM TIEPEYNCICHUST B IOTIOJI-
HUTEJbHOM pas/ieJie KJIacca, Kak MoKa3ano Ha puc. 21.5.

AKTUBHbIN Kflacc

KeypadManager o——/

CuUrHasnbl
«curHanbi» /
pushButton(b : button) ,__|
powerUp
powerDown

Puc. 21.5. CurHanbl  akTUBHbIE K1aCCbl

Ha 3ameTKy. TO4HO Tak e MOXHO NPUCoeANHNTbL UMEHOBAHHbIE
curHanel K uHTepgency. B niobom cnydae nMeHa CUrHasnos, nepe-
YNCNEHHbIE B AONONHUTENBHOM pasfaene, ABAsioTCA He 00bsBe-
HUAMMU, a INLLb YKa3aHNAMW Ha TO, 4TO CUIHaN NCNONb3YeTCS.

TUNUYHbIE NPUEMBI MOIENVMPOBAHIS

MopenupoBaHue cemencTea CUrHaNoB

B 60JIBITMHCTBE CUCTEM, YIIPABJISEMbIX COOBITUSMU, COOBITUST CUT-
HaJIOB 0OpasyloT nepapxuio. Hanpumep, aBTOHOMHBINH poOOT MOXKeET
pasyinyaTh BHENTHUE CUTHAJBI, Takue Kak Collision (CtoskHOBeHUE),
U BHyTpeHHUe, HampuMep HardwareFault (AnmapatuberitOTtkas). OqHako
MHO’KECTBA BHEITHUX ¥ BHYTPEHHUX CUTHAJIOB MOTYT I€PECeKaThCS.
U naske BHYTPU 3THX JBYX IIUPOKUX 001acTel KracCuUKaum MOKHO
0OHAPYKUTH YacTHBIE pasHOBUAHOCTU. K ipuMepy, HardwareFault MOKHO
roapasaeanThb Ha BatteryFault (OTtkazbarapen) u MovementFault (OTkas-
[BurarenpnoroMexanusma). Jlonyckaercs u gajgbHel1as creruaim-
3anus. Tak, pa3HOBUIHOCTHIO cuTHATA MovementFault sBasiercst MotorStall
(OcTaHOBIIEKTPOMOTOPA).

Monenupyst mogoOHBIM 06PA30M HEPAPXUU CUTHAJIOB, MOSKHO CITETIH-
burmpoBaTh MOIMMOPGHBIE COOBITHSI. PacCMOTPIM, K ITPUMEDPY, aBTOMAT,
B KOTOPOM HEKOTOPBIil TIepexo/i cpabaThiBaeT TOJIBKO MIPU TTOJTYYEHUN
curnasia MotorStall. ITockosbKy aTOT CUTHAJ SABJSETCS B UEPAPXUU JIUC-
TOBBIM, TO TIEPEXO/] UHUIUUPYETCS TOJTBKO UM, TaK 4TO MOJTUMOPHU3M
oTcyTcTBYeT. HO TIPEenosoKM Terepb, UTO BbI TOCTPOUIN aBTOMAT,
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B KOTOPOM Tiepexo/1 cpabaThiBaeT MPH MOJTydYeHr curHasia HardwareFault.
B aTom cirydae iepexo/ moanuMopgeH: ero BhI3bIBAeT KaK caM CUTHAJ
HardwareFault, Tak u s106as ero crenuaar3sanus (PasHOBUAHOCTD ), BKJIIO-
vag BatteryFault, MovementFault m MotorStall.

[lng MmonenpoBaHus ceMelicTBa CUTHAJIOB CJIe/lyeT:

Q Paccmotrperb Bce pa3HOBUAHOCTU CUTHAJIOB, HA KOTOPbIE MOYKET
OTBeYaTh JAHHOE MHOKECTBO aKTUBHBIX OOEKTOB.

O BbisaBuTh cXoKue BUII CUTHAJIOB U IOMECTUTDh UX B UEPAPXUIO
THIA «0600IIEeHNe,/CIEeUAT3AIMSTY, UCTIOIb3YsI HACJIE0BAHNE.
Ha BepxHUX yPOBHSIX Hepapxuu OyAyT pacrnojaraTbcst ooIme
CUTHAJIbI, 2 Ha HIJKHUX — CIIeIHATM3UPOBAHHbIE.

U Omnpenennts BO3MOKHOCTH TOAUMOPGhU3MA B aBTOMATAX 3TUX
akTUBHBIX 06BbeKTOB. [Ipu 0OHapyskeHun moauMopbusmMa cKop-
PEKTHPOBATh MEPAPXII0, 100aBUB B CJIydae HEOOXOAUMOCTH MPO-
MeKYTOYHbIE AOCTPAKTHBIE CUTHAJIBI.

Ha puc. 21.6 mpuBenena Mozesib ceMeiicTBa CUTHAJIOB, KOTOPbIE
MorJiu 661 06pabaThIBaThCSI aBTOHOMHBIM poboToM. O6paTuTe BHU-
MaHue, 9TO KopHeBol curnai RobotSignal (CurnamPobory) siBasiercst
abCTPaKTHBIM, TO €CTh HEIMOCPEICTBEHHOE CO3/IaHIE €T0 9K3EMILISIPOB
HEBO3MOXKHO. Y 3TOr0 CUTHAJIA €CTh /IB€ KOHKPETHBIE ClIelnaJn3alnm
(Collision m HardwareFault), ogHa u3 KoTOpbIx (HardwareFault) crerima-
JIU3UpYyeTCs W Jajblile. 3aMeThTe, UTO y curHasma Collision ecTh oaun
napamerp.

«CUrHan»
CurHanPo6oTty

«curHan» «CUrHan»
CTONKHOBEHNE AnnapaTtHblnOTKa3

sensor : Integer

«curHan» «curHan» «curHany» «curHany»
Otkasbartapen | | OTkas[BuratenbHoOro OTka33puTenbHom OTkasCucremsl
MexaHnama Cucremsl M3amepeHunsPaccTosHuin

i

«curHan»
OcTaHoB3AnekTpomMoTOpa

Puc. 21.6. MooennpoBaHue ceMencTea CUrHanos
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MopenupoBaHue aBapuiHbIX CUTyaLUi

Baxnas yacTb Bugyasusaiuu, crienuuIiimpoBaHns U JOKYMEHTH-
POBaHUs MMOBE/IeHU Kiacca Uiu nHTepdelica — BbisIBJIEHNE aBAPUITHBIX
CUTyaIuii, KOTOPble MOTYT ITOPOK/JIATh ero ornepanuu. Eciu Bbl nMeere
JIeJI0 ¢ HEKOTOPBIM KJIACCOM WJIM UHTEP(hENiCcOM, TO €ro Olepaluy SICHbI
M3 ONMCAHUS, HO TIOHSITh, KAKWE aBapUiTHbIe CUTYAIlM OHU MOTYT BbI-
3BaTh, HEJIETKO, €CJIU 9TO ABHO He YKA3aHO B MOJEJIH.

B UML aBapuiitbie cuTyaruu npeacTaBIsioT coO0N pasHOBU/I-
HOCTBH COOBITUI U MOAETUPYIOTCS KakK curHaibl. CoOBITUSI-OMIMOKY
MO’KHO TTPUCOETMHNUTH K crenmduKamy omnepanuii. Mogemmposanme
WCKJIIOYEHWH B HEKOTOPOM CMBICJIE TIPOTHUBOTIONIOKHO MOJIETUPOBAHUIO
cemeiicTB curHasoB. OCHOBHAS 11eJTh TOCJIEHET0 — CIennpUuIInpoBaTh,
KaK/e CUTHAJIBI MOTYT HOJIy4aTh AKTUBHBIE OOBEKTHI; IEJb JK€ MOJIEITH-
POBaHUST ABAPUIHBIX CUTYAIHIT COCTOUT B TOM, YTOOBI TOKA3aTh, KAKIe
aBapUlHBIE CUTYAIUU MOKET TIOPOKIATH OOBEKT.

YT00bI BBHIIOJIHUTH 9TY 3aj1a4y, TPeOyeTcs:

U /[lasa kaxzoro kiacca u uaTepdeiica u 1Jisk KaxK0i olpeieseH-
HOW B HMX ONEpaIiuy pacCMOTPETh HOPMaJbHbIE Y aBapUITHbIE
CUTYaIlUU U CMOJIEJTUPOBATD UX B BUJIE CUTHAJIOB, TIePe/IaBaeMbIX
MEXKy OO BEKTaMHU.

U OpranusoBarb MepapxXuio CUTHAJIOB: HA BEPXHUX YPOBHSIX pa3-
MECTUTH OOIIKe CUTHAJIBI, HA HUKHUX — CIIeIMaJIn3uPOBaHHBbIE,
U [IPU HEOOXOAUMOCTH BBECTH ITPOMEKYTOUHBIE UCKITIOYEHUSI.

U VYkazaTh g KaxI0l orepanuu, Kakue aBapuiiHble CUTYaIluy
(cuTHABI) OHA MOJKET TIOPOKAATh. ITO MOKHO C/IeJIaTh SBHO
Ha auarpamme (MPOBe/sT 3aBUCUMOCTHU CO CTEPEOTHUIIOM Send
OT OTlepaIiy K ee CUTHAJIAM ) UJIH K€ MCIIOTh30BaTh IUarPaMMbl
MOCJIEI0BATEIbHOCTH, U300paKatoIie Pa3JInYHbIE CIIEHAPUH.

Ha pwuc. 21.7 mpencraBieHa Moe b HEPapXui aBapUHHBIX CUTYa-
1[4, KOTOPbIE MOTYT IOPOK/JIATHCS KOHTEHHEPHBIMU KJIACCAMU U3 CTAH-
maprtHoit 6ubauoTexu, HanpuMep Kiraccom-mabaonom Set (YeraHos-
ka). B KopHe 3T0i1 nepapxuy HaXOAUTCsT aOCTPAKTHBIN curHa SetError
(YeranoButsOunbKy), a HIKE PACIIONOKEHBI CIIENATN3UPOBAHHBIE
Bubl omuOoK: Duplicate (Jybauposanmue), Overflow (Ilepenosnnenue)
u Underflow (ITorepst smaummoctn). Kax Bumano, oneparus add (noba-
BUTb) MOXKET ITOPOJAUTDL curHasbl Duplicate u Overflow, a oneparus remove
(ymamuthb) — TosIbKO curHas Underflow. BMecTo aT0ro MOKHO ObLIO ObI
yOpaTh 3aBUCUMOCTH C MIePE/IHEro TJIAHA, TIEPEYNCIIUB UX B clierndka-
K Kask1oii onepaiuu. Kak 661 To HU OBLITO, 3HasT, KAKUE CUTHAJIBI MO-
JKeT TIOPOJIUTD OTIepaIlis, BbI CMOXKeTe YCIEITHO CO3/[aBaTh TPOTPAMMBI,
HCIIOJIb3YIONINE Kiacc Set.
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Ha 3ameTKy. CurHanbl, B TOM YMCne aBapuiHbIX CUTyauuin, — aTo
ACVHXPOHHbIE COObITUS, Mpomncxoaswme mexay oobekramu. UML
Takke NpeaycMaTpmBaeT UCKIIIOYEHNS, KOTOPbIE MOXHO OBHapy-
XNTb B TaKMX A3blKax NporpaMmmMmmpoBaHus, kak Ada nnam C++,
VcknioueHve aBnseTcs yCnoBMeM, Mpu KOTOPOM OCHOBHOWM MOTOK
BbINOJIHEHMA 330341 NPEPbLIBAETCS U BbIMONHAETCS OPYron MNOTOK.
Mckno4yeHns — 3TO He CUrHasbl; OHKW MPOCTO NPeacTaBNAoT CoOO0W
yOOOHbI MexaHN3M A1 creumdurkaumm anibTepHaTMBHOIO NOTOKa
yrpasneHns BHYTPU € AMHCTBEHHOIO CUHXPOHHOIO NMNOTOKa BbIMNOJI-
HEHNS 3a4a4n.

SetError

setHandler()
firstHandler()
lastHandler()

JaN

Duplicate

S /N Overflow

Underflow

add() =-----f-=------- 1 «send»

Puc. 21.7. MogenupoBaHune yCnoBuii owmoKn

CoBeTbl U MOACKA3KM

[Tpu MomennpoBaHUU COOBITUI MCXOANTE U3 CIACAYIOMNX coobpa-
KEHUI:

QO crpoiite nepapxmio CUrHAJIOB TaK, YTOOBI MOKHO OBLIO BOCIIOJIb-
30BaTbhCs OOLMMHU JIJIS1 HUX CBOWCTBAMU;

QO ne 3abbIBaiiTe aCCOUUPOBATH MOAXOAANIMN AaBTOMAT € KAsK/IbIM
9JIEMEHTOM, KOTOPBII MOKET TIOJIydaTh COOBITHS;

O obs3aTeIbHO MOETUPYHTE HE TOJTBKO T€ AJIEMEHTHI, KOTOPBIE
MOTYT HOJIy4aTh COOBITHSI, HO U T€, KOTOPBIE MOTYT UX MOCHLIATb.

Mzo6paskas coobrrie B UML, B 06111eM ciryuae MOZeInpyiiTe nepap-
XU COOBITUI SIBHO, @ UX UCIIOJIb30BaHUE CrIeIMPUIIMPYHTE Ha 3aHEM
IJTaHEe TeX KJIaCCOB MJIM OIePaIiii, KOTOPbIE MOCHLIAIOT WU TOIYIaioT
cobbITHE.
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Fnasa 22. KoHeuHblie aBTOMATDI

B sTOIi1 rI1aBe:

B CocrosiHus, Iepexo/pl U 1esATeTbHOCTH
B MoaeaupoBanue ;KH3HEHHOTO IIMKIa 00beKTa
B Co3szaHue XOpOLIO CTPYKTYPHPOBAHHBIX aITOPUTMOB

Vcnosb3yst B3auMoielicTBIE, MOKHO MOJIEIMPOBATH TTOBEEHNE CO00-
IeCTBA COBMECTHO paboTraioiux 06bekToB. [Ipu moMoIm KOHEYHOTO
aBTOMAaTa MOKHO CMOJIETUPOBATDH TIOBEIEHNE OTIEIBHOTO 0ObeKTa. AB-
TOMAT — 3TO TIOBe/IeHNE, KOTOPOE CHEIM(UITIPYET ITOCTE0BATETLHOCTD
COCTOSIHUI 0OBEKTA, YepPe3 KOTOPbIe OH MPOXOANT B TEYEHUE CBOETO
JKIM3HEHHOTO IIMKJIa B OTBET HAa COOBITHUS, a TAKJKE PEAKITUH HA ITH CO-
OBITHSL.

ABTOMATBI UCTIOTB3YIOTCS JIJISI MOJIETTUPOBAHUS TUHAMUYECKIX
ACTIEKTOB TIOBEIEHNS CUCTEMBI. BOJThIIelt 4acThio 3TOT MPOTIecC TOapa-
3yMeBaeT CIen(MUKAINIO )KU3HEHHOTO I[UKJIa 9K3eMILJISIPOB Kacca,
BapMaHTa MCMOJIb30BAHUS WU CUCTEMBI B 1I€JIOM. DTU 9K3EMILISPbI
MOTYT pearrpoBaTh Ha TaKue COOBITHS, KAK CHTHAJbI, OMepaIui Jubo
ncTevYeHne HeKoero nepuoja Bpemenn. Korma npoucxoaur cobbITHE,
B 3aBHCHMOCTHU OT TEKYIIETO COCTOSAHUS 0ObeKTa HabJII0/[aeTCst HEKO-
TopbIil abdexT. Ipgexm — ato crenmupuKaIISA MTOBEIEHNS, peaTn3ye-
MOTO BHYTpH aBTOMarta. B koHeunoM cuete ahheKThl MPOSIBISIOT cebst
B BBITIOJTHEHUHN JE€HCTBUIT, U3MEHSIONMX COCTOSTHIE 00bEKTa NI BO3-
BpalanImx kakoe-mm6o suauenne. Cocmosinue 00beKTa — 9TO TEPUO]I
BPEMEHHU, B T€U€HNE KOTOPOTO OH Y/IOBJIETBOPSIET 33/IaHHBIM YCJIOBHSIM,
BBITIOJTHSIET HEKYIO JESITEbHOCTD UJTH OKHUAET OTPEIETIEHHOTO COOBITHSL.

Bbl MOskeTe BU3yaIM3upoOBaTh AMHAMUKY BBITIOJTHEHUS HEKOTOPOTO
poItecca ABYMst CriocoOamMi: TI0[4ePKUBAst IOTOK YIPABJIEHsI OT OIHOI
AeITeIbHOCTH K IPYTOH (IIPU MOMOIIH JIMArPaMMBbl eI TeIbHOCTH ) MJIN
Ke BBIJIEJISIST TIOTEHITHAJIBHbBIE COCTOSTHUST OOBEKTA U TIEPEXOJIBI MEKITY
HUMHU (TIPU TOMOIIN TNarPaMMbl COCTOSTHUIN ).

XopoIo cTpyKTypUpOBaHHbIE ABTOMATHI MOAO00HBI XOPOIIO CTPYK-
TYPUPOBAHHBIM aJITOPUTMaM: OHU 3(D(HEKTUBHBI, TPOCTbI, AT THPYEMbI
U TIOHSTHBI.
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BeeneHune

PaccMoTpyM JKU3HEHHBIN ITUKJ JOMAITHETO TEPMOCTATa B TOTOKUI
OCEeHHUH JleHb. PaHHUM yTPOM HUYTO He TPEBOKUT ero mokoi. Teme-
patypa B jloMe cTabujIbHA, a €CJIM He HAJIETUT yparaH U He MMOHUMET-
Cs CUJIBHBIN BETEP, TO U TeMIIEpaTypa CHAPY:KU He JIOJIKHA MEHSATHCS.
Bamke k paccBery Habuogaercst uHast Kapruta. CoJiHIle BCTaeT M3-3a
TOPU30HTA, U TeMIIepaTypa BO3/lyXa Ha YJIHIE CJETKa MOBBIIIAETC.
HaumnaroT nmpoceimaTbcst 4eHbl CEMbU; BOT KTO-TO BbLJIE3 U3 KPOBaTH
1 OAKPY T peryasitop. Oba sTUX cOOBITHST Ba)KHBI JIJIST CUCTEMBI TEP-
MoperyJsinuu goma. TepmoctaT HaurHaeT BeCTH cebst, Kak Bee MoPs0Y-
HbIE YCTPOMCTBA €ro Kjacca: OTaaeT KOMaHIy J1u6o oborpesaresio (4To-
ObI ITOZOTPETHh BO3/AYX ), JNOO KOHAUIMOHEPY (4TOOBI €r0 OXJIAANUTD).

[Tocsie Toro Kak obuTaTe M A0Ma YIILJIX Ha PadOTy WU B IIKOJY,
JIBUKEHUE ITPEeKpalaeTcs, U TeMiepaTypa BHOBb CTAHOBUTCS TTOCTO-
suroil. Ho TyT MokeT BMemaTbCs aBTOMATHUKA, KOTOpas MPUKa3bIBAET
TEPMOCTATy MOHU3UTH TEMIIEPATYPY, YTOOBI HE PACXO0BATh 3PsI DJIEK-
TPOSHEPTHIO U Ta3. TepMocTaT CHOBa IpUHUMaeTcst 3a paboty. Bike
K KOHITY JTHS aBTOMaTUUYeCKas MPOrpaMMa CHOBA «0KUBAET», HO HA 3TOT
pa3 BEeJIUT MOAHATH TEMITEPATYPY, TOTOMY YTO CKOPO CEMENCTBO OKaKeT-
cs1 B TOJTHOM cbope, ¥ K 9TOMY MOMEHTY JIOM JOJIKEH CTaTh YIOTHBIM.

Beuepowm, korzia 1oM HATIOJIHEH TETITIOM, UCXO/ISIIIAM OT YeJT0Bevec-
KHX TeJl, a Ha [JINTe TOTOBUTCS €/1a, y TEPMOoCcTaTa Macca paboThL: OH [0JI-
’KeH BKJII0YaTh TO 000rpeBaTelib, TO KoHaumonep. Hakomel, Houbio Bce
CHOBA YCITOKaMBAETCSI.

MHorue nmporpaMMHbIe CUCTEMbI BEAYT ceOsl T0A00H0 TEPMOCTaTYy.
CepeyHblil cTUMYJISTOP paboTaeT KPyrJaoCyTOUHO, HO a[alTUPYeTCs
K M3MEHEHUSIM KPOBSIHOIO JIaBJIEHU S UJIN BBIIIOJIHSIEMOI Y€JI0BEKOM pa-
6ote. CeTeBoil MapIIPYTH3aTOP TOKE PabOTAET HENPEPHIBHO, HE3aMETHO
nepeHarnpasJisis I0TOKK OUTOB, a MHOT/IA U3MEHsIA CBOE MTOBE/IEHNE B OT-
BeT Ha KoMaH/bl agMuHrcTpaTopa cetn. CoToBblii TesedoH paboraer
110 3aIIpOcaM, OTBeYasl Ha JIeiCTBUs CBOETrO BJIa/le/IbIla U Ha COOOIEHMS
OT JIOKAJIBHBIX PETPAHCJISITOPOB COTOBOM CBSI3H.

B UML MonennpoBaHue CTaTUYE€CKUX ACIIEKTOB CUCTEMbI BBITIOJI-
HSIETCSI ¢ TIOMOIIBIO MarpaMM KJIaccoB 1 00bekToB. OHU M03BOJIAIOT
BU3YaJIN3UPOBATh, CIENUMUIIMPOBATH, KOHCTPYUPOBATH U JIOKYMEHTH-
pOBaTh Te CYNHOCTH, KOTOPBIE «KUBYT» BHYTPU CUCTEMBI, BKJIOUAs
KJacchl, UHTePGENChl, KOMIIOHEHTBI, Y3JIbl, BADUAHTHI UCIIOJb30BAHUS
U UX 9K3EMILJISIPDI, & TAK)KE CBI3W MEK/Ly HUMMU.

[luramunueckue acriextsl cuctemMbl B UML Mmonenupytores xoneu-
noimu asmomamamu (state machines). B To Bpemst kak B3aumojieiicteue
MOZIEJIUPYET COODIECTBO 0OBEKTOB, COBMECTHO PAOOTAOIINX JIJISI BBITIOJI-
HEHUST HEKOTOPBIX JIEMCTBUI, aBTOMAT MOJIETTUPYET KU3HEHHBIN KT OT/Ie-
JIBHOTO 06BbeKTa — OY/Ib TO 9K3eMILISAP KJacca, BApHaHTa MCIIOIb30BaHMUS



3141 | | ||

Jlunamuuec-
Kue acnexmol
cucmem
marxoice
MOIHCHO MO-
denuposamo
npu nomouu
e3aumodeticm-
euii (cm.
enasy 16);
cobvimus 00-
cysxcoaromes
6 enage 21.
Juazpammol
desamenn-
Hocmu 06-
cyoscoaromes
6 2aiagse 20,
ouazpammot
cocmoanuu —
6 enage 25.

KoHeuyHble aBTOMOTbI

WJIN JIasKe Beell CcTeMbl. 3a BpeMsl JKU3HEHHOTO KA B 00BEKTE MO-
JKeT MPOUCXOUTH MHOKECTBO Pa3HOOOPA3HBIX COOBITHI, TAKMX KaK
nepeziada v IMpUeM CUTHAJIOB, BBI30OBBI Oll€paIliii, CO3/laHUe U YHUUTO-
JKeHre 00bEKTa, NCTEUYEHNE TTEPHOI0B BPEMEHH, OTBEIEHHOTO Ha HEKOE
neiicTBre, MO0 U3MEHEHNE KAaKUX-TO YCJIOBUI. B 0TBeT Ha 9T1 cOOBITHS
0OBEKT BBHITIOJIHSIET OIIPEIETIEHHOE IeHCTBIE, TIPEICTABIISIIONIee COOOi
BBIYMCJICHME, A 3aTeM U3MeHseT cBoe cocTosgHue Ha apyroe. [ToaTomy
MOBe/IeHre TAaKOTO 0OBEKTAa 3aBUCHUT OT TIPOINILIOTO, MO KpaiiHeil Mepe
B TOII CTeNeHu, B KOTOPOI OHO BJIMSIET HA €r0 TeKyIiee cocTosiime. O0b-
€KT MOJKET MPUHSATH COOBITHE, OTBETUTH HA HETO JIEUCTBUEM, 3aTEM U3-
MEHUTD CBoe cocTosiiine. Kora ske oH MpuHIMAaeT IPyroe coObITHE, ero
PeaKInst MOKET ObITh IPYTOil — B 3aBUCUMOCTH OT TEKYIIETO COCTOSTHIS,
KOTOPOE SIBJISIETCST PE3YJIBTATOM TIPE/IBILYIIETO COOBITHSI.

ABTOMATBI UCTIONB3YIOTCS TSI MOJIETTMPOBAHUS TTOBEIEHUST JTI000-
O 2JIeMEHTa — Yallle BCero Kjacca, BapuaHTa UCIIOIb30BAHUS NN BCEH
CHCTEMbl. ABTOMATBI MOTYT ObITh BU3yaJM3UPOBAHBI HA JUATPAMMax
cocTostHuil. Bel MoXKeTe cOCPeI0TOUNThCS Ha MOBeIeHN: 00beKTa, 3a-
BUCSIIIIEM OT MOCJIEI0BATEIbHOCTH COOBITHIA, 4TO OCOOEHHO YI00HO 115t
MO/IEJTUPOBAHUS PEAKTUBHBIX CHCTEM.

I'pacpuaeckoe mpegcTaBieHne COCTOSTHUMN, TIEPEXOI0B, COOBITUI
u adpdexroB 8 UML npogemoncTpupoBano Ha puc. 22.1. Jra HoTams
I03BOJISIET TTIOKA3aTh MOBe/leHNe 0OBEeKTa TAKMM 00pa3oM, 4TOOBI Bbije-
JINTDH BaKHbBIE 3JIEMEHTBI €70 KU3HEHHOTO ITUKJIA.

.//’,—— KOHe4YHOe COCToAHune

napameTp coObITUs
HayasibHOe COCTOsIHNE

COCTOAHME

shutDown

—

tooCold(desiredTemp) e~ "P/ITEP

TMN cobbITns

MpocTon

tooHot(desiredTemp)

cobbITne / HavaJIbHOe COCTOsIHNE

L nencreme

O6orpes

QHEHHHHHHH'

‘\\\§-//

BJ10XKEHHOE COCTOAHME

ready / turnOn()

axaeHne
Oxnaxaenn tooHot(desiredTemp)

AKTVBEH

_—L

COCTOdAHNE

nepexon, tooCold(desiredTemp)

Puc. 22.1. ABTOMaTbI

TepMMUHbI 1 NOHATUS

Asmomam — 310 TIoBefieHNe, crieluUIUPYIOIee TTOCTeI0BaTeb-
HOCTh COCTOSIHUH, Yepe3 KOTOPbIe MPOXOAUT 0OBEKT 32 BPEMSI CBOETO
CYIIECTBOBAHUSI B OTBET Ha COOBITHS, 8 TAK/KE €r0 PEAKIMIO Ha 9TH CO-
ObITHS.
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Odbvexmuot

o6 cyc-
daromcs

6 enaese 13,
coodouenus —
6 enage 16.

Cuznanol
oocync-
daromcs

6 enase 21.

Cocmosinue — cuTyanusi BO BpeMsl KU3HU 0OBEKTa, B KOTOPOI
OH Y/IOBJIETBOPSIET 3a/[aHHBIM yCJIOBUSIM, OCYIIECTBIISIET HEKYIO Jle-
ATEJILHOCTH JIMOO0 IIPeObIBAET B OKUIAHUK COOBITHIA

Cobvimue — 210 crienuUKaIMs 3HAYUMOTO TIPOUCIIECTBUS, JIOKA-
JIN30BAHHOTO BO BPEMEHM U npocTpancTse. [IpumMernTesbHO K aBTOMA-
TaM COOBITHE — ITO BO3/IEHCTBIE, KOTOPOE MOKET MHUITMIPOBATH Mepe-
XOJI OT OTHOTO COCTOSTHUST K JIPYTOMY.

IIepexo0 — cBsi3b MEKITY IBYMsI COCTOSTHUSIMHU, YKa3bIBAOIIAst HA TO,
9TO OOBEKT B MEPBOM COCTOSTHUU BBITIOJTHUT OIIPE/IeJIeHHBIE TE€HCTBUS
U mepeiiier BO BTOPOE, KOT/IA CIYYUTCST OMPEIeJIEHHOe COOBITHE U 3a-
JIaHHOE yCJI0BUE Oy/IeT yA0BIeTBOPeHO. 1300pakaeTcst CILIONTHOM Jin-
HUEH CO CTPEJIKOU WJIN ITyTeM, HAITPABJIEHHBIM OT UCXO/IHOTO COCTOSTHUS
K HOBOMY.

Hesmenvrocmy (activity) — npoucxoAsiui B JaHHBI MOMEHT Hea-
TOMapHBIIT TTPOIleCC BHYTPU aBTOMATa.

/eiicmsue (action) — ucnoHsAEMOE BEIUUCIEHUE, B Pe3yabTaTe KO-
TOPOTO M3MEHSETCS COCTOSTHUE MOJIEIN MJIH BO3BPAIIaeTCss HEKOTOPOe
snauenwue. V3o6paskaercst B Bujie MPSIMOYTOJBHUKA C 3aKPYTI€HHBIMU
yTJIaMH.

KoHTeker

Kaskipiit 00beKT MMeeT CBOW JKIM3HEHHDIH UK/ CHAYaIa CO3/IAeT-
cs1, 3aTeM TIPeKpalaeT cBoe cylecTBoBaHue. MexKay aTUMU JBYMSI CO-
ObITUAMU 0OBEKT MOKET BJIMSITh Ha JAPYrUe 0OBEKTHI, MOCHLIAsI UM CO-
00IIeH ST, @ TAaKIKe MOJ[BEPTaThCsT UX BIIMSTHUIO, TPUHUMAST COOOIIEHUST
oT HUX. Bo MHOTUX ciy4asix Takue COOOIIeHUsI TIPECTaBIISIIOT COO0M
MPOCThIE CHHXPOHHBIE BBI3OBBI oreparnuii. Hanmpumep, ax3eMisip krac-
ca Customer (ITokymaresib) MOKeT BBI3BATh OTepartnio getAccountBalance
(3anpocutbbananc) Ha ak3eMIuIsipe Kiacca BankAccount (bankoBckuii-
Cuer). [Tomo6HBIM 0OBEKTAM He HY;KEH aBTOMAT JIJIST OITUCAHUST UX T0-
BEJICHMS, TOCKOJIBKY WX TeKyTiee MoBe/leHre He 3aBUCUT OT MPOIILIOTO.

B cucremax Apyrux THIOB MOXKHO BCTPETUTH OOBEKTHI, KOTOPbHIE
JIOJKHBI OTBEYATH HA CUTHAJIBI, TPEICTABIISIONINE OO0 ACMHXPOHHBIE
coo0IIeH s, TIepeaBaeMbie MeK/Iy dK3eMiuisipamu. Harmpumep, coto-
BBI TeslepOH OJKEH OTBEYATh Ha cJydaiiHbie TeseOHHBIE BHI3OBBI
¢ Ipyrux TesnedOHOB, HA COOBITUS HAKATUST KJIABUII MOJIb30BATENEM,
a Tak’Ke HA CUTHAJIBI U3 CETH, KOoT/a TesedoH mepeMentaeTcs U3 OHOM
«COTBI» B Ipyryi0. KpoMe TOro, MOKHO BCTPETUTH OOBEKTHI, TEKYIIIEE
noBe/ieHre KOTOPBIX 3aBUCHT OT Tipotiioro. Harpumep, moBeienme cuc-
TEMbI YIIPABJISIEMOI PAKETBI «BO3/LyX-BO3/LyX» 3aBUCUT OT €€ TeKYIIero
coctostHus, Takoro kKak NotFlying (HeJletut) — He camuikom xoporast
njes 3aIyCKaTh paKeTy ¢ caMoJIeTa, CTOSIIEeTo Ha 3eMJie! — min Searching
(ITouck): He CTOUT MyCKaTh PaKeTy, MOKa He BhIOpaHa 11eJIb.
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AxmuenvLe
obvexmol
oocyoic-
daromcs

6 eaase 23,
Mmoldenu-
posanue
PeaxmueHvLx
cucmem —

6 eaase 25,
eapuanmol
UCnob-
3068anus —

6 enase 17,
é3aumodetic-
meus —

6 eaaese 16,
unmepeii-
cbl —

6 2nase 11.

Cocmosnue
obsexma
MOJCHO 8U3Y-
anuzupoeamo
60 63auUMmo-
delicmeuu,
Kax onucamno
6 eniage 13,
nocaeonue
uemoipe
yacmu
cocmosanus
oocyacoa-
romces nuoice
6 amotii 2.1a8e.

KoHeuyHble aBTOMOTbI

[ToBenenne 0ObeKTa, KOTOPBII JOJKEH OTBEYaTh Ha aCUHXPOHHBIE
coob1ieHust MO0 ero TeKyIee MoBeJeHNe 3aBUCUT OT MPOIILIIOTO, JIyd-
Ie BCETO cIenu@UIInpoBaTh MPU MOMOIIN aBTOMATOB. JTO KacaeTcs
9K3EeMILJIIPOB KJIACCOB, KOTOPbIE MOTYT IPUHUMATh CUTHAJIBI, BKJIIOYas
MHOTH€e aKTUBHbIE 00beKThl. DakTHuecKn 00bEKT, KOTOPBINA MPUHIMA-
€T CUTHAJ, HO He UMeeT JJIsI HeTO Tepexo/ia B CBOeM TEeKYIIleM COCTOsI-
HUU U He OTKJIAAbIBAET PEAKIMIO Ha CUTHAJ B 9TOM COCTOSTHUM, OyIeT
MIPOCTO €T0 UTHOPUPOBaATh. /[pyrumu cjioBamu, OTCYTCTBUE TIEPEX01a
IJI CUTHAJIa HE ABJIACTCS OMMOKOW; 9TO 3HAYUT, YTO B JAHHOM TOYKE
CUTHAJI He MpeJCTaB/sieT nHTepeca. Bbl Takke Oyzere MCIIOIb30BATh
aBTOMATBI JIJIsI MOJEJTMPOBAHMS TIOBEIECHNUST CUCTEM B 11€JI0M, 0COOEHHO
PEAKTUBHBIX, KOTOPBIE IOJIKHBI OTBEYATh HA CUTHAJIBI JIEUCTBYIOMINX
JIUIL 32 TIPeJieJlaMUu CUCTEMBI.

Ha 3ameTKy. B OCHOBHOM /11 MOAENVMPOBAaHUS MOBELAEHNS BAPU-
aHTOB MCMNOJIb30BAHMA NPUMEHSIOTCSA B3aUMOOENCTBUS, HO C TOM
K€ Lesibio MOXHO MCMNONb30BaTb M aBTOMAThI. Takke OHW NOaxXoaaT
ONS MOAENMPOBaHUS NoBeAeHUS UHTEPDENCOB. XOTS MHTEPdENC
MOXET N HE MMETb KOHKPETHbIX 3K3EMMJISIPOB, Kacc, peanmayio-
LW ero, — MOXeT. Takon Knacc gOomKeH COOTBETCTBOBATbL MOBE-
LeHUo, cneundnumMpoBaHHOMY aBTOMAaTOM ANs HTepdenca.

CocTosiHUA

Cocmosinue (state) — 3TO cUTyanust B JKU3HEHHOM IIMKJIE€ 0OBEK-
Ta, B KOTOPOI1 OH y/I0BJIeTBOPSIET 3a/laHHbIM YCJIOBUSIM, OCYIIECTBIISET
HEKYIO JIeSITeIbHOCTD WU OKH/IAET OTPeeeHHOTO cOObITHs. OODbeKT
pebbIBaeT B TOM WJIM MHOM COCTOSTHUM OTPaHUYEHHbII IEPUOJT BpeMe-
Hu. Harpumep, o6orpeBartesib B 1oMe MOKET ObITh B JIIOOOM M3 Y€THIPEX
COCTOSTHUIA: TIpocTON (0KM/IaHe KOMaH/[bl Ha BKJIOYeHHE 060TpeBa),
aKkTUBaIMs (ra3 mojiaH, Ho 03KU/IA€TCsT TOCTUKEHUE OTIPe/Ie/IEHHOM TeM-
nepatypbi), GyHKIIMOHUPOBaHUE (Ta3 U KOTEJ BKJIIOUYEHBI), BBIKJIOUE-
Hue (110/[aua ra3a IpeKkpaTHIach, HO KOTeJI BKJIIOYEH, OCTATOUHOE TEILI0
cOpachIBAETCS U3 CHCTEMBI ).

Koryia aBromMaT 00beKTa HAXOAUTCST B OIMPEIETEHHOM COCTOSTHUH,
TOBOPSIT, YTO B ITOM COCTOSTHUH HaXOAUTCsI caM 00bekT. Harpumep, ak-
semiuisp Heater (OGorpeBatesin) MoskeT ObITH B coctostauu 1dle (ITpoc-
ToM) miu ShuttingDown (Buiktouenmue).

CocrosHue XapakTepu3yeTcst HECKOJIbKIMU YaCTSIMU:

U ums — TekcTOBAS CTPOKA, OTIMYATONIAS TAHHOE COCTOSTHUE OT JIPY-
rux. CocrosiHre MOKeT ObITh aHOHUMHBIM, TO €CTh 03 UMEHI;

Q 6x00m10il/6b1x00101 (D pexmbL — TEeACTBUS, BHITIOIHSAEMBIE COOT-
BETCTBEHHO IMTPU BXOJIE U BBIXOJIE U3 COCTOSTHUS,
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Q suympennue nepexodvr — 1epexoibl, KOTOPbIe 06PabATHIBAIOTCST
0e3 CMEHbBI COCTOSIHUS;

Q nodcocmosimus — BiAOKEHHBIE COCTOSIHUS, B TOM YHCJI€ HEOPTO-
roHaJjibHbIe (MIOCIE0BATEIbHO aKTUBHBIE) WJIH OPTOTOHAJIbHBIE
(mapasnesbHO aKTUBHbBIE ) TIOJICOCTOSTHUS;

Q omuoscennvie cobvimus — crincok coObITHIL, KOTOPBIE He 00pa-
6aThIBAIOTCS B JAHHOM COCTOSIHUM, HO OTKJIAJBIBAIOTCS ¥ T10-
MeIanTCs B o4epeib st 00paboTKu 0ObEKTOM B IPYTOM CO-
CTOSTHUH.

Ha 3ameTKy. /IMA COCTOAHUS — 3TO TEKCT, KOTOPbI MOXET COCTO-
ATb U3 OYKB 1 LMDP B HEOrPAHNYEHHOM KOJIMYECTBE, a TakXKe HEKO-
TOPbIX 3HAKOB NPENMHAaHUS (32 UCKITIOYEHNEM TaKUX, Kak 4BOETO-
yue), 1 3anNnUcbiBaTbLCHA B HECKOJIBKO CTPOK. Ha npakTuke nmeHa
COCTOSHUI NPeaCTaBnsAioT COO0M KpaTKNe CyLeCTBUTENbHbIE,
B3AThblE N3 C/IOBAPS MOAENMPYEMON cucTeMbl. OBbIYHO NepBas
OyKBa KaXa0ro C/noBa B UMEHW COCTOSIHUSA — 3arfiaBHas, Hanpu-
mep Idle vnm ShuttingDown.

Kaxk nokasano Ha puc. 22.2, cocTosinue nuzobpasxkaercs B BUe Ipsi-
MOYTOJIBHUKA C 3aKPYTJIEHHBIMU yTJIaMHU.

Ha4yaJibHOE COCTOAHNE

._/ KOHEYHOE COCTOSsIHME
—
HaxaTaKnasuiua shutDown

MpocTon OxnaxgeHue Vit

T 3aBEpLLIEHO T

nM4 COCTOdAHME

Puc. 22.2. CocToaHus

HavanpHoe u KoHeuHOe cocTosiHUsA. Kak 1moka3aHo Ha PUCYHKE,
CYIIECTBYET JIBa 0COOBIX COCTOSIHUSI, KOTOPbIE MOTYT ObITh OIIpejiesie-
HBI [T aBToMara oOobekTta. [lepBoe M3 HUX — HAYaIbHOE COCTOSTHUE,
KOTOPOEe 03HAYaeT HAYaJbHYIO TOUKY, TI0 YMOJYAHUIO YCTAHOBJIEHHYIO
U aBTOMara uin nojcocrosiust. OHo nzobpaskaeTcs 3aKpalleHHbIM
YepPHBIM KPY:KKOM. BTOpoe cocTosiHre — KOHEUHOe; OHO 03HA4YaeT, YTo
paboTa aBTOMaTa WM BKJIIOYAIOIEe COCTOsIHIE 3aBepiieHbl. Koneunoe
COCTOSHUE TIPE/ICTaBIeHO B (hopMe 3aKPaNIeHHOTO YePHOTO KPYJKKa,
BITMCAHHOTO B OKPY’KHOCTb.
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Ha 3ameTky. Ha camom pene HayanbHOe M KOHEYHOE COCTOS-
HUS — 9TO NCEeBAOCOCTOSAHUA. HY OHO U3 HUX HE HafEeNeHo npu-
3HaKaMu «HOPMaJibHbIX» COCTOSIHUI, 32 UCKJTIOYEHNEM MMEHN.
A BOT nepexof 0T Ha4aNbHOro COCTOAHUSA K 0ObIYHHOMY MOXET
obnagatb BCEMU XapaKTepHbIMU AJ19 NePexoa0B CBONCTBAMM,
BKJIIOYAs 3aLUUTHOE YC/IOBME N AENCTBME (HO HE MHULMMPYIOLLLEee
cobbITre).

Mepexoabl

[Tepexonm — 3TO CBSA3b MEXK/Y IBYMSI COCTOSHUSIMM, O3HAUAIOTIAS,
4TO OOBEKT B MEPBOM COCTOSTHUU JIOJIKEH BBITTOJHUTH OIPEIeIeHHbBIE
JIeMICTBUS U TIEPEUTH BO BTOPOE COCTOSIHUE, KOT/IA TTPOMU30MIET oTpe/ie-
JIeHHOe cOObITHE U OYYT yIOBJIETBOPEHDI 3alaHHble YCIOBU. [0 Tex
MOp TIOKa MEPEX0/T He TPou3oiiiesi, 06 00beKTe TOBOPSIT, YTO OH HAXO-
JIATCST B UCXOOHOM COCMOSIHUU; TIOCJIE TIEPEXOIA OH TIPEOBIBAET B 4€1e60M
cocmosinuu. Harpumep, Heater (OGorpesaresib) MOKET TIepeiiT 13 Co-
crogaus Idle (IIpocroit) B cocTosnme Active (AKTUBAINS), KOT/IA TIPO-
usoiiger coobTue tooCold (caunkoMXoI0HO) ¢ TTapamMeTpoM desiredTenp
(nyxHag Temneparypa).

[Tepexon cocToUT U3 NATH YacTell:

Q wucxodnoe cocmosinue — cocTositue, Ha KOTOPOE BO3/EHCTBYET T1e-
pexojt. Eciin 06beKT HaXOMUTCS B ICXOJIHOM COCTOSTHUM, TO HC-
XOJAIINIA EPEX0l MOKET POU30NTH, KOrjia OOBEKT IPUMET CO-
ObITHE, THUITMUPYIOIIEe IEPEXO/l, 1 OY/IET BBITOJIHEHO 3aIUTHOE
ycoBue (eCM OHO €CTh);

Q unuyuupyrowee cobvimue — cobpitie, KOTOpoe, OyAydr Pacio3-
HAHHBIM O0BEKTOM B UCXOJHOM COCTOSTHUM, HHUIIUUPYET BBI-
MOJTHEHUE TIePexoia, 00eCeunBasi UCTUHHOCTD €r0 3alUTHOTO
YCJIOBUS;

Q sawumnoe ycrosue — 6yieBO BbIpaKeHIEe, KOTOPOE BBIYUCIISIET-
sl TIPY MHUIMMPOBAHUU TIEPEXOJIA MOCJIe TOJTYIYEHMs] COOBITHSI.
Ecym BbIpakeHne NCTUHHO, TO BHITTOJTHEHME TIEPEX0/la paspelia-
eTcst. B poTBHOM cirydae 1iepexo/l He BbITIOJIHSIETCS, U eCIN
HET JIPYTHUX MEePeX0/[0B, KOTOPbIE MOTYT OBITh WHUIIUUPOBAHBI
TEM JKe COOBITHEM, TO COOBITHE TEPSIETCS;

U sgppexm — ucnionHsiIeMoe noBeeHNe (Takoe Kak JeHCTBIE), KO-
TOPOE MOKET OBITh IPHUCYIIE OOBEKTY, BJIaJCIONIEMY JaHHbIM aB-
TOMATOM, ¥ OTIOCPEIOBAHHO — C APYTUMU 00BEKTAMHE, KOTOPbIE
BU/IUMBI ]AHHOMY;

Q wyenesoe cocmosiiue — COCTOSTHUE, B KOTOPOM OKA3bIBAETCS OOBEKT
110 3aBEPIICHUH MTePEX0/Ia.
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CoOvimus
o6 cyonc-
daromcs

6 eaase 21.

Cneuugpu-
yuposanue
cemeilicmea
cuznanos
oocync-
daemcs

6 eaase 21.
Mmnooxcec-
meennvLe
HenepexpovL-
saroujuecs
3auumnole
ycaosus
dopmupyrom
eeme.nienue
(cm. ena-
ey 20).
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Kak nokasano Ha puc. 22.3, nepexoji n300paaercs B BUAE CILIOII-
HO¥ JIMHUU CO CTPEJTKOH, HAITPaBJIEHHOI OT UCXOIHOTO COCTOSTHUS K T1e-
nesomy. Ilepexoo 6 cebs (self-transition) — aTo mepexo, HCXOIHOE 1 Tie-
JIeBOE COCTOSTHUS KOTOPOTO COBIIAIATOT.

Ha 3ameTky. [lepexon MOXeT UMETb MHOXECTBO NCXOAHbIX COCTO-
SIHMI (B 3TOM CIly4ae OH NpeacTaBnsieT CoO0M CNvsiHne MHOXECTBA
napasiiesibHbIX COCTOSAHNI), a TakKe MHOXECTBO LieSIEBbIX COCTOS-
HUIN (B 3TOM CJlyd4ae OH NPeACTaBASET pa3geneHme Ha MHOXECTBO
napannesnbHbiXx cocTosiHMin). O6 aTOM NoapobHee ByaeT paccka-
3aHO HKXKe, NPY 06CYXAEHNM OPTOrOHASbHBIX MOACOCTOSIHWIA.

Tpurrep coObiTus

Cobpitne — 970 crieruduKaIms 3HAYNMOTO TPOUCIIECTBHS, JIOKA-
JIN30BAaHHOTO BO BPEMEHU U IIPOCTPAHCTBe. B KoHTeKcTe aBTOMATOB CO-
ObITHE — HTO BO3/EICTBIE, KOTOPOE MOJKET BBI3BATH MIEPEXO/L M3 OJTHOTO
cocrosiHus B ipyroe. Kak nmokasano Ha puc. 22.3, 110 COOBITUSIMU MOTYT
M0/IPa3yMeBaThCs TOCTYIJIEHNE CUTHAJIA, BBI30B, UCTEYEHUE OTIpejie-
JIEHHOTO Teprojia BpeMeHu Jinbo uaMeHenue coctosinvsi. CUrHas wim
BBI3OB MOTYT UMETh ITapaMeTPbl, KOTOPbIE JIOCTYITHBI TIEPEXOLY, B TOM
YIcJIe BBIPAKEHNS 3AIIUTHOTO YCIOBUS 1 JIEHCTBUS.

JlomyckaeTcs cymiecTBOBaHUE 3aBepliaioniero nepexoaa (To ecTb
TAKOTO, KOTOPBII HEe IMEET HHUIUUPYIONIETO COOBITHS ). 3aBEPIIAIOIHI
nepexo/i MHUIIMUPYETCS HESIBHO, KOT/IA UCXO/THOE COCTOSTHUE 3aBEPIIIAeT
CBOIO JIESITETbHOCTD, €CJIM TAKOBast HabJII0IaeTCsl.

Ha 3ameTKy. Tpurrep cobbiTnss MOXET OblTb MONMMOP@PHbIM.
Hanpumep, ecnu Bbl crneundumnumpoBann CEMENCTBO CUIHAsOB,
TO nepexo[, y KOTOporo Tpurrep codbitus — S, MOXET ObITb Bbi3BaH
S, a Takke BCEMU ero NOTOMKaMM.

3awmTtHoe ycnosue

Kak mokasano Ha puc. 22.3, 3alUTHOE yCJIOBHUE TIPECTABIEHO
B Bujie OyJieBa BhIpaKeHNe, 3aKJII0UYEHHOE B KBaJ[PATHbIE CKOOKHU H 110-
MellleHHOe TIocsie Tpurrepa coobitust. Takum o6pa3om, 0MycKaeTcst
HaJMYre MHOKECTBA MePEX00B U3 OJJHOTO MCXOIHOTO COCTOSIHMUSI,
C OJTHMM U TEM K€ TPUTTEPOM COOBITHSI, — JI0 TE€X TIOP TOKA YCIOBUS He
MEPEKPBIBAIOTCS.

3alUTHOE YCIOBUE BBIYUCISIETCS JIUTITh OJTHAK/IBI I/ KasKIOTO T1e-
pexojia B MOMEHT BOSHUKHOBEHUS COOBITHSI, HO OHO MOKET BHIUMCIISATHCS
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Coovimus
usmeneHuu
obcyxcoarom-
ca 6 zuaee 21.

Heamenvroc-
mu oocyscoa-
tomcs Huice
6 Hacmosuetl
2sage,
3a8ucumoc-
mu — @ 2aa-
eax 5 u 10.

KoHeuyHble aBTOMATSI

1 TIOBTOPHO, €CJIM MTEPEX0]I MHUIUUPYETCs elile pa3. BHyTpu Oy/ieBa Bbi-
PasKEHUsT MOKHO 3a/1aTh YCJIOBUS TPeObIBaHMS OOBEKTA B TOM HJIH HHOM
COCTOSIHUM — HarpuMep, Beipaskerue «OQ6orpesaresib B coctostiuu IIpo-
CTOsI» IIPUHUMAET 3HAUE€HUE <UCTUHA», eci 00bekT Heater (O6orpesa-
TeJib) HaxoauTes B coctosiinu Idle (IIpoctoit). Ecnu yesoBue okaspiBa-
eTcst He COOJTIOJIEHHBIM TIPH €T0 TIPOBEPKE, TO COOBITHE He TIOBTOPSIETCS
Ho3/(Hee, KOrjia yCJAOBKe CTaHeT NCTHHHBIM. YT0ObI CMOAEIMPOBATD Ta-
KO€ TIOBeJIEHNE, CIIEYeT UCTIOIb30BaTh COOBITHE M3MEHEHSI.

Ha 3aMeTKYy. Ecnu 3awmtHOE yCJ&ioBM€ BblHNCNAETCA TOJIbKO
OoAHaXAabl NP KaXXaoM MHNUMNnMpoBaHn nepexoaa, 1o cobbiTue
M3MEeHEeHUA NoTeHUaIbHO BblHNCIAETCA MOCTOAHHO.

Addexr

Db deKT — aTO TIOBE/IEHNE, KOTOPOE UMEET MECTO, KOT/la UHUITUUPY-
etcst iepexojt. [lox addexkramu MoryT rnogpasymeBaTbCsi BCTPOEHHbIE
BBIYKMCJIEHUST, BBI3OBbI Oonepaliuii (11 00beKTa, BIaeiolero aBTomMa-
TOM, a TaKKe JIJIs IPYTUX BUAUMBIX OOBEKTOB), CO3/IaHIE ¥ YHUYTOKE-
HUe JPyroro obbekTa Jubo mepepaya CUrHajla HEKOTOPOMY OOBEKTY.
Yro6bl OTMETUTH (haKT OTIPABKU CUTHAJIA, MOKHO CHAGIAUTH UMSI CHT-
HaJsa MpeuKCOM — KJIIOYEBBIM CJIOBOM Send.

[Tepexobl AOMYCKAIOTCS TOJIBKO TIPU YCAOBHH, YTO aBTOMAT Heak-
TUBEH (HAXOIUTCS B COCTOSIHMH TIOKOSI), TO €CTh He BBITIOJTHSIETCS 9(h-
dekt (meiicTBre) or mpembiayiero nepexoaa. CpabarsiBarue adexra
repexojia u JI0OBIX aCCOIMUPOBAHHBIX BXOAHBIX U BHIXOAHBIX 2(h(HEKTOB
JOJIKHO 3aBEPIINATHCS MPEKIE, YeM JFOOBIM JOTOTHUTETHHBIM COObI-
THSIM Oy/IeT TI03BOJIEHO BBI3BATh JOTIOJHUTEIbHbBIE TIepexo/ibl. B aToM
COCTOUT OTJIMYUE OT BBITIOJHEHUS JESATETbHOCTH (CM. HUKE), KOTOPOe
MOZKET OBITh IIPEPBAHO HEKOTOPHIMU COOBITUSIMH.

Ha 3ameTky. Bbl BNpaBe SABHO rnokasaTb 0ObEKT, KOTOPOMY MOC-
JlaH CUrHan, ncnosib3ysa 3aBUCMMOCTb CO CTEPEOTMNOM send,
MCTOYHNKOM KOTOPOro SIBNSIETCS COCTOSIHME, a LUesbio — OObEKT.

PaCHJMpeHHbIe COCTOSIHMA U nepexoabl

MogenupoBatue caMoro pasHoro mosegaernss B UML B 6osrbiimiHc-
TBe CJIydaeB TPeGyeT UCIIOIb30BAHUS TOJBKO Oa30BBIX CPEICTB COCTOS-
uuii u nepexonioB UML. [Ipumensig nx, Bbl MoxeTe crielinuiinpoBaTh
MPOCTOI aBTOMAT, a 3TO O3HAYAET, YTO BAITU TTOBEEHYECKUE MOJIETN
OyIyT OMUCAHBI JIUIIH {yraMu (TTePeX0aMu ) U BEPIIMHAMY (COCTOSTHH-
sIMU) — HIYeM OoJree.
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Asromatel UM L BRIIIOYAIOT MHOKECTBO CPE/ICTB, TOMOTAIONINX YII-
PaBJIATD CJOKHBIMU TIOBEJIEHYECKUMH MOJIEJIIMU. JTH CPEJICTBA YaCTO
MO3BOJISIOT YMEHBIITUTH KOJMYECTBO HEOOXOIUMBIX COCTOSIHUIA U TIepe-
XOJI0B, a TAKKe CMOJIEIMPOBATH MHOKECTBO OOIIMUX U MHOT/IA JOBOJIHHO
CJIOJKHBIX M/IOM, KOTOPBIE B IIPOTUBHOM CJIy4ae MPUILIOCh Obl 0TOOpa-
JKaTh B BUJIE TIPOCTHIX aBTOMATOB. HeKoTopbie 13 3TUX paciimpeHHbIX
CPEJICTB BKJIIOUAIOT BXOJ/IHbIE W BBIXO/IHbIE 3(P(eKThl, BHYTPEHHUE Tie-
PEXO/Ibl, AeSITeJbHOCTH U OTJIOKEHHbIe COOBITHUS; N300paKaloTCs OHU
B BHU/Ie CTPOK TEKCTAa BHYTPU IIUKTOTPAMMBI COCTOSIHUS, KaK ITOKAa3aHO

Ha puc. 22.4.
/ MpecnepoBaHve nms
BXOAHON athhekT ———— entry / setMode(onTrack)
BbIXOAHOM 3thhekT — o exit / setMode(offTrack)
BHYTPEHHWI nepexon ———enewTarget / tracker.Acquire()
nearensHocTh —————e do / followTarget
OTNOXEHHOEe cobbITue

T’ selfTest / defer

Puc. 22.4. PaclumpeHHble COCTOSIHUSA 1 Nepexoapl

BxoaHble u BbixoaHble 3P PeKTbl

VHorga MojenupyeMasi CUTyarusi TpeGyeT BhIMOJHEHUsT HEKOTO-
POTO YCTAHOBOYHOTO JICHCTBUS TIPUA BXO/I€ B COCTOSHUE — HE3aBUCUMO
OT TOT0, KaKOi1 IIepexo/I IIPUBEJI BaC Clojia. AHAJIOTUYHBIM 00Pa3oM, KOT-
12 0OBEKT MOKUIAET COCTOSTHUE, HYKHO BBITIOJTHUTD HEKOTOPYIO OUMC-
TKY HE3aBUCHUMO OT TOTO, KaKoil mepexoj n3 Hero yBoaut. Hampumep,
B CHICTEME YIIPABJICHUSI PAKETOI BbI MOKETE TIOKEIATh IBHO O0bSIBUTD
acddexr onTrack (BemerlIpecsienoBanue), KoTaa cucTeMa BXOAUT B CO-
crosgaue Tracking (ITpecienoBanmne), n of fTrack (mpexparturallpecieno-
BaHWe) — Korja mokugaeT ero. Vcmosb3yst TpocToil aBTOMAT, MOKHO
noCTHYb TTOA06HOTO ahdeKTa, MoMeras aTH AeiCTBIsI COOTBETCTBEHHO
Ha Ka)KIOM BXOZIHOM ¥ BBIXOJHOM Tiepexozie. OHaKo 3/1eCh BeTMKA Be-
POSITHOCTD ONUOUTHCST: HEOOXOMMO TOCTOSIHHO MTOMHHTD, Y4TO JIEHCT-
BUS HYJKHO CO3/IaBaTh IIPH 100aBJIEHUH KasKI0T0 HOBOTO repexoa. bo-
Jiee TOTO, MOAN(UKAINS IeHCTBUST O3HAYAET, 4TO OY/IYT 3aTPOHYTHI BCE
COCEJIHME TIEPEXO/IbI.

Kax mokaszano na puc. 22.4, UML nipepycmaTpuBaer cokpalienme
7T 3TOM MAMOMBL. B TMKTOTpaMMy COCTOSTHHST MOSKHO BKJIIOUUTD BXO/I-
HOU ahdexT (TToOMeUeHHBIN KITFOUEeBBIM CJIOBOM entry) U BBIXOJIHOH a(-
(exT (TTOMeUeHHBIH KII0YEBBIM CJIOBOM exit), — KaXAbIi ¢ yKazaHueM
COOTBETCTBYIOIIETO /lelicTBUSA. Besakuil pas mpu BXojie B COCTOSTHUE BbI-
3BIBAETCST BXOJIHOE JIEHCTBYE, & TIPY BBIXO/IE€ U3 HETO — BBIXOTHOE.
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BXoaHOI ¥ BBIXOAHOH 9(DPEKThI MOTYT HEe UMETh apryMEHTOB WJIK
3alllUTHBIX YCJOBUIi, HO TIEPBBI U3 HUX Ha BEPXHEM YPOBHE aBTOMAaTa
KJIacca MOKET MMETh MapaMeTpbl apryMeHTOB, KOTOPbIe aBTOMAT MPHU-
HUMAaEeT TIPU CO3[aHNN 0OBEKTA.

BHyTpeHHuMe nepexoabl

BHyTpH COCTOSIHUSI 4acTO BOZHUKAET HEOOXOAMMOCTh 06pabaThl-
BaTh OIPe/ieIEHHbIe COOBITHS, HEe TIOKU/Iast ero. B TakoM cirydae MOKHO
TOBOPUTDH O BHYTPEHHUX TIEPEX0/IaX, KOTOPbIe UMEIOT TOHKOE OTJINYne
ot 1epexooB B cebst. Korma meso kacaercst epexoa B cebst (CM. TIpH-
Mep Ha puc. 22.3) coObITHE UHUIIMUPYET TIEPEX0/l, 00BEKT TIOKUIAET CO-
CTOSTHUE, BBITIOJHSAETCSI HEKOTOpOe JielcTBrE (€CJM OHO eCThb) U 3aTeM
00BEKT BHOBD BXOJIUT B TO Ke cOcTostHIE. [[0CKOIbKY TaHHBII TIepexo/t
BBIXO/IUT ¥ BXOJIUT B COCTOSIHNE, OH UHUIUUPYET JIeCTBUE BBIXO/IA, 3a-
TeM JIeCTBUE CaMOTO Iepexo/ia U, HaKOHell, IeliCTBUe BXO/IA.

OJtHAKO MIPE/IIONIOKIM, YTO BbI XOTUTE 06paboTaTh COOBITHE, HE BbI-
MOJTHSIST TIPU 9TOM BXO/IHbIE U BbIXo/HbIe JefictBusi. UML npenycmar-
pHUBAeT COKpallieHue JIJist 3TON WMOMbBI B BU/Ie BHYTPEHHETO TIepexXo/ia.
Buympennuii nepexod (internal transition) — aTo Takoil nepexoj, KOTo-
pBIil pearupyeTr Ha COOBITHE COOTBETCTBYIOMNM 3(h(PEKTOM, He M3Me-
Hsasa cocrostnus. Ha puc. 22.4 cobbitue newTarget (Hosasllesnp) nomeuaer
BHYTPEHHUU TIEPEXOJT; €CIIM 3TO COOBITHE TTPOUCXOINT, KOT/Ia OOBEKT
Haxoautces B coctostHuu Tracking (IlpeciemoBanue), To pu 3TOM BbI-
nostHsiercs aefcrue tracker.Acquire() (mpecsaenosatesb. ITomyunTs()),
HO COCTOSTHUME OCTAeTCs MPEKHUM, U HUKAKOTO BXOJIHOTO MJITU BBIXO/I-
Horo addexTa He HabOAaeTcss. BHYTPEHHUI 1Tepexo/; CHMBOJIU3H-
pyeTcst BKIIOYeHNeM CTPOKH Tepexo/a (BMecTe ¢ MMEeHeM COOBITHSI,
HeoO0s13aTeIbHBIM 3aIIUTHBIM YCJIOBHEM U 3((HEKTOM) B CUMBOJI COCTOSI-
HUS BMECTO CTPesKn epexozna. OTMeTnm, 4To coBa entry (BXon), exit
(BBIXO/) M d0 (JIEfICTBOBATH) SIBJISIIOTCS] KJIIOYEBBIMU U HE MOTYT OBITh
UCII0JIb30BAHbI B KauecTBe MMeH cOObITHI. Beskuil pas, korma o0bekT
HAXOJUTCSI B HEKOTOPOM COCTOSTHUU U TIPOUCXOAUT COOBITHE, KOTOPHIM
moMevyeH BHYTPEHHUI 1TePexo/l, BBITTOJTHIETCS COOTBETCTBYIONNM ach-
(eKT, HO OOBEKT IIPU ITOM HE MOKHU/IAET COCTOSTHUS ¥ HE BO3BPAIIAETCS
B Hero noBTopHo. Takum 06pazom, cobbiTie obpadbarbiBaeTcst 6e3 BbI30-
Ba JIECTBUI BBIXO/IA U BXOJIA.

Ha 3ameTky. BHyTpeHH1e nepexonpl MOryT BKJIl0YaTb COObLITUS C
napamMeTpamu 1 3anUTHBIMIN YCITOBUSIMIA.

HesTenbHOCTb BHYTPU COCTOSIHUA

KOTZ[EI 00BEKT HaXo/JuUTCAd B HEKOEM COCTOAHUU, OH 00OBIYHO 11po-
CTauBa€CT, OK1/1asd HACTYIIJIEHUA COOBITHS. O]IHaKO nHorga CTaHOBUTCA
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6 eaase 21.

HEOOXOIMMO CMOJIETMPOBATh HEKYIO JESTENbHOCTD, BHITIOJHIEMYTO
B 9TOM coctostiuu (do-activity). HbpIMu clioBaMH, IIpeObIBas B COCTOSI-
HUU, 00BEKT MOKET YTO-JIHOO0 AEJIaTh 0 TEX MOP, TOKa 9TO He OyIeT rmpe-
pBaHo cobbiTreM. Harpumep, mpebbiBast B COCTOSIHUN IIPECIeJOBAHUS —
Tracking, 0OBEKT MOKET cire[oBaTh 3a 1esibio (followTarget). Kak mokazano
Ha puc. 22.4, 8 UML npuMensieTcst cienuaabHbIN epexo/ do, ONIChIBa-
011l paboTy, KOTOpast J10JIKHA BBITIOJIHSATHCSI BHYTPH COCTOSTHUS 1TOCJIe
TOTO, Kak Oy/IeT BBITIOJTHEHO BXOJHOE JeiicTBre. MOKHO TaKiKe CIIeIn-
¢uIpoBaTh OBeIEHNE KaK MTOCJIe/I0BATETbHOCTD IEHCTBUI — HATIPH-
mep, do/opi(a);op2(h):op3(c). Ecaim nossienne coObITHA BHI3OBET II€pe-
XOJI, KOTOPBII MPUBEAET K BBIXOIY M3 COCTOSHIS, JTI00ast BHITOTHSIEMAsT
B COCTOSTHUU JIESITETbHOCTD HEMEJIEHHO TTPEKPATUTCSI.

Ha 3ameTKy. [1efATenbHOCTb BHYTPM COCTOSIHUSA — 3TO 3KBUBA-
JNIEHT BXOOHOIro addekTa, KOTOPbIN HAYMHAET OEATENbHOCTbL NPU
BXO[Ee B COCTOSAHME, U BbIXOQHOro 3ddeKkTa, KOTOPbIA OCTaHaB-
JNIMBAET €€ NMpu BbIXOAE N3 COCTOSHUSL.

OTnoxeHHble COObITUS

Paccmotpum Takoe coctosuue, kak Tracking (IIpecienosanne). Kak
MIOKa3aHO Ha puc. 22.3, MPEI0N0KNM, YTO €CThb TOJIbKO OJINH TePexXol
K 9TOMY COCTOSTHWIO, BBI3BaHHBIN coObITHEM contact (kKoHTakT). [Toka
00BEKT HAXOAUTCS B COCTOSTHUM Tracking, M00Oble COOBITUSA, OTIMYHbBIE
OT contact, a TaksKe OT TeX, KOTOpbie 00PabaTHIBAIOTCS TIOACOCTOSTHUSIMH,
OyIyT TOTEPSIHBI. DTO 3HAYKT, YTO COOBITHE MOKET ITPOM3ONUTH, HO Oy-
JIET TPOUTHOPUPOBAHO U B Pe3yJibTaTe He BbI30BET HUKAKUX JIEHCTBUI.

B s11060it cuTyarmu, CBI3aHHOI ¢ MOJIETMPOBAHUEM, BasKHO PACIIO3-
HaBaTh OJHU COOBITHUS M UTHOPUPOBATh Apyrre. IlepBbie BbI BKIOYaE-
Te B MOZEJIb KaK COOBITHS, MHUIUUPYIOIINE II€PEXO/IbI; BTOPbIE IIPOCTO
ocrasJsiete 6e3 BHuMaHust. OIHAKO B ONPE/IEJICHHBIX CUTYAIUSAX He-
00X0AMMO TIPUHUMATh HEKOTOPbIe COOBITHS U IIPK 9TOM OTKJIabIBaTh
peaknuio Ha HUX Ha Gosee mo3nHee Bpemsi. Hampumep, moka 00beKT
HAXOJUTCHI B COCTOAHUA Tracking, MPUAETCA OTKJIAAbIBATH PEAKIIUIO
Ha TakKue CUTHaJIbl, Kak selfTest (camolpoBepKa), OChlIaeMblii areHTa-
MU TOJIEPKKH PAOOTHI CHCTEMBIL.

B UML nogo6HOe noBejeHre MOKHO CHenuUIMpoBaTh, UCIIOJIb-
3ys1 OTJIOKeHHbIe coObITus. Omaoscernnoe coovmue (deferred event) —
Takoe, 00paboTKa KOTOPOTO OTKJIABIBAETCST JI0 TEX TIOP, TIOKA OOBEKT He
nepeiizier B Apyroe coctosiiue. Ecim coObITHEe B 9TOM HOBOM COCTOSTHUN
y’Ke He SIBJISIeTCS OTJIOKEHHBIM, OHO 00pabaThIBAETCs I MOJKET BBI3BATD
Hepexoj1, Kak ecyi Obl OHO TIPOU3OIILIO TOJIBKO 4TO. Ecii aBroMaT mpo-
XOJIUT Yepes Psiji COCTOSTHUMN, B KOTOPBIX TaHHOE COOBITHE SIBJISIETCST OT-
JIOKEHHBIM, OHO COXPAHSIETCS /10 TeX 110P, 0K He HACTYIIUT COCTOSTHUE,
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B KOTOPOM OHO IT€PECTAHET CYMTATHCS TAKOBBIM. 32 ATOT TIEPUOJT MOTYT
BO3HUKATD JIPyTHe COOBITHSI, HE SIBJISIONINECS OTJI0KeHHbIMU. Kak BujI-
HO 13 puc. 22.4, OTJI0KEHHOE COOBITHE MOKHO OTMETUTD, 100aBUB K €r0
UMEHHU KJIIoueBoe ¢10Bo defer. B atom npumepe coObiTus selfTest MoryT
MMETb MECTO B COCTOAHUU Tracking, HO yAEPKUBAIOTCH JIO TEX I10P, IT0KA
00bEKT He TpUjIeT B cocTostHue Engaging (Bkirouene); rorga oHu oOpa-
6aTbhIBAIOTCS TaK, OYATO MPOUSOIILIH TOJIBKO UTO.

Ha 3ameTky. Peannsaums OTNOXeHHbIX COObITUA TPebyeT Hanm-
4Yns X BHYTPEHHEN o4epeaHOCTU. Ecnm npomncxoamt cobbiTue,
KOTOPOE NOMEYEHO KaK OT/IOXXEHHOE, OHO NOMeLLaeTCH B 04e-
penb. CobbITUS N3BNEKaTCs U3 Hee, Kak TOJIbKo 0ObeKT nepe-
XOOUT B COCTOSIHNE, B KOTOPOM OHM MEPECTAIOT CHMTATLCA OT/10-
XEHHbIMW.

BnoxeHHble aBTOMaThl

K aBTOMaTy MOKHO 00paTHTHCS U3 IPYroro aBroMaTa. Takue aBroma-
ThI Ha3bIBAIOTCS 8roxcennvimu (submachines). VIx y106HO MCII0I30BaTh,
npopabarbiBast CTPYKTYPY KPYITHBIX Mojesielt coctostauii. [TogpobHoc-
i mpuBoAATCS B KHUTE « UML> (BBIXOZHBIE TaHHBIE CM. BO BBE/IEHNH,
pazzaen «Ilenms).

MopcocToaHua

PaccmoTtpennbie cBoiicTBa COCTOSTHUMN U TTEPEXO/I0B PEIIAIOT 11eJIbIi
PSIZL TUIIAYHBIX TPOGJIEM MozeIupoBanust aBToMaToB. OHAKO y aBTO-
MaTOB, paccMarpuBaeMbix B UML, ecTh CBOHCTBO, KOTOPOE TTO3BOJISET
etrfe GoJIbINE YIIPOCTUTh MOJENNPOBAHIE CJIOKHOTO TIOBEAECHUS, — N00-
cocmosimue (substate), To ecTh TaKOe COCTOSIHIE, KOTOPOE BXOUT B CO-
craB apyroro. Hanpumep, Heater (OGorpesaresib) MOKET HAXOAUTHCS
B coctossHum Heating (OGOrpeB) u B TO Ke BPEMsSI — BO BJIOKEHHOM
cocrosiHum Activating (AkruBaiust). B atoMm cirydae npaBusibHO Oyjer
CKa3aTh, YTO 0OBEKT HAXOIAMTCSI OJHOBPEMEHHO B COCTOSTHUSIX Heating
u Activating.

IIpocmoe cocmosinue — Takoe, KOTOPOe He UMEET BHYTPEHHEN CTPYK-
Typbl. CocTOsIHWE, MMEIOIee BIOKEHUS, TO €CTh TTOJICOCTOSTHUS, Ha-
3bIBAaeTCsT cocmagnvim (KOMIIO3UTHBIM ). [1ocOCTOSIHUST MOTYT GBITH
napaJijieJibHbIMU (OPTOTOHAJBHBIMY ) MJIU TIOCJIeI0BATETbHbBIMU (He-
oprororasbHbiMi). B UML cocTtaBHOE cocTosiHUE M300pakaeTcs: Tak
JKe, KaKk ¥ TIPOCTOe, HO C JIOTIOJIHUTENbHBIM Pa3jiesioM, B KOTOPOM TIO-
Ka3aH BJIOKEHHBIN aBTOMAT. [JyOMHA BIIOKEHUST COCTOSTHUI He orpa-
HUYeHa.
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HeopTtoroHanbHble (nocnepoBaresibHble) NOACOCTOSAHUS

PacemoTtpum MoziempoBanme TioBezieHust Oankomata. Crictema 00cTy-
JKUBAHUS MOKET HaXOJUTHCS B OJTHOM M3 TPEX OCHOBHBIX COCTOSTHUI:
TIdle (ITpocToii — o:xujanme B3AaMMOEMCTBUS C MTOJIh30BaTEIEM), Active
(AKTUBEH — BBITIOHSAET TPAH3AKIINIO, 3aIIPOIIEHHYTO MOJb30BATETIEM )
6o Maintenance (OO6CIyKUBaHNE — BO3MOKHO, TIOMOJIHSIETCS 3allac Ha-
augHocTH). B cocrostHum Active moBemeHne GaHKOMaTa OTMCHIBACTCS
IIPOCTOM CXEMOI: TIPOBEPUTD CUET [T0JIb30BATE IS, BBIOPATH TUII TPAH3AK-
1M, BBIIIOJIHUTD TPAH3aKIIMIO, HareyaraTh 4ek. ITocie atoro GaHkomar
CcHOBa Bo3BparaeTcs B coctosgaue Idle. [lepeuncientbie aTams! moBe/e-
HUS MOKHO TIPEJICTaBUTh Kak coctosHug Validating (ITposepka), Selecting
(Bwi6op), Processing (O6pabotka), Printing (Ileuars). Mosker GbITh, sKema-
TEJIbHO HACTPOUTD CUCTEMY TAKMM 0OPa30M, 4UTOOBI OHA JIaBaJia I0JIhb30Ba-
TEJIIO TTPABO BBIOPATD U OCYIECTBUTH HECKOJIBKO TPAH3AKIIUI TIOCJIE TOTO,
KaK BBIIIOJIHEHA IIPOBEPKaA CYeTa, HO JI0 TIe4aTH OOIIEro yeKa.

[Tpo6Giema B TOM, 4TO Ha JIIOOOM dTalle Y MOJIb30BaTe s 10JKHA ObITh
BO3MO’KHOCTH OTMEHUTD TPAH3AKI[UIO ¥ BEPHYTh OAaHKOMAT B COCTOSTHIE
Idle. Takoro achdexTa MOKHO JOCTUYD, UCIIOJIB3YS MTPOCTHIE ABTOMATHI,
HO 310 OyzIeT He 04eHb KpacuBo. [T0CKOIBKY TOIH30BATEb MOKET OT-
MEHWTbH TPAH3AKIUIO B 000 MOMEHT BPEMEHU, IIPUIILIOCH OBl BKJIIO-
YaTh COOTBETCTBYIOIIUI Mepexo 13 JI00Oro COCTOSHUS B IIOC/Ie0Ba-
TEJILHOCTH Active. DTO YpeBaTO OMMOKAMM, TaK KaK IIPEAYCMOTPETH BCE
HeoOXO0IMMBbI€e TIePeXO0/ibl HEIIPOCTO, a HAJIMYNE MHOKECTBA COOBITHIA,
MIPEPHIBAIOTINX OCHOBHON MOTOK yIPaBJIEHUS, TIPUBEET K TTOSBICHUIO
GOJIBINIOTO YHCJIa IEPEXOI0B M3 Pa3HbIX UCXOAHBIX COCTOSIHUMN, KOTOPbIE
Oy/ZyT OKAaHYMBATHCS B OJHOM U TOM JKe I[eJIeBOM. [Ipu aToM y Kask10ro
13 HUX OYAyT OJHK U T€ JKe MHUIUUPYIOIee COOBITHE, 3al[UTHOE YCJI0-
BUE U JIeliCTBHE.

[Ipu momo1yM BJIOKEHHBIX MMOICOCTOSIHUN MOXKHO YIIPOCTUTDH MO-
JIeJTMPOBaHUE ATON 3a/iaui, KaK MOKa3aHo Ha puc. 22.5. 3/1echb y cOCTOsI-
HUs Active ecTb BHYTPEHHUI aBTOMAT, B KOTOPBII BXOAAT TOJICOCTOSTHUSA
Validating, Selecting, Processing, Printing. bamkomaT mepexoauT m3 cocTo-
anud Idle B coctognue Active, KOrja MoJab30BaTEIb BCTABIAET B KapTO-
MIPUEMHWK KpeauTHyIo KapTy. [Ipu BXoze B cocTosHme Active BBITIONHS-
etcs meiictBue readCard (wnrtarpKapty). Haua ¢ mcxomnoro cocrosnus
BHYTPEHHETO aBTOMAaTa, YIIPaBJICHNE IIEPEXOIUT K COCTOAHMIO Validating,
3aTeM K Selecting m, HakoHell, K Processing. ITocJie BbIXo/ma M3 nocjietHEro
ylpaBJieHue MOKET BEPHYThCS B cocTosHUe Selecting (ecau mosb3oBa-
TeJIb U30paJl IPYTYI0 TPAH3AKIMIO) UK TIEPENTH B COCTOSTHUE Printing.
Orcrozia IpoUCXoUT Oe3yCIOBHBII 3aBEPIIAOIINAI IEPEXO]L B COCTOSTHUE
Idle. OT™MeTM, 9TO ¥ COCTOSTHUS Active eCTb /IefiCTBYUE BBIXO/A, KOTOPOE
obecreynBaeT aBTOMATUUECKOE U3BJIeYeHIe KPEUTHON KapThl.
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nepexos
N3 COCTaBHOIO COCTOAHMSA

nepexon
K COCTaBHOMY COCTOAHUIO

COCTaBHOE COCTOAHME
/ HeopTOoroHasribHoe COCTosAHue

0\

/ AKTVBEH \
MpocTon
.\\
HavanbHoe
cancel cocTosiHMe
maintain
[finished]
Mevatb
O6cnyxnBaHve entry / readCard
\exit / ejectCard /

nepexon n3 noacocTtoAaHnaA
Puc. 22.5. NocnepoBaTenbHble MOACOCTOAHUA

Taxoke ciieyet 0OpaTuTh BHUMAHUE Ha TIEPEXOJT M3 COCTOSTHIST ACtive
B cocTtosinue Idle, nHUIIMUPYeMbIit cOOBbITHEM cancel (oTMmeHa). B mobom
IIOCOCTOSHIN COCTOAHUA Active IIOIb30BaTENIb MOKET OTMEHUTD TPa-
3aKIMIO U BEPHYTH OAHKOMAT B COCTOSTHHUE MPOCTOsT (HO TOJBKO TIOCIIE
M3BJIeYEHUS KPEJANTHOHN KapThl U3 KAPTOIPUEMHUKA — 3TO /IECTBUE, CO-
IIPOBOZK/IAIONIEE BBIXO/ U3 COCTOSIHUS Active, IIPOMCXOANT HE3aBUCUMO
OT TOTO, YTO TIOCIYKUJI0 IPUYUHON BbIXoza). be3 nmoxcocrosuuii not-
peGoBaJicst ObI Tepexo/1, HHUIIUUPYEMBbIiT COOBITHEM cancel, JJIsh KaKIoro
COCTOSTHUSI [TO/ICTPYKTYPDIL.

Takwne moacoctognms, Kak Validating m Processing, Has3pIBaIOTCS He-
opmozonaivivimu (nonorthogonal), nm nenepecexarowumucs. pu Ha-
JIMYNU Psiia HEOPTOTOHAJIbHBIX I10JICOCTOSIHUI B KOHTEKCTE BKJIOYAIO-
II[ETO COCTABHOTO COCTOSTHUST 00BEKT MOKET HAXOUTHCST OJ[HOBPEMEHHO
B 9TOM COCTABHOM COCTOSIHUU U TOJILKO B OZTHOM U3 €r'0 I10JICOCTOSTHUIN
(M1 B KOHEYHOM COCTOSTHUN ). TaKUM 06pa3oM, HEOPTOTOHAIIBHBIE TTO/[-
COCTOSIHUSI Pa3/e/IsIioT IIPOCTPAHCTBO COCTABHOI'O COCTOSIHUS Ha Helle-
peceKaoluecst COCTOSIHUS.

ITepexon OT UCXOAHOTO COCTOSIHUS, BHEIIIHETO 110 OTHOIIEHUIO K CO-
CTAaBHOMY BKJIIOYAIOIIEMY COCTOSTHUIO, MOJKET BECTH JINOO K ATOMY TI0C-
JiefiHeMy, 00 K OJITHOMY 3 €ro TIOJICOCTOsIHMIL. Ecitu 1iesibio mepexozia
ABJISIETCS COCTABHOE COCTOAHNE, TO BJOKEHHDII aBTOMAT JI0JKEH UMETh
HavyaJIbHOE COCTOSIHME, KOTOPOMY Tlepe/iaeTcs yIIpaBJjeHue mocje BXo/1a
B COCTaBHOE COCTOSTHUE U T10CJIe BBITIOJTHEHUS ero BXOIHOTO JIeHiCTBHUS,
€CJIM TaKOBOe TIPUCYTCTBYET. Ecitn 11es1b mepexojia — BIOKEHHOE TI0/ICO-
CTOSTHUE, TO yIIPaBJIeHUE TTepe/laeTCs eMy TI0CJe BBIITOJHEHU BXOTHOTO



TepMuMHBbI M NOHATMS L | | |327]

JleiicTBUs (€CJIM OHO €CTh) COCTAaBHOTO COCTOSTHUS M (€CJIM OHO €CTh)
BXOJIHOTO IEeIICTBUS 9TOTO IIEJIEBOTO TOACOCTOSHUSI.

[Tepexos, Bexymuii U3 COCTAaBHOTO COCTOSTHUST, MOKET UMETh B Ka-
yecTBe MCXOAHOTO MO0 ero camo, Jub0 OJHO U3 €ro MOJACOCTOSHUIA.
B s1060M cirydae yrpaBJieHre cHaYa a MOKI/IAET BJIOKEHHOE COCTOSTHUE
(TIpu 3TOM BBITIOJTHSIETCSI €70 BBIXOIHOE JIEMCTBUE, €CJTU TAKOBOE MPHU-
CYTCTBYET), a 3aT€M COCTABHOE COCTOSHUE (IIPU HTOM BBITIOTTHSIETCS €T0
BBIXO/[HOE JIeHiCTBUE, eciiu OHO ecThb). Ilepexos, HauasmoM KOTOPOro siB-
JISIETCST COCTAaBHOE COCTOSTHHE, TI0 CYIIECTBY, IIPEPHIBAET JIeITETHHOCTD
BJIOJKEHHOTO aBTOMaTa. 3aBePIIaIONINii IIEPEXO0/ COCTABHOIO COCTOSTHUS
BBITTOJTHSIETCS, KOT/IA YIIPaBJIeHNe JOCTUTAET €T0 KOHETHOTO TOICOCTO-
STHUS.

Ha 3ameTKy. B1oXeHHble HEOPTOroHasibHble aBTOMaThl MOTYT
nMMeTb Kak MakCMMyM OOHO Ha4daJibHOE noacoCcTodaHne n 0gHo
KOHe4dHoe.

UcTopuueckne cocTosiHUS

ABTOMAT ONKCHIBAET ANHAMUYECKOE MOBEIeHe 00bhEKTa, TEKYIIee
COCTOSTHIE KOTOPOTO 3aBHCHT OT €T0 IPOILIOT0. ABTOMAT, IO CYTH, CIIe-
MUUITIPYET JOMYCTUMBII MTOPSZIOK COCTOSIHUI, KOTOPBIE MOKET MPH-
HUMATh 0OBEKT 32 BPEMS CBOETO KU3HEHHOTO IIUKJIA.

Ecin He ykaszaHo MHOE, TO KOT/Ia MePexo/] IPUBOIUT K COCTABHOMY
COCTOSIHUIO, 1€ATENbHOCTD BJIOKEHHOIO aBTOMAaTa HAUMHAETCS C €ro Ha-
YAJILHOTO COCTOSTHMS (€CJIM TOJBKO HEIOCPEACTBEHHOM 11eJIbI0 TIepexo-
JIa He SIBJISIeTCsS KOHKPeTHOe ToacocTosiHie). OIHAKO MHOT/Ia BOSHUKAET
HEOOXOMMOCTh MOJAEIUPOBATh OOBEKT, <IIOMHSIIUN» TOACOCTOSHUE,
KOTOPOE ObLIO aKTUBHBIM IIePel TeM, KaK OH IIOKMHYJ COCTaBHOE CO-
crostare. Tak, mpy MOZEIMPOBAHNUN TOBEICHIS ar€HTa, BBITOJIHSIONIEr0
ABTOMATHUYECKOE Pe3epBHOE KOIMUPOBAHKUE HA BCEX KOMIIbIOTEPAX CETH,
JKeJIaTeJIbHO IOMHKTD, Ha YeM OH OCTaHOBUJICS, KOr/Ja, Harpumep, ObLi
pepBaH 110 3aIPoCy orepaTopa.

Teopernuecku 3/1eCh JA0OMYCKAETCS MOJEIUPOBAHUE C TIOMOIIBIO
MIPOCTOTO aBTOMATA, HO ATO OyieT HekpacuBo. HyskHo Oyet, 9ToObI Kaxk-
JI0€ TI0C/IeIoBaTeIbHOE TI0ACOCTOSHIE [TOChLIAI0 3HaYeHne HEKOTOPO
repeMeHHOH, JIOKAJIbHOU 110 OTHOIIEHUIO K COCTABHOMY COCTOSTHUIO.
HauajibHoe COCTOSIHUE B HTOM COCTABHOM JIOJIKHO OyAeT MMeTh Iiepe-
X0Jl, CHaOKEHHBII 3aIUTHBIM YCJIOBUEM, IIPOBEPSIONINM IT€PEMEHHYIO,
B KayK/[0€ M3 CBOMX IIOACOCTOsHMIL. Takum 06pasoMm, IIpu BBIXOAE U3 CO-
CTaBHOTO COCTOSTHHSI MOKHO OYZIET 3allOMHUTH HOCTIEIHEE MOICOCTOSI-
HUeE, C TeM YTOOBI TPH CJIELYIOIIEM BXO/I€ B COCTABHOE COCTOSTHUE CPa3y
OCYIIECTBUTH MEPEXO/] B HEr0. ITO HEYIAOOHO, BE/lb BaM IIPHUETCS TIOM-
HUTH O TOM, YTO HY’KHO «KOCHYTBCSI» BCEX TOACOCTOSHII 1 yCTAaHOBUTD
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JUUTST KK/IOTO COOTBETCTBYIOIIEE BBIXOHOE NieficTBUe. B pesysbraTe mo-
SIBUTCSI MHOKECTBO TIEPEX0/I0B U3 OJHOTO U TOTO jKe HaYaJbHOTO COCTO-
STHUST, BELYIINUX K PA3JIMYHBIM I1€JIEBBIM MOJICOCTOSTHUSM C OYEHb MTOXO-
JKUMU (HO BCe-TaKW Pa3HBIMU ) 3AIIIUTHBIMU YCJIOBUSIMU.

B UML npeaycmorpen 6oJiee TpoCTON CocoOd MOeTMPOBAHUS
0JOOHBIX MAMOM — C ITOMOIIbI0 HCTOPUYECKUX COCTOSTHUIL. Mcmopu-
yeckoe cocmosnue (history state) mo3BoJIsIET COCTABHOMY COCTOSTHUIO,
BKJIOYAIOTIEMY HEOPTOTOHAJbHBIE ITOJCOCTOSHUS, «TTOMHUTD> MTOJICO-
CTOsIHIE, KOTOPOE OBLIIO aKTUBHBIM Ha MOMEHT TIOCJIEHETO TIepexo/ia 13
COCTAaBHOTO COCTOSHUS BOBHe. Kak moxazano Ha puc. 22.6, ucropudec-
KO€e COCTOsTHIE N300pakaeTcst B BU/Ie MAIEHHKOTO KPYsKOUKA ¢ OYKBOI
«H» (History).

Ha4varbHOe COCTOAHME NepBOro Bxoaa

fPeaepBHoe\\’ \

KonnpoBaHue

KomaHga

3anpoc

KonnposaHue
OuuncTka

- /

Puc. 22.6. icTopunyeckoe cocTosiHMe

NCTOPUYECKOE COCTOSIHME
C NMOBEPXHOCTHOM NaMSATbIO

Eciin HysKHO, 4TOObI ITEpexoj aKTHBUPOBAJI TIOCJIETHEE TTOICOCTOSTHHE,
TO OH TOKa3bIBAETCS KAK BEAYIINI U3 COCTABHOTO COCTOSTHUSI BOBHE, He-
MOCPE/ICTBEHHO K McTOopudyeckoMy. Koraa Bbl BliepBbie BXOJUTE B COCTAB-
HOE COCTOSTHIE, OHO eTlle He MMeeT UCTOPUHU. JTO 03HAYAET, YTO B HATTMTUUHT
MMeeTCsT eIMHCTBEHHBIN MEPEX0/l OT UCTOPUYECKOTO COCTOSTHUS K TTOCIe-
JIOBaTEJIbHOMY IOJICOCTOSIHUIO, — B JaHHOM TiprMepe Collecting (C6op).

[Hesb aToOro niepexoa crieluuipyeT Ha9aIbHOE COCTOSTHUE BIIOSKEH-
HOTO aBTOMara 1pu 1mepBoM Bxozie. [Ipearnosoxmm, 9To BO BpeMst COCTOSI-
Hus BackingUp (PesepsroeKonmposanue) u Copying (Kommposanue) mocki-
Jaetcst cobbIThe query (3arpoc). YirpasieHue mokugaet Copying u BackingUp
(BBI3BIBAsS ITPU HEOOXOIUMOCTH UX BBIXOIHBIE IEMCTBUS) W BO3BpaIa-
etcs K cocrtostamio Command (Komanza). Korna 3aBepmurcest 1esiTeTbHOCTh
Command, 3aBepHIAIONTUI TIEPEXO] BEPHETCST K UICTOPUYECKOMY COCTOSTHUIO
coCTaBHOTO cocTostHUS BackingUp. Ha aToT pas, OCKOJIBKY CyIecTByeT
MCTOPUS BJIOKEHHOTO aBTOMATa, YIIpaBJIeHNe TePeaeTCsl COCTOSTHUIO
Copying, MEHYSI cocTOsTHIEE Collecting, Tak Kak MIMEHHO Copying GBIIO TIOCTIe]-
HUM aKTUBHBIM TOICOCTOAHUEM TIepe]T TTOCIEHUM BBIXO0M 13 BackingUp.
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Ha 3ameTky. bykBoii «<H» 0603Ha4aeTcs NoBepPXHOCTHas NaMsAThb,
KOTOpast XpaHUT NLLb NOCNeaHee COCTOsSHNE GamxarLero Bio-
XEeHHOro aBtomMmarta. MoxHo cneundunumpoBaTb U FYOUHHYIO
namMsTb, N3006pa3mB ee B BUAE MaNIEHbKOIO KPYXKo4ka C CUMBOJIaMU
«H*» BHYTpU. Takas NCTOPUS XPaHUT COCTOSIHUSI BCEX BJIOXKEHHbIX
aBTomaTtoB. Ecnn nmeeTcs ToNbKO OAVIH YPOBEHb BIIOXXEHHOCTMN,
TO NOBEPXHOCTHAs U rMyOnHHAA NamMsaTb CEMaHTUYECKM SKBMBA-
JNIEHTHbI. ECNun Xe ypOBHEN BJIOXXEHHOCTW HECKOJIbKO, NOBEPX-
HOCTHas NaMsATb XPaHUT COCTOSIHNE TONBbKO OAMXKALLErO BIOXKEH-
HOro aBTomMara, a rMmyobuHHas — BCEX aBTOMATOB, BIIOXEHHbIX OpYr
B Apyra Ha tobyto rnyounHy.

B siio6oMm cirydae, eciin BJIOKEHHBIT aBTOMAT JOCTUT 3aBEPIITAIOIIETO
COCTOSIHUSI, TO OH TePsIeT BCIO XPAHUMYIO B HEM UCTOPUIO U BefieT ce0st
TaK, Kak Oy/ITO HUKAKOTO BXOJIa B HETO elile He ObLIO.

OpToroHanbHbie NOACOCTOAHUS

HeoproroHajibHble MOACOCTOSIHUST — 9TO HanboJiee OOIIUI Cirydaii
HCITOJTb30BAHUS BJIOKEHHBIX aBTOMATOB, C KOTOPBIM IPUXO/IUTCS CTaJI-
KUBaThcs Ha pakTuke. OMHAKO B HEKOTOPBIX CUTYAIUSIX MOJIETUPO-
BaHMS MOJKET MOHAZ0OUTHCS crenuUuInpoOBaHe OPTOrOHAIbHBIX
obstacteit. OHU TTO3BOJISIOT ONKCATh HECKOJIBKO aBTOMATOB, paboTaro-
MUX TTAPAJLIETHHO B KOHTEKCTE BKIIOUYAMOIIETO OOBEKTA.

B npumepe Ha puc. 22.7 mokazaHo pacimpenne cocTosiHus Maintenance
(O6cnyxuBanme) us puc. 22.5. OHO JEKOMITO3UPYETCS Ha JIBE OPTOTO-
HasbHbIe oOmactu — Testing (Tectuposanue) u Conmanding (O6paboTka
KOMaH/[1), TTOKa3aHHbIe B BUJIE BJIOXKEHUI B Maintenance, HO pasjesieH-
Hble IYHKTUPHOIT nHreil. Kaskaas us aTux opToroHaibHbIX 00jacTeii,
B CBOIO 0Yepe/ib, pazbura Ha mojicoctosinust. Korma yrpasienue nepea-
ercs u3 coctostug Idle (ITpocroit) B Maintenance, To 0OUIUI TTOTOK pasjie-
JISIETCST Ha JIBA MTAaPAJIIEbHBIX — BKJIIOUYAIONTUI 00BEKT OY/IeT OHOBPE-
MEHHO IpeOBIBaTh B 0OacTsax Testing u Maintenance. Bostee Toro, 06bexT,
Haxozsuiicst B obactu Comnanding, Takske MPeObIBAET U B COCTOSTHUN
Waiting (Osxkumanue) nmm Conmand (Komanza).

Ha 3ameTKky. HeopToroHanbHble NOACOCTOSHUS OT/INYAIOTCS
OT OPTOrOHaJIbHbIX MO CneaylLemy npusHaky. Mimes Heckosnbko
HEOPTOrOHabHbIX MOACOCTOSIHMIA HA OOHOM U TOM Xe YPOBHE,
006BbEKT MOXET NpebbiBaTh MO0 B OAHOM M3 HUX, MO0 B APYroM.
Nmes e HeECKOSIbKO OPTOrOHasbHbIX 06/1AaCTEN HA OOHOM U TOM
€ YPOBHE, OH OyaeT 0QHOBPEMEHHO NpebbiBaTb B COCTOSHUN
KaXKO0M U3 HUX.
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coeIMHeHne

MpocTon

pasgoeneHue

COCTaBHOE COCTOAHNE

noaaepxka

OopTOoroHanbHasa

o6nacre  ( OBcRyxuBsarve o )

Le TecTnpoBaHve

Mposepka Camo-
YCTPOWCTB OnarHocTuka

keyPress

[He l'lpO,EI,OJ'I)KaTb]j

-

BIOXXEeHHOe COCToAHnEe

Puc. 22.7. MNapannenbHble NOACOCTOAHUS

[TpoxoskaeHne Mo Kaxk /01 U3 9TUX JABYX OPTOTOHAJIBHBIX 0OJIacTelt
OCYIIIECTBJISIETCS MapasiesibHo. B utore Kaxablii BJIOKEHHbBINH aBTOMAT
JIOCTHTAEeT CBOET0 KOHEYHOTO COCTOsTHUSL. Ecii ojiHa opToroHasbHast 00-
JIACTD TIEPEXOUT B KOHEYHOE COCTOSTHUE PaHbllle IPYTOH, yIipaBJieHue
B Hell OJKUJIAeT, MoKa Apyrast 06JacTh He JOCTUTHET CBOETO KOHEYHOTO
cocrostast. Kora xke 00e 061acTr OKa3bIBAIOTCS B CBOMX KOHEYHBIX CO-
CTOSTHUSIX, YITPABJIEHNE U3 HUX CIUBAETCST 0OPATHO B OOTITHIT TIOTOK.

Korma mmeetcst mepexo/ B COCTaBHOE COCTOsTHUE, Pa3OUTOe HA Op-
TOTOHAJIbHBIE 00JIACTH, YIIPABJIEHUE BCET/IA PA3/IETSIETCST HA CTOIBKO JKe
MapaJIeJIbHbIX TOTOKOB, CKOJIBKO CYIIECTBYET TAKUX obacTeil. AHamo-
TUYHO, TPV HAJIMYUU MTEPEXO0/IAa U3 COCTABHOTO COCTOSTHUS, Pa3OUTOTO
HA OPTOTOHAJIbHbBIE 00JIACTH, TTAPAJLTIEbHbIE TOTOKHU YIIPABIEHUST CJIH-
BAIOTCS BOEIMHO. JTO BEPHO BO BCeX cayvasx. Ecim Bce opToroHaibHbie
006JIACTH JOCTUTAIOT CBOEI0 KOHEYHOTO COCTOSTHUS WJIU JKe TPUCYTCTBY-
eT SIBHBIH TIepexo/l U3 BKJII0YAIOINIET0 COCTABHOTO COCTOSTHMUS, yIIPaBJie-
HUE CJIUBAETCS B OJINH MOTOK.

Ha sameTky. Kaxnas opToroHansHas 06n1actb MOXET UMETb
HaYasbHOE, KOHEeYHOE U NCTOPNYECKOE COCTOSHUE.

Pasnenenue u coegMHeHue

OO6BIYHO BXOJl B COCTABHOE COCTOSTHUE C OPTOTOHATBHBIME 00J1ac-
TSAMM BeJeT K Ha4aJlbHOMY COCTOSIHUIO Ka)K[0il U3 9THX obJacTeii.
Ho Tak:ke BO3MOXKHO OCYIIIECTBUTH IIEPEX0/] N3 BHEITHETO COCTOSHUS
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HEIOCPE/ICTBEHHO B OJIHO WJIM HECKOJIBKO OPTOTOHAJIbHBIX COCTOSTHUI.
Taxoii niporiecc HasbiBaetcst pasdenenuem (fork), mockosbky ympasiie-
HUe MepelaeTcst OT OJIHOTO COCTOSTHUSI HECKOJbKUM OPTOTOHAJIBHBIM
cpasy. [pacduuecku aTo BbIpaskaeT ToJicTas YepHast JINHUS C OJTHOU BXO-
JAIIe CTPEJIKON U HECKOJIbKUMM UCXOSNUME, KakK1ast U3 KOTOPBIX
YKa3bIBaeT Ha OPTOTOHATbHOE COCTOsIHME. Ecan ofiHa UM HECKOJIbKO
OPTOTOHAJIBHBIX 00JIACTEN HE MMEIOT I[eJIEBBIX COCTOSTHUN, TO HESIBHO
BBIOMPAIOTCST HAYaIbHbIE COCTOSTHUS 9TUX obsacteil. [lepexos k equHc-
TBEHHOMY OPTOTOHAJIBbHOMY COCTOSTHUIO BHYTPHU COCTABHOTO — TaKiKe
HesgBHOE pasjiesieHNe; HauaylbHble COCTOSIHUST BCEeX JIPYTUX OPTOTOHAJIb-
HBIX 00JIACTEN SIBJISIIOTCST HESTBHBIMU YYACTHUKAMU PA3/IEIEHISI.

AHaTOTHYHBIM 00PA30M MEPEXO]T OT JFOOOTO COCTOSTHUSI BHYTPU CO-
CTaBHOTO C OPTOTOHATBHBIMU O0JIACTSIMYM WHUIIUUPYET BBIXOJ U3 BCEX
OPTOTOHAIBHBIX ObsacTell. TaKoll Tepexo; YacTo MpeCTaABIISIET OIIIN-
60UYHOE YCIOBUE, BHI3BIBAOIIEE TIPEPHIBAHIIE BCEX MAPATLIETHHBIX BbI-
YUCJIEHU .

Coedunenue (join) — 3TO MEPEXO/] ¢ HECKOILKUMY BXO/ISIIIIUMU CTPEJI-
KaMU 1 OJTHOH ncxojsieit. Kaxaas BXoasinas cTpesika J0JKHA UCXO-
JIUTH OT COCTOSTHYSI B Pa3HBIX OPTOTOHATIBHBIX O0JIACTSIX OJJHOTO U TOTO
e coctaBHOTO cocTogHmsA. CoeIMHeHe MOKET UMeTh UHUITMUPYIOIee
coOwiTe. Ilepexon ¢ coepnnenneM aHGEKTUBEH TOJIbKO TOT/A, KOI-
Jla aKTUBHBI BCE NCXOJHBIE COCTOSHUS; CTATYC APYTUX OPTOTOHAIBHBIX
obJiacTeit COCTaBHOTO COCTOSTHMUST He BaskeH. Eciin coOObITHE TPOMCXO/INT,
TO yIIpaBJIeHNE MOKUAET BCE OPTOrOHAIbHbBIE 0OJACTH COCTAaBHOTO CO-
CTOSIHUS, @ He TOJIBKO Te, OTKY/Ia BelyT CTPEJIKH.

Puc. 22.8 — BapuaHT mipe/IbI 1y IIeT0o MpUMepa ¢ SBHBIMU TTEPEX0/IaMU
paszienennd u coennenust. Ilepexonnaintain (rmojepxka) kK COCTaBHOMY

MpocTon

pasgeneHne
BoccraHoBneHne
AnarHocTuka

nopaepxka
ombka
[O6cny>t<msame I \
TecTupoBaHue
eCTMpoBaHMe Cawmo-
YCTPOIICTB JmarHocTuka
------------------------------ coeauHeHne

O6paboTka komaHg [MpopomkaTh]

PasbeanHeHne|
OxunaHvie N Komanga O

noTeps CBA3M

keyPress [He npoponxartb /

Puc. 22.8. lNMepexonpbl ¢ pasaeneHnemM n CoeanHeHnem
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AxmueHvLe
obvexmuol
o6 cyoic-
daiomcs

6 2nage 23.

cocrosiauio Maintenance (O6CayKUBaHIE) — 9TO MO-TIPEKHEMY HESIBHOE
pasjiesienne, Be/yliee K Ha9aJabHbIM COCTOSTHUAM 0 YMOJYAHUIO JIBYX
OPTOTOHANBHBIX O0JIacTeil. B aTOM 1prMepe, 0iHAKO, IPUCYTCTBYET Iie-
pexoji ¢ aBHbIM pasjiesiennem otT Idle (IIpocToit) KO BJIOKEHHBIM CO-
crostHuAM Self diagnose (CamMommuarHoCTUKa) U1 KOHEYHOMY COCTOSTHUIO
obmactu Commanding (O6paboTka koMan). Koreuroe cocrostHue — aTo
SIBHOE COCTOSIHIE, KOTOPOE MOJKET OBITH IeJIbto mepexosa. Ecim Bo3-
HUKaeT coObITHE OMUOKU BO BpeMst Self diagnose, TO IPOUCXOAUT He-
SBHOE CJustHUE ¢ niepexozioM K Repair (Boccranosaenue). [Ipu atom
u Self diagnose, 1 1I000€ aKTUBHOE COCTOsTHIE 0O1acTy Commanding 3aBep-
H1aeTcsl.

Ectb Takske aBHBIN Tepexo/ co causgHueM K coctosuuio 0ffline
(Pazbpenmnenne). OH OCyIIECTBIISETCS TOJBKO TPU BOSHUKHOBEHUN CO-
ObITHsT disconnect (TIOTepst CBSI3M), KOTZa aKTUBHO U COCTOsTHEE Testing
devices (TecTupoBaHue ycTpOICTB), M KOHEYHOE COCTOSTHIE 00JIacTh
Commanding (O6paboTka koman). Eciin 06a cocTostHust HeaKTUBHBI, JIaH-
HOe coOBITHE He MMeeT HUKAKOTo addeKkTa.

AKTUBHbIE 00BLEKTbI

Jlpyroii crioco6 MoaeIMpoBaHKs Mapajijie/Iu3Ma — IPUMEHEHUE aK-
musHolx 06sexmos. To ecTb BMeCTO pa3OreHust 0JJHOrO aBToMaTa 0ObeK-
Ta Ha HECKOJIBKO MapajLIeIbHBIX 00J1acTeil MOKHO OIPEIeIUTh JIBa
AKTHUBHBIX 00bEKTa, KasKIbIH 13 KOTOPBIX Pealnu3yer MoBeAeHne OIHOI
U3 mapajulebHbIX obsacTeil. Eci Ha moBegeHe 0HOTO U3 3THX I1a-
paJlIeJIbHBIX TIOTOKOB BJIMSIET COCTOSIHUE JPYTOT0, 3TO MOKHO CMOJIE-
JIIPOBATh IIPU TIOMOIIK OPTOTOHAIBHBIX 0OmacTeil. Econ ke moBeeHme
OJTHOTO TIOTOKA 3aBHCHUT OT COOOIIEHUI, TOCTAHHBIX APYTUM WJIH APY-
TOMY, TO IMEET CMBICJI BOCITOJIb30BaThCs aKTHBHBIMU OObekTamu. Ecin
MESKIY Hapa/ljleJbHbIMU OTOKAMK IIPOMCXOANUT JIUIIb MUHUMAIbHOE
obmenne 6o BoodIIe He HAOIIOZAeTCS HIKAKOTO, TO B OOJIBIINHCTBE
cllydyaeB IIPUMeHeHNe aKTUBHBIX OOBEKTOB C/leIaeT Ball AusaiiH GoJiee
HATJISAHDIM.

TUNUYHbIE NPUEMbI MOETMPOBAHMS

MopaenupoBaHue XU3HEHHOr0 LMKIa 00beKTa

HaubGosee ob1ee HazHayeHue aBTOMATOB — MOJEJUPOBAHUE HKI3-
HEHHOTO IIHKJa 00bEeKTa, B 0COOCHHOCTH €CJIM pedb UaeT 00 9K3eM-
IJIIpaxX KJIACCOB, BAPMAHTOB UCIIOJb30BAHU M O CUCTEME B I[EJIOM.
B T0 Bpems Kak B3aMO/eiiCTBIE MOJIEJUPYeT II0BeeHne coodIecTBa
paboTalonux BMecTe 00beKTOB, aBTOMAT MOZEIUPYET IIOBEJEHNE OHO-
ro 06bEeKTa B TeUEHKE €ro JKU3HEHHOTO IIUKJIa — HallPUMep, TaK, KaK 9TO
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Od6sexmot 00-
cyscoaromes
6 enase 13,
KJaccol —
eéenasax4u,
eapuanmuol
UCNONb30-
eanus —

6 enase 17,
cucmemol —

6 enage 32,
e3aumodeticm-
eus —

6 eaase 16,
Koonepauuu —
6 eaase 28,
npeo- u noc-
mycaoeus —
6 eaaee 10,
unmepgeii-
cvl — 6 2qa-
ge 11.

OBIBAET C MOJIb30BATEILCKUMU UHTEepdelcaMi, KOHTPOJLJIEpaMK 1 Pas-
JIMYHBIMU TEXHUYECKUMU YCTPOMCTBAMU.

Kora Mojiesmpyercst sk u3HeHHbI K 0OBEKTa, IPUXOAUTCS SIBHO
creruuIMpoBaTh TP MOMEHTA: COOBITHS, Ha KOTOPbIe 0OBEKT MOKET
pearupoBarh, HEMOCPEACTBEHHYIO PEAKIUIO Ha 9TU COOBITHS 1 BIIMSIHIE
6oJiee paHHETO MOBEIEHUs Ha TeKylee. Kpome Toro, MojieiupoBaHie
JKU3HEHHOTO IIMKJIa 00bEKTa BKIIOUAET B ceOsl IIPUHSATHE PEIIEHUH O 110-
psiziKe, B KOTOPOM OOBEKT MOJKET OCMBICIEHHO pearnpoBarh Ha COOBITHSI,
HaYMHasg ¢ MOMEHTA €r0 CO3/IaHMs U 3aKaHYUBasl YHUUTOKEHUEM.

YT06bI CMOIETMPOBATH JKU3HEHHBIHN UK/ 00bEKTa, HEOOXOAUMO:

O Omnpegennth KOHTEKCT aBTOMaTa — OYAET JIM 3TO KJIACC UK CHC-
TeMa B TeJIOM:

— ecJii pevb WIeT 0 KOHTEKCTe KJIacca MW BapUAHTA MCIIOJb-
30BaHUsl, HAWTU COCE/IHUE KJIACChl, BKJIIOYas BCEX POAUTE el
JTAHHOTO KJIacca M BCEX IOCTYITHBIX €MY TI0 aCCOITUAITUSIM WJIT
3aBUCUMOCTSIM. JTU COCEIN — TMOTEHITUAJIbHBIE TN JIEHCTBUM,
a TaKyKe KaHIUIaThl HA BKJIOYEHNE B 3aIIUTHBIE YCIOBUS;

— €CJIM JKe PeYb UAET O KOHTEKCTE CUCTEMbI B I[€JIOM, HEOOXO-
JINMO COCPEJIOTOYNTh BHUMAaHUE Ha KAKOM-TO OJTHOM aclleKTe
ee 1oBegeHns. TeopeTudeckn Kax/blii OObEKT CUCTEMbI MOKET
y4acTBOBATh B MOJIEJIMPOBAHUHN €€ JKU3HEHHOTO ITUKJIA, 1 32 UC-
KJII0YeHHEeM PabOThI ¢ IPOCTENIINMU CUCTEMAMU TaKUe OJTHbIE
Moziesin OyIyT HelOCTYITHbI /ISt HOHUMaHMS.

O YcranoBuTh HauaabHOE U KOHEYHOE COCTOSHIS 00BbeKTa. ITOOBI
VIIPABJISATH OCTAJIBHOI MOIEIBIO, BO3MOKHO, IIOHA00UTCS yCTa-
HOBUTH IPEJI- U TIOCTYCJIOBUS HAYAJTBHOTO U KOHEYHOTO COCTOS -
HUU COOTBETCTBEHHO.

O IIpuHATbH pereHnust OTHOCUTENBHO COOBITHIA, HA KOTOPbIE J0JI-
JKeH pearnpoBaTh 00beKT. VIX MOKHO 00HAPYKUTh B MHTEPdEi-
cax oObeKTa (ecn OHU yiKe CHelnpUIMPOBAHBI); €CJIU JKe HET,
CJIeJIyeT pacCMOTPETh, Kakue 00bEeKThl MOTYT B3aMMOJIECTBO-
BaTh C JaHHBIM B MMEIOIEMCS KOHTEKCTE U KaK¥e COOBITHS OHI
MOTYT TITepeiaBaTh M MPUHUMATD.

U Ot HavyaabHOTO COCTOSHUS 10 KOHEYHOTO BBIJIEJTUTH T€ COCTO-
SIHUSI BBICIIIETO YPOBHS, B KOTOPBIX MOKET HAXOAUTHCS OOBEKT.
CoelMHUTD WX MepexoJaMu, UHUITUUPYEMBIMU COOTBETCTRBY-
o1UMK coObITusiMU. TIpoossKaTh paboTy, 100aBsis AeHCTBUS
K 9THM TIepPeX0IaM.

QO WaentudunuposaTh BXOIHBIE ¥ BBIXOAHBIE AeicTBUS (0COOEH-
HO eCJIi OOHAPYKUTCS, 4TO COOTBETCTBYIOIIAS UMOMA HCITOJIb-
3yeTcs B aBTOMATe).

O IIpu HEOOXOAMMOCTH PACIIUPUTD BbIAEIEHHbBIE COCTOSHMS MO/
COCTOSTHUSIMU.
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d HpOBepI/ITb, BCE€ JIN YIIOMSAHYTbIE COOBITUSA B aBTOMATE COOTBETC-

Q

TBYIOT COOBITHUSIM, OKUaeMbIM B MHTepdeiice o6bekTa. AHa-
JIOTUYHBIM 00Pa30M IIPOBEPUTH, BCE JIM COOBITHS, OKUIAEMbIE
unrepdeiicom o6bekTa, oOpabdarbiBatoTcst B aBromare. Hakower,
pPaccMOTPETh MECTa, T/IE CJAEAYET SSBHO HTHOPUPOBATH COOBITHSI.

Ybeaurnest, 9To Bee AeiCTBYS, YIIOMSIHYThIE B aBTOMATE, MO/IIe-
PIKUBAIOTCS CBA3SIMMU, METOAMK U OIIEPALUAME BKJIIOUAMOIIETO
oOBbeKTa.

[TposecTr TpaccupoBKy aBToMara (1160 BPy4HYIO, JI1OO € TIPH-
MeHEHNEM MHCTPYMEHTAIbHBIX CPEACTB), YTOOBI IPOBEPUTH ETO
Ha COOTBETCTBHE OKMIAEMBIM ITOCTIEA0BATEBHOCTAM COOBITHI
u peakiuii Ha HUX. OCcOOEHHO cTapaTeJbHO CJeLyeT TTOUCKATh
HEJIOCTUKUMbIE COCTOSIHUSI ¥ COCTOSIHUS, B KOTOPBIX aBTOMAT
MOJKET 3alUKJIAThCS.

[TocJie peopraHu3aly aBTOMaTa CHOBA IIPOBEPUTD €0 Ha IPe/I-
MET TOTO, He U3MEHUJIACH JIM CEMAHTHKA OOBEKTA.

B npumepe Ha puc. 22.9 npeacrasiied aBToMaT KOHTPOJLIEpa 10-
MalllHel CUCTEMbI CUTHAIN3AIMN, KOTOPasi OTBEYaeT 3a OTCJAeKMBAHUE
MOKa3aHuil pasHOOOPA3HBIX JATYMKOB, PACIIOIOKEHHDIX 110 TIEPUMETPY

J0Ma.

NHunumanusaumsa
after (10 seconds) / selfTest

OxnpgaHve

alarm(s)
attention

clear AKTVBEH Mposepka
KomaHpa
N
Xy 3BOHOK
) entry /
attention callCenter(s)

entry / setAlarm

\_€xit / clearAlarm -

Puc. 22.9. MoaenmpoBaHue XXN3HEHHOTO Lnkia o6bekTa
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B sku3HeHHOM IMKJIe 3TOTO KOHTPOJLIepa UMEIOTCS YeTbIPe OCHOB-
HBIX cocTostHust: Initializing (MuuImanusamnus — samyck pabotsr), Idle
(ITpocToit — KOHTPOJIIEP TOTOB M OKU/IAET CUTHAJIOB TPEBOTU WJTH KO-
MaH/1 Tosib3oBatesist), Command (Komanma — o6paboTka KOMaH/I 1M0JIb30-
Batesist) u Active (AkTuBeH — 00paboTKa cUrHaia TpeBOTH ). BriepBbie
co3/1aBaeMblii 06BEKT KOHTPOJIJIEpa CHAYaJIa TTOMAJaeT B COCTOSTHIE
Initializing, a 3aTeM 6e3yCaO0BHO HepexoauT B cocrosiHue Idle. IToapoo-
HOCTH 3TUX JIBYX COCTOSIHUI He IMOKa3aHbl, 32 UCKJIYEHUEM Mepexo/ia
B ce0s 110 MCTEYEeHNH OmpeieieHHoro neproza Bpemenn (10 ¢) B cocro-
sauun Idle. Bpemerubie cOOBITHS TOZOOHOTO PO/a YaCTO BCTPEUAIOTCS
BO BCTPOEHHBIX CUCTEMAX, I/l IIPUCYTCTBYET TaliMep, BbI3bIBAIOIINIA T1e-
PUOINYECKYIO TPOBEPKY PAGOTOCTIOCOOHOCTH CHCTEMBI.

Yupasienue nepenaetcs oT coctossHUusA ldle B cocTtosinme Active
10 nojaydeHun coOpitus alarm (Tpesora). ITocientee conpoBoKIaeTCS
apaMeTpoM S, WAEHTH(MUIUPYIONUM JATINK, KOTOPBIN ObL1 3ajteT. [Ipu
BXO/I€ B COCTOsIHME Active B KauecTBEe BXO/IHOIO BBIIIOJIHETCS JeiCTBIE
setAlarm (1mogHATH TpeBOTY) M ylipaBjieHUe IepefaeTcs cHavdajla CoCTo-
stamio Checking (IIpoBepka), 3arem cocrostnuio Calling (Boi3oB), obec-
MeYnBaIONIEMY BBI30B OXPAaHHOW KOMITAHUM [IJIsT PETUCTPAIIUU CUTHA-
Jla TPEBOTH, U, HaKoHell, cocTogHuIo Waiting (Oxkunanne). Cocrosanus
Active m Waiting 3aBepIIaOTCA TOJBKO IIPU «OYUCTKE» CUTHAJIA TPEBOTU
(clearAlarm) uyu ske IO MHUIMATUBE MOJIH30BATEJIS, TIPU TTOCBLTKE CO-
OBITHA attention (BHI/IMaHI/Ie), MIPEAIIOJIOKUTETIBHO IIPEAIIECTBYIOIIErO
KOMaH/e.

OTMeTnM, 4TO KOHEYHOTO COCTOSTHUA 371eCh HeT. M aT0o ondTh ke
TUITUYHO JIJIsT BCTPOEHHBIX CUCTEM, KOTOPBIE JIOJKHBI paboTaTh Herpe-
PBIBHO.

CoBeTbl U MOACKA3KM

[Ipu momesupoBanuu apromatoB Ha UML ciemyeT mTOMHUTD, 4TO
KayK/[blil 13 HUX BBIPAXKAeT TMHAMIYECKHUE aCIIEKTBI OTAETbHOTO OObEK-
Ta, 0OBIYHO MTPEICTABJISIIOIIETO HK3EMILISIP KJIACCa, BAPHAHTA UCTIOJIB30-
BaHus MO0 crucTeMy B 11esI0M. XOPOIIO CTPYKTYPUPOBAHHbIIT aBTOMAT
MOJKEH 00JIaIaTh CJEYIONMMHI XapaKTePUCTUKAMMU:

O 6bITh 10CTATOYHO TPOCTHIM U He BKIIOYATH U3JIUIITHIX COCTOSI-
HUU WU TIePeXO0/I0B;

Q Gmarozapst icHOMY KOHTEKCTY MMETD JIOCTYII KO BCeM 00beKTaM,
BU/IUMBIM €T0 BKJIIOUAIONIEMY 0OBEKTY (BCE 9TH COCEIIH IOTKHDI
HCITIOJIb30BATHCS TOJBKO TIPH HEOOXOANMOCTH 00eCIIedeH s 1M0-
BeJleHus, Clelu(puIIMPOBAHHOTO aBTOMATOM );

O 6biTh 3 PEKTUBHBIM, TO €CTh PEATM30BBIBATH CBOE TIOBEIEHUE
C OITUMAJIBHBIM OATTAHCOM 3aTPAT BPEMEHH 1 PECYPCOB.
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O O6bITh MOHSTHBIM,  TOTOMY UMEHOBATh CBOU COCTOSTHUSI U TIepe-
XO/IbI B TEPMUHOJIOTUU CJIOBapsI CUCTEMBDI;

O e gomycKaTh CAUMIKOM IJIYOOKMX YPOBHEH BIOKEHHOCTH (BJIO-
JKEHHBIX [10/ICOCTOSIHUIA II€PBOTO-BTOPOI0 YPOBHEN BIIOJIHE XBa-
THUT JIJ151 OTIUCAHNS CAMOTO CJIOKHOTO ITOBE/IeHNs );

O yMepeHHO KCIOJIb30BaTh OPTOrOHAIbHbIE 0OJACTH, TTOCKOJIBKY
YaCcTO MPEANOYTUTEIHbHO TPUMEHEHE aKTUBHBIX KJIaCCOB.

[Tpu uzo6paskennu apromara B UML HeoOX0a1Mo:

O wusberath mepeceKaroNMXCst ePEX0/I0B;
U packpbIBaTh COCTaBHbBIE COCTOSIHUS <TI0 MECTY» TOJBKO B TOM
CcJIydae, eI 9TO C/IeJIaeT AuarpaMmy 0oJiee TIOHSITHOM.
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Fnaea 23. NMpoueccbl 1 NOTOKM

B sTo0i1 ri1aBe:

AKTHBHBIE 00BEKTbI, IPOLECCHI ¥ IIOTOKH
MoaenupoBaHie MHOKeCTBA IOTOKOB yIIPaBJICHUS
MoaenupoBaHue MeKIPOIECCHOU KOMMYHUKAIIUU
ITocTpoenue aGCTpaKIyii 3alUIEHHbIX TIOTOKOB

PeasibHbIIl MUP CYPOB M He IIPOIIAaeT OINOO0K; BA0OABOK K 3TOMY B HEM
MOCTOSTHHO YTO-TO CJIy4aeTcst. Pa3inanbie cOOBITHS IIPOUCXOIST OTHO-
BpemenHO. [loaToMy TP MOIETMPOBAHUM CUCTEMBI, TIPETHA3HAYEHHON
Uit pabOTHI B PEATHHOM MUPE, CIEYET YIUTHIBATH €€ BU/] C TOYKHU 3Pe-
HUS TIPOIIECCOB, B KOTOPOM OCHOBHOE BHUMAHUE y/IEJISIeTCsT ITPoIleccaM
1 TTIOTOKaM, JIE’KAIUM B OCHOBE MEXaHU3MOB Iapajjiein3Ma 1 CUHXPO-
HU3AIH.

B UML kaxaprii He3aBUCUMBIN TTOTOK YIIPABICHUS MOJEIUPYETCS
KaK aKTUBHBII OOBEKT, OTIMCHIBAIOIIUIT TIPOTIECC UJIH TOTOK U CIIOCOOHBII
MHUIIMUPOBATH HEKOTOPOE yTIpasJigioniee Bo3aelictsue. [Ipotecc — ato
pecypcoeMKHii TTOTOK YIIPAaBIeHUsT, KOTOPBIN BBITIOTHSIETCS TTapasiiesib-
HO C IPYTUMHE MPOIECCAMU; MOTOK — 3TO 0OJIETYEHHBIH MOTOK YIIPaB-
JIEHW S, BBITIOJIHSEMBIN MTapajljIeTbHO C IPYTUMU MOTOKaAMU B PaMKax
OJTHOTO ¥ TOTO ke TIpoIiecca.

[TocTpoenue abcTpakimii TakuM 06pasoM, YTOObI OHU MOTJIH Oe30-
nacHo (byHKIIMOHUPOBATDH IPU HATUYNHU HECKOJBKUX TTOTOKOB YIIPaB-
JIEHUsT, — JIeJI0 HempocToe. B yacTHOCTH, MexaHu3Mbl 0OMeHa uHMOP-
Maleil 1 CHHXPOHU3AIUK, KOTOPBIE TIPX 3TOM TIPUJIETCS TIPUMEHSTh,
CYIIIECTBEHHO CJIOXKHEe, YeM JIJ1s ocsie/joBaTeIbHbIX cucteM. Cieyer
u36beraTh Kak nepeyCcaoKHeHUss MOjIesu (TIOCKOIbKY TP HAJIMYUHT CITUTII-
KOM GOJIBIIIOTO YK CJIa MAPAJIIIETbHBIX TOTOKOB YITPABJIEHSI CHCTEMA Ha-
gHeT MPOOYKCOBBIBATD), TAaK U YPE3MEPHOTO YIPOIIEeHHsT (IOTOMY, 4TO
He/I0CTaTOuHas CTelleHb apaljieIi3Ma He TI03BOJIUT ONTUMU3UPOBATh
HPOIYCKHYIO CIOCOOHOCTH CUCTEMBI).
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BeepneHne

Jlnst cobaku, skuByIieil B Oy/iKe, pacnopsiIOK [HsI TPOCT U HOCJIe-
nosatenet. Exum. Crium. Tonsgemcst 3a kotmkoit. CHoBa equm. Meutaem
0 TOM, Kak Oy/IeM TOHSIThCsI 32 KOIIKOI. 3abpaThbcsi B OY/IKY, 4TOObI TIOC-
[aTh WK YKPBITHCS OT JI0K/IS1, HE MPEICTABIISIET TPOOJIEMBI, TIOCKOJIbKY
KpoMe cOGaKy HU Y KOTO He BO3HUKHET TIOTPEOHOCTh BOCTIOIb30BATHCS
BX0710M. HUKaKkoit KOHKYpPEHITNY 32 PECYPCHI.

Cemeiinblie 3a60ThI He cTOJIb IIpocThl. He Bragas B durocoderso-
BaHIe, OTMETUM, YTO KayK/IbII WIEH CEMbH JKUBET CBOEH COOCTBEHHON
JKU3HBIO, HO B TO K€ BPEMST B3aMMOJIEICTBYET C IPYTUMU JIOMOYAJIIIA-
MU (BMecTe 00€1ai0T, CMOTPSIT TEJIEBU30P, UTPATOT, TIPOBOJAT YOOPKY ).
YseHbl cCeMbU COBMECTHO TIOJIb3YIOTCSI HEKOTOPhIME pecypcamu. [Topoit
y zeteit GbiBaeT 00IMast CIANbHS, HA BCIO CEMBIO MOKET OBITH TOJBKO
o/IMH TesepOH WM KOMIThIOTep. POICTBEHHUKHN pacTpeiesiTioT MEXKILY
c060ii 00s13aHHOCTU: OTEI] XOAUT B TIPAYEUHYIO U B GaKaJIelHYIO JaBKY,
MaTh OITAYMBAET cyeTa 1 padoTaeT B CaIy, I€TH TIOMOTAIOT YOUPATHCS
B JIOM€ U TOTOBUTH. bopbOa 3a MCob30BaHue O0MUX PECYPCOB U KO-
OPIVHAINS TOMANTHUX 00SI3AaHHOCTEN CTAHOBSITCST TPEIMETOM CIIOPOB.
Hanwune opHOI BaHHOI KOMHATBI B CUTYaIlUM, KOT/Ia BCE OJIHOBPEMEH-
HO cCOOMPAIOTCS B LIKOJIY, — 9TO Ipodiema, a 0be]; He OyAeT rOTOB, eciin
Tara He CXOJIMJ B Mara3uH.

Ho mo-HacrosiiieMy CJIoJKHa KU3Hb HeOOCKpeba 1 ero apeHaaTo-
poB. COTHH, a TO U THICSIYHU JIOJIeN TIPUXOAAT B OTHO M TO JK€ 3/1aHue,
1y KasK/I0I'0 CBOM IJIaHbl. Bee 0JKHBL TPONTH Yepes olpe/ie/IeHHOe
KOJIMYECTBO TOIbe3/10B. Bee Mob3yIoTest OIHUMU 1 TeMU Ke T TaMHu,
a MX 4MCJI0 ToXKe He OeckoHeuHo. [ToceTnTelieil 00CyKUBAIOT OHU U Te
K€ CHCTEMBI OTOILJIEH ST, KOHUIIMOHUPOBAHMSI, BOJIOCHAOKEHMsI, KaHa-
JIM3aIMU U MoJauu dJeKTposHeprun. Ha Bcex oxna mapkoska. Ecan
JIOJIN XOTSAT paboTaTh CIAKEHHO, TO IOJZKHBI OOIIATHCS U CHHXPOHU3HU-
poOBaTh CBOM JIEHCTBUS.

B UML kaxnplii He3aBUCUMBIHM IMOTOK YIIPaBJIEHUS MOJIEJIUPYET-
csl B BUJI€ aKTUBHOTO 00beKTa. AKMuU6HbI 006eKm — 3TO TIPOIECC W
MOTOK, COCOOHBIE MHUIIMUPOBATE yIIpaBJsiioniee Bosaeiicrpue. Kak
1 1106011 pYroil 06bEKT, aKTUBHBII 00BEKT MOXKET OBITH K3EMILJISI-
poM Kjacca. B Takom cirydae roBOpPSIT, YTO OH SIBJISIETCS 9K3EMILISIPOM
axmuenozo xkaiacca. [Toqo6HO MpoYnuM 0ObeKTaM, aKTUBHBIE 00HEKTHI
MOTYT O0IIAThCS JAPYT € JAPYTOM, TIOCHLIAsE COOOTIEHNUSI, XOTSI B JAHHOM
cilydae repejiada coOOIIEeHUN JOJKHA ObITh JOTIOJTHEHA CEMaHTUKON
napaJiiesiu3aMa, 4ToObl 00JIErYUTh B3aUMO/IEHICTBIE HE3aBUCHMBIX ITOTO-
KOB YIIPaBJICHUSI.

MHorwue sS3bIKU TTPOrPAaMMHUPOBAHUS HETIOCPEICTBEHHO MO/IEPIKH-
BAIOT KOHIIEMIINIO aKTHBHOTO 00beKkTa. B si3biku Java, Smalltalk u Ada
napairenn3Mm BcTpoeH. C++ moep:KuBaeT mapajaesn3M 3a cUeT
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Pa3IMYHBIX OUOINOTEK, B OCHOBE KOTOPBIX JIEKAT MEXaHU3MbI [TapaJijie-
Jm3Ma, obecrieurBaeMbie orepannonHoii cucremoil. Illpumenenne UML
JULSl BUYyanu3aluu, crenqu@uiinpoBanusi, KOHCTPYUPOBAHUS U [10-
KYMEHTHPOBaHUS 9TUX aOCTPAKIMiT HEOOXOMMO TOTOMY, YTO Oe3 Hero
[OYTH HEBO3MOKHO PacCysKIaTh O Mapasiieansme, ooMeHe nHpopMalm-
eli 1 CHHXPOHU3AIINH.

Ipacdbmueckoe nmpecraBiaeHe akTMBHOTO KJtacca, ipunasatoe B UML,
BbI BujiuTe Ha puc. 23.1. AKTUBHBIE KJIACChl — 9TO PA3HOBU/IHOCTH KJIac-
COB, [TIO3TOMY UX HOTAIM4 BKJIIOYAET BCE COOTBETCTBYIONINE PA3/eJibl —
JUIST UIMEHU KJlacca, aTpuOyTOB 1 omepalinii. AKTUBHBIE KJIaCChl 4aCTO
[OJIyYatOT CUTHAJIBI, KOTOPbIE OOBIYHO MTEPEUHCISIOTCS B JOTIOJTHUTEb-
HOM pasjieJie.

nMm4a

N

—e BlackboardController arpuGyTsl
currentkKnowledgeSource e onepauun
k__%)lﬂ rHasbl
Signals _/
blackboardlsSolved s

hasAHint

Puc. 23.1. AKTUBHbIN Knacc

ba3oBble NOHATUS

Axmusnoiii o6vexm (active object) — 310 06BEKT, KOTOPBIN BJIajIeeT
MPOIECCOM MJIN TIOTOKOM M MOJKET MHUIIMUPOBATH YIIPABJISIONIEE BO3-
JleliCTBUE.

Arxmuenwiii krace (active class) — a1o Kirace, 9K3eMILISIpaMi KOTOPO-
IO SIBJISIIOTCSI aKTUBHBIE 00BEKTHI. V306paskaercst B BUJIE TIPSIMOYTOJTb-
HUKa C YTOJIIEHHBIMU OOKOBBIMU TpaHuiiaMu (cM. puc. 23.1).

Ipoyecc (process) — 3TO pecypCcoOeMKHUH MMOTOK yIPaBJIeHUsI, KOTO-
PBIIT MOKET BBITIOJIHATHCS TTAPAJIIETbHO C IPYTHUMHE ITPOIIECCAMI.

ITomox (thread) — 310 O6JIETYEHHBIN TOTOK YIIPABIEHSI, KOTOPBIA
MOJKET BBITIOTHATHCA TTAPaJIeNbHO ¢ IPYTUMU TOTOKAMU B PaMKax Of1-
HOTO mporiecca. [Ipoitecchbl n TOTOKN N300PAKAIOTCS B BU/IE AKTHBHBIX
KJTACCOB CO CTEPEOTUTaMU, a Ha [UarpaMMax B3amMOJIeHCTBHS 9acTO
BBICTYTIAIOT B POJIM TTOCJIEIOBATETLHOCTE.

MoTok ynpaBneHus

B ctporo nocienoBaTebHON crcTEMe UMEETCST TOJBKO OJUH TTOTOK
YIPaBJIEHN. DTO O3HAYAET, UTO B KK MOMEHT BPEMEHU BBITIOJIHSIETCST
OJTHO 1 TOJIBKO OJIHO JieiicTBue. | Ipu 3armycke rmocsie/1oBaTesIbHOM TPOTPaMMbl
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[1pouecchl 1 NOTOKM

yIpaBJieHue MepexoJuT K TOUKe BX0/Ia B ITPOTPAMMY, ITOCJIE YeTrO BbI-
MoJIHdeTCs OJiHA olepalus 3a Apyroil. /Jlaxke BHelIHUe IO OTHOIIIE-
HUIO K cucTeMe JieficTByomue jauia GyHKIIMOHUPYIOT MapajiesbHo,
HocJel0BaTebHast mporpamma Oyaer o6pabaThiBaTh MO OJHOMY CO-
OBITHIO 32 pas, OTOPACHIBAS TEM CaMbIM OJIHOBPEMEHHbBIE C HUM CO-
OBITHSI.

[ToaTomy Takas nocyez0BaTeIbHOCTD U Ha3bIBAETCS NOMOKOM Ynpaes-
aenust. Eciy TpaccupoBaTh BBITIOJTHEHUE T1OCIEI0BATEIbHON IPOTrpaM-
MBI, TO TOYKA BBITIOJTHEHUST Oy/IeT MEePEMEIaThCst U3 OJHOTO MPEIJIoKe-
HUS K IPYyTOMY — TI0CJIeoBaTeIbHO. BeTpeyaioTes, KoHeuHO, BeTBIEHNS,
IAKJIBI, IEPEXO0/Ibl, & TIPU HAJTMYUU PEKYPCUU UJIU UTEPaIun — JIBUKE-
HUS TIOTOKA BOKPYT 0/HON Toukn. Ho, HecMOTps Ha Bce 9TO, B TOCJIE/10-
BaTeJIbHOW CUCTEME €CTh TOJbKO OJIMH ITOTOK BbITIOJHEHHUS.

B napannenbHoll ke cucTeMe MOTOKOB yIIPaBJIEHUS HECKOJIBKO,
a 3HAUUT, B OJIMH U TOT K€ MOMEHT BpPeMEHU MMeeT MeCTO Pa3jindHast
nesaTeTbHOCTD. KakIplil 13 HECKOTBKUX OTHOBPEMEHHO BBITIOTHSIEMbIX
MOTOKOB yIIPAaBJIEHNS HAYMHAETCS C TOUKU BXO/Ia B HEKOTOPBIH ITpoIiiece
nsn 1oTok. Ecau cenaTb MOMEHTAIbHBII CHUMOK HapaJsijieIbHONi CHcC-
TEMBI BO BpeMsi ee pabOThI, TO MbI YBUIUM HECKOJIBKO TOUEK yIIPaBJIe-
Hu (110 KpaliHeli Mepe, JIOTUYeCKuX).

Axtusnbiit kiacc B UML nctonb3yercs /7151 TIpe/icTaBIeHusT TIPo-
1ecca WM MoToKa, B KOHTEKCTE KOTOPOTO BBITIOJIHSIETCS HE3aBUCUMBbIT
MOTOK YIPaBJIeH ], pabOTAIONINI MaPaITIETHHO € APYTUMHE, TOIb3YI0-
HIMMUCS PABHBIMU C HUM TIPaBaMu.

Ha 3ameTky. VIcTHHOrO napannenn3ma MOXHO JOCTUYb TPEMS
crnocobamu: BO-NePBbIX, Ppacrnpenenss akTuBHble OObEKTbI MeXAy
HECKOJbKVIMM y311aMn, BO-BTOPbIX, MOMELLLAS aKTUBHbIE OObEKTHI
Ha y3/1bl C HECKOJIbKUMM NPOLECCOPAaMU, U, B-TPETbUX, KOMOU-
HUpys 06a meToaa.

Knaccbl 1 coObiTUS

AKTHUBHBIE KJIACChI — 9TO MMEHHO KJIACChl, XOTs ¥ 00Jaaloliie
BechbMa crieru@puuecKuM CBONCTBOM. AKTUBHBIN KJIacc TPeICTaBJISIeT
HE3aBUCUMbII IIOTOK YIIPaBJIEHMs], TOIA KaK OObIYHbII KJIacC He CBSA3aH
C TaKOBBIM. B oT/imume oT akKTHBHBIX, OObIUHBIE KJIACChl He(hOPMaIbHO
HA3bIBAIOT MACCHBHBIMU, TaK KaK OHU HECIIOCOOHBI MHUITMUPOBATH He-
3aBHCHUMOE YTIPaBJIsiioliiee Bo3eiicTBIE.

AKTUBHBIE KJIACChI TPUMEHSTIOTCS ST MOJIETTUPOBAHUST CEMENCTB
MPOIleccOoB MJIM TTOTOKOB. Ha mpakTuke 3TO 03HAYAET, YTO aKTUBHBIN
00BEKT — IK3EMILISIP AKTUBHOTO KJACCU(DUKATOPA — MaTePUaIN3y-
eT 1poilecc Wi noTok. IIpu MopesnpoBaHun mapasjiesbHbIX CUC-
TEM C TIOMOIIIbI0 aKTUBHBIX 00BEKTOB BbI IIPUCBAaNBAETE MM KasKIOMY
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HE3aBUCUMOMY TIOTOKY ylIpaBJeHus. B pesysibrate co3qanus akTHBHO-
ro 06beKTa 3aMyCKAeTCsl aCCOMMUPOBAHHBINA ¢ HUM MOTOK YIpaBJie-
HUS; TOCJIe YHIUYTOKEHUS 00BEKTA ATOT IIOTOK 3aBEPIIAETCsL.

AKTUBHbIE KJIacChl 00JIaIAI0T TEMU e CBOMCTBAMMU, UTO U JIIOObIE
apyrue kiaccbl. OHU MOTYT UMETh 9K3EMILISIPBI, aTpUOYTHI U OTIepa-
I[1H, a TaKKe MPUHIUMATDh yYacTHe B CBSI3SIX 3aBUCUMOCTH, 0000IICHIS
U accoraluy (BKJI0Yast arperannn ). AKTUBHbIE KJIACCHI BIPABE MOJTb-
30BaThcs peioctaBiageMbivu UML MexanusMamu paciiperus, B TOM
qKCIIe CTEPEOTHTIAME, TOMEYEHHBIMU 3HAYEHUSIMU U OTPAHUYEHSIMH.
BerpeyaioTest akTHBHbBIE KJIACCHI — peannsaruy nHTepdeiicoB. AKTHB-
HbIE KJIACCHI MOTYT PEaM30BbIBATHCS TIOCPEACTBOM KOOIEPAIlHil, a X
[OBe/IEHNEe MOKET CIenn(GUIIMPOBATHCS € MOMOIIBIO aBTOMATOB. [[0-
IyCKAETCsT yU4aCTHe aKTUBHBIX KJIACCOB B KOOTIEPAITHSIX.

Ha nriarpamMmax akTHBHBIE OOEKTBI BCTPEYAIOTCS TaM JKe, T/IE U ac-
cuBHbIe. MOKHO MOJEJMPOBATh KOOIEPAI[M aKTUBHBIX U TACCUBHBIX
00BEKTOB € TIOMOTI[BIO [IMAarPaMM B3aUMOIEHCTBUST (BKIIIOYAS IHarpaMm-
MBI TTOCJIEZI0BATEBHOCTI U KOMMYHUKAIHH ). AKTUBHBINA 00BEKT MOKET
BBICTYIATh B POJIU 1IEJIEBOTO 00bEKTA COOBITUSI B aBTOMATE.

Ecian ke TOBOpUTH 00 aBTOMATaxX, TO Kak aKTHBHbBIE, TaK U Mac-
CUBHBIE OOBEKTBI MOTYT MOCHLIATH U MOJy4aTh COOBITUSI CUTHAJIOB
U BBI3OBOB.

Ha 3ameTky. [0 HalwemMy MHEHWIO, NCMNOJIb30BaHME aKTUBHbIX
K/1lacCoB HEOBOA3aTENbHO — OHU HE NMPUBHOCAT HNYero cyuecT-
BEHHOIro B CEMaHTUKY.

KoMmmyHukauus

Koomnepupyionuecst Meskay co00ii 00bEKThI B3aMMOIEHCTBYIOT I1y-
TeM oOMeHa coolbIeHusiMu. B cucteme, riie ecTh OJHOBPEMEHHO aKTHB-
HbIE W TTACCUBHbBIE OOBEKTHI, CIIELYeT PACCMAaTPUBATh YeThIPe BO3MOJK-
HBIX KOMOWHAIINH.

Bo-nepBbix, coobIeHne MoKeT ObITh MepelaHo OJHUM TTaCCUBHBIM
00BEKTOM JIPYTOMY TaKOMY sKe. ECJIi MpenonoKuTh, 9To B J1000i MO-
MEHT BPEMEHH CYIIEeCTBYET JIMIIb OJMH TIOTOK YIIPABJICHHUSI, TPOXO/Is-
muii vepe3 06a 06BbEKTA, TAKOE B3AMMOJIENCTBIE — HE YTO MHOE, KaK
IIPOCTOIT BHI30B OTIE€PAIHH.

Bo-BTOpBIX, COO0IIIEHIE MOKET OBITh IEPEIAHO OT OHOTO AKTUBHOTO
00bEKTA IPYTOMY aKTUBHOMY. 3/1€Ch MOKHO TOBOPUTD O MEHCHPOUCCCHOL
KOMMYHUKAYUL, KOTOPAST MOKET OCYIIECTBISTHCS ABYMSI CIIOCOOAM.
B mepBoM BapmaHTe HEKOTOPBIN aKTUBHBIH OOBEKT MOKET CHHXPOHHO
BBI3BIBATH OTEPAITHIO APYTOro. Takoil criocod NMeeT CeMaHTUKY PaH/IEBY:
BBI3BIBAIONIHI OOBEKT 3aTPeOyeT BBITOTHEHE OIIEPAITIHN 1 JK/IET, TIOKA [PH-
HUMAIOTI[ast CTOPOHA MOJIYYUT BBI30B, BBIOJIHUT HEKOTOPYIO OIEPaIuio
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Ozpanuuenusn
obcycoarom-
csa 6 2aage 6.

U BEPHET HEKOTOPbIil 00beKT (eCiI eCTh YTO BO3BPAIATh); 3aTeM 00a
oObeKTa MPOJI0JIKAIOT PaboTaTh HE3ABUCUMO JIPYT OT Apyra. B Teuenwue
BCETO BPEMEHU BBITIOJTHEHUsT BbI30Ba 00a MOTOKA YIPaBJeHUs OyIyT
6s0kMpoBaHbl. Bo BropoM BapwaHTe OJUH aKTUBHBIA 00BEKT MOKET
ACMHXPOHHO MOCIATh CUTHAJI IPYTOMY WJIH BbI3BATH eTo orepariiiio. Ce-
MaHTHKa TaKOTO CI1oco0a HAMOMUHAeT MTOYTOBBIN smuk (mailbox): BbI-
3BIBAIOIIAST CTOPOHA TTOCHLTIAET CUTHAJ UJTH BbI3bIBAET OTIEPAIIMIO, TIOCTIE
dero npozposkaeT pabory. Tem BpeMeHeM MoJIyvaroIas CTOPOHA TPUHU-
MaeT CUTHAJI WJIN BBI30B, KaK TOJBKO OyeT K aToMy rotoBa. [Toka ona
oOpabaTbIBaeT 3a1poc, BCe BHOBD TTOCTYITAIONIIE COOBITHUS MU BBI30BBI
craBsTcst B ouepesib. OTpearnpoBas Ha 3aPOC, TPUHUMAIOTII 00HEKT
POJI0JIKAeT ¢BOW paboTry. CeMaHTHKA MOYTOBOTO SIIUKA TIPOSIBIISIETCST
B TOM, 4TO 002 06bEKTa He CHHXPOHU3MPOBAHBI — ITPOCTO OAMH OCTaBJISI-
eT coOOIIeH e IS IPYTOTO.

B UML cunxporHoe coobiieHne n306paskaeTcst 3aKpanieHHo
CTPEJIKOI1, a ACMHXPOHHOE — 0OBIYHOIT (CcM. puc. 23.2).

aKTUBHbIN 0OBEKT
CUHXPOHHOE coobLeHne

cl: initializeé(

1 : hasAHint(k)

RN

c2: startSeem ! IJ

c3 : k.evaluate() | : KnowledgeSource

b : Blackboard

N 2 : placePartialSolution()

¢ : BlackboardController

aKTUBHbI 00bEKT
ACUHXPOHHOE Co0bLLiEeHne

nocnenoBaTesibHOCTb BbINMOJIHEHUA

Puc. 23.2. KommyHukauus

B-Tperbux, coobiIeHne MOKET ObITh TIEPEJaHO OT aKTUBHOTO 0ObEK-
Ta maccuBHOMY. TPYZIHOCTH BO3HUKAIOT B CJTydae, KOTjla CPasy HECKOJIbKO
AKTUBHBIX 0OBEKTOB MEPEAAIOT CBOM TIOTOK YIIPABIECHUS OZHOMY U TOMY
e TTacCUBHOMY. B Takoli cuTyarmu ciemyer 04eHb akKypaTHO MOJIEJIH-
pOBaTh CUHXPOHU3AIUIO IOTOKOB, O Y€M MbI IOTOBOPKUM B CJIEAYIOIIEM
pasjeJie.

B-ueTBepThIX, NACCUBHBIA 0OBEKT MOXKET IepeaaBaTh coo0Ie-
HUsSI akTUBHOMY. Ha nepBbIil B3IJIs 5TO MOKET [OKa3aThCsl HEKOP-
PEKTHBIM, HO eCJIM BCIOMHUTb, YTO KaKAbIi IOTOK yIIPaBJeHUS IIPK-
HaAJIEKUT HEKOTOPOMY aKTUBHOMY OOBEKTY, TO CTAHOBUTCS SICHO,
4TO Iepesava MacCUBHBIM OOBEKTOM COOOIEHUS aKTUBHOMY MMeeT
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TY K€ CEMaHTHUKY, YTO 1 0OMEH COOOIIEHUsIMU MEXK/TY IBYMSI aKTHB-
HBIMI 00bEKTAMH.

Ha sameTtky. C NMOMOLLBIO OrpaHMyYeHnin MOXHO MOOENVNPOBATh
pas3nun4yHbIE BapuaLmn NOChIIKN CUHXPOHHBIX 1 QCUHXPOHHBIX CO00-
LweHuin. Hanpumep, onas MOAENMPOBAHMNS OTNIOXKEHHOIO paHOEeBRY,
nMetoLerocs B A3blke Ada, MOXHO BOCIMO/Ib30BATHCS CUHXPOH-
HbIM COOOLLIEHMEM C OrpaHnyeHneM B popmare {wait=0}, kKoTopoe
rOBOPUT O TOM, YTO BbI3blBAOLLMIA OOBLEKT HE OyAET A0XMOATLCS
nony4yatensi. MoXHO cCMOAENMPOoBaTh TaiM-ayT C MOMOLLIbIO Oorpa-
HUYeHnsa B popmarte {wait=1ms}, KOTOPOE rOBOPUT, YTO BbI3bIBA-
lowmni 06bekT OyaeT XaaTe NnpMemMa CooOLLLEeHMS noflydaTenem
He 6osiee OAHON MUINIMCEKYHObI.

CuHxpoHu3aums

[TorpobyiiTe Ha CEKYHY MPEACTaBUTh cebe MHOTOYMCIEHHBIE T0-
TOKU YTIPaBJIEHUS B NapaJjljieJibHOI cucTeme. Korjaa moTok mpoxoauT
Yepe3 HeKOTOPYIO OMepalinio, Mbl TOBOPUM, UTO 3Ta OTI€PATTUS SBISETCS
TOYKOI BbITIOJIHEHU. Ecau omteparus ornpenesieHa B HEKOTOPOM KJrac-
ce, TO MOJKHO CKa3aTh, YTO TOYKOU BBITTOJTHEHUS SIBJISIETCS] KOHKPETHBII
9K3EMILISP 3TOTO Kiacca. B oxHoil oneparun (1, crago ObITh, B O1-
HOM 00BEKTE) MOTYT OJIHOBPEMEHHO HAXOJIUTHCSI HECKOJIBKO MOTOKOB
yTIpaBJIeHMs], a ObIBAET M TaK, YTO Pa3HbIE MOTOKN HAXOAATCS B PA3HBIX
oreparusix, Ho BCE K€ B OJIHOM OOBEKTE.

[Tpo6GieMa BO3HUKAET TOT/A, KOT/IA B OHOM 00bEKTe HAXOAATCS
cpa3y HeCKOJbKO IMMOTOKOB yIpaBjeHusd. Eciu He MPOSBUTH OCTOPOK-
HOCTb, TO 60JIee YeM OIMH TIOTOK MOKET MOAU(MUIMPOBATH OJAUH U TOT
’Ke aTpuOyT, 4TO MPUBEAET K HEKOPPEKTHOMY U3MEHEHUIO COCTOSHUS
oObeKTa Win morepe HHGOPMAIUI. JTO KIacCcHyecKast pobieMa B3a-
UMHOTO McKIouernst. Omubky npu 06paboTKe TAaKON CUTYAIMI MOTYT
CTaTh MPUYMHON PA3IUYHBIX BU0B KOHKYPEHIIUN MEKIY MOTOKaMU
1 X B3aUMHOU MHTePGhEPEHIINH, YTO TTPOSABJISIETCS B TAMHCTBEHHBIX
U He IMOJAIOIINXCS BOCIIPOU3BEIEHUIO cOOSX MapajlJieIbHON CUCTEMBI.

Koy k penennio mpobieMbl — cepuaanusaliust J0CTyIa K KPUTH-
4eCKOMY OOBEKTY. Y JaHHOTO TOAXO0/a €CTh TPU PasHOBUIAHOCTH, CYTh
KaKI0i M3 KOTOPBIX 3aKJII0YAETCS B MPUCOEIUHEHNN K OMEPaIlUsIM,
OTIpe/ieIEHHBIM B KJIacce, HEKOTOPBIX CUHXPOHU3UPYIOMINX CBOMCTB.
UML no3BosgeT MOAeIUPOBaTh BCe TP BO3MOKHOCTH:

1. Sequential (TmocsieoBaTeIbHAS ) — BBI3BIBAIOIIIE CTOPOHBI JOJIK-
HbI KOOPAMHUPOBATH CBOU JIEMCTBUS ellle /10 BXO/Ia B BbI3bIBae-
MBI 0OBEKT, TaK 4TO B J11060I MOMEHT BpEMEHH BHYTPH 00beK-
Ta HaXOJUTCS POBHO OJUH TOTOK yrnpasienus. [Ipu wammunn
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HECKOJIbKHUX MOTOKOB YIIPABJIEHUs He MOTYT TapaHTHPOBAThCS
CEMaHTHUKA U 1eJIOCTHOCTh OObEKTa;

2. Guarded (3aIIUIEHHAsT) — CEMAHTHMKA ¥ 1[EJIOCTHOCTh OObEKTa ra-
PaHTUPYIOTCS TIPH HAJIMYUU HECKOJIBKUX TIOTOKOB YIIPABJICHHS
[yTeM yIIOPSZ0UeHI BbI30BOB BCEX 3all[UINEHHBIX Ollepaliuii
o6bekTa. [To cyiiecTBy, B KaK/Iblii MOMEHT BPEMEHH MOKET BbI-
HOJIHSITHCST OJ[HA OTIEPAIUs HaJl 0OBEKTOM, 4TO CBOIAUT TAKON
HOZXO/ K MOcJeoBarebHoMy. [Ipu aToM cytiecTByeT omac-
HOCTb B3aUMHO# GJIOKMPOBKI;

3. Concurrent (mapajuiesbHast) — CEMAaHTHKA U TIEIOCTHOCTh 00beKTa
[IPU HAJIMYMU HECKOJIBKUX TIOTOKOB YIIPaBJICHUsI FapaHTUPYETCS
3a CYeT OT/EJICHNS OllePalluii KIBMEHEHUS JAHHBIX OT Oneparuit
YTeHUsT. ITO JOCTUTAETCST OJIATOAAPS TIATETBHOMY COOIIO/IE-
HUIO MTPABUJI TIPOEKTUPOBAHMS.

HexoTropbie 93bIK1 MPOrpaMMUPOBAHUS TIOIZIEPKUBAIOT TIEPEYC-
JIeHHbIEe KOHCTPYKITUU HETTOCPE/ICTBEHHO. Tak B sI3bIKe Java ecTh CBOMCT-
BO synchronized, skBuBasieHTHOE cBOiicTBY concurrent B UML. B mo6om
SI3bIKe, MOJJIEPKUBAIOIIEM TTAPAJIIETbHOCTD, BCE TPH MOAX0/Ia MOKHO
pean3oBaTh ¢ MOMOIIBIO cemagopos (semaphores).

Ozpanuuenus odcymncoaromes 6 enase 6.

Ha puc. 23.3 nokasano, Kak 3TH CBOMCTBA IIPUCOEANHSIOTCS K OIle-
paiuu, — 1myteMm npuMeHenus Horaiuu, npungaroir B UML a4 orpa-
HuueHuii. O6parure BHUMaHKE, YTO OJHOBPEMEHHOCTH J0JIsKHA ObITH
00bsIBJIEHA OTIETBHO KAK JIJISt KayKIO Olepariuu, Tak U JIJIst 1IeJIoro 00b-
exrta. OObsiBIIEHNE OJIHOBPEMEHHOCTH JIJIsI OTIEePaIlK O3HAYaeT OECIpo-
6JIeMHOE eIMHOBPEMEHHOE BBITIOJIHEHIE €€ MHOTOYHUCIIEHHBIX BHI30OBOB.
OO6bsiBiIeHIE OTHOBPEMEHHOCTH JIJIsi 00bEKTA MO3BOJISIET BBI30BAM Pas-
HBIX OTePAINil BBITIOHATHCS OJIHOBPEMEHHO U Oe3 ommboK. ITo GoJiee
CTpOroe yCJIoBHeE.

nM4
\\\. Buffer ﬁ6yﬂal
size : Integer o onepauun
(o5 S

add() {concurrent}
remove() {concurrem
\

CUHXPOHU3NpPYIoLLLee CBONCTBO

Puc. 23.3. CuHxpoHu3aums

Ha 3ameTKy. C NOMOLLbIO OrpaHNYEHNIN MOXHO MOOENMPOBATh
pasnnyHblie Bapuauum npuMMUTMBOB CUHXPOHM3aUun. Hanpumep,
MOXHO MOANPUUMPOBATL CBOMNCTBO concurrent, paspeLUunB Ham-
4yre HECKOJIbKMX YuTaTenemn, Ho TOSIbKO OQHOr0 NMcaTens.
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MO,IJ,GJWIpOBaHVIe MHOXeCTBa NOTOKOB

ynpasneHus

[TocTpoenue cucTemMpl ¢ HECKOJIBKUMU MOTOKAMU YIIPaBJIEHUS — He-
npocrast 3azaya. Hajo He TOJBKO PEeInTh, KaK PacipeaeuTb paboTy
MEJK/Y MapaijieIbHbIMUA aKTUBHBIMU 00bEKTaMU, HO U TIPOAyMaTh Me-
XaHU3MbI KOMMYHUKAIIUKA U CHHXPOHU3AINN MeK/ly aKTUBHBIMU U T1aC-
CUBHBIMU 00bEKTaMU B CHCTEME, TaPaHTUPYIOIIIE IPABUIBHOCTD UX 10~
BeJleHUs B TIPUCYTCTBUU HECKOJIbKUX ITOTOKOB yrpaBieHus. [loatomy
MOJIE3HO BU3YaJN3UPOBATH CIIOCOOBI B3AUMOENCTBUS ITUX MOTOKOB.
B UML aT0 MOXHO cies1aTh ¢ TOMOIMIBIO JUAarpaMM B3aUMO/IeCTBUS
(1St oncanusl IMHAMUYECKON CEMAHTUKH ), B KOTOPBIX YYaCTBYIOT aK-
TUBHBIE KJIACCHI 1 OOBEKTHL.

JlJist MO/IeTUPOBaHMS HECKOIbKMX MOTOKOB yIPaBJIeHUs MOTPedy-
eTcs:

U VaentudunupoBaTh BO3MOKHOCTH pactiapaiie TMBaHuUS 1eHCT-
BUI U MATEPUATN30BATh KayK/IbIil TIOTOK yIIPABJIECHISI B BUJIE aK-
TUBHOTO Kyacca. CrpynmupoBars o01ie MHOKECTBA aKTHBHBIX
00BEKTOB B aKTHBHBIN KJ1acc. Baxkino nzberarsb yc10:KHEHNS CUC-
TEMBI BCJIEJICTBHE CJUIITKOM OOJIBIITOTO KOJNYECTBA MapaJiiesb-
HBIX TOTOKOB YIIPABIEHUSI.

O Paccmorpers 6amanc pacrpesiesieHust 00s3aHHOCTE MEKLY 9TUMU
AKTUBHBIMU KJIACCAMHU, a 3aTE€M MCCJIE0BATD, C KAKUMU JIPYTUMHE
AKTUBHBIMK ¥ TTACCUBHBIMU KJIACCAMU CTATUYECKH KOOTIEPUPY-
eTCst KK/l N3 HUX. YOe[AUThCST, UTO KaK/IbIil aKTUBHBIIN KJIace
MMeEeT BHYTPEHHIOI CTPYKTYPY C BBICOKOI CTENEHbBIO CIIerLe-
HISI U €J1a00 CBSI3aH € COCETHIMU KJIACCAMH, U UTO JIJIsT KasK/I0TO
KJIacca TPaBWIbHO BIOpaH Habop arprOyTOB, OTEpaIUil 1 CUT-
HAJIOB.

O Orobpasuth craTudyeckue pelieHust B BU/E AUATPAMM KJIACCOB,
SIBHO BBIJICJIUB KasK/Iblil aKTMBHBII KJIACC.

O Paccmorpers, Kak Kaskjasi rpyIina KJIaCCOB IMHAMUYECKH KO-
ornepupyertcsi ¢ npounmu. OToOPa3UTH CBOU pelleH s Ha Jna-
rpaMMax B3auMOJEUCTBUsL. SIBHO MOKa3aTh aKTUBHbBIE O0HEKTHI
KaK HAavyaJIbHbIe TOYKU COOTBETCTBYIONIIX TOTOKOB YITPABJIEHUSI.
W aentuduiipoBath Kak/Iyio CBI3aHHYIO TIOCJI€[0BATENLHOCTD,
[PUCBANBAsI €if UMsI AKTUBHOTO 0O'bEKTA.

O O6paruth ocoboe BHIMAHUE HA KOMMYHUKAITTH MEXK/Y aKTHB-
HBIMI 0OBEKTaMU, TT0 MePe HEOOXOIMMOCTH TOJIb3YsICh KaK CUH-
XPOHHBIMH, TAK U ACHHXPOHHBIMU COOOTIIEHUSIMH.
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O O6GecrieuynTh CUHXPOHU3AIMIO AKTUBHBIX OOBEKTOB M TEX I1ac-
CUBHBIX 00BEKTOB, C KOTOPBIMKM OHU Koomepupytorcs. Ilpume-
HstiiTe HanboJee TOAXOISIYI0 CEMAaHTUKY — TTOCTIE[0BATEb-
HYIO, 3alIAIIEeHHYI0 WU TapajjeJbHYIO.

Ha puc. 23.4 niokazaHa yacTh Mpe/cTaBIeHNS TPEHJIePCKON CUCTEMbI
C TOYKHU 3PEHMUsI TIPOIECCOB. Bbl Bupnte Tpr 06HEKTa, KOTOPbHIE MapaJi-
JIEJIbHO TIUTAIOT cucteMmy nHbopMmanueit: StockTicker (bupskeBoit Tukep),
IndexWatcher (HabmonatensMumekca) u CNNNewsFeed (HoBocTHas Ien-
TaCNN), Ha3BaHHbIE COOTBETCTBEHHO S, 1 1 ¢. /[Ba U3 HuX, s 1 I, 00MeHNU-
BAIOTCS KayK/IBIH CO CBOMM 9K3EMILIIPOM Kiacca Analyst (AHAIUTHK) —
al u a2. B pamkax aToro HeboJIbIIOro pparMeHTa MOJIe/N Kiaacce Analyst
MOKET OBbITh CIIPOEKTHPOBAH B YIIPOIIEHHOM BHUJE — U3 pacyera Ha To,
4TO B KayKABI MOMEHT BPEMEHU B JIFOOOM M3 €ro 9K3eMILISIPOB MOKET
ObITb aKTUBEH TOJIBKO OAMH MOTOK yipasiaenus. OqHako oba 9K3eMII-
Jspa Kiacca Analyst ofHOBpeMEHHO 00IaioTest ¢ 00beKTOM AlertManager
([ucnetuepOnoBerniennit ), KOTopomy MbI fasn ums n. CiieoBateabHo,
i HeOOXOIMMO CIIPOEKTHPOBATH TaK, YTOOBI OH COXPAHSI CBOIO CeMaH-
TUKY B IPUCYTCTBUU HECKOJIBKHUX ITOTOKOB yrpasieHus. OObEeKTHI
1 ¢ OJHOBPEMEHHO 0011afoTest ¢ t — 06bekToM Kiaacca TradingManager (Me-
vemkepllollpomaskam). Kaxxaomy coemuaeHNTo TPUCBOEH MOPSTKOBBIHN
HOMep, OTpeIeIIeMBII TeM, KaKOH TTOTOK YIPABIEHUS UM BJIAJICET.

Ha sameTtky. [lyarpammbl B3aumMoaencTeus, NnogooHble npesa-
CTaBJIEHHOM BblILLE, NOMIE3HbI AJ15 BU3yanu3aummn TeX MeCT, rae ABa
noToKa yrnpaefieHNs MOryT NepecekaTbCs 1 rae, cnenoBaTenbHO,
HeobxoanumMo 0bpaTnuTb 0coboe BHMMAaHME Ha NPob6eMbl KOM-
MYHUKaLUM U CUHXPOHU3aumn. C NOMOLLBIO MHCTPYMEHTaJIbHbIX
CpencTB O0MNYyCKaeTCsa peann3aums AONOSHUTENbHbIX BU3YasTbHbIX
METOK — HanpuMep, packpalliBaHme NOTOKOB B pa3Hble LBeTa.

¢ : CNNNewsFeed

s1: postValue()

. - c1: postBreakingStory()
s : StockTicker al: Analyst +

s2:postAlert() + m1 : postAlert()

_>
m : AlertManager t: TradingManager

i2:postAlert() *

i : IndexWatcher a2 : Analyst
_>
i1: postValue()

Puc. 23.4. MogenupoBaHue NoTOKOB yNpaBfieHns
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Koonepawuu —
8 enage 28.

L [347]

K 1mogo6HbIM AriarpaMMaM 4acTo MPUCOEAMHAIOT aBTOMAThI C OP-
TOTOHAJbHBIMU COCTOSTHUAMU, YTOOBI B I€TAJIAX TIePeaTh MOBEAEeHNE
AKTUBHBIX OOBEKTOB.

MopenupoBaHue MeXnpoLeCcCHbIX

KOMMYHUKaLNA

[Tpu BK/IIOYEHNU B CUCTEMY HECKOJIBKUX TIOTOKOB YIIPaBJIEHUS He-
06XOIMMO TaKKe PACCMOTPETh MEXaHU3MBI, C MTOMOIIBI0 KOTOPBIX 00b-
€KTBI 13 PA3HBIX IOTOKOB YIIPABJICHNS B3aUMOIEHICTBYIOT JPYT C IPYTOM.
OO6beKTDI, HAXOAIINECS B PA3HBIX MOTOKAX (CYIIECTBYOMINX B PAMKAX
OTHOTO ¥ TOTO K€ TIPOIECCA), MOTYT OOTIATHCS C TIOMOIIBIO COOBITHIA,
CUTHAJIOB UJIM BBI30BOB, IPUYEM ITOCJTETHUE MOTYT UMETh CHHXPOHHYIO
U aCUHXPOHHYIO ceMaHTuKY. /[1s1 oOMeHa wH(OpMaIeil yepes rpaHu-
ITBI TIPOIIECCOB, Y KAYK/IOTO U3 KOTOPBIX CBOE COOCTBEHHOE a/[PECHOE MPO-
CTPAHCTBO, OOBIYHO IPUMEHSTIOTCST IPYTHE MEXaHH3MbL.

CJ10KHOCTH TIPOOJIEMBI MEXKIIPOIIECCHO KOMMYHHUKAIHH YCYTyO-
JIgeTcs ellle U TeM, YTO B Paciipe/leJIeHHbIX CHUCTeMax IIPOIecChl MOTYT
BBITTOJIHATHCS HA Pa3anyHbIX y3iax. CyliecTByeT ABa KJAaCCUYEeCKUX
MOIX0/Ia K MEKITPOIIECCHON KOMMYHUKAIIUW: [Tepeiada COOOIeHn i
1 BBI30BBI yAajeHHbIX npoienyp. B UML atu Mexanusmbl Mojiesu-
PYIOTCSI KaK aCHHXPOHHbBIE I CHHXPOHHbBIE COOBITHSI COOTBETCTBEHHO.
Ho nmockonbky 3T0 yKe He TTPOCTbie BbI30BbI BHYTPU OJIHOTO ITPOIIecca,
TO IIPOEKT HEOOXOANMO 0O0TATUTh JAOTIOJHUTEIbHOI nHMOPMaIHeii.

JIJ1s1 MOJIETTMPOBAHMST MEKITPOIIECCHON KOMMYHUKAITMH HEOOXOMMO:

O CwmozempoBarh HECKOIBKO TTOTOKOB YIIPABJICHMS.

O CwmopenupoBaTh 0OMEH COOOIIEHUSIMU C TTOMOIIBIO ACHHXPOH-
HBIX KOMMYHMKAIM, @ BBI3OBBI Y/IAJIEHHBIX ITPOIEAYP — C [IOMO-
IO CUHXPOHHBIX.

U HedopmaabHo omrcaTh UCTIOJAb3yeMblii MEXAHU3M C TIOMOIIBIO
pUMeYaHuil uim, 6oJiee CTPOTO, ¢ MOMOIIBIO KOOIEPAITHil.

Ha puc. 23.5 nokasana pacipezeieHHast ciucteMa OPOHUPOBAHUS
6UIETOB, B KOTOPO#l TIPOIIECCHI BBITIOTHSIIOTCS B YeThIpeX y3max. Kaxk-
IBI 0OBEKT MAPKUPOBAH CTEPEOTHUIIOM Process, a TaKKe TTOMEIEHHBIM
3HaueHuneM location, KoTopoe ompenessgeT ero puzndeckoe moJoKeHue.
Kommynukarmm mesxay oobekramu ReservationAgent (Arentbponuposa-
Hust), TicketingManager (/lucreruepBoiaunbuneros) u HotelAgent (Toc-
TUHUYHBIHATEHT) aCUHXPOHHBI. B nmpuMevyanun Hanmcano, 4To KOMMY-
HUKAIMK TIOCTPOEHBI Ha OCHOBE CJIYKOBI COOOIIEHNH, Pealn30BaHHON
Ha JavaBeans. Kommynukanus mexay oobextamu TripPlanner (ILmanm-
posBmmkMapmipyTta) u ReservationSystem (CuctemaPesepBupoBanmus)
cuaxponHas. CeMaHTHKa UX B3AaMMOJIECTBIS TIOKa3aHa B KOOTIEPAIIHH,
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HazBanHoit CORBA ORB. TripPlanner BeIcTymaeT B poJii KJIUEHTA,
aReservationAgent — cepBepa. PackpbIB aTy Koomnepaiiuio, Bbl yBUAMUTE Jie-
TaJI COBMECTHOI pabOTHI cepBepa U KJIMeHTa.

~
. . cepBep
______ \\
~

~

, . . «process»
) t - planTrip() r : ReservationAgent r2 : make()
1 KJINEHT {location = reservation server} \\
«process»
t: TripPlanner / «process»
{location = client} r3 : postResults() t : TicketingManager
{location = airline server}
r1: make()
KomMmyHumkaums | N
«process» Ha OCHOBE CJyX0bl
h : HotelAgent COOOBLLEHNI
{location = hotel server}

Puc. 23.5. MoagenupoBaHue MexXxnpoLeCcCHOW KOMMYHUKaLLMKW

CoBeTbl M MOACKA3KM

XopoIio CTPYKTYpUPOBaHHbIE aKTUBHBIIN KJIACC W aKTUBHBII 00b-
eKT 00J1a/IAT0T CJIEAYIONMMU CBOCTBAMU:

Q

Q

MIPEJICTABJISIOT HE3aBUCHUMBIH IIOTOK YITPABJIEHUST, KOTOPBIN MaK-
CUMAaJTbHO UCTIOJIB3YeT BO3MOKHOCTH NCTUHHOTO TIapaJljIesIu3Ma
B CHCTEME;

He HaCTOJIbKO MeJIKU, YTOObI TpebOBaTh HAJIUYUS IPYTUX aKTHB-
HBIX 5JIEMEHTOB, U30BITOK KOTOPHIX MOJKET CO3/IaTh TIEPEYCI0K-
HEHHYIO U HeCTaOMJIbHYIO apXUTEKTYPY MPOIECCOB;

AKKYPaTHO yTIPABJIIIOT KOMMYHUKAIIUEN MEXKTY aKTUBHBIMU JTe-
MeHTaMM, BbIOMpast HanboJiee MOAXOASIIIIL CIydalo MEXaHU3M —
CUHXPOHHBIN MJIV AaCUHXPOHHDIH;

UCXO/IAT M3 TPAKTOBKH KasKI0r0 0OBbEKTa KaK KPUTHUECKOI 00J1ac-
TH, UCTIOJIB3Y S TMOAXOISININE CHHXPOHU3UPYIONINE CBONCTBA /IS
COXpaHeHUs ero CEMaHTUKW B TIPUCYTCTBUU HECKOJBKUX TOTO-
KOB yTIPaBJIEHUSI.

Pucyst 8 UML akTUBHBIIT KJTACC MJIM aKTUBHBIH OOBEKT, PYKOBOJICT-
BYHTECH CIelyIONUMU TPUHITUTIAMU:

Q

Q

MOKA3bIBaiiTe TOJIBKO T€ aTPUOYTHI, ONIEPAIIH U CUTHAJIBI, KOTO-
pble BasKHBI JIJIsT IOHUMaHKSA a0CTPaKIMU B COOTBETCTBYOIIEM
KOHTEKCTE;

SIBHO TIOKa3bIBAlTE BCe CUHXPOHU3UPYIOTINE CBOMCTBA OTIepaIlvi.



Fnaea 24. Bpema v npocTPpaHCTBO

B 31011 ri1aBe

BpewMms, 1MTEIbHOCTH M MECTONOJIOKEHUE
MogenupoBaHue BpeMEeHHbIX OTPaHUYEeHUIH
MopepoBanue pacnpezesienns 00beKToB
MojempoBanie MUTPUPYIOHIMX 00bEKTOB

CucreMbl peaJlbHOTO BpeMeHH U pacripe/ieJieHHbIe CUCTeMbI

Kaxk yske rOBOPHIIOCH, PealbHBI MUP CYPOB U HE TPOIIAET OIMMUGOK.
CoObITHSI B HEM MPOUCXOJAT B HEIPEACKa3yeMble MOMEHTBI BpeMe-
HU U, TeM He MeHee, TPeOYIOT a/[eKBATHOI U CBOEBPEMEHHON PEAKIUH.
CucremMHbIe PECYPCHI MOTYT OBITH PACTIPEIESIEHDI TI0 BCEMY MUDY, a He-
KOTOPBIE CIIOCOOHBI TIEPEMETIATHCS B TIPOCTPAHCTBE, — B CBSI3U C ATUM
BO3HUKAIOT ITPOOJIEMBI 3a/IePsKeK, CHHXPOHU3AINH, GE301aCHOCTHU U Ka-
4ecTBa yCJIyT.

MonenpoBanue BpeMeH! 1 TPOCTPAHCTBA — BAsKHBIN 3JIEMEHT JIT0-
6oii pactpeiesieHHON CHCTEMbI UM CUCTEMbI PeaIbHOTO BpeMenu. /st
BU3yaJIU3aInH, CIETNMUITNPOBAHNS, KOHCTPYUPOBAHUS W JOKYMEHTHU-
poBanus takux cucreM UML nipenaraet passinusbie cpeicTBa, BKIO-
Yasi OTMETKHM BPEMEHU, BDEMEHHbBIE BBIPAJKEHUS, OTPAHUYEHUS U TTOMe-
YeHHbBIE 3HAUEHUS.

[TpoekTrpoBaHue CUCTEM PEATBHOTO BPEMEHU M PacIpeieIeHHBIX
CUCTEeM — TPy/Has 3aja4a. Xopolas MO/ieJib JI0JI’KHA BBICBETUTH BCE
HEOOXO/IMMbI€E 1 JIOCTATOYHBIE TPOCTPAHCTBEHHO-BPEMEHHBIE CBONCTBA
CUCTEMBI.

BeeneHune

[TpucTynas K MOAETUPOBAHIIO OOJIBITMHCTBA IPOrPAMMHBIX CHC-
TeM, 0OBIYHO IeJIAI0T YCTAHOBKY Ha WI€aTbHOCTD CPEIbI: TPE/II0IaraoT,
YTO JOCTaBKa COOOIIEHUsT OCYIIECTBISETCS MTHOBEHHO, CETeBbIe cOOM
HCKJIIOYEHBI, paboune CTaHIIMKM HUKOTA He BBIXOAST M3 CTPOS, a 3a-
rpy3Kka ceTH Bcerga paBHoMmepHa. K coskanenuio, peaJbHOCTh OTHIO/b
He YKJIAJBIBAETCS B ATy CXEMY: COOOIIEHNUS HOCTABISIOTCS C HEKOTO-
poii 3a71ep:KKOH (a MHOT/Ia ¥ BOBCE HE JIOCTABJISIOTCS ), CETh «Ia/laeTy,
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Komnonenmot
oocyacoarom-
ca 6 2aase 20,
Y36l — 6 2q1a-
6e 27.

paboune CTaHIK «3aBUCAIOT» U 3arpy3Ka CETH JjajieKa 0T cOATaHCUPO-
BauHOi1. [ToaTOMYy, paccMaTpuBast MOJIETIUPYEMYIO CHCTEMY, HEOOXOTH-
MO TIPUHUMATH BO BHUMaHUE KaK TPOCTPAHCTBEHHbIE, TAK M BDEMEHHbBIE
XapaKTePUCTUKH.

Cucmema peanvrozo epemenu (real time system) HasbIBaeTCS Tak
MOTOMY, YTO OHA /IOJIKHA BBITIOJNHATH CBOU (DYHKITUU B CTPOTO OTIpejie-
JIEHHBIN aBCOJTIOTHBIN WJIM OTHOCUTEHHBII MOMEHT BPEMEHH ¥ 3aTpa-
YUBaTh Ha 9TO MPe/ICKa3yeMoe U 3a4acTyto orpaHndyenHoe BpeMs. Cpe-
JIM TTOJJOOHBIX CHCTEM OBIBAIOT TaKue, [JIsi KOTOPHIX TpedyeMoe BpeMst
peaxIuu NCYNCISeTCs HaHO- WM MuJncekyanamu. Ho BetpeuatoTest
CUCTEMBI <TIOYTHU PEATHHOTO BPEMEHN», /7SI KOTOPBIX JIOMYCTUMOE Bpe-
MST PEAKIIUU — MOPSIIKA CEKYH/IBI 1 JTasKe OOJIbIIIE.

[Tox pacnpedenennoii cucmemorni (distributed system) moxmmaercst
TaKasi CUCTEMa, KOMIIOHEHTBI KOTOPOIl MOTYT OBITh (DU3UUECKH Pa3Me-
IIEHBI HA PAa3IMYHBIX y3J1aX. Y3JIbl MOTYT IIPEACTABIATh COOOI pasHbie
MPOIECCOPBI, CMOHTUPOBAHHbBIE B OJTHOM U TOM K€ KOPITyCe, WJIN pa3-
HbIe KOMITBIOTEPbI, HAXOAIIHECS B TPOTUBOIIOJIOKHBIX TOUKAX 3eMHOTO
nrapa.

YT06bI yA0BIETBOPUTH IOTPEOHOCTU MOAETMPOBAHUS CUCTEM Pe-
QJIbHOTO BpeMEeHU U pacrpesieseHubix cuctem, UML BKIIOUaeT rpa-
(budeckoe npejpcraBiaeHue sk OTMETOK BpeMEHHU, BPEMEHHBIX BbIpa-
JKeHUH, BpeMEHHBIX OTPAHUYEHUH U MECTOIOJIOKEeHUs, KaK TT0OKa3aHO
Ha puc. 24.1.

vecTtononoxennel ¢ : Client m : MapServer ¢ : MapCache
elocation = console location = server location = central

—— getMap(region)
/. a: — getMap(region)

OTMETKN BPpEMEHU

\b:—

K{b-a < 10 ms}

BpeMeHHOe
orpaHunydyeHue BPEMEHHOE
BbIpaXeHune

Puc. 24.1. BpeMeHHble OrpaHnU4eHns 1 MecTOMOJIOXEHNE

Ba3oBbie NOHATUA

Ommemxa epemenu (timing mark) caykuT ast 0603HAYEHUST MO-
MEeHTa BpeMeHH, B KOTOPbIi 11pousonwio codbirne. OHa usobpaskaercst
B BUJIe 3aC€UKU (KOPOTKOI rOPU3OHTANBHON JIMHUN) HA IPAHUILE [Ha-
IPAMMBbI [IOCJIEA0BATENLHOCTH.



BazoBble NOHATUS

Cobvunus,
exouasn
cobbimus
eépemenu,
obcync-
daromcs

6 eaase 21,
coobuenus
u 63aumo-
deticmeus —
6 eaaee 16,
eépemennvle
ozpanuue-
Hus — 6 2na-
ge 6.
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Bpemennoe svipascenue (time expression) — aTo BeIpaskeHue, 3Have-
HUEM KOTOPOTO SIBJISIETCs aDCOIIOTHOE UK OTHOCUTEIbHOE BpeMst. Bpe-
MEHHOE BbIpaKeH1e MOKET ObITh TakKe chOPMUPOBAHO C UCIIOJIH30BA-
HUEeM MMEHU COOOIIEeHUs ¥ YKa3aHUsI CTaJuu ero 00paboTKM, HarlpuMep
request. sendTime mym request. receiveTime.

Bpemennoe ozpanuuenue (timing constraint) — aTo ceMaHTUUYECKOE
yTBepsKIeHe 06 OTHOCUTENIBHOM W abCOMIOTHOM BpeMenu. Ipadu-
YeCKU BpEMEHHOE OrpaHudYeHre n306paxkaercs Kak Jioboe Ipyroe —
CTPOKOI, 3aK/II0UEHHON B CKOOKHM, 1 0OBIYHO CBSI3AHO C HEKOTOPBIM DJIe-
MEHTOM 3aBUCUMOCTBIO.

Mecmononoscenue (location) — 510 pasmelieHre KOMIIOHEHTA B y3JI€.
ssnsercs arpubyToM 0OBEKTA.

Bpems

Jl71s1 cucteM peasibHOTO BpEMEHH, KaK CJie/lyeT U3 CaMOro Ha3BaHuUs,
BasKHA CBOEBPEMEHHOCTD peakiuu. COOBITHSI B HUX MOTYT TPOUCXOUTH
PETYJISIPHO WJIU CIIOHTAHHO, HO B JTIOGOM CJTydae BPeMsl Peakiuu Ha Co-
ObITHE 0JIKHO OBITH MPeIcKaszyeMo — 00 B aGCOTIOTHOM BhIPasKEHUH,
760 OTHOCUTEHHO MOMEHTA BOSHUKHOBEHUST COOBITHSI.

[Tepesaua coobuUEHMIT — 9TO OAUH U3 JUHAMUYECKUX ACIEKTOB JII0-
6Oii CHCTEMBI, TIOITOMY TIPH MOJIETUPOBAHIH €€ BPEMEHHBIX 0COOEHHOC-
Teil ¢ momonbio UML MOJKHO Kak/I0My COOOIIEHUTO, IIPUHUMAIOIIEMY
yJacTue BO B3aUMOJIEHCTBUH, IaTh UMsI, KOTOPOe OY/IeT UCTIOJIH30BATh-
cs1 Kak otMeTKa BpeMern. OObIYHO COOOTEHUSIM, TIPUHUMAIOTIIM yYac-
THEe BO B3aMMO/ICHICTBUH, UMEHA He NprucBanBatoTcs. Kak npasuso, npu
UX M300paskeHNN UCIIOJIb3YETCsl UMsT COOBITHUS, HAIPUMED CUTHAJIA WJIN
BbI30Ba. [Ipr 9TOM HeJb3st BBOJMTD UM COOBITHS B 3aITMCh BHIPAsKEHSI,
MOCKOJIBKY OJIHO W TO jK€ COOBITHE MOKET TOBJIEYD 32 COO0IT pasyind-
Hble coobmiennsi. Ec/iu nMeeT MeCcTo TaKoro pojia HeOJHO3HAYHOCTh,
cJlejlyeT MPUCBOUTH SIBHOE UMST COOOIIEHNIO B OTMETKE BPEMEHH, YTOOBI
B JIAJIbHEIIIEM €r0 MOKHO OBLIO MCIOJIb30BAaTh BO BPEMEHHOM BBIPA-
xenun. Ecii 3a1aH0 UMst COOOTIEHNS, IOy CKAETCsI IPUMEHEHME JTT0-
6011 13 Tpex ero GhyHKIMIT — sendTime, receiveTing, transmissionTime. (DT
dbyHKIIM — Hatite cOOCTBEHHOEe M300peTeHwe, oHu He onucanbl B UML.
CucremMbl peayibHOTO BPEMEHU MOTYT BKJIIOUATb U IpyTrue (PyHKINN.)
[ly1s1 CMHXPOHHBIX BBI30BOB MOXKHO TaK’K€ yKa3aTh CCBUJIKY Ha BpPeMs
Kkpy206020 (round-trip) coobuienust — executionTine (elire OHO HAIIle HO-
BOBBejleHNe). DT PYHKIMK YAOOHBI JIJIsT TIOCTPOEHUST CIIOKHBIX BPe-
MEHHBIX BBIPAKEHUN (B TOM YHCJE BKIIOYAIONNX Beca U CMelleHune),
KOTOPBIE MPEICTABIISIIOT COOON KOHCTAHTDI UJIH TIePEMEHHBIE (€CITH 9TU
mepeMeHHble MOKHO BBIYMCJIUTH B MOMEHT BbIoTHeHus ). Hakoner,
Kak MOKa3aHo Ha puc. 24.2, BpeMeHHOe BBIPKeHEe MOKHO TIOMECTUTD
BHYTPb BDEMEHHOTO OTPAaHIYEHUsT, UTOOBI OMUCATH TIOBEIEHNE CUCTEMBI
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{every 1 ms} o———_
c1:testKeys() BPEMEHHOE OrpaHnyeHne

¢ : MIDIController : KeyCollection

{executionTime <10nc}
+ c2: testKey()

BPEMEHHOE OrpaHuyeHmne

k: Key

* c3 : add(k)

b : MIDIEventBuffer t : MIDITransmitter
—

t1: remove()
{every 1 ms}

BpeEMEHHOE OrpaHn4eHne
Puc. 24.2. Bpems

BO BpeMEHM. Kak u sno6b1e Apyrue orpannveHuvsd, OHU I/1306pa>KaIOTCH
PAAOM C COOTBETCTBYIOIIUM COO6H.[€HI/IGM WJin ABHO IPpUCOCIVHAOTCA
C IIOMOIIbIO CBsI3ell 3aBUCUMOCT.

Ha 3ameTky. BMecTo s BHOro ynoMmHaHus BDEMEHU B Bbipa-
XEHUAX CTOUT yNnoTPeBNATb MMEHOBAHHbIE KOHCTaHThI, B OCO-
OEHHOCTN NPU MOAENMPOBAHUN CNOXHbIX CUCTEM. KOHCTaHTbI
MOXHO OnpeaennTb B 0OHOW 4acTu MOAEeNu, a 3aTtemM UCMOJb-
30BaTb B Apyrux mectax. Torga 6ynet npouie MmoamdunumpoBaTb
MoAesb, eCNn BpeEMEHHble TPeboBaHUSA K CUCTEME NBMEHATCS.

MecTononoxeHue

Pacripenienierable crcTeMbl TIO CBOEH TPUPOJIE COCTOAT M3 KOMIIO-
HEHTOB, (PU3NIECKH PACCPEIOTOYCHHBIX 1O Pa3HbIM y3iaM. OueHb vac-
T0 Mecmononoscenue (location) KOMITOHEHTOB (PUKCUPYETCST B MOMEHT
YCTaHOBKM cucTeMbl. Ho BeTpevaroTcst m Takue CUCTEMBI, B KOTOPbIX
KOMIIOHEHTBI MUTPUPYIOT C OJTHOTO Y3J1a Ha JIPYTOH.

B UML Buj cucteMbl ¢ TOYKM 3pEHUST pa3MeleHusT MOJIeTupyeT-
cd ¢ TTIOMOINIBIO JIMarpaMM pa3MelleHus, OMMChIBAIOINX TOMOJOTHIO
MPOIIECCOPOB M YCTPOMCTB, HA KOTOPBIX (DYHKIIMOHUPYET cuctema. Ap-
TeaKThl, TAKKE KaK UCIIOJTHIEMbIE MOLYJIN, OMOINOTEKN U TaOJIHIIbI,
pasMeIaoTcst B 9TUX y3Jax. Kaskiblil 9K3eMILIsp y3ia BiajeeT cobc-
TBEHHBIMU 9K3EMIIJISIPAMHU T€X W UHBIX apTe(aKTOB, & KK/l 9K3eM-
JIIp apredarTa MIPUHAJIEKUT POBHO OHOMY 9K3eMILISAPY y3Ja (XOTs
Pa3IMYHble IK3EMILIISIPHI apTehakTa OHOTO BU/IA MOTYT HAXOIUTHCS HA
Pa3HbIX y3Jax).

KoMIIOHEHTBI 11 KJIacChl MOTYT OBITh MaTepUATN30BaHbI B BUIE apTe-
(paxroB. Tak, Ha puc. 24.3 kitacc LoadAgent (AreHT3arpysKn ) MaTepraaIn30BaH
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Ozpanuue-
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00umn u3 me-
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8 eaage 6.

B Bujie apredakTa initializer.exe, KOTOPBIM pa3MeniaeTcs HA y3Jie THUIA
Router (MapipyTusarop).

Kak BUZIHO U3 pUCYHKA, MOJIEJMPOBAThH MMOJOKeHUEe apTedakTa
B UML MmoskHO aByMs criocobamu. Bo-TiepBbix, Kak B ciydae ¢ Router,
MOKHO (DU3UIECKU TOMECTUTD 3JIEMEHT (eTo TeKCTOBOe Min rpadu-
YecKoe OMMCaHWe) B JIOMOJHUTEIbHBIN Pa3/iesl BKIOYAIONETO y3Ja.
Bo-BTOpBIX, BBl MOKETE UCIOIb30BATh 3aBUCUMOCTD C KJIIOUEBBIM CJIO-
BOM «deploy» OoT apTredakTa K Y37y, KOTOPBII €r0 COJEPKUT.

MeCTOMNOroXeHne
MeCTOnonoxeHmne Nno 3aBUCUMOCTU
MO BIIOXXEHHOCTU
MapLupyTtusatop
«apTtedakT»
j€ == e e e e m -
.«?.PT?(baKT» «deploy» | network DB
initializer.exe
L}
«manifest»io\,apTed)aKT peanusyer Knacc
v

AreHT3arpysku

Puc. 24.3. MecTononoxeHune

TUNKUYHbIE NPUEMBI MOIENMPOBAHNS

MopenupoBaHue BpeMeHHbIX OrpaHu4eHnit

AbcomoTHOE BpeM:ia COOBITUA ¥ OTHOCUTEIBHOE BpeMA MEXAY CO-
OBITUSAMU — BOT OCHOBHBIE BpeMEHHbIE aCIIEKTbl CUCTEM PE€aJIbHOT'O BpeE-
MEHMU, IIpU MOAEJINPOBAHNN KOTOPbIX HAXO/JAT IIPUMEHEHNE BPEMEHHDbIE
OrpaHM4eHuA.

[[JIH MO/IEJINPOBaHNA BPEMEHHDBIX OI‘paHI/I‘-IeHI/If/,I HOHa[[O6I/ITC}II

Q /s kax1oro coObITHS BO B3aMMOIEHCTBUH PACCMOTPETh, OJIK-
HO JIM OHO HAYMHATHCS B ONPEAETeHHbII aOCOMOTHBIIT MOMEHT
BpeMeHnu. [IpoMosiesTpoBaTh 3TO CBOHCTBO € ITOMOIIBIO BpEMEH-
HOTO OTPAaHUYEHUST Ha COOOIIEHNE.

O /lng xaskmoit mpencTaBasgionieil MHTepec Mocae[0BaTeTbHOCTH
co001eH i1 BO B3aUMOAEHCTBUN PACCMOTPETh, OTPAHUYEHO JIH
BpeMs ee BbITIOJIHeHU. [IpoMoenpoBaTh 3TO CBOMCTBO € TI0-
MOIIbIO BDEMEHHOTO OIpaHUYEHUS Ha TI0CJIEeI0BATETbHOCTD.

Hanpuwmep, eBoe orpannyenue Ha puc. 24.4 crenuuiiupyer Ha-
YaIbHOE BPEMST TIOBTOPSIIOIIErocst COOBITHS BbI30Ba refresh. Bpementoe
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Mooenupo-
eanue pac-
npedenenus
KOMNoHenmos
o0cyscoaem-
ca 6 enage 15.

Mooeau-
posanue
npoueccos

U NOMOK086
oocyscoaem-
cs 6 enase 23.

s : SystemAgent p : Serverpage ¢ : Camera

1 T T
—— a:refresh() : :
1

b : getimage()

{a every 1 ms} I{< 100 ns}
----------- 1
1
<--------- !
1 1
1 1
1 1
e 1 1
1 1 1
! orpaHunseHie ! ! orpaHuyeHue
'yacToThbl NOBTOPeHUs! ! [POMOMKUTENBHOCTH

Puc. 24.4. MogennpoBaHe BPEMEHHbIX OrpPaHUYeHunin

OTpaHWYeHMNE, HAXO/IAIIeecs CIpaBa, Crenu@uinpyeT MaKCUMaJIbHYIO
MPOJIOJKUTETHHOCTD BbI30Ba getInage.

Kaxk npaBuJio, peKoMeH 1y eTCs BBIOUPATB JIJIst COOOIIEHUIT KOPOTKHUE
nMeHa, YTOOBI He IyTaTh UX C UMEHAMHU OIlepariuii.

MogenupoBaHue pacnpeneneHus 00bLeKTos

[Ipu MOJENIMPOBAHUYN TOIOJOTUH PACIPEAEIEHHON CUCTEMBI CJie-
JIyeT paccMOTpeTh (PU3UUECKOE PACTIONOKEHIE KaK Y3JI0B, TaK U apTe-
(bakToB. Ecsint B 1leHTpe BHUMaHUS HAXOUTCS yITpaBJjieHre KoHDUrypa-
1K€l pasBePHYTON CUCTEMBI, TO MOJIEIMPOBAHUE PACIIPEe/IeHHsT Y3JI0B
0COGEHHO BayKHO JIJIsI BUSYaJIU3alluH, CIEMpUIINPOBAHNUA, KOHCTPYHU-
pOBaHUS U TOKyMEHTUPOBAHUS Pa3MeIleHus TaKuX (PU3NIECKUX CYIII-
HOCTEi, KaK MCIIOJIHsIeMble MOYJIH, Oubanoreku u tabauisl. Eciu
e Bac 6oJblie HHTEpecyeT (PYHKIMOHATBHOCTD, MACIITAOUPYEMOCTh
U TIPOITYCKHAsA CIIOCOOHOCTD CHCTEMBbI, TO BasKHEE BCETO MOJIETMPOBAHUE
pacrpe/esieHnss 0ObeKTOB.

[IpuHATH pelieHre O TOM, KaK PACIPeNIeTUTh OOBEKTHI B CUCTEME,
CJIOKHO, ¥ HE TOJILKO ITIOTOMY, YTO BOIIPOCHI pacHpeenenus: 00beKTOB
TECHO CBSA3aHbI ¢ BOIIPOcaMu TapaJiennsma. Henpoaymannoe perierie
MOJKET CTaTb HpI/I‘H/IHOﬁ O4YeHb HU3KOU IIPpON3BOAUTEJIBHOCTHU, HO CJIMIII-
KOM M30TIPEHHbIE TIO/[X0/TbI HEMHOTHM JIYUIIle, a TIOJKaJIYH, /lake U XyKe,
HOCKOJIBKY TIPUBOJIAT K HECTaOMIbHOCTH.

Jlist MoieiupoBaHus paciipeesieHnst 0ObeKTOB CJIeAYeT BOCIIO/Ib-
30BaThCS CJAEAYIONUMU PEKOMEHIATTUSIMU:

QO lss1 KaKI0r0 MPEICTaBIISIIONIEr0 HHTEPEC KTacca 0OGBEKTOB B CHC-
TeMe PacCMOTPeTb MECTOHAXO0K/IEHUE €T0 CChLJIOK — IPYTUMU
CJIOBaMU, BBISIBUTH BCEX €ro coce/eil U UX MeCTOIOJIOKeHuE.
CuipHO cBs3aHHOE paACIloJIOKeHNe 03HavaeT, YTO JIOTHYECKU
coceHre OOBEKTH HAXOASITCS PSIZIOM, a ¢1ab0 CBSI3AHHOE — YTO
OHU (PUBUYECKU yIaJIEeHbI APYT OT Apyra (1M 3HAYWT, TIPH 0OMEHE
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Huaepammol
00sexmos

o6 cyc-
daromcs

6 eaase 14.

uHbopMaIeil Mexy HUMU OyIyT UMETh MECTO BPEMEHHBIE 3a-
nepskkn). JKemarenbHo pazMernaTh 00bEKThI PSAIOM C I€HCTBYO-
UMY JIMIIAME, KOTOPbIe UMW MaHUITYJIUPYIOT.

O PaccMorperb 06pasiibl B3aMMOAEICTBISI MEKIY B3aMOCBS -
3aHHBIMHU HabopaMu 0ObeKTOB. PacmosokuTh psgoM HabOPbI
TECHO B3aMMOJEHCTBYIOINX 00bEKTOB, YTOOBI CHUBHUTD 3aTPAThI
Ha KOMMYHHKaIo. Pasgemnts Habopsl ¢1ab0 B3aMMOAEHCTBY-
IOIUX OOBEKTOB.

O /lanee paccMoTperh pacipezeserie o0s3aHHOCTEN B CUCTEME.
[Tepepacipenenntb 00bEKThI TaK, 4TOOBI cOANTaHCUPOBATD 3a-
TPY3KY KasKI0TO y3Ja.

O He 3a6b1BaTh 0 6€30MIACHOCTH, MIBMEHYNBOCTHU U KAUYECTBE YCJIYT
— y4ecThb 3T COOOPasKEHUsI IPU pa3MelieHu 00bEKTOB.

Q Coorrectrt 06beKTHI ¢ apTedaKkTaMi TaKUM 00pa3oM, 4TOObI TeC-
HO CBsI3aHHbIE 00BEKThI OKA3a/IMCh B OJHOM M TOM Ke apredakTe.

Q Coornectn apredaxTsl ¢ y31aMu TaKuM 00pa3oM, YTOOBI BBIYKC-
JIUTENbHBIE TOTPEOHOCTH KaKI0TO y3/Ia OKa3aicCh B IMpeeaax
ero BoaMoskHocreil. Ilpu neo6xoaumocTu 10OaBUTH JOMOJHU-
TEJIbHBIE Y3JIBL.

Q CoéarancupoBaTh IPOU3BOIUTENILHOCTD M 3aTPAThI HA KOMMYHH-
KaIliIo, pa3Melast TeCHO CBsI3aHHbIe apTeaKThl Ha OTHOM y3JI€.

Ha puc. 24.5 npeacrasiiena auarpaMma 00beKTOB, KOTOPAst MOIETNPY-
eT pacripejiesieHrie 0ObEKTOB B CHCTEME PO3HUYHOI TOProBiu. I[eHHOCTh
9TOI IMarpaMMbl B TOM, UTO OHA TI03BOJISIET BU3YAIM3UPOBATh (hr3MuecKoe
pasmelrieHue KrodeBbix 00bekToB. Kak BuHo, 1Ba 00bekra Order (3akas)
u Sales (ITpomasxw) HaxomsTest B yaue Workstation (PabouasiCranmust),

o : Order s : Sales
location = workstation location = workstation

a : ObserverAgent
focafion = server

p : Product
location = server

p : ProductTable

location = dataWarehouse

Puc. 24.5. MogennpoBaHue pacnpeaeneHns 06bekToB
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nBa apyrux (ObserverAgent — ArentHabmromenust u Product — ITpomyxT)
B yauie Server u oauH (ProductTable — TabuunallpoaykToB) B y3Jie Data-
Warehouse (Xpanumnuie/laHHBIX).

CoBeTbl 1 NOACKA3KM

XOopoIIo cTPYKTYPUPOBAHHAS MOJIEb C TIPOCTPAHCTBEHHO-BPEMEH
HBIME CBOHCTBaMU 00JIa/IaeT CJIEAYIONMMU OCOOEHHOCTSIMU:

Q

Q

OTTMCBIBAET TOJBKO T€ TTPOCTPAHCTBEHHO-BPEMEHHBIE CBOMCTBA,
KOTOPbIe HeOOXOMMBI U JIOCTATOUHBI JIJIsI TOHUMAHUS JKeTAeMO-
TO MTOBEJICHUS CUCTEMBI;

[EHTPATN3YEeT UCTIOIb30BAHIE ITUX CBOMCTB, TAK YTOOBI UX ObI-
JIO JIETKO HAWTH 1 MOANGDUIIIPOBATD.

Mzo6paskas 8 UML npocrpancTBeHHOE MM BPEMEHHOE CBOICTBO,
PYKOBOJZICTBYHTECH CJIETYIOIINMU TTPUHITUITAMMU:

Q

Q

JlaBaiite OTMETKaM BpeMeHH (TO eCTh COOTBETCTBYIONIIM CO00-
IIEHUSIM ) OCMBICJIEHHBbIE TMEHA,;

MIPOBOZINTE SIBHOE Pa3jindue MeXK/1y BPEMEHHBIMU BbIPAKEHUSI-
M, 3HAYEHUSIMUA KOTOPBIX SIBJISIETCS A0COIOTHOE U OTHOCUTEb-
HOE BpeMs,;

MTOKa3bIBaTE MPOCTPAHCTBEHHBIE CBOMCTBA TOJIBKO TOT/IA, KOTIA
BA)KHO BU3YaTU3MPOBATH MECTOHAXOXKIEHIE 2JIEMEHTOB B Pa3-
BEPHYTOU cUCTEME;

B O0JIee CII0KHBIX CiIydyasx ucnoJbayiire npopuab UML «UML
Profile for Schedulability, Performance, and Times. Jlanuas cre-
mudukanns OMG npeanaznadena /171 BBICOKOIIPOU3BOUTEb-
HBIX CUCTEM PeaslbHOIO BpEMEeHHU.
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Fnaea 25. Anarpammbl COCTOSHMM

B sTo0i1 ri1aBe:

B Mo/empoBaHue PeaKTHBHBIX 00bEKTOB
B [Ipsamoe u 00paTHOE IPOEKTHPOBAHHE

JlmarpaMMbI COCTOSHUI — 3TO OJWH U3 TIATH BUA0B Auarpamm UML,
NpeHa3HavYeHHbBIX JIJIST MOJIETUPOBAHUS IMHAMUYECKUX ACTIEKTOB TI0-
BeZleHUs cucTeM. /luarpaMMa cOCTOSTHUH TMOKa3biBaeT KOHETHBIN aBTO-
Mat. VI pmarpaMMbl 1esITeJIbHOCTH, U HarpaMMbl COCTOSTHUI TTOXO/ST
JUISE MOJIETMPOBAHUS JKU3HEHHOTO 1[1KJIa 0ObekTa. OIHAKO B TO BpeMsl,
KaK [uarpamMma JIeITeIbHOCTU JIEMOHCTPUPYET TTOTOK YIIPABJIECHUS OT
OJIHOI1 IEITEJILHOCTH K IPYTOM Yepe3 MHOKECTBO 00bEKTOB, AUarpaMma
COCTOSTHUIT 0TOOpakaeT MOTOK YIPABJIEHUsI OT COCTOSTHUS K COCTOSTHUIO
BHYTPH OT/IEJIBHOTO 00BEKTA.

JlmarpaMMbl COCTOSTHUST TIPUMEHSTIOTCST JIJIST MOJIE/TUPOBAHUS JMHA-
MUYECKUX aCIIeKTOB MOBeAeHNs crcTeM (B OOJIBITMHCTBE CIydYaeB 5TO
MOZIEJIMPOBaHKE MOBEAEHIS PEAaKTUBHBIX 00beKTOB). Peaxmuenvim Ha-
3BIBAETCS TAKOI OOBEKT, TIOBEJICHNE KOTOPOTO JIYYIIle BCETO XapaKTepH-
3YETCsT €ro peakiueil Ha coObITHsI, TIOJTyYaeMble UM M3BHE €r0 KOHTEK-
cra. PeakTUBHBIN OOBEKT MMeEET YeTKOE BPeMsI JKI3HHU, 1 ero TeKyIee
MOBeJIEHNE 3aBUCHUT OT TIPOILIOr0. /InarpaMMbl COCTOSTHIIT MOTYT OBITH
MPUCOEUHEHBI K KJlaccaM, BapraHTaM HCIIOJIb30BaHUs MO0 KO BCeil
cucTeME C TIeJIbI0 BU3yaIn3ainu, creliuuiinpoBaHus, KOHCTPYyUpOoBa-
HUS ¥ IOKYMEHTHPOBaHUS IMHAMUKH OTAEIbHBIX 0OBEKTOB.

JlmarpaMMBbl COCTOSHUT TTOJIE3HBI HE TOJABKO IS MOJEINPOBa-
HUST TUHAMWYECKUX aCTIEKTOB CUCTEMbBI, HO U JIJISI KOHCTPYUPOBAHUS
UCIIOJIHAEMBIX CUCTEM TIOCPEACTBOM IIPAMOrO U 00PAaTHOTO IMPOEKTH-
pOBaHUSI.
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6 enase 22.

HMarpammbl coCTosiHMI

BeepneHne

[TpencraBum nHBECTOPA, KOTOPBIN (DUHAHCUPYET CTPOUTEIHCTBO
rHe6ockpeba. Ckopee Bcero, €ro He OyAyT WHTEPECOBATH MOAPOOHOCTH
poIlecca CTPOUTETHCTBA. BbIOOp MaTepuasia, IIaHMPOBAHUE 3aKYTIOK,
MHO’KECTBO COBEIAHUT JIJIsT OOCYKIEHUST IeTalell — BCe 3TO BAXKHO JIJIST
CTpouTeJeli, HO MaJio MHTepecyeT TOTo, KTo (hMHAHCUPYET ITPOEKT.

MuBectop 3anHTEepecoBaH B XOPOIIeM BO3BpaTe CBOMX UHBECTUIIHH
U B TOM, 4TOOBI 3AIUTUTH UX OT pucka. OUYeHb JOBEPUNBBII KallnuTa-
JIOBJIaZieJIel] JaeT 3aCTPOUIIUKY Kydy JeHer, 3aTeM Ha/l0JIr0 uc4yesaer
¥ BO3BpAIAeTCs TOJBKO TOT/IA, KOT/IA 3aCTPOUIINUK TOTOB BPYYUTH €My
KJII0YU OT 3/1aHus. Takoli WHBECTOP B /IEHCTBUTENHHOCTU 3aMHTEPECO-
BaH JIMIIb B KOHEYHOM pe3yJibTaTe CTPOUTEIbCTBA.

Bonee mparmaTuyHBIN MIpeATTPUHUMATEND TOKE B 1[EJIOM JI0BEPSIET
3aCTPOUIIUKY, OJIHAKO, TIPEKIE YeM PACCTAThCS C IEHbraMu, MPeIo-
YrTaeT HEMHOTO MOCJIEAUTH 3a paboTOl. B 9THX IEIIX 0CTOPOKHBIN
WHBECTOP YCTAaHABJIMBAET YETKUE HTAIBI UCTIOTHEHUS TIPOEKTA, 3aBep-
HeHne KaX/0T0 U3 KOTOPBIX Oy/eT 03HAYATH BBITIOJHEHUE OIpPe/e-
JIEHHOTO 00beMa paboT ¥ TTOCHYKUT CUTHAIOM Uit (PMHAHCHPOBAHISI
caepytorero atana. Hanmpumep, BHayase HeOGOIbINAST YaCTh J€HET WJEeT
Ha ormaty paboTol apxuTekTopa. [locie TOTo Kak apXUTEKTYPHBIN
MPOEKT YTBEPIKIEH, HECKOJIBKO OOJbINAST YaCTh JIEHET OTIIYCKAETCS
Ha OCYIIECTBJICHNE WHKEHEPHBIX (pacueTHbIX) pabdot. [Tocie 3aBepiire-
HUS JJAHHOTO 3Tala, ecjii 3aMHTePecOBaHHbIe CTOPOHBI Y/I0BJIETBOPEHBI
pe3yJibTaToM, etife GOJIBIIAsT YaCTh JeHeT BBIIEJISETCS IJIsT TOTO, YTOObI
3aCTPOUIIMK MOT HA4aTh KOTIATh KOTJIOBAH.

Becn niporiecc cTpouTesbCTBa — OT PHIThSI KOTJIOBAHA 10 TIOJIYYeHUST
ceptuduKara BIaJIeHIs JOMOM — TaKsKe Pa3jiesieH Ha 9TaIlbl, KasK/bIii 13
KOTOPBIX (PUKCUPYET HEKOTOPOE MPOMEKYTOUHOE COCTOSTHUE TTPOEKTa:
APXUTEKTYPHAS YACTh, MHKEHEPHAsT YaCTh, 3eMJISTHbIE PAOOTHI, TIO/[BEIe-
Hue MHPACTPYKTYPbI, BO3BeJeHNe cTeH u T.1. [l mHBectopa BUIETh
COCTOSTHUE CTPOUTEbCTBA BaKHEE, YeM CJIEUTD 3a TIOTOKOM JIeSTeJb-
HOCTU; TIOCJIe/IHee UMeeT GOJIbIliee 3HAYEHUE [IJIsI CTPOUTEIST U MOKET
OCYIIECTBIATHCA ¢ TTOMOTIbIO Tpadukos Ilepra, mpeHa3HAYeHHBIX /11
MO/IEJTUPOBAHMSI TIOTOKA PAbOT MIPOEKTA.

TouHo TaK ke U TIPU MOJIETUPOBAHUH TIPOTPAMMHBIX CUCTEM BbI OOHA-
pyKUTe, 4TO HanboJiee eCTECTBEHHBIN CIIOCOO BU3yaJn3MPOBATD, CIIe-
uUIUPOBATH, KOHCTPYUPOBATH U IOKYMEHTHPOBATH TIOBEJICHUE He-
KOTOPOTO pojia 00BEKTOB — COCPEMOTOUNTHCST HA TIOTOKE YIIPABJIEHIS,
BE/YIIETO OT COCTOSIHUST K COCTOSTHUIO, 2 HE OT OIHOM IesITeJTbHOCTH
K Zpyroii. Bropoe 00b14HO es1aercs ¢ momoribio 6;10k-cxem (a B UML —
C TTIOMOITI[BIO TUArPaMM JiesTeIbHOCTH ). [IpeficTaBuM Ha MUHYTY MOJIEITH
BCTPOEHHOM JIOMallHel cuctembl curnaausamnuu. Cucrema paboraer
HETIPEPLIBHO, PEATUPYsT HA TaKU€e BHEITHUE COOBITHS, KaK, HAIIPIME,
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pasbuBanue okHa. B1o6aBoK 110C eTcst onrcaHieM CTaOUIbHBIX COCTO-
suuit (Hanpumep, Idle — IIpocroii, Armned — [oToBHOCTB, Active — AKTHB-
HOCTB, Checking — TIpoBepka u T.11.), COOBITHI, MHUIIMUPYIOIINX TIepe-
XOJI M3 OJTHOTO COCTOSIHUS B JIPYTOE, & TAKXKe JIeUCTBUIA, BBITIOJIHIEMbIX
MIPU KaK/IOM TaKOM TIepexo/ie.

B UML ymnpasisiemoe cOOBITHSIMU TTOBejieHre 0OEKTa MOJIEJIH -
PYeTcsI ¢ MMOMOIIBIO AuarpaMM coctosinnii. Kak mokasano Ha puc. 25.1,
JlnarpaMma COCTOSTHUH — 9TO ITPOCTO MPe/ICTaBIeHNe aBTOMAaTa, ojiuep-
KHUBaoliee MOTOK YIPABJIEHUST OT OTHOTO COCTOSTHUS K IPYTOMY.

HavanbHoe
COCTOSIHVE \

L‘//.. MEpExon Receiving BNIOXEHHOE
ringing

.\ COCTOSsIHVE
P t CoeanHuncs 06
nepexoabl paboTka
sendFax ‘\

headerOk

checkSumOK

cobbiTne

fepenata . nencrteme
error entry / pickUp
/printRepcy exit / disconnect /‘
L ) )
cocToanme nencteve COCTaBHOE

COCTOAHNE

Puc. 25.1. Anarpamma COCTOAHUN

ba3oBble NOHATUS

Juazpamma cocmosmuii (state diagram) mokasslBaeT aBTOMar, cocpe-
JI0TAauMBast BHUMaHKe Ha TOTOKE YIIPABJIEeHUs OT OJTHOTO COCTOSTHUS K JIPY-
romy. 3o6paxaercst B Bujie Tpacda ¢ BeprinHaMu 1 ayramu (pebpamu).

Aemomam (state machine) — 1o onucanue MOCAEI0BATETHHOCTI
COCTOSIHWIA, Ye€pe3 KOTOPBIE TIPOXOAUT OOBEKT Ha IIPOTSKEHUN JKU3HEH-
HOTO I[UKJIa, pearnpyst Ha COObITHS, a TAKJKe ONMCAHNUE PEaKIIuK Ha 9TH
COOBITHS.

Cocmosinue (state) — cutyaryst B ;KUSHEHHOM TUKJIe 00BEKTa, Ha TIPO-
TSKEHUH KOTOPOH OH yIOBJIETBOPSIET HEKOTOPOMY YCJIOBUIO, BBITIOJTHSIET
HEKOTOPYIO IESITEJIbHOCTD MJIU OKUIAET HEKOTOPOTO COOBITHSI.

Cobvimue (event) — crenuduKaIys CYIIECTBEHHOTO (hakTa, KOTO-
PBII TTPOUCXO/IUT BO BPEMEHU U TIPOCTPAHCTBe. B KOHTEKCTE aBTOMAaTa
COOBITHE — ATO BO3/IEICTBIE, KOTOPOE BBI3BIBAET MEPEXOT MESKILY COCTO-
STHUSIMH.

Ilepexod (transition) — cBsI3b MEK/Y JBYMSI COCTOSTHUSIMH, MTOKa-
3bIBAIONIAS, YTO OOBEKT, HAXOAAIIMIICS B TIEPBOM COCTOSIHUM, JOJIKEH
BBITIOJIHUTh HEKOTOPBIE JIEUCTBUS W TIEPEUTH BO BTOPOE, KAK TOJIHKO
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Odbwue
ceolicmea
ouazpamm
obcyacoarom-
csaeenase’.

IIpocmote

u cocmaenwle
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u deticmeus
oocyscoarom-
ca 6 z2naee 22,
ouazpammol
desamenv-
Hocmu —

6 2aage 20,
npumenanus
u ozpanuue-
HUA — 6 2na-
ge 6.

HMarpammbl coCTosiHMI

MIPOM30I/IET OIPe/Ie/IeHHOe COOBITHE U OYYT BHITIOJHEHbI OMPEIE/IEH-
HbIE YCJIOBWUSI.

Jesimenvrocmo (activity) cenudunupyer paboTy, IPOUCXOSIILY IO
BHYTPHU aBTOMATA.

/leiicmeue (action) — NIPUMUTHUBHOE BBITIOJIHSIEMOE BbIUUCIEHNUE,
MPUBO/IATIEE K CMEHe COCTOSTHUS MOJIEJTH MJIM BO3BPATY 3HAYCHMS.

Ha 3ameTky. [lyarpaMmmbl COCTOAHMIA, ncnonbdyemble B UML, ocHo-
BaHbl Ha HOTaumK, NpeayioxeHHon dasmnaoom Xapenom (David Harel).
B 4aCTHOCTU, KOHUEMLMN BIIOXKEHHBIX M OPTOrOHaSIbHBIX COCTOSAHWM
Ob1 NoAPOOHO padpaboTaHbl Xapenom B Buae GopmMasnbHOM CUC-
Tembl. B UML 9T koHUENUMn meHee hopmMannaoBaHHbl, YeM B HOTa-
LMm Xapena, U OTIM4atTCs HEKOTOPbLIMU AETaNISIMU — B YaCTHOCTN,
cocpenoTaynBas BHUMaHME Ha 0ObEKTHO-OPUEHTVPOBAHHBIX CUC-
TeMax.

OOwwue cBoiCTBA

Jluarpamma cocTosgHUN 00J1a1aeT CBOCTBAMM, OOIIMMHU JIJIST BCEX
JMarpaMM: UMeeT UM U rpapuueckoe CoaepKUMOe, IPEACTABIMIONIEe
co60ii mpoekuio Mozgean. OT IPOYNX AUarpaMM OHa OTINYAETCS UMEH-
HO CBOUM COJIEPKUMBIM.

Copepxumoe

JluarpaMMbl COCTOSIHUS OOBIYHO COAEPKAT MIPOCThIE U COCTABHbBIE
COCTOSTHUSI, @ TAKJKe IePEX0/Ibl, COOBITHS 1 [eiicTBHst. Kpome Toro, kak
BCe JIuarpaMMbl, MOTYT BKJIIOYATh IPUMEYaHNs U OTPAaHUYEHUSI.

Ha 3ameTky. [lnarpamma coCTosiHUI, MO CYyTU, COCTOUT U3 ane-
MEHTOB, BCTpevaloLyxcs B ntodbom asTomaTe. OHa MOXET coaep-
XaTb BETB/IEHUS, pa3aeneHnsl, CoeauHeHns, COCTOSHUSA OEeNCT-
BUN U COCTOSAHNSA OEeATENIbHOCTU, 0OBEKTbI, HA4YasIbHbIE N KOHEY-
Hble COCTOSIHUS, UICTOPUYECKME COCTOSAHUSA N T.4. — B 00LLEM,
Ha gauarpamMme COCTOSAHWI OoTobpaXkaloTcs Bce 0e3 UCKIoYeHns
XapakKTepucTUKM aBTomaTa.

OO6wee npuMmeHeHue

JlmarpaMMbl COCTOSTHUI TIPUMEHSTIOTCS [T MOJIE/TUPOBAHUS JITHA-
MHUYECKHUX aCIEeKTOB MOBEAEHNs CHCTEeMbL. VIMeeTcst B BULY 06yCI0B-
JIEHHOE TIOPSIIKOM BO3HUKHOBEHUST COOBITUN TIOBe/IeHEe OOBEKTOB JIT0-
60ro pozia B 10OOM MPEICTABIEHII CHCTEMHOI apXUTEKTYPbI, BKIIOYAsI
KJIacChI (B T.4. aKTUBHBIE ), UHTEPGEIiChl, KOMITOHEHTBI U Y3JTbI.
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ITamwb npeo-
cmaenenuil
apxumexmy-
pol 06cydic-
odaromcs

6 2a1aee 2,
IK3eMNAs-
polL —

6 enage 13,
KJaccol —
eéenasax4u9.

Axmuenuvie
KJaaccol
oocyic-
daromcs

6 enaee 23,
unmepdei-
col —

8 enage 11,
KoMnonen-
motL —

6 enage 15,
Y36l — 6 2J1a-
ee27, —eena-
e 17,
cucmemol —

6 enage 32.

Bzaumo-
deticmeus
oocycoarom-
ca e enaee 10,
ouazpammol
deamenvhoc-
mu — 6 2aa-
ge 20.

L J3e

JlnarpamMmbl COCTOSTHUI MOKHO UCITOJIb30BATh JIJISI MOJIEJTUPOBAHUS
HEKOTOPOTO JMHAMUYECKOTO ACIeKTa CUCTEMBI, IPUTOM B KOHTEKCTE
no4uTH Jio6oro smementa Mojes. OHAKO Yalle X TPUMEHSTIOT B KOH-
TEKCTe BCEH CUCTEMBI, TOACUCTEMBI 100 Kiracca. TakyKe quarpaMMbl
COCTOSTHUI MOKHO NTPUCOEINHATH K BapUAHTAM UCIIOJIb30BAHUS (JIJIsT
MO/IEJIMPOBAHUS CIICHAPUEB).

[Tpu MozenMpoBaHUM AMHAMUYECKUX ACIIEKTOB CUCTEMbI, KJacca
WJIM BapUaHTa UCIIOJIb30BAHKS IMarPaMMbl COCTOSTHUI OOBIYHO IIPUME-
HSIOTCST JIJIST MOJIEJTUPOBAHUST PEAKTUBHBIX 00HEKTOB.

Peaxmuenwiii (reactive), uim ynpasisemoiii cobbimusimu, 0ObeKT —
TaKO, TOBeJIEHNE KOTOPOTO JIyUIlle BCETO XapaKTePU3yeTcs er0 Peakiin-
eit Ha cOOBITHSI, MPUHUMAEMbIe UM U3BHE er0 KOHTeKcTa. OOBIYHO peak-
TUBHBIN OOBEKT MPOCTAUBAET B OKUAaHUU coObITHs. Kora oH 1mosryvaer
9TO COOBITHE, €r0 Peakiys OObIYHO 3aBUCUT OT HPEAbIAYIINX COOBITHUIA.
OTpearnpoBaB ompeeleHHbIM 00pa30M, OOBEKT OISATH BO3BPAIIAETCSI
B COCTOSTHME TIPOCTOST, OXKU/As CJeLyIomero coopitust. PaccmaTpuBast
00beKT 10J0OHOTO POJIa, BbI COCPeoTaYlBaeTe BHUMaHNE Ha ero cTa-
OUIIBHBIX COCTOSTHUSX, COOBITUSIX, MHUITUUPYIOINX TIEPEXO/IBI OT OTHO-
IO COCTOSIHUS K JIPYTOMY, a TaKsKe JIeHCTBUSAX, KOTOPbIE BBITTOJTHSIOTCS
TP KKION CMeHe COCTOSTHUS.

Ha sameTKy. B oTmyme ot anarpamMmm cocTosiHUIA, avarpammsi
OENCTBMI NPUMEHSIOTCS AS19 MOLENMPOBAHMSA NOTOKA pabdoT nnm
MOEeNMpoBaHusa onepauuvii. JunarpaMmmbl eaTeNbHOCTU lyylue
noaxonaT Ans MOAEeNMpPoBaHMS NOToka AesTeNbHOCTM BO Bpe-
MEHMW, KaK 9TO NpeacTaBnseTcs Ha 610K-CxemMax.

TUNKUYHbIE NPUEMBI MOIENMPOBAHNS

MopenupoBaHue peakTuBHbIX 00bEKTOB

Yariie Bcero, Kak yske ObLI0 CKa3aHo, [UarpaMMbl COCTOSTHIIA HCTIOJb-
3YIOTCSI IPY MOJEJIMPOBAHUY TIOBEAEHUST PEAKTUBHBIX 00bEKTOB, 0CO-
GEHHO 9K3EMILISPOB KJIACCOB, BAPUAHTOB MCIIOJIb30BAHUS U CUCTEMbI
B 11eJIOM. B TO BpeMst Kak B3auMOJEIHCTBUSI MOJEIUPYIOT MOBEAEHE
coob1IecTBa 06HEKTOB, pabOTAIOIINX BMECTE, ArarpaMMa COCTOSTHII
MOJIEJIUPYET IOBEIeHKE OTAEIbHOI0 00BEKTa BO BPEMSI €0 JKM3HEHHO-
ro 1uKIa. B oraumune ot guarpamMm AesaTeNbHOCTH, KOTOPbIE MOJEIN-
PYIOT IIOTOK yIIpaBJIeHUs OT OAHOI AeATeJbHOCTH K APYTOM, Auarpam-
Ma COCTOSIHHMIT MOZENUPYET MOTOK YIIPaBJIEHUS OT OJHOTO COOBITHS

K IPyTOMY.
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Mooenuposa-
Hue Jcunen-
H020 yuKaa
o6sexmos
oocyacoaem-
cs 6 enaee 22.

Bpems u npo-
cmpancmeo

oocyacoarom-
cs 6 2nage 24.

IIpeo- u noc-
mycaosus
obcymncoarom-
caeenaee,
unmepgeii-
Cobl — 8 eqa-
ge 11.

Hnarpammbl cocTosiHMI

[Tpu Mo/IeITMPOBAHUH TIOBEIEHNUST PEAKTUBHOTO 0ObEKTA, 10 CYTH,
crenu@UIUpy0TCs: TPU Belu: cTabuIbHBIE COCTOSTHUS, B KOTOPBIX
00BEKT MOKeT TPeOBIBATh, COOBITHSI, BBI3BIBAIOIINE MTEPEXOBI OT CO-
CTOSTHUS K COCTOSIHWIO, W JIEHCTBUS, BbITIOJTHAEMbIE TIPU KaXK/I0U CMe-
He cocTosiHni. KpoMe TOro, MojieIMpoBanue MoBe/leHNs PeaKTUBHOTO
00beKTA TTO[Pa3yMEBAET MOJIEJTUPOBAHNUE €TI0 JKU3HEHHOTO 1TUKJIA HAYH-
Hasi C CO3/IaHusT OOBEKTA BIJIOTH /IO €0 YHUUTOKEHUS, C BBIJIEJIEHUEM
CTabUIIBHBIX COCTOSTHUI, B KOTOPBIX OH MOJKET HAXOUTHCSI.

CrabuibHOe COCTOSTHUE TIPE/ICTABIISIET YCIOBHUE, TPU KOTOPOM 00'b-
€KT MOJKeT CyIIeCTBOBATh B TeUEHNE HEKOTOPOTO OTPEIeIEHHOTO TTeph-
ona Bpemenu. Koria mpoucxoant coObitie, 00BEKT MOKET TEPEXOIUTD
U3 OJTHOTO COCTOSTHUST B IPYTO€. ITU COOBITUST TAaKiKe MOTYT BBI3bIBATD
mepexo/Ibl B ce0s1 M BHYTPEHHME TIePEX0IbI, KOTIa NCXOAHOE U IIeJIeBOe
cocTostHusE 00bEeKTa COBIMAMAIOT. Pearnpyst Ha cOOBITHS ¥ M3MEHEHUS
COCTOSTHUSI, 0OBEKT MOKET BBITIOTHITH A€HCTBUSL.

Ha 3ameTky. Korga mogenvpyeTtcs NoBeAeHNE PeakTUBHOIO
006beKTa, MOXHO cneumduunMpoBaTh Ero AENCTBUS, NPUBSA3bIBAS
MX K nepexony WUianm CMeHe CoCTosiHUSA. B TexHM4yecKkom TepMrUHo-
norum aBToMart, BCe AeNCTBUS KOTOPOro NPUBSI3aHbl K MEPEXO-
noam, HasbiBaeTcsa matumHor Munm (Mealy machine), a aBTomar,
OENCTBMA KOTOPOro NPUBS3aHbl K COCTOSHUAM, — MaLumHoui Mypa
(Moore machine). B matematnyeckom niaHe aTu ABa BapuaHta
3KBMBANEHTHbI MO MOWHOCTW. Ha npakTmnke yauie co3gatTcs
anarpamMmmbl COCTOSIHUIN, UCMONb3YKOLLME HEKOTOPYK KOMOUHa-
umio MawvH Munum n Mypa.

Y106bI CMOIETMPOBATH PEAKTUBHBIN 00BEKT, HEOOXOLUMO:

O BsiOpaTh KOHTEKCT aBTOMATa — KJIACC, BAPUAHT UCITOJIb30BAHUS
WJI CUCTEMY B T[EJIOM.

O YcraHoBUTH HAYATBHOE M KOHEYHOE COCTOSTHUS 00bekTa. Bos-
MOZKHO, YTOOBI YIIPABJISTH OCTATBHBIMU YaCTSIMI MOJIENH, TIOHA-
JIOOUTCST TaK)Ke YCTAHOBUTD TIPE/I- U MOCTYCJIOBUSI HAYATBHOTO
1 KOHEYHOTO COCTOSTHUI COOTBETCTBEHHO.

QO TIpuHATH pereHnst OTHOCUTENBHO CTAOUIBHBIX COCTOSTHIN 0OBEK-
Ta, PACCMOTPEB YCJIOBUS, B KOTOPBIX 00BEKT MOKET CYII[ECTBOBATh
B TeyeHue olpe/ieIeHHOTo neproa Bpemenu. Havatp ¢ coctos-
HUH BBICIIIETO YPOBHS M TOJBKO TIOCJIE 3TOTO IMePEUTH K pACCMOT-
PEHHIO BO3MOXKHBIX TOJICOCTOSTHUT.

O IIpunATH peneHns OTHOCUTENBHO OCMBICIEHHOTO YaCTUYHOTO
YHOPSZI0YEHUS COCTOSHUI HAa NPOTSKEHUN BPEMEHU KU3HU
oObeKTa.
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O IIpuHSTH pereHuss OTHOCUTEIBHO COOBITHH, KOTOPBIE MOTYT BbI-
3bIBATh MEPEXO/Ibl U3 OJTHOTO COCTOSTHUS B ipyroe. CMoeMpoBaTth
9TH COOBITHSI KaK TPUTTEPHI MEPEXOI0B MEK/IY COCTOSTHUSIMH.

U Ilpucoennuuth feiicTBUSA K mepexonaM (Kak B ManmmHe Musn)
U/WJIN K cCOCTOTHUAM (Kak B Manuae Mypa).

U PaccmoTpeTh BOBMOXKHOCTH YIIPOIIEHWST aBTOMATa 32 CYET TIPH-
MEeHEeHU TO/ICOCTOSTHUHN, BEeTBJIEHUS, Pa3/ieJIeHNH, COeIMHEHUH
U UCTOPUYECKUX COCTOSTHUM.

O VY6eaurbest, 94TO BCe COCTOSIHUST AOCTVKUMbBI IPH HEKOTOPOM
CTeYeHNH COOBITHIA.

O IIpoBepuTh, HET JIU KAKUX-HUOYIIb «<MEPTBBIX» COCTOSTHUIL, 3 KO-
TOPBIX OOBEKT HE CMOKET BBINTH HU MIPU KAKOM COYETAaHUU CO-
OBITHIA.

O IIposectu TpaccupoBKy aBTroMara (b0 BPYIHYIO, OO C TIPHU-
MeHEHUEM MHCTPYMEHTATBHBIX CPEICTB), YTOODI TIOATBEPIUTD
COOTBETCTBHE OKUIAEMBIM TIOCJIEI0BATETLHOCTSIM COOBITHI 1 Pe-
aKIUgIM Ha HUX.

B kadectBe nipuMepa Ha puc. 25.2 mokasaHa JuarpamMMa COCTOSTHHUIA,
npeHasHadeHHast s pa3dbopa HEKOETO IIPOCTOr0 KOHTEKCTHO-CBOOOIHOTO
A3bIKA — BPOJIE TOTO, YTO MOKHO BCTPETUTD B CUCTEMaX, 0O0padaThiBaio-
HIMX BXOJIHBIE U BBIXOJHBIE IOTOKU coobiieHnit XML.

OxupaHne

put(c) [c=="}"]
/ return true

put(c) [c=="<"]

(I‘IonyqumeﬂeKceMbl

put(c) [c/='<T]
/return false

MonyyeHneTena

put(c) [c/=">"]
/ token.append(c); return false

put (c) [c/=7]
/body.append(c); return false

Puc. 25.2. MogennpoBaHne peakTUBHbIX 0ObeKTOB

B mamHOM cirydae aBTOMAT peIHa3HAavYeH JUist pa3bopa IMOTOKa CHM-
BOJIOB, COOTBETCTBYIONUX CUHTAKCUCY

message : ‘<’ string ‘>’ string *;’
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Coovimus
o6 cyoic-
daiomcs

6 enase 21.

[TepBast cTpOKa IPEICTABJISIET TET, BTOpasi — TeJIo coodmieHus. V13 mo-
JIYYEHHOTO TI0TOKA CMBOJIOB TIPUHUMAIOTCST TOJIBKO COOOTIEHNS C TIpa-
BUJIBHBIM CHHTaKCHCOM.

Kak rmokazaHo Ha pHUCYHKe, y aBTOMAaTa €CTh TOJIbKO TPU CTaOWIIb-
HBIX cocTosiHus: Waiting (Osxumanue), GettingToken (IToyuenneCiroBa)
u GettingBody (ITosyuenueTena). CocTossHMEe CTIPOEKTUPOBAHO B BUJIE
MamuHabl Muim — ¢ JeficTBUSAMU, IPUCOETMHEHHBIMU K TTEPEX0/IaM.
DaKTUYIeCKN eCTh TOJIBKO OJHO COOBITHE, KOTOPOE MOKET HAC WHTEpe-
COBATh TPU PACCMOTPEHUN ITOTO aBTOMATa — BBI3OB put ¢ TTapaMeTpoM
¢ (cuMBoOJIOM). B cocTostHum Waiting aBromat orbpachiBaer 000 CuM-
BOJI, KOTOPBI HE O3HAYAET HAYAIIO CJI0BA (UTO OOBSIBIIEHO B 3AITUTHOM
ycaoBun). Kak ToJbKo BCTpedaeTcst Ha4asio CJIoBa, COCTOSTHIE 0OBEKTa
nsMeHsercst Ha GettingToken. Haxomsich B 9TOM COCTOSIHUM, aBTOMAT CO-
XpaHseT Kax/blil CUMBOJI, KOTOPBIM He SIBJISIETCSI OKOHYAHUEM CJIOBA.
Korga npuxoanuT cuMBOJI OKOHYAHUSI CJI0BA, COCTOSIHUE 00bhEKTa 3Me-
HseTcs Ha GettingBody. Haxomsich B 3TOM cOCTOAHNM, aBTOMAT COXPaHIET
KKl CUMBOJI, KOTOPBIN He O3HAaYaeT OKOHYAHUS TeJia COOOIIEeHUs
(4TO OODBSBIEHO B 3allIMTHOM ycJI0BUH ). Kak TOIBKO MOCTymaeT OKOH-
JaHue cooOIIeHusI, COCTOsTHIE 0OBEKTa M3MEHsIETCsT Ha Waiting M BO3Bpa-
IaeTcst 3HaYeHre, yKa3bIBaollee Ha TO, 4TO coobIieHne ObLI0 pazobpa-
HO 1 aBTOMAT TOTOB MOJIYYaTh CJAEYIONIEE.

OtMeTnM, 4TO MTOCTE/THEE COCTOSTHIE CIETUMUITUPYET aBTOMAT, KO-
TOPBIiL paboTaeT HENPEPbIBHO, — KOHEYHOTO COCTOSIHUS HE CYIIECTBYET.

Mpamoe n oGpaTHOE NPOEKTUPOBaHUE

[IpsiMoe TipoekTrpoBaHue (Co3aHme Koja U3 MOJIEJH) BO3MOMKHO
JUISL IMarpaMMbl COCTOSIHUIA, OCOOEHHO €C/IM KOHTEKCTOM TaKOBOK s1B-
aserca Kaace. Hanpumep, HCIOJIb3ys AMarpaMMy COCTOSTHUIA, TIOKa-
3aHHYIO Ha pUC. 25.2, MHCTPYMEHT IPSMOTO ITPOEKTUPOBAHKA MOKET
CreHeprpoBaTh CIIeAYIONIHIA Java-Ko 1Jist Kiacca MessageParser (AHasm-
3aropCoobieHmuii):

class MessageParser {
public
boolean put(char ¢) {
switch (state) {
case Waiting:
if (¢ == <) {
state = GettingToken;
token = new StringBuffer()
body = new StringBuffer()
}
break;
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case GettingToken

if (¢ == ")

state = GettingBody;
else

token.append(c);
break

case GettingBody :

if (c=="")

state = Waiting;
else

body.append(c);
return true;
}
return false;
}
StringBuffer getToken() {
return token
}
StringBuffer getBody() {
return body;
}
private
final static int Waiting = 0;
final static int GettingToken = 1
final static int GettingBody = 2;
int state = Waiting;
StringBuffer token, body;
}

AHasus Takoro Koja tpedyer HeOGOIbIIOro HalpsiKeHus yma. MHe-
TPYMEHT MPSIMOTO MTPOEKTUPOBAHUS JIOJIKEH T€HEPUPOBATH HEOOXOIH-
Mbl€e 3aKPBITbIE ATPUOY T I KOHEYHBIE CTATHYECKHE KOHCTAHTBI.

Obpamnoe npoexmuposanue (CoO3aHe MOJETN U3 KOJAA) TEOpe-
THUYECKU BO3MOJKHO, HO MPAKTHYECKU He O4Yelb Mose3Ho. Boibop Toro,
YTO COCTABJISIET OCMBICJIEHHOE COCTOSTHIE OOBEKTA, 3ABUCHUT OT B3TJISI/IA
POEKTUPOBIIKA. VIHCTPyMeHTbI 06PaTHOTO TIPOEKTHPOBAHUS He 00J1a-
MAI0T CIOCOOHOCTHIO K aOCTPArnpoBaHuIo, a IOTOMY He MOTYT reHe-
pUpOBATH OCMBICJIEHHBIE JIMarpaMMbl cOCTOsIHUI. bojiee naTEepecHoi,
4eM 0OpaTHOe MPOEKTUPOBAHIE MOJETH U3 KOJa, MOKET OKa3aThCs
AHMMAITHS MOJIEJTM HA OCHOBE Pa0OTHI peasbHoil ciuctemMbl. Hampumep,
€cJIM B3SITh IUArPAMMY C PHUC. 25.2, UHCTPYMEHTATIbHOE CPEJICTBO MOT-
JI0 OBl AHMMHUPOBATh COCTOSTHUS aBTOMATa Ha Hell 10 Mepe TOro, KaK UX
npuarMasia 6b1 padoTaioniasi cucteMa. AHAJIOTHYHBIM 00PA30M MOKHO
AHUMUPOBATH BHIIIOJHEHUE IIEPEX0/I0B, ITOKAa3bIBasl MOMEHT IOJIyue-
HUS COOBITHSI U Pe3YJIbTaT BhioJMHeHust neiictBus. [lox ynpaBienuem
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OTJIaJ4MKa BbI MOTJIM Obl KOHTPOJUPOBATH CKOPOCTD BBIITOJTHEHUS,
yCTaHaBJIWBATh TOUKK [IPEPHIBAHUS /s IPUOCTAHOBKKU PabOThI B MH-
TepecHble MOMEHTBI BpEeMEeHH, YTOOBI IPOBEPUTH 3HAUEHKS aTPUOYTOB
OT/IeJIBHBIX 0OBEKTOB.

CoBeTbl 1 NOOCKA3KK

CozpnaBas nunarpammy coctosguunii B UML, ciemyer moMHUTB, 4TO
OHa IpeICTaB/IsAeT cOOO0i BCEro JIMIIh IPOEKIIMIO OJHONU MOJIE/IN JIMHA-
MHMYECKUX acIeKTOB cucTeMbl. OTHebHO B3sITast AUarpaMmMa COCTOSTHUIM
MOKET OXBATUTh CEMAHTUKY OJHOTO PEAaKTUBHOTO OOBEKTA, HO CEMaH-
THUKY HEITPOCTON CUCTEMbI HE B COCTOSTHUU TIE€PE/IaTh.

XopolIo cTpyKTYpUpPOBaHHAS AUarpaMMa COCTOSTHUI 00Jiajiaet cJie-
JYTOTIUMU XapaKTePUCTUKAMU:

U cocpenoTodyena Ha mepegade OJHOTO ACTIeKTa TUHAMUKHU CHCTe-
MBI,

U conepskuT TOIBKO Te 2JIEMEHTHI, KOTOPbIE CYTIeCTBEHHbI JIJIS 10~
HUMaHUS JAHHOTO aCIeKTa;

O seranmsupoBaHa aJleKBaTHO CBOEMY YPOBHIO abcTpakiuu (pac-
KPBIBA€T TOJIBKO T€ CYITHOCTH, KOTOPbIE BAYKHBI JIJIsT TOHUMAHWS );

O npumensier cbanancupoBatHoe coyeTanre Marua Mumn 1 Mypa.

Korna B prucyeTe quarpaMMy COCTOSTHUM, TTOJTb3yHUTECH CJIEIYIO-
UMW PEKOMEHIATTISIMU:

U npucBauBaiiTe AuarpaMMe UMsl, OTpaskalolllee ee Ha3HAUYEHHE,;

O naumHaliTe ¢ MOJENIMPOBAHUS CTAOUIBHBIX COCTOSHUIN 0OBEKTa,
3aTeM MOJIEJIUPYITE JIOTYCTUMbIE TIEPEXO/IbI MEKY COCTOSTHUS-
mu. ITokasbiBaiiTe BeTBIEHNE, TAPAJLIEIN3M 1 IIOTOKK 0ObEKTOB
BO BTOPYIO OY€epejib — BO3MOKHO, HA OT/IEJIBHBIX IUarpaMMaXx;

O pacmosaraiite aJieMeHTbI TaK, YTOOBI CBECTH K MUHUMYMY IIe€pe-
ceueHue JTUHUIM,

O mpu cosgaHuu 0ObEMHBIX JUATPAMM COCTOSTHHIT PacCMOTPHTE
BO3MOKHOCTb IPUMEHEHNS PACITUPEHHBIX CPEJICTB — TAKUX KaK
BJIOJKEHHBIE ABTOMATHI, KOTOPbIE BKJIIOUEHBI B MTOJIHYIO CITeTH-
dukanmo UML.



MopenupoBaHue
apXuTeKTypbl

Aptedakrb
Pasmeuienne
Koonepauuu
O6pasubl  KapKachl

Anarpamml
apre¢axros

Auarpammel pasmeweHus

Cucrempl M mopienu



Pa3nuuya
Medcoy cmpo-
umesbcmeom
cobauveil
oyoxu

u nebockpeoda
obcyxcoaem-
ca e enase 1.

Fnasa 26. Apredaxrbi

B sToOi1 r1aBe:

AptedaxTsl, KJIaCcChl U NX MaTePUAIU3AIHS
MoeaupoBaHie HCIOIHIEMbIX IIPOTPAMM H OHOIHOTEK
MoaenupoBanue Ta0mil, (HailIoB U JOKYMEHTOB
MoempoBaHue HCXOAHOTO KO/Ia

ApredakTbl JKUBYT B MAaTEPUATBHOM MUPE OUTOB U ITOTOMY SIBJISIFOTCST
BAKHEUTIIMMU CTPOUTETHHBIMU OJIOKAMU TTPU MOJETUPOBAHUN (PU3H-
YeCKHX acleKTOB cHcTeMbl. ApTedakT — aTo (pusndeckas u 3aMeHseMast
4acTh CUCTEMBI.

ApredakTbl NCHONB3YIOTCS I MOJIeTMPOBAHNS TakuX pusmnuec-
KHX CYIIHOCTeH, KOTOpbIe MOTYT PacliojlaraThCsl Ha y3Jje, — HallpuMep,
HCIOTHSIEMBIX TTPOTpaMM, 6ubsoTek, Tabuil, (hailioB U TOKYMEHTOB.
O6bruto apredakt npeacrasiser coboit GUsMIecKyo TPYNIHPOBKY Ta-
KX JIOTHYECKUX 3JIEMEHTOB, KaK KJIacChl, UHTEP(hENChl 1 KOOTIEePAIIUH.

BeepneHne

Koneunplii pe3ysbraT paboThl CTPOUTEIBHON KOMIIAHUK — 3JIaHIe
B €r0 MaTepUaJbHOM BOILIONeHWH. J[JIs BU3yanusamnuu, creruduiim-
pOBaHUS U JOKYMEHTUPOBAHUS yCTPOUCTBA KUJIOTO loMa (paciioio-
JKEHUST CTEH, IBEPEN U OKOH, Pa3MEIeHNsI CHCTEM 3IEKTPOCHAOKEHUST
U BOJIOTIPOBOJIA U T.[I.), & TAK/Ke OOIIEr0 apXUTEKTYPHOTO CTHIIST BBI CTPO-
uTe Jorndeckre Mojiesin. Bo BpeMs CTPOUTENBCTBA CTEHBI, IBEPH, OKHA
U Ipyrye KOHIIENTYyaJbHble CYIIHOCTH, JaHHbIe BaM B a0CTPaKIIMIX,
[PEBPAIIAIOTCS B peasibhble, GU3ndecKue 0ObeKThI.

Bce a1 11pegBapuTe/bHble IPeACTaBIeHUsT KPailHe HeOOXOAUMbI.
Ecau BBl cTpouTe 3/1aH1MEe, CTOMMOCTD pa3pylieHus U Mmepejiesiku KOTo-
POro IpaKTUYECKH paBHa HYJIIO (Hanpumep, cobaubio OY/IKY), TO, BEPO-
STHO, MOKETE Cpazy MPUCTYIHUTh K (PU3NIECKOMY CTPOUTETHCTRBY, MH-
HOBAB ATAI JIOTUYECKOTO MOJIETTUPOBaHusL. Ecin Jke pedb ujieT 0 4eM-To
JIOJITOBEYHOM, TO CTOMMOCTD OIIMOOK U MEPEIEIOK BHICOKA; B 3TOM CJIy-
qae MOCTPOEHNE JIOTUUeCKOU 1 (hU3nIecKol MoJIesiel — pa3yMHbI CITOo-
€00 CHU3UTH CTENEeHb PUCKA.
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AnayornaHbpiM 06pa3zoM 0OGCTOUT JIEJIO U € TPOrPAMMHBIMHU CHCTEMA-
Mu. Bbl ocytiecTBIsieTe ornueckoe MoJIeIMPOBaHNE /I BU3YaJIn3alny,
cnenuUIMPOBAaHUS 1 JIOKYMEHTUPOBAHUS PENIeHUT OTHOCUTETBHO CJIO-
Baps1 IIPEIMETHOI 00JIACTH, @ TAK/KE CTPYKTYPHBIX ¥ TOBEIEHYECKHX CIIO-
cob0B koomepaiuu cymHocteld. Dusnyeckoe ke MoieTMPOBaHIe TPeOyeT-
Cs1 JIJI51 TOCTPOEHUS MCTIOJIHIEMON cucTeMbl. Eciu jornueckue cynHocTn
«KUBYT» B KOHIIETITYAIbHOM MUPE, TO (hU3NIeCKre TPeObIBAIOT B MUPE
OGUTOB, TO €CTh B KOHEYHOM CUETE PACHOJIATAIOTCS Ha (DU3MUYECKUX y3JIax
U MOTYT OBITH UCIIOJTHEHBI HETIOCPEACTBEHHO JINO0 KAKMM-TO KOCBEHHBIM
006pa3oM y4acTBOBATD B pabOTE UCTIOMHIEMON CHCTEMBI.

B UML Bce dusnyeckue CymnHOCTH MOAEJUPYIOTCS Kak apTedak-
ThI. Apredakt — 3170 husndeckas CylnHOCTh HA YPOBHE TIaT(hOPMBI pe-
aTTM3aInN.

MHuorue orepariioHHble CUCTEMbI U SI3bIKM TIPOTPAMMUPOBAHUS He-
MOCPEICTBEHHO TOIEP;KUBAIOT KOHIIEiio apredakta. ObberTHbIE OMO-
JINOTEKH, UCTIOJIHsIeMble TIporpaMMbl, KoMrioHeHTbl NETu Enterprise Java
Beans, — Bce 310 mprMeps! apTedakToB, KOTOPbIE MOTYT OBITh ITPEICTAB-
senbl Ha UML. Ho apredaktbl MOTYT ObITh MCIIOJIb30BAHbI M IS TIPE/I-
CTaBJICHUsI IPYTUX CYIIHOCTEH, KOTOPbIe MPUHUMAIOT ydacThe B pabore
UCIIOJTHSIEMBIX TIPOrPaMM, — TAKKX, KakK TabJMIlbl, (hailibl U JOKYMEHTHI.

B UML apredakrsl n300pazkaloTcs Tak, Kak OKa3aHo Ha puc. 26.1.
JTa KaHOHWYEeCKasd HOTAIU TTO3BOJISIET BU3YAJM3UPOBATh apTedakT
HE3aBUCHUMO OT OIIEPAIIMOHHON CUCTEMBI U SI3bIKA TPOTPAMMHUPOBAHNS.
Ucnionb3ys cTepeoTunibl — 0iMH U3 MexaHu3MoB pacuiupenuss UML,
MOKHO ITPUCTIOCOOUTH 3Ty HOTAIWIO JIJIs TIPEJICTABJICHUST clieluduiec-
KUX Pa3HOBUIHOCTEN apTedaKToB.

nMm4q

«artifact» ‘/

kernel32.dll

Puc. 26.1. AptedakTbl

ba3oBble NOHATUS

Apmegaxm — 310 pusnyeckast 4acTb CUCTEMBbI, KOTOPasi CylleCTBY-
eT Ha ypoBHe miatdopmbl peasmsaiiui. Vizobpaskaercs B popme mpsiMo-
YTOJIbHUKA C KJTFOYEBBIM CJIOBOM <artifact» BHyTpH.

UmeHa

Kaxmprit apredakt pomken 001aiath umerem, OTIUYAIONUM €ro
ot apyrux apredaxktoB. ViMs npeacrasiisier cob0il TEKCTOBYIO CTPO-
KY; B34Tasl B OT/IEJIbHOCTH, OHA Ha3blBaeTCsl npocmuvim umerem. Vims,
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Ipe/BapeHHOe NMeHeM MTaKeTa, B KOTOPOM HAaXOAUTCS IaHHbIN apTedakT,
HaszbIBaETCST Keanuguyuposarvim. O6braHO, n300paskast apTedakT, yKa-
3BIBAIOT TOJILKO ero uMsl. Kak 1 B cirydae ¢ Kaccamu, Bbl MOKETE JIOTIOJ-
HSITH IIMKTOTPAMMBbI apTe(aKTOB ITOMeYeHHBIMU 3HAYEHUSIMU WK JIOTIOJI-
HUTEJIbHBIMU paszielaMu, YT0ObI YTOUHUTD OAPOOHOCTH (cM. puc. 26.2).

KBannUuULMpoBaHHbIe

NpoCTbIE MeHa UMeHa
«artifact» «artifacty «artifact»
agent.java fraudagent.dll system::dialog.dll
manifests
FraudAgent
FraudPolicy
PatternSearch

Puc. 26.2. TNpocTble n kBanuduumpoBaHHblE MMeHa apTedakToB

Ha zameTKy. ViMa apTedakTa npeacrtaBnsieT codoi TEKCT, coaep-
Xalumin B iioOom Konm4ecTse OyKBbl TATUHCKOro andasnta, Udpbl
M psa 3HAKOB NPENUHAHUS (3a UCKTIOYEHMEM TaknX, Kak ABOETO-
4Ms, KOTOPbIE NPUMEHSAIOTCS OJ151 OTAENEHUS UMeHN apTedakTa
OT MIMEHW BKJTOYAIOLLIErO ero nakeTa). MIMs MOXET 3anncbiBaTbCs
B HECKOJ1bKO CTPOK. Ha npakTuke B Ka4ecTBe MMeH apTedakToB
BbICTYNAIOT CYLLECTBUTENbHbIE, B3ATbLIE U3 CNOBAPS peannsaunm
1, B 3aBUCMMOCTM OT LLeIEBON ONMEePaLNOHHON CUCTEMBI, BKJIIO-
yalLiye paclumpeHus (Takme kak java vnm dll).

ApTtedakTbl U KNnacchbl

" KJIaCChbI, 1 apTe(baKTbI ABJIAIOTCA KJIaCCI/I(l)I/IKaTOpaMI/I. OZIHaKO
MEXKAY HUMU €CTb CYIIECTBEHHAA pasHUIIA:

O KJ1acchl MpeICTABIISIIOT JTIOTHYeCKHe abCTPAKIINH, a apTehaKThI —
(dbusngeckue CymHOCTH, KOTOPBIE CYIIECTBYIOT B MUPe OUTOB.
B cuity atoro apredakTel MOTYT pacosiaraTbCs Ha y3Jax, a Kiac-
CBI — HET;

QO apredaxrsl peCTaBAAIOT GU3NYECKYIO YITAKOBKY OUTOB Ha I1J1aT-
(bopme peanuzanum;

O ksaccel MOTYT UMETh aTPUOYTHI U OTIepaIiui. ApTeaKThl MOTYT
PeaM30BBIBATH KJIACCHI M METOJIbI, HO CaMU 110 ceOe He UMEIT
aTpubyTOB U OTIEPAIHIi.

[lepBoe otanune nanbosee Baxuo. Korma Mmogenupyercst cucre-
Ma, peleHne 0 TOM, Hy>KHO JIM NCIOJIb30BaTh KJIACCHl NN apTedaKThl,
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CBOJIUTCSI K TIPOCTOMY BBIOOPY: €CJIM MOJEJIMpyeMasi BaMU CYIHOCTb
«KUBET» HEMOCPE/ICTBEHHO Ha y3Jie, IPUMeHsTiiTe apTedakT; B MPOTUB-
HOM cJrydae UcTosb3yiite kiaacc. [loarBep:kieHneM TOMy CIy;KUT U BTO-
poe oTInuue.

TpeTbe oTsiMYMe MperoIaraeT CBI3b MEKIY KjaaccaMu 1 apredak-
tamu. B wactHOCTH, apTedakt — 310 (hpusndeckast peajausaiusi Habopa
JIOTUYECKUX 2JIEMEHTOB, TAKMX KaK KJIacChl U Koomneparuu. Kak moka-
3aHO0 Ha puc. 26.3, cBsA3b MEXKAY apTedaKkToM U KJjaccamu, KOTOPbIe OH
peasn3yeT, MOsKET ObITh MOKAa3aHa SIBHO € TOMOIIHIO MaTePHATU3ATH.

apteq@a
«artifacty» precakT

fraudagent.dil ® ]

7 <

~ .
s «manifest»
~

A
PatternSearch

«manifest» -’
k4

CEETEE

FraudAgent

FraudPolicy

(

KacCcCbl

Puc. 26.3. ApTedakTbl 1 KNnacchl

Buppbl aptedakToB

MoskHO BBIIEIUTH TPU BU/IA apTe(aKTOB:

1.

Apmepaxmor pasmewenus (deployment artifacts) neobxomu-
MBI U TOCTAaTOYHBI /I/IT (DOPMUPOBAHUS NCTIOTHSIEMON CUCTEMBI.
[Tpumepsl — quaamudeckue oubamorekn (DLL) u ncrosasiembie
nporpammbl (EXE). Onpenenenne apredakrta UML nocraTou-
HO MIUPOKO, YTOOBI BMECTHUTD KJIACCHYECKHE OOBEKTHBIE MOJIE-
g, Takre kKak NET, CORBA u Enterprise Java Beans, a paBao
U aJIbTepHATUBHbBIE OOBEKTHBIE MOJAENN (BO3MOKHO, BKJIIOYAIO-
e auHamudeckne Web-crpanuiibl, Tabsmibl 6a3 JaHHBIX, HC-
HOJTHsIEMbIE TIPOTPAMMBI, UCTIOJIB3YIONHE COOCTBEHHBIE KOMMY -
HUKAIIMOHHbIE MEXaHU3MBbI );

Apmepaxmor pabouux npooyxmos (work product artifacts), o cy-
IIECTBY, TIPEJICTABJISAIOT COOON Pe3yJIbraThl mpoiiecca pa3pabor-
ku. IIpumepsr — daiiabl UCXOAHOTO Koja U (ailjibl JaHHBIX,
13 KOTOPBIX CO3/AI0TCs apTedakThl pa3MenieHns. ApredakTsi
TAKOTO POJ/ia HATIPSIMYIO HE YYaCTBYIOT B UCIIOJHIEMOI CUCTe-
Me, HO SIBJISTIOTCS TIPOAYKTaMU Pa3pabOTKU, UCIIOIb3YEMbIMU
TSI €€ CO3/IaHusT;
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Mexanu3zmot
pacuupenus
UML oocyorc-
daromcs

6 enaee 6.

3. Apmecgpaxmot ucnoanenus (execution artifacts) cosmaiorcs B pe-
3ysbrate paboTsl cucrembl. [Ipumepsl — 06bekT NET, KoTOpbIii
coznaercs u3 DLL.

CraHpapTHbie 3N1eMeHTbl

Mexanuambl pacimpenus UML npumennumsl k apredakram. HYare
BCETO [IJII PaCITupeHusi CBOKMCTB apTehakToB (TaKuX, HallpuMep, KaK
crieruuKaIusa Bepcuu apredarrta pa3zpaboTKH ) UCIIOIb3YIOTCS TOMe-
YeHHbIe 3HAUEHUs, a JIJIS OTpe/leJieHns HOBbIX BUIOB apTedhakToB (Ha-
MpuUMep, CenUMUIHBIX /171 KOHKPETHOM OTePaIluOHHON CUCTEMBI) —
CTEPEOTHIIHI.

[lepeuncanm npegonpeesieHHble cTaHAapTHBIe cTepeoTutibl UML,
IIpUMEHNMbIE K apTedaKTam:

1. Executable — creruduiupyer apredaxT, KOTOPbIii MOKET ObITH
BBITIOJIHEH HA Y3JI€;

2. Llibrary — crueru@uuupyer CTaTUUYECKYIO AN AMHAMUYECKYIO
O6uGINOTEKY 0OHEKTOB;

3. File — cnenudunupyet apredakT, KOTOPBIN MTPEICTABISET JOKY-
MEHT, COZIEPKAITUN UCXOIHBIN KO/ U JAHHDBIE;

4. Document — crerucpurupyet apredakT, TPeACTaBIASIONIH TOKY-
MEHT.

Jlpyruie cTepeoTuIibl MOTYT OBITH ONpENeTEHbI 1T KOHKPETHBIX
1aTHOPM U CUCTEM.

TUNKUYHbIE NPUEMBI MOIENVMPOBAHIS

MOAGJ’IMpOBaHMe UCcnoJiHgeMbiX nporpamMmm

n Oubnuortek

Yarme Bcero 11es1b TpUMEHEeHUs apTe(akToB 3aKTI0YAeTCS B MOJIEIIH-
poBaHuu apTedaKkTOB pa3MelleHN s, COCTABJIIONINX PeaTu3alliio CUCTe-
mbl. Ecii BBI ycTanaBimBaeTe IpOCTYIO CUCTEMY, Pean3aliis KOTOPOi
COCTOWT BCETO JIUIIb U3 OJIHOTO MCIIOIHIEMOTO (haiiyia, HeT HeoOX0anMOC-
TH HUA B KaKOM MOZiesTnpoBanum apredakToB. Ecim e cuctema coctont
13 HECKOJIbKUX MCIIOHSEMbBIX IIPOrPpaMM U aCCOIIMUPOBAHHBIX C HUMU
00BEKTHBIX OUOINOTEK, MOIETNPOBaHEe apTedaKTOB MOMOTaeT BU3ya-
JIN3UPOBATh, ClElU(MUIIMPOBATD, KOHCTPYUPOBATh U IOKYMEHTHPOBAThH
MPUHSTBIE PETeHNsT OTHOCUTENBHO ee (hr3ndecKoil opranmnsaruu. Mo-
nesmpoBanue apredakTos etie 6oJiee BaKHO, eI TpeOyeTcst KOHTPOJIH-
poBaTh BEPCUHU U YIIPABJATH KOH(UTYpAIUEH YaCTel CUCTEMBI.
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Jlig 601bIIMHCTBA cucTeM apTehaKThl Pa3MEIeHIs OCHOBBIBAIOTCS
Ha PEeNIeHUAX OTHOCUTEIBHO TOTO, KaK J0JKHA ObITh CErMEHTHPOBaHA
(dbusnueckas peanusanus cucteMbl. Ha Takue perenus Bauser MHOKeC-
TBO COOOPasKEHUI TEXHUYECKOTO XapakTepa (B 4aCTHOCTH, BLIOpAHHbIE
Cpe/ICcTBa ONlePallMOHHON CUCTEMBI), y100CTBa yIIpaBIeHrs KoHpUTypa-
1ueil (HalpuMep, BEPOSTHOCTh U3MEHEHUs HEKOTOPBIX YaCTel CHCTEMbI
110 IPOIIECTBUM BPEMEHN ), a TAKKe HEOJHOKPATHOIO UCIIOJb30BaHM
(OBTOpPHOE TIpUMeHEHME psjga apTedaKTOB APYTUME CUCTEMAMHE).

YT00bI CMOAENIUPOBATH UCIIONHSIEMbIE IPOrPAMMbI I OUOINOTE-
KU, HeOOXOIUMO:

QO Waentuduimposars pazbuenne GU3aN4ecKoil CUCTEMbI HA YaCTH.
PaccMmoTperh BinsgHIe TEXHUYECKUX TpeOoBaHuil, TpeGoBaHMii
yrhpaBJjieHus KoHUTypalueil 1 TOBTOPHOTO UCIIOJb30BAHUS.

O CwmogennposaTh J100bIE KCIIOAHSIEMbIE TIPOTPAMMbI U O1OIOTE-
KM Kak apTedaKTbl, NCII0JIb3YsT COOTBETCTBYIOIINE CTaHAapTHbIE
aeMeHThI. Eciu Baima peanusarnust mpejicTaBaseT HOBbIe BUIBI
aptedaKkToB, cO3/1aliTe ClIelnaIbHbIe CTEPEOTHIIBI.

O O6pamars BHUMaHME HA COEIMHEHNS YACTEN CHCTEMbI, MOJIE-
Jupys nHTepdeiichl, KOTOpble OHN apTehaKThl UCITOJIb3YIOT,
a JIpyrue peajnsyior.

O CwmozenupoBaTh CBSI3U MEK/Y UCHOJTHSIEMbBIMU TPOTPaAMMaMH,
6ubmoTekamMu 1 WHTEpGeEicaMu JIJisi peau3allii BaIllero 3a-
Mbicsia. Yaire Bcero moHago0UTCss MOIETMPOBATh 3aBUCHMOCTH
MESKIY 9TUMH YaCTSIMU, YTOOBI BU3YaJIM3UPOBATh BO3JECIHCTBIE
M3MEHEHUM.

B kauectBe rpumepa Ha puc. 26.4 mokazan Habop apTehaKkToB, COCTaB-
JISTIONIX TT€PCOHAIBHBIN MHCTPYMEHT U3MepeHMs TIPOU3BOIUTETbHOCTH,
KOTOPBI 3aITyCKAETCs HA OT/IEIbHOM KOMITBIOTEpPE. 3/1eCh N300PasKEHDI
OJlHA MCTIOJTHsIeMast mporpamma (aninator.exe) u yeTbipe GUOINOTEKN
(dlog.dll,wframe.dll, render.d1l u raytrce.dll); Bce OHM UCITOJIB3YIOT CTAH-
naptubie amemenTsl UML, onmuceiBatoriie, COOTBETCTBEHHO, UCITOTHSIE-
Mble TIporpamMmmbl 6ubsmoreku. Kpome mpovero, JaHHast uarpaMmma
MIPe/ICTaBIISIeT 3aBUCHMOCTU MEKLy apTedakTaMu.

[To mepe pocTa Bammx Mojiesieil Bbl OOHAPYKUTE, 4UTO MHOTHE apTe-
(haKThI, KOHIENITYaTbHO W CEMaHTHYECKU OJIN3KHUE, MMEIOT TEHIEHIIIO
cobuparbest B rpyIbl. JIJist MOIeTMPOBAHUST TAKKMX KJIACTEPOB apTedak-
ToB B UML MOXHO NCIIOTb30BATH MTAKETDI.

Jlyist KpYIHBIX cHUCTEM, KOTOpPbIe Pa3MeNatoTCsl Ha HECKOJIbKUX
KOMITBIOTEPAX, MOKET TOHA00UTHCST MOJIeIUpOBaHue crnocoba pac-
npezesneHus: apredakToB ¢ yKa3aHUEM y3J0B, HA KOTOPBIX OHU HAXO0-
JIATCS.
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dlog.dll

«artifact»

animator.exe

1

1

\'/ \—\wrfrme.dll
render.dll

raytrce.dll /

Puc. 26.4. MogennpoBaHue UCMONHAEMbIX MPOrpaMm n 6nbnnoTex

MopenupoBanue Tabnuu, GpainnioB n LOKYMEHTOB

Mo/iesipoBaHue UCIIONHSAEMBIX TPOTPaMM 1 OUOJINOTEK, COCTABIISI-
omuX GU3NIECKYTO PEATH3AIUIO CUCTEMBI, OJIE3HO, HO 4acTo 0OHAPY-
JKUBAETCS, UTO CYIIECTBYET MHOKECTBO BCIIOMOTATEIbHBIX apTedaKTOB,
KOTOpbIE He SIBJISTIOTCST HU UCTIOJHsIeMbIMU (haiimamu, o OubInoTeka-
MU, XOTsI He MeHee BaXKHBI /711 (PU3NIECKOTO pa3MelleHns] CUCTEMBI.
Hampumep, peanuzaiiyst MoKeT BKIIOUATh (haiiibl JaHHBIX, BCIIOMOTA-
TeJIbHYIO IOKYMEHTAIUI0, CKPUIITHI, (paiiyibl TPOTOKOJIOB, (Dailjibl MHU-
[UaJn3alny, a Takxke (ailibl, uCHob3yeMble TIPU YCTaHOBKe,/ y1aJie-
HUK cucteMbl. MojiesmpoBaHue moJoOHBIX apTe(hakToOB — BaskHast 4acTh
yrpasyienus KoHburypaimeit cucteMbl. K cuacTpio, 1711 3TOTO XOPOIIIO
noaxoat apredaxtst UML.

YT0o6b6I cMOIETMPOBATD TaOIUIIBL, (hailIbl U JOKYMEHTHI, HEOOXO-
JIIMO:

U UpentudunmpoBaTh BCIIOMOTaTeTbHbIe apTeMaKThl, SBJISIONIH-
ecsl YacThIo (PpU3MUECKOI peann3aluy CCTEMBI.

U CwmomenupoBath 9TH CyIIHOCTU B Bujle apTedakToB. Econ Barma
peas3aiiust mpeACTaBIsieT HOBbIe BU/bI apTehaKTOB, TIOHA/I0-
OUTCSI BBECTH COOTBETCTBYIOIIME CTEPEOTUIIBI.

Q IIpu HeoOXoAMMOCTH 0003HAYNTH CBSI3U MEK/LY STUMU BCIIOMOTa-
TeJIbHBIMU apTedakTamMu 1 JIPYTUMU UCIIOTHSIEMbIMU TIPOTPAMMaMHU,
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6ubnuorekamu u wHTEpdeiicamu cucteMpl. Yaie Bcero oka-
3bIBAETCS BaXKHBIM MOJIEJIPOBAHNE 3aBUCUMOCTEH MEXy 9TH-
MU 4acTSIMHU, T03BoJISIONIee BU3yaIu3UpOBaTh BINSHHUE U3Me-

HEeHUI.
Jozuuecroe O6parumest K puc. 26.5, kotopblii 6asupyercst Ha puc. 26.4. 3ech
u usunecroe  moKazaHbl TAOIUIBI, (DANIIBI ¥ JTOKYMEHTBI, SIBJISIONIAECS YACTAME YC-
Modenupo- TAHOBJIEHHON CHCTEMBbI, OKPY>KAIOIIUMU UCTIOJHIeMbIH (aiis animator.
sanue 6a3 exe. VMiMetoTcd B HaTWIuu oJliH OKyMeHT (animator.hlp), oJluH MPOCTOM
dannvlx aitr (animator.ini) m ogna tabsmia 6assl ganubx (shapes. thl). Taxske
obcyoic- JTAHHBIN TPUMEP WIJIIOCTPUPYET HEKOTOPBIE TI0JIb30BATEIbCKIE CTEPEO-
daemcs TUIIbI K IUKTOIPAMMBbI apTe(aKTOB.
6 2nasax 8
u 30 coom- animator.hlp
86emcmeeHHO.

dlog.dll
animator.exe
{version=5.0.1} p======== >
animator.ini -1
- . - i T ~
- ~
- - 1 ~ N
.’ f <
1 Se .
M A wrfrme.dll
= render.dll
4
4
raytrce.dll ) R
’ ’
‘ d
e L
0 shapes.tbl

Puc. 26.5. MogenupoaHune Tabnuu, Gannos u

MonenpoBanue 6a3 TaHHBIX 3HAYUTETHHO YCIOKHIETCSI, KOT/A BbI
HAYMHAETe UMETh JIEJI0 CO MHOKECTBOM TaOJIUIL, TPUTTEPOB M XPAHUMBIX
nporieyp. YroObl BUSyaIu3upoBaTh, CieiuduImpoBaTh, KOHCTPYUPO-
BaTh M IOKYMEHTUPOBATH 3TH CPE/ICTBA, BaM ITPUJIETCST CMOJIEINPOBATD
JIOTHYECKYIO CXeMY HapsiLy ¢ (pusndeckoil 6a30ii JTaHHBIX.
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MopenupoBaHue UCXOAHOIro Koaa

I'naBHOe HazHaueHUe apTedaKkToOB — MOJIeIMPOBaHNe (HDU3NIECKUX
yacTell peanusaru. BTopoe 1Mo Ba;KHOCTH X MPUMeEHEHNEe — MOJEIN-
poBaHue KoHbUTyparu Beex (hailioB UCXOIHOTO KOJla, KOTOPbIE HYK-
HBI CPEACTBY pa3pabOTKH ISt TOCTPOEHHUsI UCITOJIHSIEMBIX apTeaKToB.
Itu bailybl TPeACTaBIsIOT co00i apTedakThl TPOAYKTOB TIPoOIlecca
pa3paboTKu.

MosemmpoBaHne NCXOMHOTO KOJla B rpahuyecKoM BUjie TI0JIE3HO,
B YACTHOCTH, JIJISI BU3YAJU3AINN 3aBUCUMOCTEN KOMITUJISATINN MEXKTY
(haiiramu MCXOIHOTO KO/A, a TaKKe [/ YIIPABJICHUS paciileryieHueM
U CJIUSHUEM T'PYIIT 3TUX (DANIOB TIPU paciapalJieTMBaHUN U COe/InHe-
HUU caMoro rpoiecca paspaborku. B atom cmbicie apredaxtsr UML
MOryT ObITh TpaduuecKuM MHTEPGHENCOM HHCTPYMEHTOB YIIPABICHUS
KoHbUTypanyel 1 KOHTPOJIST BEPCUTA.

st GonbHCTBA crucTeM (aiiibl UCXOLHOIO KOAA CO34aI0TCs
C YU4EeTOM pelleHnl, TPUHATBIX BaMU OTHOCUTEJIBbHO TOTO, KaK JIOJIKEH
OBITH CErMEHTUPOBAH MCXOIHBIN KO/ IJIST HYSK/T CPE/Ibl pa3padoOTKu. DTu
(haiisibl MCMONIB3YIOTCA JIJIsT XPAaHEHU JleTajlell peaanus3alni KJIaccos,
naTepdeiicoB, KOoneparuii U APYTUX JOTMIECKUX 3JIEMEHTOB — TIPOMe-
JKYTOYHOM (hasbl Tpolecca co3aanust (husnmdecKkux GUHAPHBIX apTedak-
TOB, KOTOPbIE TIPOUBOJISATCS U3 TAKUX DJIEMEHTOB WHCTPYMEHTATHHbBI-
MU Cpe/ICTBaMU pa3paboTKu. Bosibiieil 4acThio Mo00HbIe HHCTPYMEHTBI
OTIPEIEIIATOT CTUJIb OPTAaHU3AIUN (YaCcTO — OJIWH WJH /iBa haiiyia Ha Kracc),
HO BCe JKe JIUIs Pa3paboTYnKa M0JIe3HO BU3YalIU3UPOBATh CBSI3U MEKLY
atumu daitnamu. PelieHnss OTHOCUTENBHO TOTO, KaK OPraHU30BaTh UC-
XO/THbIE (halisibl B TAKETHI ¥ KAK YIIPABJISATH UX BEPCUSIMU, IPUHUMAIOTCS
HA OCHOBE BBIOPAHHBIX CIIOCOO0B YIIPABIEHUS N3MEHEHUSIMU.

YT06BI CMOZIETMPOBATH UCXOAHBIN KOJI, HECOOXOMMO:

U C yuerom orpaHWYeHUN, HAKJIAJABIBAEMBIX CPEICTBAMU pa3pa-
GOTKH, CMOJIEIUPOBATH (DAILIIBI, UCIIOIb3yEeMbI€e JIJIsI XPaHEHUSI
meTasieil peaqn3aiii JOTHIeCKUX 3JIeMEHTOB, HAPSIY C UX 3aBU-
CUMOCTSIMM KOMITUJISIITMY.

O Ecuau BaxkHO, 4T0ObI MOJIE/H OBLIN COTJIACOBAHBI C MHCTPYMEH-
TaMu pa3pabOTKK ¥ yIpaBieHus KOH(MUTYpAITHeN, it KaKIO0TO
(haitsia, MoBEPKEHHOTO YIIPABJICHUIO KOH(QUTYPaIieil, BKIIO-
YUTh [TIOMEeYEHHbIE 3HAUEeHUs — Takue Kak MHQopMalus o Bep-
CUH, aBTOPE U ToMelieHnn (haiiia B Pero3uTopuii / n3BjaedeHnn
13 Pero3uTopHsl.

QO [To BO3MOKHOCTH MTO3BOJISITH MHCTPYMEHTAM Pa3pabOTKH yIIpaB-
JIATD CBSA3AMU MeKy aTuMu (dailimamu u ucnosabzosatb UML
TOJIBKO JIJIST TOTO, 4TOOBI BU3YAIU3UPOBATH U JOKYMEHTUPOBATH
TaKye CBS3U.
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Ha puc. 26.6 rmokazanbl HeKOTOPbIe (Dbl UCXOAHOTO KO/, UCITOJIb-
3yeMble JIJIsT OCTPoeHust OubmoTekn render.dll U3 MPeAbILYIIIAX PH-
MepoB. PUCYHOK BKJIIO4aeT 4eTbipe 3aroioBOUHbIX dhaitna (render.h,
rengine.h, poly.h u colortab.n), KOTOPBIE MTPEACTABISIOT UCXOIHBIN KOJI
crieruUKaIUM ONPeIeIeHHbIX KaaccoB. Takxke umeercs dhaila peain-
3aruu (render.cpp), MPEACTABISIONIAN PeATU3aIAI0 OJHOTO U3 ITUX 3a-
TOJIOBKOB.

render.h
{version = 5.3}

render.cpp
{version =5.3.7}

rengine.h =~
{version = 4.6} =

~

. colortab.h

1 ~
poly.h o {version = 4.1}
{version =4.1}

Puc. 26.6. MogennpoBaHue nCcxooHOro koga

[To mMepe pa3BUTHUS BalINX MOjIeJeil Bl OOHAPYKUTE, YTO MHOTHE
(haitmpl MCXOAHOTO KO/IA, KOHIETTYaIbHO W CEMAaHTUYECKU CBSI3aHHBIE,
UMEIOT TEHJIEHIIUIO COOMPAThCs B Tpymiibl. Kak mpaBuiio, HHCTPyMeH-
ThI pa3paboTKu OyAyT pasMeliaTh UX B pasHbIX gupektopusx. B UML
JIJIS MOJIETTUPOBAHUS TIOZIOOHBIX KJIACTEPOB MCXOHOTO KOJIA MOKHO HCITOJTb-
30BaTh MMAKETHI.

Kpowme toro, B UML ecTh BO3MOXKHOCTH BU3YyaJIu3UPOBATH OTHOIIIE-
HUST MEXKY KJIacCOM M ero (haijoM MCXOJHOTO KOJa, a TaKKe, B CBOIO
odepeib, CBI3b (paiiia NCXOIHOTO KO/a C MCTIOTHIEMO TIPOTPaMMO NI
6ubGIMOTEKON TTOCpeIcTBOM TpaccupoBku (trace relationship). Oxrako
HEeOOXOJIMMOCTD B TaKO¥ [eTaIM3aIlUi TIPH MOJIETUPOBAHUY BO3HUKAET
pelKo.

CoBeTbl U MOACKA3KM

Pa6oras ¢ apredaxramu B UML, BasKHO TIOMHUTH O TOM, YTO BBI
OCYIIEeCTBJISIETE MOJ/IEJIUPOBaHNEe B (DM3MUECKOM U3MepeHNU. XOPOIIo
CTPYKTYPUPOBaHHbII apredakT 06JafaeT caeAyIONMMEI XapaKTepPuc-
TUKaMU:
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O HemocpencTBEHHO peasn3yeT Habop KIACCOB, pAOOTAIONIIX COB-
MECTHO JIJIsT 00CIYKIBAHUST OTIPeIeJIEHHON CEMAaHTUKU HHTEP-
eiicoB, — 9KOHOMHO U 9JIETAHTHO;

QO cmabo cBsizan ¢ ApyrumMu apredaKkTaMu.
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Fnasa 27. Pazsmewenue

B sTo0i1 ri1aBe:

¥Y3.b1 1 coeuHeHUs

MopaemupoBaHue IPOIECCOPOB U YCTPOUCTB
MoaenupoBaHue pacnpeaeieHus apredakToB
Paspaborka cucrem

Y3u1b1, paBHO Kak U apTedakTbl, CyIEeCTBYIOT B MAaTePUATbHOM MUPE
U SBJISTIOTCS] Ba)KHBIMK CTPOUTEIbHBIMK OJIOKAMK ITPH MOJIEIMPOBAHUI
(pu3MIECKIX aCMIEKTOB CUCTEMBI. ¥Y3€J — 9TO (PU3NIECKUM 9TIEMEHT, KOTO-
PBIii CYIIECTBYET BO BPEMsI BBITTOJTHEHUS W ITPE/ICTABJISIET BHIYUCIUTETh-
HBII pecypc, 0ObIYHO 00IaA0NIIIT KaK MUHUMYM HEKOTOPBIM 00beMOM
MaMsITH, a 324aCTyT0 TaKyKe U TIPOIECCOPOM.

Y3JIbI UCITOJTB3YIOTCS JIJIST MOJIEJTUPOBAHUS TOITOJIOTHN allllapaTHBIX
CPEZICTB, Ha KOTOPBIX paboTaet cucteMa. Kak mpaBuiio, y3ea — 9To 1Ipo-
1IeCCOP WU YCTPOMCTBO, HA KOTOPOM MOTYT OBbITh Pa3MelleHbl apTedak-
THI.

XopoT1Io CIpoeKTHPOBAHHbBIE Y3JIbl TOYHO COOTBETCTBYIOT CJIOBAPIO
ammapaTHoro obecredeH st 00IaCTH PEIeHNsI.

BeeneHune

AptedakTnl, KOTOpbIE BbI pa3padaThiBaeTe WJIHM TIOBTOPHO MCIOJIb-
3yeTe B IPOTPAMMHOI CUCTEME, IOJKHBI OBITH Pa3MeEIeHbl HA KAKO-TO
amnmaparype, iHade OHU He CMOTYT BBITOMHATHCsI. COOCTBEHHO, TPO-
rpaMMHas CHCTeMa M COCTOUT M3 3TUX JBYX YacTel: MPOrpaMMHOTO
U ATapaTHOro 00eCcIeYeH s

[Tpu mpoekTHpOBaHUYM APXUTEKTYPHI TPOTPAMMHON CUCTEMBI TTPH-
XOIUTCST pacCMaTpPUBATh KaK JIOTHYECKHE, TaK U (pU3MIecKue acreKThl.
K normdyeckum ajemMeHTaM OTHOCSITCS TaKue CYNHOCTH, KaK KJIaccChl,
nHTepdecel, Koomepai, B3auMO/IeiCTBHS 1 aBTOMATHI, a K (husndec-
KUM — apTedakTsl (TIpeficTaBsgonive Gu3nveckyio yIakoBKY JIOTHYec-
KHX CYITHOCTEN) U y3Jibl (MIPe/iCTaBIAIONINE anlapaTypy, Ha KOTOPOi
Pa3MeIanTCs U BBITTOTHSIIOTCS apTehaKkThl).
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I'pacduyeckoe nzobpaskenue ysina 8 UML mokasano Ha puc. 27.1.
ITO KAaHOHUYECKOe 0003HAYEHNE TTO3BOJISIET BU3YaIU3UPOBATh Y3€I,
He KOHKPETU3UPYs CTOsIIIeH 3a HUM armapaTypbl. C TOMOIIbIO cTepeo-
TUTIOB — OJIHOTO U3 MexaHu3MoB pacimupenuss UML — moxkHO ajar-
TUPOBATh ATY HOTAIMIO JIJIST TIPEICTABIEHNS KOHKPETHBIX TTPOIIECCOPOB
1 YCTPOUCTB.

nM4a

egb_server o

Puc. 27.1. Y3nbl

Ha sameTky. A3bik UML npegHa3Ha4vyeH rnmaBHbIM 0O0pa3om anis
MOZENNPOBAHNA NPOrPaMMHbIX CUCTEM, XOTH B CO4ETAHUU C A3bI-
KaMun MoaenupoBaHus annapaTtHbix cpeacTs Tuna VHDL oH moxeT
0Ka3aTbCs BECbMa NOJIE3HbLIM U MPU MOLENMPOBaHMKM annapar-
HbIX cucTem. Kpome Toro, UML obnagaeT 0OCTaTOYHOM Bbipa3u-
TeNbHOM MOLLHOCTbIO /19 MOAENMPOBAHMA TOMNOOr MY aBTOHOM-
HbIX (stand-alone), BCcTpoeHHbIx (embedded), KNMeHT-CePBEPHbIX
(client-server) n pacnpenenenHbix (distributed) cuctem.

Ba3oBbie NOHATKA

Yzen (Node) — 910 pusnuecKuii aJIeMEHT, KOTOPBIH CYIIECTBYET BO
BPEMST BBITTOJHEHUST U TTPEICTABIISIET BBIYUCIUTENBHBIN PECYPC, 00BIYHO
00JIaIATONIMIT KaK MTHUMYM HEKOTOPBIM 0OBEMOM MaMSITH, & 3a9aCTy0
u rpotteccopom. Mzobpaskaercst B Buje KyOa.

UmeHa

Y Kask10ro y31a 10/KHO OBITh MMST, OTJIYAIOIIEE €70 OT MTPOUYHX Y3-
s0B. Mmst ipesictaBiisieT co0O TEKCTOBYIO CTPOKY. B3sitoe camo 1o cebe,
OHO Ha3bIBAETCS npocmuim umenem. K kearupuyuposannomy umenu cie-
peu 100aBJIEHO UMST TAKETA, B KOTOPOM HAXOIUTCSI TAHHDBII y3€eJI.

OO6BIYHO TIPU M300PaKEHUH y3J1a YKa3bIBAIOT TOJIBKO €r0 UM, KaK
BUIHO 13 puc. 27.2. Ho, Kak U B ciydae ¢ KJaccaMu, Bbl MOKeTe CHab-
JKATb y3JIbI TIOMEYEHHBIMU 3HAYEHUSIMU UJTH JIOTTOJTHUTEIbHBIMU Pas/ie-
JIaMu, 9TOObI AKIIEHTHPOBATH JIETAJIH.
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Apmegaxmot
obcyxcoarom-
ca 6 aanage 26.

NMPOCTblE MMEHA

. sales
kiosk 7

Deploys
pos.exe
contact.exe

KBaJ'IVIqDM UuMpoBaHHbIE NMEHa

server::backup
{remoteAdministrationOnly}

Puc. 27.2. ¥Y3nbl ¢ NpoCTbIMN 1 KBANUOULMPOBAHHBIMU UMEHAMM

Ha 3ameTKy. VIMs y3na MOXeT COCTOATb U3 NOObIX OYKB TaTUHC-
Koro andasuta, Ldp 1 HEKOTOPLIX 3HAKOB MPENMHAHKNS (3a UCKITIO-
YyeHneM Takux, Kak ABOETo4ME, KOTOPOE NPUMEHSETCS aNns oTae-
NIeHNS UMEHU y3Na OT MUMEHU BKJTKOYaloLWEero naketa). Mima moxeTt
3aHMMaTb HECKOJIbKO CTPOK (KOJIM4EeCTBO CMMBOJIOB HE OrpaHun-
yeHo). Ha npakTuke ongd MMeHOBaHWS y3/10B NCNONb3YIOT OOHO
WK HECKOJIbKO CYLLLECTBUTENbHbIX, B3ATbIX N3 C/IOBAPS peanun-
3aymu.

Y3nbl n apTedakTbl

Bo MHOr#MX OTHOIIEHUSAX y3J1bl TOA00HBI apredakTam. Te u apyrue
HaJleJIeHbl UMEHaMU, MOTYT Y4acTBOBATb B CBSI3sIX 3aBUCUMOCTH, 0000-
MIEHUST U aCCOIMAIINN, OBIBAIOT BIOKEHHBIMU, MOTYT UMETh HK3EMILJISI-
PbI ¥ BCTyIaTh BO B3aumojielicTBus. OMHaKo MeXIy HUMU €CTh U CY-
II[eCTBEHHbIE PAa3JINYUS:

O apredakThl IPUHUMAIOT yyacThe B padOTe CUCTEMBbI, a Y3JIbl —
9TO CYIIHOCTH, Ha KOTOPBIX pab0TaIOT apTedaKThr;

O apredakTsl IpeACTaBIAIOT GU3NUYECKYIO YITAKOBKY JJOTMYECKIX
9JIEMEHTOB, Y3JIbl MIPEICTABJSAIOT (PU3NYECKOe pa3MellleHre ap-
TedakToB.

[TepBoe n3 aTux oTIMumii camoe BaskHoe. CyTh €ro mpocTa: y3JIbl
UCTIONHSIOT apTedakThl, apredakThl paboTAIOT Ha y3JIax.
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Bropoe pazimnuue npezrnosaraeT HaTudue HeKOTOPOIA CBSI3M MEKIY
KJlaccaMu, apredakTaMu u yaiamu. B camom zesne, apredakt — aTO Ma-
TepUAIN3aIs MHOKECTBA JIOTHYECKUX 9JIEMEHTOB, TAKUX KaK KJIACCHI
M KOOIIepalny, a y3eJ — MeCcTO, Ha KOTOPOM pa3MelleHbl apTedaKThI.
Kiacce MokeT ObITh pean30BaH OJHUM WM HECKOJBKUME apTedakTa-
MU, a apTedakT, B CBOIO 04epe/ib, Pa3MellleH B OZIHOM MJIN HECKOJIBKHUX
y3nax. Kak mokazano Ha puc. 27.3, cBI3b MEXK/IY Y3J10M U apTedakTamiu,
KOTOpPbIEe HA HEM PA3MEIEHbI, MOKET OBITh SIBHO M300pakeHa ¢ MOMO-
IbIO BIOKeHHOCTH. Kak mpaBuiio, BaM He TIPUIETCs] BU3yaIl3npOBaTh
Takue cBsi3u. Jlydie 0603HaYaTh UX KaK 4acTh crenuduKanum ysJa,
UCIIOJIb3YS1, HAIPUMED, TabJIHILy.

y3nbl

sales /
—

«artifact»
pos.exe

apTtedakTbl

| «artifact»
contacts.exe
7 \
7 A
1 \
/ \

V N
=l = ]

Sale Contract

>

KOMIMOHEHTbI

Puc. 27.3. Y3nbl v apTedakTbl

MHOsKecTBO 00BEKTOB MJIH apTe(haKTOB, MPUIMCAHHBIX K Y3JIy KaK
TPYIIa, HasbIBaeTCs anemenmom pacnpedeienus (distribution unit).

Ha sameTky. Y3nbl Nogo0HbI Knaccam B TOM OTHOLLEHUW, HYTO OS]
HUX MOXHO 3a4aTb aTpPUbyThl 1 onepauun. Hanpumep, MOXHO yka-
3aTb, 4YTO Y y3N1a eCTb aTpPMOYThI CKOPOCTLIIpoLeccopa M namsTh, a TakxKe
onepaunn BKMYNTb, BbIKMOYATb, MPUOCTAHOBUTD.
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OpraHu3auus y3nos

VY3161 MOKHO TPYNIIIUPOBATH B MAKEThl TOUHO TaK ’Ke, KaK KJIacChl
u apredakKThl.

MoskHO TaksKe OPraHM30BbIBATH Y3JIbl, CIIEIUMUIINPYST CBI3H 3a-
BUCUMOCTH, 0000IIEHUsT ¥ acCOIUAIY (BKIIOYast arpPeraiui) MeKIy
HUMU.

CoeauHeHus

CambIit pacipocTpaHeHHbIN BUJI CBI3U MEXKLY Y3JIaMU — 9TO dACCO-
yuauus. B JaHnoM KOHTEKCTe acCOIMaINs MPeCTaBIIsIeT (hU3NIecKoe
coelHEeHMe y3JI0B, HanpuMep JuHUI0 Ethernet, mocsemoBarebHbII
KaHaJ Wiu paszjensgeMmyio muHy (cMm. puc. 27.4). Acconmanuu MoxK-
HO WCIIOJTh30BATh JaKe JIJIST MOJETUPOBAHUS HETPSIMBIX COeNHEeHU
TUTIA CITYyTHUKOBOI JTUHUU CBSI3U MEXKIY IBYMS yAQJI€HHBIMU TTPOIIEC-
copamu.

coeaunHeHne

Knock

«10-T Ethernet»

Cepsep RAID-maccuB

KoHconb

«RS-232»

Puc. 27.4. CoegnHeHuns

[TockosbKy y371bI aHAJIOTUYHBI KJIACCAM, B HAIIEM PaCIOPSIKEHUN
HaXOJIMTCS BECh almapar acconuainuii. MIupiMu ciioBamu, MOKHO HcC-
10JIb30BaTh POJIM, MHOKECTBEHHOCTh 1 orpanudeHus. Kak mokasano
Ha puc. 27.4, ciepyer MPUMEHITh CTEPEOTHIIBI, €CJI HEOOXOIMMO MO-
JIeINPOBATh PasHbIE BU/bI COCAMHEHUN — K IPUMEPY, YTOOBI OTJINYHTD
coeannenne 10-T Ethernet ot coeqmHenns Mo moCIe0BaTEIbHOMY Ka-
Hamy RS-232.
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TunnyHele npuemMbl MOAENNPOBAHNA

MopenupoBaHue npoLeccopoB U YCTPOUCTB

MojziesrpoBaHue TIPOIECCOPOB U YCTPOICTB, 00Pa3yIOINX TOMOJIOTHIO
aBTOHOMHOM, BCTPOEHHOM, KINEHT-CEPBEPHON WU PACIIpe/IeIeHHON cuc-
TEMbI, — BOT CaMblli PaCITPOCTPAHEHHBIH MTPUMepP MCTIOTb30BAHNUS Y3JIOB.

[Tockomnbky Bce Mexanuambl pacimpennsi UML nipumeHumbl 1 K y3-
JIaM, TO [IJI ONMUCAHUS HOBBIX BUIOB Y3JIOB, MPECTABISIONNX KOH-
KpeTHbIE TTPOIECCOPHI U yCTPOMCTBA, YACTO UCITOIB3YIOTCS CTEPEOTHUTIBL.
IIpoueccop (processor) — aTo yael, crocoOHbIN 00pabaThiBaTh JaHHBIE,
TO €CTh UCIIOJIHATH apredakt. Yempoiicmeo (device) — a1o y3el1, He cIo-
cOOHBIIT 06pabaThIBATh JaHHbIE (110 KpaitHEell Mepe, Ha BBIOPAHHOM YPOB-
He a0CTPaKIUN) ¥ B 00TIEM CITydae MCIIOIb3yEMBIH JIJIST TIPEICTABIEHUS
4ero-Jb0 CBSI3AHHOTO € PEATbHBIM MUPOM.

JList MoteTMpOBaHSI ITPOIIECCOPOB M YCTPOUCTB BaM TIOHAIOOUTCSI:

U UVaeatundunupoBaTh BHIYUCIUTETbHBIE 2JIEMEHTHI ITPE/ICTaBIIE-
HUST CUCTEMBI C TOUKU 3PEHUS pa3MelleHns] U CMOJIeJINPOBATh
KayKIbIi M3 HUX KaK y3eJl.

U Ecun 2Ty 2s1eMeHTBI [IPEe/ICTaBJISAIOT IPOIeCCOPbl U yCTPOcTBa
00111ero BH/Ia, MPUITHUCATH UM COOTBETCTBYIOIINE CTAHIAPTHBIE
cTepeoTuIibl. Eciu 5Ke 3To Ipotieccopsbl U yCTPONCTBA, BXOSAIINE
B CJIOBAph MPEIMETHOI 061aCTH, — COMOCTABUTH UM TTOIXO/ISI-
11i€ CTEPEOTHUIIBI C TUKTOTPAMMOI.

O Kak u B cirydae MOZETMPOBAHMS KJIACCOB, PACCMOTPETH aTprOy-
TBI ¥ ONIEPAIIAN, TPUMEHUMBIE K KQKIOMY Y3JIY.

B kauectBe mprMepa Ha puc. 27.5 nzobdpaskena auarpamMmma, KOTopyio
MBI pacCMaTpPUBAJIN BbIlIIe. Tereps Kaxk0My y3J1y Ha Heli TPUINCaH CTe-
peotutt. 37ech server (cepBep) — 3TO Y3€J CO CTEPEOTHUIIOM TIpoIieccopa
0011ero Bujia; kiosk (KHOCK) 1 console (KOHCOJb) — Y3JIBI CO CTEPEOTUTIA-
MU CIIEIUATN3UPOBAHHBIX TIpoiteccopos, a RAID farm (RAID-maccuB) —
y3€JI CO CTEePEOTUIIOM CIIeLUATU3UPOBAHHOIO YCTPOUCTBA.

Ha 3ameTKy. Y31bl — 3T0, BO3MOXHO, MMEHHO T€ CTPOUTENb-
Hble 610k UML, KOTOPbIM CTEPEOTUNMbI MPUNNCLIBAIOTCS Yalle
Bcero. Korga B xo4e npoekTMpoBaHMs NporpaMMHON CUCTEMBI
Bbl MOZEJIMPYETE €€ C TOYKM 3PEHNS Pa3MELLEHNSA, OYEHb BaXXHO
npeacTaBAdaATb NOTEHUMASIBHBIM YATATENSIM BU3YyasibHYIO MHPOP-
Maumio. Mooenupys npoLeccop, ABASIOWMNCS KOMMNbIOTEPOM
06Lero Ha3Ha4YeHus, NPUCBONTE eMy NMUKTOrPaMmMy KOMIMbO-
Tepa. Moaenunpys kakoe-nmbo yCTPOWCTBO, HANPUMEP COTOBbIN
TenedoH, pakc, MOgeEM N BuaeokamMmepy, 0603HaUYbLTE N ero
MOAXOASLLEN MMKTOrPaAMMOW.




TvnuyHbIe NPUEMbl MOLENUPOBAHMS

Cemanmurxa
Mmecmono-
JIOJCeHUS
paccmam-
pusaemcs

6 enase 24.

Jxzemnaapol
obcyscoarom-
ca 6 enaese 13,
ouazpammol
00vexmos —
6 2siage 14.
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«10-T Ethernet»

«pProcessor»
cepeep

«RS-232»

RAID-maccuB

KOHCOJ1b

Puc. 27.5. Npoueccopbl 1 YCTPONCTBA

MopaenuposaHue pacnpepeneHus apre¢akros

[Ipu Moz TMPOBaHKK TOIIOJIOTHI CUCTEMbI OBIBAET TOJIE3HO BU3ya-
JIN3UPOBATDH WK crienuduImpoBarh (hru3nuecKoe pacipeiesieHue ee apre-
(hakToB TIO TIpOTIECCOPAM U YCTPOMCTBAM, BXOSIINM B COCTAB CUCTEMBI.

MopenupoBanue pacrnpesesieHns apTeakToB COCTOUT U3 CIeNYIO-
IIUX T1ar0B:

Q IIpunuimure Kaskablii 3HAUMMBIA KOMIIOHEHT CHCTEMBI K OIIpe-
JIETIEHHOMY Y3JIY.

O PaccMmoTpute BO3MOKHOCTH AyOJUPOBaHKS Pa3MeIIeHNsT apTe-
(dakToB. [[0BOJILHO pacipoCcTpaHeH cydaii, KOTja OJHU U Te Ke
apredakTbl (HAIIpUMep, HEKOTOPbIE UCIIOJHAEMbIE IIPOrPAMMBI
1 GUOIMOTEKH ) PasMeNaloTcst OHOBPEMEHHO B HECKOJIBKHX Y3-
JIax.

O Msobpasure pacrpegesenne apredakToB [0 y3JIaM OAHUM U3 TPeX
CI10CO00B:

1. He menaiiTe pasmelieHue BUAUMBIM, HO OCTaBbTE €ro Ha 3a-
JTHEM TIJIAaHE MOJIEJTH, TO €CTh B CTIeIU(UKAIINN KaXK0TO y3J1a;
2. CoemuHuTe KaXIblil y3ea ¢ apredakTamu, KOTOpbIe Ha HEM
pasMeleHbl, CBSA3bI0 3aBUCUMOCTH;

3. llepeuncaute apredakTsl, pa3MelieHHbIE HA y3Jie, B OTOJ-
HUTEJIbHOM DPasjielie.

[TocepHuil U3 TIEPEYMCAEHHBIX CIIOCOO0B TPOUJLIIOCTPUPOBAH Ha
puc. 27.6, o0CHOBAaHHOM Ha MPEABIAYITUX AUarpaMMax. 37ech cremnudu-
IIUPOBAHBI UCIIOJIHSIEMble apTedaKTbl, pa3MeleHHbIe B KasK/IOM y3JIe.
JTa [uarpamMma HeCKOJIbKO OTJINYAeTCs OT MPE/IbIYIINX — OHA SIBJISIET-
sl IMarpaMMoii 0GbEKTOB, Ha KOTOPOH BU3YaJIU3UPOBAHBI KOHKPETHBIE
AK3EMIIIAPBI KAKA0TO y3Jja. B 1anHOM ciyyae ak3eMILIsspbl RAID farm
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(RAID-maccuB) u kiosk (KHOCK) QaHOHUMHBI, Y OCTAJIBHBIX JIBYX 9K3EM-
IJISIPOB €CTh MMEHA: C 1715 console (KOHCOJTh ) 1 s 1711 server (cepsep). s
Ka)KJIOTO TIpoIleccopa Ha PUCYHKe OTBE/IEH TOTIOJIHUTEIbHBIN Pa3/et,
MOKa3bIBAMOIINI, KaKkue apTehakThl Ha HeM pa3BepHyThl. OOBEKT server
TaksKe M300paskeH CO CBOMMU aTpuOyTaMu: processorSpeed (CKOPOCTD-
IIporeccopa) u memory (1amsiTh), IpUYEM UX 3HAUCHUSI BUIUMBbI. Pasesn
pasMeneHns MOXKET COJIEPKATh CITMCOK UMeEH apTe(aKTOB B TEKCTOBOM
BHJIE WJIU BJIOKEHHbIE TpadruecKre CUMBOJIbI apTe(haKTOB.

Kuock «10-T Ethernet»
Deploys
user.exe
CepBep
processorSpeed = 300 mHz : RAID-maccus
memory = 128 meg
KoHconb ool
eploys
Deploys «RS-232» dbadmin.exe
admin.exe tktmstr.exe
config.exe

Puc. 27.6. MopennpoBaHue pacnpenenenus aptedakToB

CoBeTbl M MOACKA3KM

Xopo1Iio CTPYKTYPUPOBAHHBII y3€J1 00JIajIaeT CJIeyIONIMHU CBOUCT-
BaMU:

O upescrapisier 4eTKy0 abCTPAKIUIO HEKOTOPOIA CYIIHOCTH U3 CJIO-
Bapsl allliapaTHBIX CPEACTB 00JIaCTH PEIEHNUST;

O zexoMII03UpPOBaH JIMIIIb JI0 TAKOTO YPOBHSI, KOTOPbIil HEOOXOAUM,
4TOOBI BHIPA3UTh Ballll HAMEPEHUS;

O packpbiBaeT TOJIBKO Te aTPUOYTHI M OMEPAINH, KOTOPbIE OTHO-
CSITCSI K MOJIETUPYEMOiT 06J1acTH;

QO sBHO moKa3biBaeT HAOOP apTehaKTOB, KOTOPHIE HA HEM PACITIOJIO-
JKEHBI;

O coexnHeH ¢ APYTUMHU y3JIaMU CIIOCOOOM, OTPaKAIOIINM TOOJIO-

TUIO peaTbHOU CUCTEMBI.

Nzob6paxkast yzen B UML, pyKoBOACTBYHTECH CJIEYIONIMMHU TIPHU-
HIIUTIAMU:

U onpenenute 171 CBOETO TIPOEKTA WJIM OPTAHU3AINH B 11€JIOM Ha-
GOp CTEPEOTHUTIOB C MOAXOIANINMU TTHKTOTPAMMAMU, KOTOPbHIE
HECYT OUEeBUIHYIO JIJIS1 YATATEJIS] CMBICJIOBYIO HArPy3KY;

O mokasbiBaiiTe TOJBKO Te aTPUOYTHI U Orepalii (eCiu TaKOBbIE
CYIIECTBYIOT), KOTOPbIe HEOOXOAUMBI JIJIsi TOHUMAHWSI Ha3HAYe-
HU y371a B JAaHHOM KOHTEKCTe.



Fnasa 28. Koonepauum

B sTo0i1 ri1aBe:

Koonepanuu, peanusanyim u B3auMOIeHCTBUS
MoaenupoBaHue peain3aluyi BApUaHTa UCIOJIb30BaHUS
MoaenupoBaHue peann3aiuy onepanun
MoaenupoBanue MexaHU3Ma

Marepuasusanus B3auMoieiicTBuit

B KoHTeKcTe cCTEeMHOI apXUTEKTYPBl KOOTIEPAITUs TT03BOJISIET BhIIE-
JIUTh KOHIIENITYATbHYIO YaCTh, KOTOPAs MOAYEPKUBAET U CTATUYECKUE,
U [IuHaMudeckue actekTsl. Koomepanueit Ha3piBaeTcsi cOOOIECTBO
KJIACCOB, MHTEP(ENCOB U JAPYTUX JIEMEHTOB, KOTOPbIe pabOTAIOT COB-
MEeCTHO, 00ecTieqrBasi MOBeJIEHIE, TIPE/ICTABIISIIONIee COO0IT HEYTO OOJITh-
Tree, 4YeM TTOBeJICHIE BCEX TeX JKe YacTel B CyMMe.

Koormeparmst momoraet crienmmuiinpoBaTh pean3aIiuio BAPUaHTOB
MCIIOJIb30BAHNA U OIepalnii, a TakKe MOJEJTNPOBATh AaPXUTEKTYPHO
3HAYMMbIe MEXAHU3MbI CUCTEMBI.

BeeneHune

[IpescraBbre camMoe MpeKpacHOe 3/aHKe, KOTOPOE BBI KOTAA-THG0
Buzenn, — ckaxkem, Tamk Maxan uan Cobop Ilapuxkckoit Boromarepu.
Kpacora o6enx mocTpoek He mojjaercst onucannio. VX apxurekTypa
B OOIIEM-TO TIPOCTA, XOTSI 3aJ0KEHHbIE B HEll UAEU OTHIOAb HE JIeKaT
Ha TTOBEPXHOCTH. B KaXK/1011 KOHCTPYKITMY JIETKO MPOTJISI/IBIBAETCS CUM-
Mmetpust. Eciu mocMoTperh BHUMaTeIbHee, MOKHO 3aMETUTh II0APO0-
HOCTH, IIPEKPACHBIE CaMHU 110 cebe, KOTOPbIe B COYETAHUH APYT C APYTOM
CO3JAI0T BIleyaTjieHne rapMOHUU ¥ (DYHKIMOHAJBHOCTH — OOJIbINEi,
YeM TauTCs B KaKIOU OTAETHbHON IeTau.

A Terepb BCIIOMHHTE caMOe HeJieTlloe U OTBPAaTUTEIbHOE 3/IaHne
13 BUJIEHHBIX BaMU — JIOIYCTUM, Kade M0 COCEICTBY € BAIUM JJOMOM.
3/ech HaJIUIO CMEIIeHe apXUTEeKTYPHBIX CTUJIE: B OOIIHiT Mojaep-
HUCTCKUI AM3aiiH HUKAK He BIIMCHIBAETCS OCTPOBEPXasl KPhIllia, YKpa-
HIeHWsT He TApMOHUPYIOT HU C T€M, HU C [[PYTUM, KpUyaIiue BeTa
ockopOsIoT B3TsA. OOBIYHO TaKKe 3aHUsA — <IIeAeBPbI» OObIYHbBIX
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IIamv npeo-
cmagaenui
apxumexmy-
poL 0bcycoa-
1omcs 6 eaa-
6e 2. Oopasywl
u Kapraco.
paccmam-
pusaromcs

6 enage 29.

Obpasupt
u Kapracot
oocyic-
daromcs

6 2nage 29.

Koonepauum

peMeCIEHHUKOB, Hecylue B cebe TOJIBKO Uielo GYHKIIMOHATIBHOCTH,
6€e3 IPeTEeH3U i Ha CTUJIb.

Yo ke oTIMYAET 9TH /1B BU/IAa TPAK/IAHCKON apXUTEKTYPbhl? Bo-Tiep-
BBIX, B BEJINYECTBEHHBIX 3/[aHUSIX MbI BUJIUM U3SIIIECTBO N3aiTHA, KOTO-
poro sIBHO He XBaTaeT 3aberasoBkam. Harnpumep, B KOHCTpYyKITiK Tapk
MaxaJia mpucyTCTBYIOT CIOKHbBIE, CHMMETPUYHBIE U COATaHCUPOBAHHBIE
reoMeTpuyecKue ajeMeHThl. BooOlie, B apxXuTekType He TakK ysK MHOTO
CTHUJIEii, KOTOPbIE YIAUHO COYETAIOTCS JAPYT C APYTOM, U TAJTAHTIUBbII
CTIETIMAJIMCT BCET/Ia 3TO YUUTHIBAET. BO-BTOPBIX, 3/1aHNUS, CIIPOEKTHUPO-
BaHHBIE CO BKYCOM, UMEIOT OOIIIe CTPYKTYPbI, KOTOPBIM MOTIMHEHBI
BCE OTJ/IeJIbHBIE 3IeMeHThl KoHCTpyKItnu. Tak, B Cobope Ilapmxckoit
Boromarepu HeKOTOPBIE CTEHBI SIBJISIOTCS HECYTITUMU U CITY3Ka T OTTOPOI
KyTosry cobopa. A 4acTh U3 HUX HAPSAY C APYTUMHU apXUTEKTYPHBIMU
EeTAISIMI UCIIOIb3YeTCS JIJIsT OTBOJIA BOBI 1 HEUHMCTOT.

U onsTh ke, TOBOPS O TIPOTPAMMHOM 00€CIIeYeHNU M, MBI CMOKEM
MPOBECTH MPSAMYIO aHAJIOTUIO ¢ 00J1acThIO CTpOUTENbCcTBA. KauecT-
BEHHasl IPOrPaMMHAasT CHCTeMa He TOJIbKO BBITTOJHSIET BO3JIOKEHHbBIE
Ha Hee (DYHKIIUU, HO U IEMOHCTPUPYET FapMOHUIO, TO €CTh yPaBHOBe-
IIEHHOCTh IIPOEKTa, OJ1aroapsi 4eMy JIerko HOAIaeTCss MOANMUKALIUN,
ITa TapMOHUYHOCTD U cHOATAHCUPOBAHHOCTD Yallle BCEro 00bsCHSIETCS
TEM, YTO XOPOIIO CTPYKTYPUPOBAHHBIE 00BEKTHO-OPUEHTHPOBAHHbBIE
CUCTEMbI COJIEP;KAT MHOKECTBO TIOBTOPSIIONIMXCST CTPYKTYPHbBIX S/1eMEH-
mog-obpasuyos (patterns). Ecim ocMoTpers Ha JI00YI0 KaueCTBEHHYIO
00BbEKTHO-OPUEHTHPOBAHHYIO CHCTEMY, TO MOKHO OOHAPYKUTH 2JIEMEH-
ThI, B3AMMOJIEICTBYIOIIKE JIPYT C IPYTOM /IS Peau3aii HeKOTOPOTro
COBMECTHOTO TIOBEAEHHUs, IPEACTABIAIONIEr0 co00il HedTo OoJibliee,
YyeM TI0Be/IeHIe CYMMBI BCEX TeX JK€ COCTABJISIONNUX. MHOTHe 9/1eMEeHThI
XOPOIIO CTPYKTYPUPOBAHHBIX CUCTEM B Pa3HbIX KOMOWHAIIMSIX TIPUHHK-
MaIOT yyacTue B (DYHKITMOHUPOBAHUY PA3JIMYHBIX MEXaHU3MOB.

Ha szameTky. O6Gpasel, onmcbiBaeT obLlee peLlleHne HEKOTO-
poi obuien Nnpobnembl B onpeaeneHHoOM KOHTeKcTe. B niobon
XOPOLWO CTPYKTYPUPOBAHHOW CUCTEME BCEraa npucyTcTByeT
LLeNbIM crekTp 00pas3LoB, BKOYas MOMOMbI (NpeacTaBnsowme
onpeneneHHble 00LWMe NpMeMbl MPOrpaMMmMpPOBaHNS), MexXa-
HM3Mbl (06pa3ubl NPOEKTUPOBAHNS, NPeaCcTaBNAOLIVE KOHLEMN-
TyaJlbHO 3aKOHYEHHblIe PpParMeHTbl CUCTEMHOMN apXUTEKTYPbI)
N KapKachbl (apxuUTeKTypHble 06pasubl, NpeacTaBnsiowme pac-
LuMpsiemMble LWabnoHbl MPUNOXEHWIA B ONpeaesieHHo obnacTu).

B UML mexanu3mbl MOZIETTUPYIOTCS € TOMOTIBIO Koonepainii. Koo-
nepayus IMeHyeT COBOKYITHOCTb B3aNMO/IEHCTBYIOTINX CTPOUTETbHBIX
OJIOKOB CHCTEMBI, BKJTIOYAsI KAK CTPYKTYPHbBIE, TaK U MOBEJIEHUYECKIE
aneMeHThl. Harpumep, MOKHO paccMOTpeTh paciipesie/ieHHYIO0 CUCTeMY
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yIpasJieHust nH(popMaIueil, 6asa JaHHBIX KOTOPOH pa3MelaeTcs Ha He-
ckosbKuX y3nax. C TOYKYM 3peHust T0JIb30BaTes sl 00HOBJIeHHE MHAPOP-
Malll¥ BBITJISIIUT Kak aToMapHast oriepaiius. Eciu jke B3TJITHY T Ha Hee
U3HYTPH, BCE OKAKETCs HE TaK MIPOCTO, MOCKOJIbKY B OOHOBJICHUU JlaH-
HBIX y4acTBYeT HECKOJIbKO MalivH. /[y co3panms nimo3n IpoCcTOThI
HEOOXO/IMMO BBECTH MEXaHU3M TPAH3aKIIUI, C TIOMOTI[HI0 KOTOPOTO KJIH-
€HT MOJKET IIPUCBOUTH MM HEKOEH OTepalini, KOTopast IPeicTaBIsIeTCs
e/INHON U HeJIeIMMOIT, HECMOTPSI HA TO YTO 3aTParuBaeT HECKOJIbKO 6a3
maHHbIX. B paboTe TakoTo MexaHU3Ma MOTJIA OBl IPUHUMATH YIaCTHE
HECKOJIBKO KOOTIEPUPYIONUXCS KJIACCOB, COBMECTHO 00€CTEUMBAIOIINX
TpaH3aKIuio. MHOTYWE U3 3TUX KJIACCOB OyIYT BOBJIEYEHBI U B [PyTHE
MeXaHU3Mbl — HAIpUMeP, B MEXaHW3M XpaHeHus nHgopmarmu. Takoi
HabOp KIaccoB (CTPYKTYPHASI COCTABJISIONIA ), B3ATHII BMECTE C B3aM-
MOZEHCTBUSMI MeKIy HUMU (ITOBeeHYeCKast COCTaBJIsTIoNIast ), 06pasy-
eT MexaHu3M, kotopbiii B UML nipencrasiisieTcst koonepaiinei.

Koormeparms He TOTBKO MMEHYET CHCTEMHbIE MEXaHU3MBbI, HO ¥ CJTy-
JKUT B KQUeCTBE Peayin3allii BAPUAHTOB MCIIOTb30BAHUS 1 OTI€PAIIHI.

Ipacdmueckoe npencrasiaenne koonepanun B UML mokazano Ha
puc. 28.1. Ita HOTAIMS TTO3BOJISIET BU3YAJIN3MPOBATh CTPYKTYPHbIE
U [TOBe/IEHYeCKUE CTPOUTENbHbBIE OJIOKU CUCTEMBI, 0COOEHHO B CUTYa-
IUSX, KOT/ZIa OHU TIepeceKaloTes ¢ KaaccaMu, nurepdeiicaMu 1 IpyrumMu
aJIeMeHTaMU.

Koonepauus
nms = -

s O6meH \

! COo00LLEHNAMMN )

‘. Mexayysnamun ¢
~ ~ - -,

Rl e

Puc. 28.1. Koonepauun

Ha 3ameTKy. [pnBegeHHas HoTaumsa No3BOASET BU3yann3mpo-
BaTb KOOMepaunto Kak eauHblii GparMeHT C TOYKU 3PEHNUS BHE-
wHero Habntogatena. Ho 6onee MHTEPECHO TO, YTO HaxoaUTCS
BHYTPU Koonepaumn. Packporite ee, 1 Bbl yBUAUTE Apyrve ama-
rpaMmmbl, HaMbOJee BaxHble U3 KOTOPbIX — AnarpaMmmsbl K1accoB
(cTpykTypHaa coctaBadoLLaa koonepaumm) n amarpaMmmsl B3am-
MOOENCTBUSA (ee noBeaeH4Yeckast CoCTaBgoLLas).

ba3oBble NOHATUS

Koonepayus (collaboration) — 210 coobuiecTBoO Kaaccos, MHTEP-
(deiicoB 1 APYTUX IEMEHTOB, KOTOPbIe PAGOTAIOT COBMECTHO /1151 06ec-
HedyeHust Olpe/IeJIeHHOrO II0BeieHNs, 6oJiee 3HAYNMOr0, 4eM [I0BeIeHIe
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Koonepauum

CYMMBI BCEX TeX JKe cocTaBJsgIomux. Koorepaius Takke MOKa3bIBaeT,
KaK HEKHUil 3JieMeHT — Halpumep, Kjaaccupukatop (BKIOYas KJjacc,
uHrepdeiic, KOMIOHEHT, y3eJ WK BapUaHT MCIOJIb30BaHUA) 1160
olepalus, peanusyercss HabopoM Kaaccu@UKaToOpoB U acCOIUAIUIA,
KasK/ash 13 KOTOPBIX OIIPe/ieJIeHHbIM 00pa3oM MrpaeTr OlpeaeeHHYIO
pouib. Koomepaiiust usobpaskaercs B BUJIe 3JUIAIICA ¢ IIYHKTUPHON Tpa-
HUIEH.

UmeHa

Kaxmas xoonepanus f0/KHA IMETh UM, OTIMYAloliee ee OT py-
rux kKoomnepaiuil. VIMs — 3T0 TeKCTOBast CTPOKA; B35ITOE B OT/EJIBHOC-
TH, OHO Ha3bIBaeTCs npocmuiM. Keanuguyuposannoe ums xooneparmum
cHabKeHo MPeGUKCOM — UMEHEM TTaKeTa, B KOTOPOM OHa HAXOJMTCSI.
Kaxk mpaBuio, ipu 1306pakeHn KOOTIEPAIIMN YKa3bIBAETCST TOIBKO €€
MM, KaK TToKa3aHo Ha puc. 28.1.

Ha 3ameTky. IMsa koonepaunm MOXeT COCTOATb U3 N0ObIX OYKB
naTuHCKoro andgasmnTa, UMdp N HEKOTOPLIX 3HAKOB NpernvHaHus
(3a UCkIo4YeHnEM Taknx, Kak gBOeTo4Yme, KOTOPOE UCTMOJb3yeTCH
0119 OTOENEHUNSA UMEHW KOOoMepaumn OT UMEHU BKJTOYAIOLLErO ero
naketa). IMa MOXeT 3anucbiBaTbCHA B HECKOJIbKO CTPOK; KOJN-
4eCTBO CMMBOJIOB B HEM HE OrpaHnyeHo. Ha npaktuke onga nve-
HOBaHWS KOONepaunin NCNoAb3YIOT KPaTKME CYLLLECTBUTENbHbIE,
B3ATble U3 C/ioBapsa MogennpyemMmomn cuctemol. OObIHHO nepBas
OykBa MMEHW Koonepaumn — 3arnaBHas, Hanpumep: Transaction
(Tpanzakums), Chain of responsibility (Llenoyka o6s3aHHOCTEN).

CrpykTypa

Koormepainnu uMeIOT JiBe COCTABJLIONINE: CTPYKTYPHYIO, KOTOPast
ONUCHIBAET KJIACCHI, MHTEP(hENCHl 1 IPyrie COBMECTHO paboTatoriine
9JIEMEHTBI, U TIOBEJIEHYECKYI0, KOTOPAst OMKUChIBAET IMHAMUKY B3aMMO-
JIEACTBUS 9TUX 9JIEMEHTOB.

CTpyKTypHasi COCTaBJISAIONIAS KOOTIEPAIlUA — 3TO BHYTPEHHSIS (CO-
cTaBHast) CTPYKTYpPa, KOTOPask MOKET BKJIIOYAThH JOOYI0 KOMOMHAIIUIO
KJacCU(UKATOPOB, TAKUX KaK KJIACCHI, MHTePdEchl, KOMITOHEHTHI,
y3Jbl. BHYyTpHU Koomepanun aTu Kaaccu(GuKaTopbl MOTYT OBbITh Opra-
HU30BaHbI C UCIIOJb30BAHUEM BcexX 0ObIYHbIX cBa3eil UML, Britouas
acconmaiuu, 06001eHrs 1 3aBucuMocTi. MaKTUYECKU CTPYKTYPHbIE
aCIeKThl KOOMEPAIUii MOTYT UCIIOJIb30BATH ITOJHBIN IMATIA30H CPE/ICTB
cTpyKTypHOTO MojiesmpoBanug UML.

OpaHako B oT/n4Me OT CTPYKTYPUPOBAHHBIX KJACCOB KooIlepa-
WS He BJIaJieeT CBOMMU CTPYKTYPHBIMH ajeMeHTamMu. BmecTo aToro
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OHa TIPOCTO CChLIAETCST HA KJIacchl, MHTEP(ENChl, KOMITOHEHTHI, Y3JIbl
U TIPOYNE CTPYKTYPHBIE 3JIEMEHTBI, 00bSIBJIEHHBIE B JIPYTOM MECTE, UJIN
HCII0JIb3yeT nX. BoT moueMy kooreparusg MMeHyeT KOHIENTYaJIbHBIH,
a He ¢pu3nveckuil pparMeHT CUCTEMHON apXuTeKTypbl. Koomneparms
MOJKET PAclpOCTPAHATHCS HA MHOTHE YPOBHU cucTeMbl. bosiee Toro,
OJIVH M TOT K€ 3JIEMEHT MOXKET IPUHUMATh Y4acThe B HECKOJIbKUX KO-
oreparysix (2 HEKOTOPbIE 2JIEMEHTDI He OY/IyT SBJISTHCS YACTHIO HU OJI-
HOI 13 HUX).

Hanpumep, cuctema posHnuHON TOprosiu yepes3 Internet onucor-
BaeTcsl IPUMEPHO [II0KMHON BapUAHTOB UCIOJb30Banusd. Cpenn HuX,
B 4aCTHOCTH, OyayT Takue, Kak Purchase Items (ITokyrmka ToBapa), Return
Items (BosBpat ToBapa), Query Order (IIpocMoTp 3akaza) u T.11., M KasK/IbIT
13 HUX MOJKeT ObITh peaj30BaH OTAEJbHOI Koomepamnueil. BmobaBox
9THU Koomepaluu OYAyT pas3aesisiTh HEKOTOPbIe 00I1e CTPYKTYpPHbIe
aJIEMEHTBI — Takue Kak kjacchl Customer (Kament) u Order (3akas), —
HO OpraHM30BaHHbIe 0-pasHoMy. Ha Gosiee riiyOOKHUX yPOBHSX CHCTeE-
MBI TaKKe OOHAPYKATCsT KOOIePAIUK, IIPeACTABIISIONINE aDXUTEKTYP-
HO 3HaYnMble MexaHu3Mbl. CkaskeM, B cCTeMe PO3HUYHON TOPTOBJIN
MOZKET IIPUCYTCTBOBATL Koollepalus Internode messaging (MeskyssoBbie
coo01IIeHNsT), KOTOPast OIMUCHIBAET JeTali 3allUIeHHON Iepeiadn co-
OOIIEHNI MEKLY Y3JTaMHu.

Ecnu umeeTcst koomnepaiius, UMeHYIONAas KOHIENTYaJbHbIN (par-
MEHT CHCTEMbI, TO BbI MOKETE TIOIPY3UThCS B Hee, 4TOObI paCCMOTPETh
CKPBITbIE BHYTPH CTPYKTYpHbIe fetanu. Hampumep, Ha puc. 28.2 noka-
3aHO, KaKoil Habop KJaccoB, M300pakeHHBIN Ha JUarpaMMe KJaccoB,
0OHAPY/KUTCS TTPH PACKPBITUN Koomepariu Internode messaging.

porb \

npeacTaBnsemMblin

NHTepgenc
incoming: Queue ageﬁt: TransportAgent
outgoing: Queue sender
receiver
IDistributed
MHOKECTBEHHOCTb [~ o iMessage()
KOHEe4YHoe UMS - 1 KOHHEKTOp
\mailbox * *
» queue: FIFOQueue m: Request
ID
porb

addMessage() header

removeMessage() body

count()

KOHHEKTOp

Puc. 28.2. CTpykTypHble acnekTbl koonepawmu



(392 | | || Koonepauuu

Juazpammol
e3aumodeticm-
eust 0ocyoic-
daromcs

6 2naee 19,
IKIEMNAAPDL —
6 2aee 13,
cocmasnole
cmpykmypol —
6 enage 15.

MoBepeHue

Ecan cTpyKTypHast COCTaBJISAIONIAas KOOIEepain 0ObIYHO H300pa-
JKAETCST KaK [uarpaMMa COCTaBHOU CTPYKTYPBI, TO MOBeIeHYECKAsT
B OOJIBIIMHCTBE CJTy4YaeB TPeICTaBIeHa IMarpaMMOil B3aUMOICHCTBUSL.
Ira [uarpaMMa OMUChIBAET B3AUMO/IEIICTBUE, COOTBETCTBYIOIIEE TTOBE-
JIEHUIO, CYyTh KOTOPOIr0 — 0OMEH COOOIIEHUAMK MEK/Y OObEKTaMK B He-
KOTOPOM KOHTEKCTE JIJIsI IOCTUKEH WS opeiesieHHoi neau. Konreker
B3aMMO/IEICTBUST yCTAHABIMBAET CaMa KOOTIePAI[HsI, OTIPeIeIsTIoNast
KJIACCBI, UHTEPQEIChl, KOMITOHEHTBI, Y3JIbl 1 JAPYTHE CTPYKTYPHBIE dJie-
MEHTBI, 9K3EMILJISIPBI KOTOPBIX MOTYT IIPUHUMATH YIacTHe BO B3aMMO-
JeficTBUM.

[ToBemeHyecKyo COCTABIISIONLYIO KOOTIEPAIMU MOKHO OITUCATH OJ-
HOIl M/ HECKOJIBKUMU JIHarpaMMaMu B3auMoeiictsust. Ecau neobxo-
MO TIOYEPKHYTh BPEMEHHOI MOPSIIOK COOOIEHUT, UCTIOIb3YiiTe
AMarpaMMy T10CJIeZI0BATENbHOCTH; €CJIU K€ OCHOBHOI aKIIEHT HY’KHO
c/lesiaTh Ha CTPYKTYPHBIX CBSI3SIX MEKIY 00BEKTaMU, BO3HUKAIOIUX
B XOJI€ COBMECTHOI JIEATEIbHOCTH, TPUMEHSIITE IUArpaMMy KOMMYHH-
Karu. B 060uX ciydasx moaxo[auT JoOoi BUJ IUarpaMM, TOCKOJIbKY
B OOJIBIITMHCTBE CJIYYaeB OHU CEMAHTUYECKY DKBUBAJIEHTHBL.

ITO 03HAYAET, YTO, MOJIEJTUPYsT B3AMMOIEHCTBIS COOOIECTBA KITac-
COB BHYTPH HEKOTOPOH KOOIEPAIUU, Bbl MOKETE PACKPBITH €€ U O3Ha-
KOMUTBCS € TIOAPOOHOCTSIMU TIOBeieH . TaK, pacKpbiBasi KOOTEPAInio
Internode messaging, BbI MOTJIM OBI YBU/IETD THATPAMMY B3aUMOJIEHCTBHSI,
MOKa3aHHYIO Ha puc. 28.3.

[eWcTBytoLLIEe MULIO

/ NMA
porb

ponu ponu

| m: Request ” qu‘eue: FIFOngue " agent: TrasportAgent

npumMeyaHve

create® coobLeHune
g (m)_Z

TpaHCNOPTHbIE
areHThbl
neprvoamnyeckn
yoansiooT
Coo0LLEeHns N3

acCcoLMMPOBaHHbIX
1 m [y
yore oveMessage C HUMW oYepenen

D‘ B COOTBETCTBUM .
CO CBOeM cTparernei

nJaHNPOBaHUA
/ 1

dokyc 1
ynpasneHusa

1 1
‘addMessage(m)"

JNINHNA XN3HU

Puc. 28.3. NoBeaeH4Yeckme acnekTbl Koonepauum
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Bapuanmut
ucnosb-
306anus
paccmam-
pusatromcs
6 2naese 17,
onepavuu —
6 enasax 4
u9, ceazu pe-
anuzauuu —
6 eaase 10,
Kaaccugu-
Kamopol —
6 2nase 9.

Knaccuguxa-
mopul 00cydc-
daromcs

6 2aaee 9.
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Ha 3ameTky. [loBegeHuYeckme 4acTn koonepaummy OoSKHbI ObiTb
corfiacoBaHbl CO CTPYKTYPHbIMU. VIHbIMK crioBamu, 0O bEKTbI, y4acT-
BYIOLLIME B KOOMEPATUBHbIX B3aMMOAENCTBUSX, A0/TKHbI ObITb 3K3EM-
nasipammn KnaccoB, BXOASLLUMX B CTPYKTYPHYIO YaCTb. AHA/IOMMYHbIM
00Opas3oM yrnoMsHyTble BO B3aUMOAENCTBUMN COOOLLEHNS JOKHbI
COOTHOCUTBLCS C OnepauusiMn, BUOANMbIMU B CTPYKTYPHOW 4aCTuM KOO-
nepauumn. C koonepaupern MoxeT OblTb aCCOLIMMPOBAHO HECKOJIbKO
B3aMMOLENCTBUI, NOKa3bIBAOLWLMX Pa3Hble (HO COracoOBaHHbLIE)
acrnekTbl NoOBeOEHNSI.

OpraHusauus koonepauui

B koormepanusx cucTeMbl HAXOJUTCS CEP/IE ee apXUTEKTYPHI, M0-
TOMY UTO JIe)KAIle B OCHOBE CUCTEMbI MEXAHU3MBI IIPEJICTABJISIOT CY-
IIeCTBEHHBIE TPOEKTHBIE pelnieHust. Bee XopoIo cTpyKTypupoBaHHbIE
00BEKTHO-OPUEHTHPOBAHHBIE CHCTEMbI COCTOSIT U3 PETYJISIPHOTO (TO €CTh
MOCTPOEHHOTO B COOTBETCTBUU C YETKMMHM ITPABUJIAMU ) MHOKECTBA KO-
oreparii OTHOCUTETBHO HeOOJIBIIOTO Pa3Mepa, MOITOMY OYeHb BayKHO
HAYYUTHCS UX OPTaHM30BbIBaTh. CyIecTByeT JBa BUIA OTHOCSIIUXCS
K KOOTIepaIusIM CBsI3€i, KOTOpBIE cJleyeT IPUHUMATh BO BHUMaHUE.

Bo-nepBbIX, 3TO CBSI3b MEXK/Ly KOOTIEpAIlMell U TeM, YTO OHA Peajiu-
syet. Koormepaiiusi MOJKeT peaim3oBbiBaTh JO0 KiraccubukraTop, ambo
orieparuio. ITo 03HAYaeT, YTO KOOMEPAINs OIHCHIBAET CTPYKTYPHYIO
WJIM TIOBEJIEHYECKYIO Pean3aliio COOTBETCTBYIOMIETO KIacCu(PUKATO-
pa uin onepanuy. Harnpumep, BapuaHT MCIOTIb30BaHUsT, KOTOPBIN MMe-
HyeT HabOp CIIEHAPHUEB, BBITIOJHIEMbIX CUCTEMOM, MOKET ObITh peaJiv-
30BaH B BU/ie KOoleparuu. ITOT BAPUAHT UCIIOJIb30BaHMS BMECTeE C €T
NENCTBYIOMMMY JTUTAMUA W OKPY’KAIONIMMU BapUAHTaAMH UCIOJIh30BA-
HUS [IPeJICTaBJsIeT KOHTEKCT KOonepalny. AHAJIOTMYHO KooTleparueit
MOJKET OBITh PeaM30BaHa 1 Oreparisi (KOTopast IMEHYeT Pean3arinio
HEKOTOPO CUCTeMHON ycayTn). B TakoM ciaydae KOHTEKCT hopmMupy-
eT JIaHHas orlepalys BMecTe cO CBOMMHU TTapaMeTPpaMU M BO3MOKHBIM
BO3BpalllaeMbIM 3HaUeHneM. Takas cBs3b MesK/y BApHAHTOM UCIIOIb30-
BaHUA WJIN OIlepaluell n pealnsyionieil Koomeparueil MoeInpyeTcs
C TIOMOTI[BIO CBSI3U Peayn3alinn.

Ha 3ameTky. Koonepauua MoXeT peann3oBbiBaTb 000N BULA,
knaccudukartopa, BkIYas KNnacchbl, BApUaHTbl MCMOSIb30BAHUS,
MHTEPdENChbI, KOMNOHEHTbI U Y35ibl. Koonepaumsi, KoTopasi MoOgenu-
pyeT MexaHn3M CUCTEMbI, MOXET OblTb 1 aBTOHOMHOW; B TAKOM
crly4ae ee KOHTEKCTOM SABNSIETCH BCS CMCTEMA B LLEJSIOM.
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Bo-BTOpBIX, CYIIECTBYIOT CBSI3W MEXKIY CAMUMK KOOIIEPAIMSIMU.
OpHu U3 HUX MOTYT YTOYHSITH OTIMCAHUS JAPYTUX; ITO MOXKET OBITH CMO-
JIeJTMPOBAHO B BU/Ie CBsI3u yrouHeHusi. [1og00HbIe CBSI3U MeXKIY KOO-
nepanusiMu OOGbIYHO OTPAKAIOT CBSI3M YTOYHEHUS] MEK/IY BapraHTaMu
UCTIOJTb30BAHMS, KOTOPbIE OHU MTPE/ICTABJISIOT.

O6a Busa cBsi3eil wutocTpupyet puc. 28.4.
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Puc. 28.4. OpraHnzaumsa koonepauui

Ilaxemvt Ha 3ameTky. Koonepauuu, kak 1 niobble opyrve anemMeHTbl Moae-
o6cysic- nen UML, MmoryT rpynnnpoBaTtbCd B nakeTbl. Kak npaBwsiio, B 3TOM
daromcs BO3HMKaeT HEOOXOANMOCTb TONbKO MPU MOAENVNPOBAHUN O4EHb
6 enage 12. 6ONbLUNX CUCTEM.

TUNKUYHbIE NPUEMBI MOIENMPOBAHNS

MopenupoBaHue poneu

OGBEKTHI MPEACTABISIOT OT/AEAbHbBIE CYIIHOCTH B CTATHYECKOM 10~
JIO)KEHWH W B TMHAMUKe. BMecTe ¢ TeM MBI HepeZIKo XOTUM TT0Ka3aTh
HEKOTOPbIe 00IIIe YaCTH B OTIPeIeJIEHHOM KOHTeKcTe. YacTh B mpejie-
JIax KOHTeKCTa HasbiBaeTcst poawio (role). BepositHo, Hanbosiee BaskHOE
Ha3HaveHUe poJiell 3aKI09IaeTCs B MOIEIMPOBAHUYN TUHAMUYECKIX
B3anMozeiicTBrit. OOBIYHO B TAKUX CJAyYasaX He MPUXOAUTCS MOJEIN-
pPOBaTh KOHKPETHBIE 3K3EMILISAPLI, CYIeCTBYIONINE B PeajbHOM MUpeE.
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Bsaumooeiic-
meus 00cydic-
daromcs

6 enasax 16
u19. Buym-
pennas
cmpykmypa
paccmam-
pueaemcs

6 2naee 15.

Juazpammot
é3aumodeticm-
eus oocydc-
daromcs

6 2naee 19,
ouazpammol
desmeJro-
HoCcmu —

8 2naese 20.
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BMecTo 9TOTO BB MOJIEJIMPYETE POJIM B HEKOEM MOBTOPHO HCIIOJIb3Ye-
MOM 00paslie, B Ipejiesiax KOTOPOro OHM, [0 CYTH, 3aMEeMIAoT 00bEKThI,
MOSIBJISTIOIMECST B MHANBYIYJIbHBIX 9K3eMILIsipax oOpasiia. Harpumep,
€CJIM Bbl XOTHTE CMOJIEJINPOBATh BAPUAHTBI PEAKIIUK OKOH B OTlepali-
OHHOII cUCTeMe Ha JABUKEHWS U MIETYKU MBIIIH, BbI JOJIKHBI HAPKHCO-
BaTh JUArpaMMy B3aUMOJEICTBUM, COAEPIKAIILYIO POJIU, TUIIBI KOTOPbIX
BKJIFOYAIOT OKHA, COOBITHST 1 00PabOTUNKH.
Yro6bl CMOJIETIUPOBATH POJIH, HEOOXOIMMO:

O OmnpenennTh KOHTEKCT, B KOTOPOM B3aUMOJEHCTBYIOT OObEKTHI.

Q WaentuduimposaTh HeOOXOAUMbIE W JOCTATOYHBIE POJIH, € TIO-
MOIIIBIO KOTOPBIX MOKHO BU3YaTU3UPOBATD, CHETTU(PUITTPOBATD,
KOHCTPYHPOBATh MJIN JJOKYMEHTUPOBATh MOIEIUPYEMbIil KOH-
TEKCT.

O M306pasuth UX Kak POJIM B CTPYKTYPUPOBAHHOM KOHTEKCTE.
[To BO3MOKHOCTH IPUCBOUTD Kaska0il poau ums. Ecau mis
KaKO-/1n00 U3 HUX HEJIb34 11000paTh OCMbICJIEHHOE UMS, U300pa-
3UTD ee KaK OEe3bIMSTHHYIO.

O PackpbITh CBONCTBA KayKIOH POJIH, KOTOPbIe HEOOXOAMMBI U JI0-
CTATOYHBI JIJIS1 MOJIEJTUPOBAHUST KOHTEKCTA.

Q IlpeacraBuTh posiM M MX CBSI3U Ha JAMarpaMMe B3aUMOJIEHCTBUS
WJIH InarpaMMe KJIacCOB.

Ha sameTtky. CemaHTnyeckas pasHumua Mexay KOHKPETHbIMMU
ob6bekTaMn U PONSIMU AOCTATOYHO TOHKA, HO HE CNIOXHA O/1g
MOHMMaHMS. YTOYHASA CKasaHHOE BbillEe, cleayeT OTMEeTUTb, 4TO
ponb UML — aT0 npegonpeneneHHas HacTb CTPYKTYPUPOBaH-
HOro knaccmudukaTopa, Takoro Kak CTPYKTYPUPOBaHHbLIN KNnacc
nnu koonepauus. Ponb — 3T0 HE 0OBLEKT, HO OMMCcaHMe; oHa Npu-
BA3aHAa K 3HAYEHWIO BHYTPW KaXA0ro aKk3emnnapa CTPyKTypupo-
BaHHOro knaccudukaTopa. Takum 0O6pasom, poJsib, Kak U aTpmoyT,
COOTBETCTBYET MHOIMMM BO3MOXHbIM 3Ha4eHUsM. KOHKpEeTHbIe
0ObEKTbI MOABAATCA B cneumduyeckmx npumepax, B HAaCTHOCTU
Ha amarpaMmmMax 06beKkToB, KOMMNOHEHTOB U pa3MeLleHus. Ponu
NosIBNSATCA B 0000LLEHHbBIX ONMMCAHUSX — Ha gMarpaMmmMax B3am-
MOAENCTBUSA N OEATENBHOCTH.

Ha puc. 28.5 Bbl BupiniTe uarpaMMy B3auMO/IEHCTBUSI, OTTUCHIBA-
IOIIYT0 YaCTUYHBIH CIIeHAPHUi OCyIlecTBAeHNsT TeJe(hOHHOTO BbhI30BA
B KOHTEKCTE KOMMYTATOPa. 3/1eCh HAJIUIIO YeThipe poJt: a (CallingAgent —
BoisbiBaomuit Aborent), ¢ (Connection — [loakmmouenue), a Takske t1 1 t2
(ax3eMrsapol Terminal — Tepmunas). Bee onm, 10 CBOEM CyTH, ABJISIOT-
Cs1 KOHIIENTYaIbHBIMU «3aMECTUTEISIMU» KOHKPETHBIX 00BEKTOB U3 pe-
aJTbHOTO MUPA.
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Bapuanmuwi
ucnoav3oea-
Hus 00cydc-
daromcs

6 enage 17.

2.1 : startBilling

1: create

a : CallingAgent
| ¢ : Connection

 —
2 : enableConnection
’/1.1 : add \1 2: add

t1 : Terminal t2 : Terminal

Puc. 28.5. MogennpoBaHune ponen

Ha sameTky. Ha puc. 28.5 npeacraBneH npumMep Koonepauum,
KOTOpas npencraBngeT coobwecTBO OOBHLEKTOB 1 APYrUX ane-
MEHTOB, paboTalLLNX COBMECTHO AN obecneyeHus onpene-
JIEHHOTrO NMOBEAEHMS, NPEACTABASIOLWLEro OO0 HeYTOo BonbLuee,
YyeM NoBeAEHME CYMMbI TEX Xe 3NeMeHTOB. Koonepaunn umetoT
[BE COCTaBAgoWMeE: CTPYKTYPHYIO (OMMCHIBAIOLLYIO POaN Kiac-
CMOUKATOPOB U X CBA3U) N AMHAMUYECKYIO, U NOBEAEHYEeC-
KyI0 (OMMCBIBAIOLLYIO B3AMMOLENCTBUS MexXay 3TUMU NpoToTUM-
HbIMUW 3K3eMnasgpamMmmn).

MopgenupoBaHue peannsauum BapuaHTa

UcnoJyib30BaHUA

OnHO M3 Ha3HAuYeHWH KOolepaluii COCTOUT B MOJIEJINPOBAHUN Pe-
aJM3aIMY BapuaHTa UCT0Ib30BaHMs. Kak mpaBuiio, aHain3 CUCTeMbl
JIUKTYeTCS TeMU BapraHTaMU UCIIOJIb30BAHUS, KOTOPbIE BbI UIeHTU(DU-
nupoBasn. [lepexo/is ke K aTamy peaausariui, Bbl JOJKHBI MATePUAJIN-
30BaTh UX B BU/IE KOHKPETHBIX CTPYKTYP 1 1oBeieHuii. B ob1em coryuae
KayK/[blil BADUAHT UCIIOJIb30BAHMUSI IOJKEH OBITh Peain30BaH OLHOM MJIN
HECKOJIbBKUMHU KooriepaiiusiMu. Eciii paccMaTpuBaTh CUCTEMY B I1€JIOM,
TO KJIacCU(PUKATOPHI, YIACTBYIOIHME B KOOTIEPAIIUH, KOTOPAst CBI3aHa
C HEKOTOPBIM BapHMAHTOM HCIIOJIb30BaHUs, OyAyT IMPUHUMATH y4acTHe
U B IPYIUX Koomepanusx. Takum 00pa3oM, CTPYKTYPHOE COAEPKUMOE
KOOTIepaIiuii UMeeT TeH/IEHITUIO TIEPEKPHIBATHCS.

YT06BI CMOAETMPOBATH PEATN3AIINI0 BAPUAHTA NCIIOIb30BAHMS, CIe-
NyeT:

O WaertudunupoBath CTPYKTYPHbIE 3JIEMEHTBI, HEOOXOIUMBIE U JIO-

CTaTOYHBIE JIJIs BEIPA)KEHUSI CEMAaHTUKN BapUaHTa NCIIOJIb30BAHMSI.
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U OpranusoBatb 9TH CTPYKTYPHBIE 3JIEMEHTBI B /IMarPaMMbI KJIACCOB.

U PaccmotpeTs oTesibHbIE CIIeHapuH, TPEACTABIISIONIAE TaHHBIH
BapMaHT UCTOJb30BaHus. Kaxaplii ciienapuii onmuchbiBaeT KOHK-
PETHBIN TTyTh BBITTOJTHEHNST BAPUAHTA MCTIOJIb30BAHNS.

O Otob6pasuth AUHAMUKY THX CIIEHAPUEB Ha [UarpaMMax B3au-
MozielicTBus. M cmob30BaTh [uarpaMmbl TI0CJIEI0BATEIbHOCTH,
ecJIl HY)KHO HOJYEPKHYTh BPEMEHHOI TOPSIZIOK COOOTIEHMI,
WJIM JIMarpaMMbl KOMMYHUKAIIMH, €CJIM BajKHEE CTPYKTYPHbIE
CBSI3U MEKY OObEKTAMH, YYACTBYIOIIUME B KOOTIEPAIIUN.

O OpranusoBatb 9TH CTPYKTYPHbBIE U MTOBEJEHUECKUE 3JI€MEHTHI
KaK KOollepalinio, KOTOPYIO MOKHO COEIMHUTD ¢ BADUAHTOM HC-
10JIb30BAHMS TIPU IIOMOIIU CBSI3U Peau3aliii.

Hampumep, Ha puc. 28.6 nzobpakeHbl BADUAHTHI HCITOJIb30BaHUS,
OTHOCSIUECS K CUCTeMe KOHTPOJISL KPeJUTHBIX KapTo4yeK, BKJIoYas
ocHoBHbIE: Place order (PasmectnTs 3aka3) u Generate bill (BoimaTh cuer),
a TaksKe mounHeHHbIe: Detect card fraud (OOHAPYKUTH MOTIIEHHITYECTBO )
u Validate transaction (IIpoBeputh TpaH3akiuio). XoTs B GOIBITMHCT-
Be CJy4aeB He BO3HUKAET HEOOXOAUMOCTH B SIBHOM MOJETMPOBAHUN
3TOM CBSI3N — TAKYIO 3a/la4y MOXKHO BO3JIOKUTH HA UHCTPYMEHTAJIb-
HbIe CPE/CTBA, — Ha JaHHOM PUCYHKe IIOKa3aHa ABHAs MOJeJIb pealn-
3anuu Place order ¢ moMoIpio Kooreparuu Order management (YipassieHue
3akazamu). B ¢Boto ouepesp, aTa Kooneparust MOKeT ObITh Pa3ioKeHa

O6HapyXnTb
NOANOXHYIO KapTy

«BKJ'IlO‘-IaeT»/ 4
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Puc. 28.6. MooennpoBaHue peanmaaumm BapnaHTa MCnoib30BaHUs
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Onepayuu
obcymxcoarom-
cs 6 znasax 4

u9.

Ipumenanusn
obcymxcoarom-
csa 6 2aage 6.

Ha CTPYKTYPHBIN U TOBEIEHYECKUI aCTIEKTBI, UYTO B UTOTE JIA€T IUarpaM-
MBI KJIACCOB U JIMarpaMMbl B3aumojeiicTeust. Takum oOpasoM, yepes
CBsI3b peasin3alliil BApUAHT MCIOJb30BAHMS CBI3BIBAETCS C €TO CIleHa-
PUSIMU.

B GosbIIMHCTBE cIydaeB HET HEOOXOAUMOCTH MOJAEIUPOBATH SIBHO
CBS3b MEK/y BADUAHTOM MCIIOJb30BAaHUS U PEATU3YIOINIeil ero Koorre-
pareii. MoKHO OCTaBUTh 3TO COeIMHEHNE HA 33{HEM IIJIaHEe MOJIEJH,
a 3aTeM TO3BOJIUTh MHCTPYMEHTAIBHBIM CPEJCTBAM HMCIIOJIb30BATh €T0,
4TOOBI YIIPOCTUTH HABUTAIIMIO MEK/Y BAPUAHTOM HCIIOJb30BAHUS 1 €T0
peasn3aimen.

MopgenupoBaHue peanusauum onepauum

Ente oiHo Ha3HaueHME KOOIepalliil — 3TO MOJIEIMPOBaHUE peasn-
3anuu oneparuid. Yacto ee MOKHO crieninuIIMpoBaTh HETIOCPE/ICTBEH-
HO B KOJIe, OJTHAKO [IJIsI TEX OIEPAIHii, KOTOPbIe TPeOYIOT COBMECTHOMN
pPabOTHI HECKOIBKUX 00BEKTOB, MEPe/l HATMCAHUEM KOJIa JIyUIe CMOJIe-
JINPOBATH PEATUIAIIIO C TTOMOIIHIO KOOTIePAINH.

KonTekcT peanmsaiinu oreparmy COCTaBISAIOT TapaMeTphl, BO3Bpa-
1aeMble 3HAUEHUST U OOBEKTBI, JIOKAJIbHbIE 10 OTHOIIEHUIO K Heil. Takum
06pa3oM, STH HJIEMEHTBI BUMMBI JIJIsI CTPYKTYPHOTO acIieKTa KooTepa-
MU, KOTOPast peasin3yeT JaHHYIO oreparuio (mogoOHO TOMY Kak JeicT-
BYIOIIIME JINIIA BUUMBI JIJIs1 CTPYKTYPHOTO acleKTa KOoolepaly, pea-
JU3yiolell BapuaHT UCI0JIb30BaHus ). CBA3M MeXK/y 9TUMU YaCTIMU
MO>KHO CMO/IEJIUPOBATH TP MTOMOIIIU IMarPaMM COCTaBHON CTPYKTYPBI,
OTIHMCHIBAIOIINX CTPYKTYPHYIO YAaCTh KOOIIEPAINH.

YT006bBI CMOAEIUPOBATH PEATU3AINIO ONlEPALNN, HEOOXOAUMO:

U UaentuduimpoBaTh mapaMeTpbl, BO3BpaniaeMble 3HAYEHUS U JPY-
re 00beKThI, BuAuMbIe orepaiuu. OHU BBICTYTIST B KA4eCTBE
poJieit Koomneparum.

U Ecan onepanus 10CcTaTOYHO MPOCTA, NMPEACTABUTH €€ peasn-
3al1I0 HEellOCPeICTBEHHO B KO/, KOTOPbIl MOKHO IIOMECTUTD
Ha 33JIHUN MJIAH MOJIETN JINOO SIBHO BU3YaTM3UPOBATE B TIPHUMe-
YaHWUU.

U Ecau onepanus ca0KHA aIrOPUTMUYECKU, CMOJIEINPOBATh €e
pean3aluio ¢ TOMOIIBIO [UarpaMMbl 1€ TeJIbHOCTH.

Q Eciawm onepartist croskHa au60 TpedyeT J0JT0T0 U TIHIATETbHOTO
MTPOEKTUPOBAHUS, TPEJICTABUTD €€ PeaTn3alnio B BUe Koorepa-
uuu. B panbHeineM MOKHO pa3BepPHYTh CTPYKTYPHYIO U 1TOBe-
JIEHYECKYTO COCTABJISIONINE KOOTIePAIH, NCTIOJIb3Ys COOTBETCT-
BEHHO JIarpaMMBbl KJIACCOB M IarpaMMbl B3aUMO/I€1iCTBUS.

B kauecTBe nipuMepa Ha puc. 28.7 1oKa3aH akTUBHBIIN KJacc RenderFrame
(IToctpoenne®peiima) 1 pacKpbIThI TpH ero oreparn. DyHKIH progress



TvnuyHbIe NPUEMbI MOAENUPOBAHMS

Axmuenvte
KJ1accol
oocync-
daromcs

6 enage 23.

Huazpammot
desmenvhoc-
mu 0ocyoic-
daromcs

6 eaase 20.

Oopasupi

u KapKaco.
obcymxcoarom-
ca 6 enage 29.
Tam sce pac-
cmampu-
eaemcs
npumep mo-
denuposanus
Mexanuzma.

L ]399

(06paboTKa) OCTaTOUYHO MPOCTA U MOKET OBITH PeaJn30BaHa cpasy
B KOJIe, IPUBEJICHHOM B TIpUMeYaHnu. A BOT omepaius render (Busya-
JIU3UPOBATH) HAMHOTO CJIO’KHEE, TOTOMY €€ pean3aliis BO3JI0KeHa
Ha Koorepaiuto Ray trace (TpaccupoBka syueit). XoTs Ha pUCYHKE 3TO
He TI0Ka3aHO, BbI MOTJIH ObI U3YYHTh KOOIIEPAIINIO USHYTPU U YBUIETH €€
CTPYKTYPHbIE U TTOBeJIEHYECKIE ACTIEKTHI.

——————

y Ray trace H

N !
RenderFrame IR IR

4 0 Tmmees -
7/
setContents e
render -=-- return
progress— = T|T T T T T~ (totalPolygons-remaining)/
totalPolygons

Puc. 28.7. MogennpoBaHune peanm3auum onepaumn

Ha 3ameTky. Onepaumio MOXHO MOAENMPOBATL U C UCMONb30-
BaHMEM OuarpamMm OeATeNIbHOCTU. OTU auarpammbl, Mo CyTu,
npencTasnaT codbor 6/10K-CxeMbl, MO3TOMY AJ19 aNrOPUTMM-
4eCkM CNOXHbIX ornepaLuii, KOTopble HYXXHO MOAENMPOoBaTh SBHO,
3TO 00bIYHO HaMNy4LWwnin BbIOop. OgHaKko ecnv onepaums Tpedyet
y4yacTusa MHOXecTBa 00bekToB, slyylle BbiOpaTh Koonepauuu,
MOCKOJIbKY OHW MO3BOIAIOT MOAEIMPOBAaTh Kak CTPYKTYPHbIE, Tak
1 NOBeAeHYecKMe acnekTbl onepaLnm.

MopgenupoBaHue MexaHu3ma

B x0poIio cTpyKTypupoBaHHO# 06BEKTHO-OPHEHTUPOBAHHON CHIC-
TeMe BCer/a MpUCyTCTBYET IeJiblii criekTp 06pasios. Ha onroM komie
HTOTO CHEKTPa Bbl OOHAPYKHUTE MIAUOMBI, IIPEACTABIISIONNE YCTOM-
YUBbIEe KOHCTPYKITNY SI3bIKA Peain3aliiy, a Ha IPYTOM — apXUTEKTYP-
Hble 00pa3Ibl ¥ KapKachl, 00pasyolie CUCTEMY B II€JIOM U 3a/Iaf0lne
oTipeieJIeHHBIN CTUJIb. B cepeanne ke clieKTpa pacnoJiaraloTcs Mexa-
HU3MbI, OITUCHIBAIOIIIE PACTIPOCTPAHEHHbIE 0OPA3I[HI TPOEKTHPOBAHNS,
MTOCPEJICTBOM KOTOPBIX CUCTEMbI B3AUMOJIECTBYIOT IPYT € Ipyrom. Me-
xaHu3mMbl B UML nipeficTaB/sioT ¢ TOMONIBIO KOOTIEPAIUii.

MexaHu3Mbl — 3TO aBTOHOMHbBIE KOOTIEPAIUN; UX KOHTEKCTOM SBJISI-
eTCsl He KaKON-TO OJMH BapUaHT UCIOJIb30BAHUA WM OJHA OIlepalusd,
a crcteMa B 11es1oM. JI10601i 371eMeHT, BUZIUMBIN B HEKOTOPOI 4aCcTU CUC-
TEMbI, — KaHNU/AT Ha y4acThe B MeXaHu3Me.
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MexaHU3MBbI TPEICTABISAIOT APXUTEKTYPHO 3HAYNMbIE TPOEKTHBIE
PEIEHNUsT, 1 OTHOCUTBCS K HUM CJIe/lyeT cepbe3no. OGbIYHO MEXaHU3MbI
npejiaraeT CUCTEMHBIN apXUTEKTOP, U C KasK/I0M HOBOW Bepcueil OHU
M3MeHSIOTCs. B KOHIle KOHIIOB BbI 0OHAPYKIBAETE, YTO CUCTEMA CTAIA
pocToil (IIOCKOJIbKY B MEXaHU3Me Peau30BaHbl TUIIMYHbIE B3aUMO-
JIeICTBUA ), TOHATHOMN (TaK Kak K MTOHUMAHUTO CUCTEMBI MOKHO TTOIONTH
CO CTOPOHBI €€ MEXaHU3MOB) U THOKOH (HACTPANBast KaKIbIil MEXaHU3M,
BbI HACTpauBaeTe CUCTEMY B I[EJIOM).

Yro6bl CMOJIETTMPOBATH MEXaHI3M, HEOOXOIUMO:

Q

0o

W pentnduiipoBath OCHOBHBIE MEXaHI3MBbI, 00PA3YIOIIe apXu-
TEKTYPY cucteMbl. MIX BBIOOP IUKTYeTCST OOIMM apXUTEKTYP-
HBIM CTUJIEM, KOTOPBIM BbI PEINJIN MOJOXKUTh B OCHOBY CBOEH
peasiu3aiuu, HapsiLy CO CTUJIEM, HarOoJIee TIOIXO/ISIIUM K ITPe/-
METHOU 00JTaCTH.

[IpencTaBuTh KAKIBII MEXaHU3M B BU/IE KOOTIEPAIUN.
PackpbITh CTPYKTYPHYIO U [TOBE/IEHYECKYIO COCTABJISAIONIIE Yac-
TH KaX/I0M KOOIepalnu, 10 BO3MOKHOCTHU CTapasichb HAXOINUTh
COBMECTHO UCITOJIb3YEMbIE 3JIEMEHTDI.

YTBepANTL MEXaHU3MbI HA PAHHEW CTaINM KU3HEHHOTO KA
pa3paboTky (OHU UMEIOT CTPATETHYECKOE 3HAUYEHME ), HO BIIOC-
JIEICTBUU B KAXK/ION HOBOUM BepCUU Pa3BUBATDL UX 11O Mepe TTPO-
SACHEHUS JleTaslell pealnsalm.

CoBeTbl 1 NOACKA3KK

ITpu mopemupoBanun koornepaiuit B UML nomuuTe, 4T0 Kayk1as u3
HUX JIOJIKHA JIHOO MTPEJICTABIISATH PEATH3AIIMIO BAPUAHTA MCTIOIb30BAHIIS,
JIO0 CITYKUTH ABTOHOMHBIM MEXaHU3MOM YPOBHSI BCEl CUCTEMBL. XOPOIIIO
CTPYKTYPUPOBaHHAsI KOOTepAIns 00J1a1aeT CJAEYIONIUMI CBOUCTBAMM:

d
a

Q

Q

BKJIIOYAET KaK CTPYKTYPHBIH, TaK U TTOBEJCHYECKUN aCIIeKThI;
MPE/ICTABIISIET COOOM YeTKYIO aOCTPAKIIUIO HEKOTOPOTO UIEHTH-
(hurupyemoro B3auMoieicTBUS B CUCTEME;

peiKo OBIBAET MOJHOCTHIO HE3aBUCUMOM, HO Yallle TIePEeKPhIBaeT-
Cs1 CO CTPYKTYPHBIMM 3JIeMEHTAaMU JIPYTUX KOOI PAIIHi;
MTOHSATHA U TTPOCTA.

Mzob6paxas koonepanuio 8 UML, npuaep:KkuBaiTech cemayonmx
MIPaBUJL:

Q

SIBHO M300paskaiiTe KOOMePaIuio TOIbKO TOT/[a, KOT/[a 3T0 Heo0-
XOJIUMO JIJIs TOHUMaHUS €€ CBSI3ei ¢ IPYTUMHU KOOTIepalusiMH,
KJaccuuKaTopaMu, orepanusiMu UJIu CUCTEMOM B 11es1oM. B oc-
TaJIbHBIX CJIydasX UCIIOJIb3yHTe KOOIIepalluu, HO OCTaBJIsIITe UX
Ha 3a/lHeM IIJIaHe MOJIeJIN;

OpraHusyiTe Koonepaiun B COOTBETCTBUU C I1PE/ICTABICHHBIMU
UMU KJIacCu(GUKATOPaMu WK OTEPAIIUSIMEU JTHOO0 TIOMeTanTe
B ITAKETbI, ACCOIMMPOBAHHBIE C CUCTEMON B 1[EJIOM.



Fnaea 29. O6pasubl U KAPKAChI

B a1o01 r1aBe:

OO0pa3siibpl ¥ KapKachl

MozaempoBaHnie 00pasinoB MPOEKTHPOBAHHUS
MoaempoBaHie apXUTEKTYPHBIX 00Pa3IoB
OGecnieyeHne JOCTYHOCTH 00Pa3IoB

Bce xopoliio cTpyKTyprpoBaHHBIE CUCTEMBI TIOJTHBI 00pa3IioB (patterns).
O6pasel| npeiaraeT TUIMIMYHOE PellleHre TUITNYHOM TIpo0JIeMbl B JaH-
HOM KOHTeKcTe. MexaHnu3M — aTo 06pasell MPOeKTHPOBAHUS, IPUMEHSI-
eMblIii K coobIecTBy Kaaccos; Kapkac (framework) — 970, Kak mpaBuJio,
ApPXUTEKTYPHBII 06pasell, MpeAaaraoiuili paciupsieMblil abJIoH J1JIst
PUIOKEHUI B HEKOTOPOU TIPeAMETHOI 00J1aCTH.

OO6pa3siibl UCIIOJIB3YIOTCS st CHEUMUIIMPOBAHUS MEXaHU3MOB
1 KapKacoB, 00pasyolnx apxXUuTeKTypy cucTeMbl. Bol pesraere obpaserr
JIOCTYITHBIM, SICHO UJIEHTUMDUITUPYST BCE «BUITKU», <PO3ETKU», «<KHOTIKI»
n <«iugepbaaThi», ¢ MOMOIIbIO KOTOPBIX M0Jb30BaTelb HACTPAUBaET
obpaserr 71s1 IPUMEHEHNST €T0 B OTIPeIeIEHHOM KOHTEKCTE.

BeeneHune

O TOM, CKOJIBKO CYIIECTBYET CII0COO0B cOOPaTh IOM U3 KYy4H JIOCOK,
MOSKHO OBILT0 ObI cTcaTh Thicsiun crpanuil. Macrep u3 Can-MpaHimcko
MPE/ICTAaBUT Ha Balll Cy/i BBIKPAIIEHHOE B SIPKUI 1IBET 3/laHNE B BUK-
TOPMAHCKOM CTHJIE, C OCTPOKOHEYHOI Kpbiieil. CTpouTeb U3 mITa-
Ta MaH IpeBpaTUT TPYAY AOCOK B JOMHUK B BHJE COJOHKH, OOIINUTOM
JNPaHKOM.

BrerHe a1 10Ma TIPeACTaBASIOT cOO0¥T IBa COBEPITEHHO Pa3HbIX
APXUTEKTYPHBIX CTHIIsI. Kakablii cTporTE b, OCHOBBIBAsICH Ha COOCT-
BEHHOM OIIbITE, BEIOEPET TOT CTUJIb, KOTOPBIN JIyUIlle BCETO YIOBJIET-
BOpsieT TpeOOBaHUSIM 3aKa34rKa, a 3aTeM CJIerKa MOJAKOPPEKTHPYET
C YYETOM TTOKeJaHWH KJIWeHTa U OTPAaHNYeHU i, HaKJIa/[bIBAeMbIX BbI-
OGpaHHBIM MECTOM, @ TAKKe ¢ MECTHBIMU CTPOUTEIHHBIMU HOPMaMU
1 IIPABUJIAMH.
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[Tpu mpoexkTHpPOBAHUM IOMa HEJIB3SI CHSTH CO CUETOB U HEKOTOPBIE
ob61re pobIeMbl, YCTaHABIUBAIOIINE Pa3yMHbIE TPEIEJIbl aDXUTEK-
TopckuM (paHTazusaM. EcTh Julb orpaHnueHHOe YKCJIO POBEPEHHBIX
c110c000B KOHCTPYMPOBAHUS CTPOIIHII, HA KOTOPBIE OMMPAETCS KPBIIIa,
U OTPAHMYEHHOE YUCJIO CIOCOOOB MPOEKTUPOBAHUS HECYIIEN CTEHBI
C IBEPHBIMU ¥ OKOHHBIMU TpoeMaMu. Kask/ oMy CTPOUTEIIIo 7Sl periie-
HUST 9TUX TUITMYHBIX TPOOJIEM MPUETCS BHIOPATH TE€ WM MHbBIE MeXa-
HU3MBI, TPUCTIOCA0INBAsT UX K 00TI[EMY apXUTEKTYPHOMY CTUJIIO U MECT-
HBIM HOPMaM.
[TocTpoenne MporpaMMHBIX CUCTEM MTOJAYNHSIETCS TeM K€ TPUHITH-
maMm. Besikmii pas, oTpbIBas riiaza 0T KOHKPETHBIX CTPOK KOJIa, BbI OOHA-
Py/KMBaeTe TUITMYHBIE MEXaHU3MBI, KOTOPbIE OTPEEIISTIOT CII0c00 Opra-
HU3AIMK KJAaCCOB M APYrux abcrpakiuii. Hampumep, B yrpas/isseMoit
COOBITHSIMU CHUCTEME TIPUMeHeHre 00pasIa MPOEKTUPOBAHNST, U3BECTHO-
TO IO/l UMEHEM <I[eTI0YKa 00SIBaHHOCTE», — HTO THIIMYHBIN CI10c00 Op-
raHu3anu 00paboTyrka coObITHit. ECsin B3T/ISTHYTh 4y Th BBIIIE YPOBHS
9TUX MEXaHU3MOB, TO BBl YBUUTE TUITUIHBIE KAPKACHI, (hOPMUPYIOITHE
apXUTEKTYPY Bceii cucteMbl. Harmpumep, B UHGOPMAITHOHHBIX CUCTEMAX
pUMEHEHHE TPEXCIOMHOM apXUTEKTYPhI — PACIIPOCTPAHEHHBIN CITOCO0
JTOCTHIKEHUS YeTKOTO pasjie/ieHrst 00s13aHHOCTEI MEK /Ly TTOJIb30BaTE b~
cKUM uHTepdeiicoM, XpaHenreM nHdopmau 1 6usHec-o6beKTaMu
U TIPaBUJIAMU.
Koonepayuu B UML Bam Hepeako TMpUIeTcss MOJAETNPOBAaTh 0OPA3Ibl IIPOEKTH-
obcyscdarom- POBAHU, TAKKE Ha3bIBaeMble MEXaHU3MaMU, KOTOPbIe MOKHO TIPE/I-
cs 6 21a6e 28, CTaBUTH B BUJIE KOOIEPAIUil. AHATIOTUYHBIM 06Pa30M apXUTEKTypPHbIE
naxemol — 00pasIbl MOIETUPYIOTCS KaK KapKachl, IPeACTaBIsieMble B BUJIE MaKe-
6 znaee 12. TOB CO CTEPEOTUITAMU.
Jlist o6pasiios o6oux Tunos B UML npegycMoTpero ocoboe rpadu-
yeckoe npezacTasienue (cMm. puc. 29.1).

Kapkac «Kapkac»
\ [ebutopckas
o 3a0/KEHHOCTb

- ~

‘< ~
.,/ BubicTaBneHue .

|\ cH4eTos .\)\/
.
.’

MeXaHU3M

Puc. 29.1. MexaH13Mbl 1 KapKachbl
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Obpasey, (pattern) — ato obiiee pelneHre TUITUYHOM TTPOOTEMBI
B IAHHOM KOHTeKcTe. Mexanusm — 31o o6pasel mpoeKTUPOBAHISI, TPHU-
MEHUMBIH K coobiecTBy KiraccoB. Kapkac (framework) — ato apxurek-
TYPHBII 06pasel], MpeTaraloniuii pacuMpsieMblil MabI0H st TIPIIIO-
’KEHUI B HEKOTOPOU MPeIMETHO 06JIaCTH.

OGpa3ubl 1 apxuTekTypa

3anumasich pazpaboTKOI apXUTEKTYPhl HOBOW CUCTEMBI WU Pa3-
BUTHEM CYIIECTBYIOIEH, Bbl B II0OOM cilyuyae HUKOT/Aa He HauMHaeTe
¢ Hyss. HanpoTus, NpesKHUI OIBIT U COTJIallleHns HATaJKUBAIOT Bac
Ha [PUMEHEHKMEe TUIIMYHBIX IPUEMOB PEIleHUs] TUITHIHBIX TIPOBJIEM.
Hanpumep, pu MOCTPOEHUH CUCTEMbI, aKTUBHO B3aUMOJIEHCTBYOIIEN
C MOJIb30BATEJIEM, BbI MOJKETE 33/1eHiCTBOBATh MCIIBITAHHbII 0Opasel] «<Mo-
JieIb—IpecTaBIeHe—KoHTposep» (model—view—controller), koto-
PbIii TI03BOJISIET YE€TKO OTAENUTH 0OBEKTHI (MOJIE/b) OT X BHEITHETrO
[PEACTABJICHUS M OT areHTa, 00eCnedynBaIoIero NX CHHXPOHU3AIUIO
(KOoHTPOJTEP). A IPU CO3ITAaHUN CUCTEM JeMM(MPOBKU TTPOBEPEHHBIM
c110c000M OpPraHM3aIUU CUCTEMbI OKaXKeTCsl IPUMEeHEeHNe apXUTEKTYPbl
«kyaccHoit gockuy» (blackboard), xopouo npucmnocobientoii ajst pe-
IIEHMSI CIOJKHBIX 3a/1a4 METOIOM TTPO0 ¥ OMINOOK.

To u apyroe npecTaBaseT npuMep oOpasiia — TUITMYHOTO PEleHUs
TUIUYHBIX 33/1a4 B JJAHHOM KOHTeKcte. JI1obass XOpoIio cTpyKTypUpo-
BaHHasI CHCTEMA BKITIOYAET B ceOsT MHOKECTBO 00PA3IOB HA PA3JIUYHBIX
ypoBHsx aberpakimu. O6pasiibl IPOEKTUPOBAHKS OMUCHIBAIOT CTPYK-
TYpy ¥ IIOBeJleHne COOOIIeCTBa KJIACCOB, a apXUTEKTYPHbIE 0OPasIlbl —
CTPYKTYPY ¥ HIOBEJIEHIE CUCTEMbI B IIE€JIOM.

O6pasipl BxoasaT B UML 1IpocTo MOTOMY, Y4TO SIBJISIIOTCST BaXKHOI CO-
CTaBJISAIONIEH cIoBapst pa3paboTunKa. SIBHO BBIJIEJISISI MX B CHCTEME, BbI
nesaere ee Gojiee TOHSATHOI U IIPOCTOIl B compoBoxkaeHy. Hampumep,
ecJIM BaM JIalyT HEM3BECTHBIN MCXOAHBIN TEKCT ¥ MOMPOCAT €ro MOJIU-
(UIPOBaTh, BBl TIOTPATHTE MHOTO BPEMEHH, IIBITASICH JI0TAIaThCsl, KaK
€ro YacTH CBSI3aHbI IPYT ¢ APYroM. BmecTe ¢ TeM, eciiv BaM Ja/Iy T TOT JKe
TEKCT ¥ CKa)KYT, YTO IIePEUYUCIIEHHbBIE KJIACChI B3AUMOAEHCTBYIOT Ha OC-
HOBe MexaHusMa «myomkanuu-u-noanucku» (publish-and-subscribe),
BbI [TOJIy4YKTE TOPa3zio OoJjiee siCHOe TPeJCTaBIeHNe O TOM, KaK Bce pa-
6otaet. Ta ke waest npuMeHrMa K cucreme B 1iesioM. OHa jniib dpasa
«CHCTeMa OpraHU30BaHa Kak HaboOp KOHBEepoB U (PUIBTPOB»> OUEHb
MHOTO€E FTOBOPUT O CUCTEMHOI apXUTEKType — HOHATb TO, TJIS/IsI HA KO/
KJIACCOB, OBLITO OBI Ky/Ia CJIOKHEE.
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O6pasiibl TOMOTAOT BU3YaIM3UPOBATh, CIEIUMUIIMPOBATH, KOHCTPY-
MPOBaTh U IOKYMEHTUPOBATD apTe(aKThl IIPOrPaMMHON cUCTeMBbL. MOJK-
HO 3aHUMATHCS MPSIMBIM MTPOEKTUPOBAHIEM CHUCTEMBI, BHIOWPAsT TIO/IXO0-
IS Habop 00pa3IloB U MIPUMEHSS X K aOCTPaKIIISIM, CIIeIn(MIIHBIM
JUIST IAHHOM TTPeIMETHON 0OJIACTH, WU JKe OOPATHBIM MTPOEKTHPOBAHH-
eM, BBISIBJISIST COJIEPIKAIIMECs B cUcTeMe 00pasiibl (XOTsT BPSIL JIU 3TOT
pollecc MOKHO Ha3BaTh OYeHb POAYKTUBHBIM). Bripouewm, 1ipu 1mo-
CTaBKe CHCTEMbI ObLIO OBI ellfe Jydliie OTMUCATh XapaKTepHbIe [IJIsT Hee
006pasiipl, YTOOBI TOMOYb TOMY, KOMY TIPUIETCS B OY/yIeM TTOBTOPHO
MCTI0JIb30BATh WU MOAU(PUIITUPOBATH BaIll KOJI.

Ha mpakTuke WHTEPEC TPEICTABISIOT TOJIBKO [IBA BUIa 00Pa3iioB —
006pa3sirel poekTrpoBanust u Kapkacsl. B UML npemxycmotpens cpesct-
Ba MOJIEJTMPOBAHUS U TeX u Apyrux. [Ipu mogermpoBanuu go60ro
o6pasiia Bbl 0GHAPYKUTE, YTO OH, KaK MTPABHIIO, SIBJISIETCSI aBTOHOMHBIM
B HEKOTOPOM GOJIBIIIOM TIAKETE, €CJIU He CYUTATH 3aBUCUMOCTEIH, CBSI3bI-
BAIOIIUX HTOT 0OPA3EIL ¢ OCTATHLHBIMU YACTSIMU CHCTEMBI.

MexaHn3Mmbl

Mexanusm — 910 06pasel] POeKTUPOBAHMUST, IPUMEHEHHbIN K C000-
mecTBy KjaccoB. Hampumep, cyniecTByeT TunmuHas mpodiemMa mpoek-
THPOBAHUSI, C KOTOPOM CTAJIKMBAETCS IIPOPAMMICT, MUY AN HA SI3bIKe
Java: kak M3BMeHUTH KJ1acc, KOTOPBII yMeeT pearupoBaTh Ha HEKOTOPOe
MHO’KECTBO COOBITHIA, TAKUM 06Pa3oM, 4TOObI OH pearnpoBa Ha COObI-
THST KTHOTO POJIa, He 3aTparuBasi KICXOTHOTO KO/ TOro Kiacca? Turmmd-
HOe peleHue mpobaeMbl — IpuMeHeHne obpasia aganrepa (adaptor
pattern), cTpyKTypHOro oOpasiia IIpOeKTHPOBaHUs, KOTOPbIil KOHBEP-
TUPYeT OuH nHTepdeiic B APYroil. ITOT 0Opasell IBJISETCs HACTOIbKO
OOIIM, YTO MMEET CMBIC]I JIaTh €My Ha3BaHHE, a 3aTe€M HCIIOJIb30BaTh
B MOJIEJISIX BCSIKUI pa3, KOT/la BO3HUKAET aHAJIOTMYHast IpobJiema.

[Ipy MOEIMPOBAHIK MEXaHU3MBI IIPOSIBASIOT ceOst IBONCTBEHHO.

Bo-mepBbix, Kak ObLIO MMOKa3aHo Ha puc. 29.1, MexaHU3M IPOCTO
uMenyeT Habop abCcTpakimii, pabOTAIOINX BMECTe JIJIsI Peajln3al[iu TH-
[IUYHOTO OBeAEHUs, IPeACTaBIAIONIEer0 HEKOTOPbII uHTepec. Takue
MeXaHU3Mbl MOJEJIUPYIOTCS KaK IIPOCThIe KOOTIEPAIUH, TOCKOJbKY OHU
SIBJISIIOTCSL BCETO JIMITh UMEHaMU st COO0IIecTBa KJIaccoB. PacKpbiB
TAKyIO KOOIIEPAIHIO, MOKHO YBH/IETh €€ CTPYKTYPHbIE acleKThl (06bIY-
HO M300paskaeMble Ha JrarpamMMe KJIacCoB), a TAK)Ke TOBeeHUECKIe
acrekTsl (00BIYHO U300pakaeMble Ha JUarpaMMax B3aMMOIEHCTBIN).
Koormepaiuu 1mogo6HOTO THITa OXBATHIBAIOT PasHble YPOBHU abCTpaK-
IV CHCTEMBI, TO €CTh KAaKOW-TO KOHKPETHBIN KJIACC, BEPOSITHO, OyIeT
y4aCTBOBAThH B HECKOJIBKUX KOOMEPAIHIX.

Bo-BTOpBIX, KaK [I0Ka3aHo Ha puc. 29.2, MeXaHU3M UMeHYeT 1abJI0H
a1 Habopa abeTpakiuii, paboTaioluX COBMECTHO I 00ecedeHns
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HEKOTOPOTO TUITMYHOTO TIOBEIEHS, TPE/ICTABIISAIONIEro MHTepec. Takue
MeXaHU3Mbl MOJIETTUPYIOTCS B BUIE TTApaMEeTPU30BAHHBIX KOOTIEPATIHH,
KoTopble nzobpaxaiorca B UML mozo6Ho mabgoHHbIM Ki1accaM. Eciu
PACKpPBITh TAaKyl0 KOOTIEPAINIo, MOKHO YBUIETh €€ CTPYKTYPHbIE U TI0-
BeJICHUECKIE acieKThl. Ec/in ¢cBEpHYTH ee, TO MOXKHO YBH/IETh, Kak 00pa-
3€Il TIPUMEHSIETCSI K CHCTEME, CBSI3bIBast MAOJIOHHBIE YACTH KOOTIEPAITUH
C CYIIECTBYOMUME aOCTPAKIMSIME cUCTeMbI. [Ipu MoesupoBannu Me-
XaHW3Ma B BU/Ie TTApAaMEeTPU3NPOBAHHON KOOIEPAIH Bbl OITUCHIBAETE
BCE 9TU «BUJIKU», «PO3ETKU», «KKHOMKI» U «IH(epOIaThI», ¢ TTOMOIIHIO
KOTOPBIX MOXKHO aaliTHPOBATh 00pa3ell, MeHsIsl 3HaYeHUe ero mapa-
MeTpoB. [To06HbBIE KOOTIEPAIII MOTYT MOSIBJISITHCST B PA3HBIX YACTSIX
CHCTEMBI U CBSI3BIBATHCST C PA3JUYHBIMU abCTpakiusMu. B nipuBenen-
HOM IpuMepe KJacchl obpasiia Subject (Cy6wext) u Observer (Haburio-
JlaTesb) CBI3aHbl ¢ KOHKpeTHbIMU Kaccamu CallQueue (Ouepeab3anay)
n SlideBar (I1Iosi3yHOK) COOTBETCTBEHHO.

napameTpbl
wabnoHa

.

Subject,Observer

onpegeneHve obpasua

.-
PR
- ~
”, ~
’

. _— rnapameTpbl D

v
. | subject: Subject )
' observer: Observer

' notify()
' getState()

4
N 4
N \ ponu e
~
s Koonepauunn e

AY
\+ Koonepauus
\

1
1
1

update()

aprymeHT
aprymeHT cBsi3blBaHWe obpasLa
’ . /'—— AR Observer -
CallQueue | Subject ___ - Observer P SliderBar
1 | .
queue:CallList ' Pattern ! reading:Real
Sl JiPie color:Color
Seme-- - range:Interval
pacLumpeHve
CallQueue SliderBar
subject observer P
queue:CallList d reading:Real
' color:Color
notify() range:Interval
getState()

update()

Puc. 29.2. MexaHn3mbl
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O6pasupl M KAPKACHI

Ha 3ameTKy. PelwieHne o MogennpoBaHum MexaHn3ama B BUae
MPOCTON NN NnapamMmeTpru3oBaHHOW Koonepauun 4oCTaToO4vYHO
o4eBUAHO. Ecnm HYXXHO NpoCTO MMEeHOBaTb COOOLWECTBO COB-
MeCTHO paboTatoLmx KNacCoB B CUCTEME, CNeayeT NPUMEHUTb
NpoCTyto koonepauunio. Ecnu xe Heobxoanmo abcTparnpoBaTtb
CYLLLECTBEHHbIE CTPYKTYPHbIE N NOBEOEHYECKME aCNEKTbI Mexa-
HM3Ma cCnocoboM, He 3aBUCALLMM OT KOHKPETHOM NpeaMeTHOM
obnacTu, a 3aTeM CBA3aTb UX C aOCTPaKUUSMM B AAHHOM KOHTEK-
CTe, cnenyeT NPUMEHsTb NapaMeTPr30BaHHYIO KOONepaLuuio.

Kapkachbl

Kapxac (framework) — aro apxurekTypHbIii 06pasell, mpeiaramo-
A pacIIpsieMblil ma0I0H AJIsT TPUIOKEHUI B HEKOTOPOIT ITpeIMeT-
HOIT obOstactu. Hanpumep, B cucTeMax peasbHOTO BPEMEHU YaCTO MOJK-
HO BCTPETUTH aPXUTEKTYPHBINA 00pasel] «ITUKIMYECKUI UCTIOTHUTENb>
(cyclic executive), KOTOPBIN pasessieT BpeMsT Ha KaJpPbl U MOAKAIPHI,
rjie 06paboTKa MTPOMCXO/IUT B CTPOTUX BPEMEHHBIX paMKax. Boibop ato-
ro 06pasia BMECTO yIIPaBIIeMON COOBITHSIMI apXUTEKTYPhI OKa3bIBAET
BJIMSTHUE Ha BCIo cuctemy. /laHubiil oOpasell (Kak U ero aJsTepHaTHBA)
SIBJISIETCST HACTOJIBKO OOIINM, 4TO UMEET CMbBICJI Ha3BaTh €ro KapKacoM.

Kapkac — a1o Heuto 6osbiiee, yem Mexaunam. DakTHUECKE MOKHO
CUMTATh KapKac Pa3HOBUIHOCTHIO MUKPOAPXUTEKTYPBI, BKITOUAIOIIEH
B ce0Ost MHOJKECTBO MEXaHU3MOB, COBMECTHO Pa0OTAOIINX HaJl PEIIEHH-
eM TUIIMYHOI TIPOGJIeMbI It TUITUYHOI peaMeTHoi obmactu. Crienu-
bumpys kapkac, Bbl TeM CaMbIM OIIMCBIBAETE «CKeJIeT» apXUTEKTYPb
BMECTEe CO BCEMU ee OpPTaHaMM yIPaBJIeHUs, KOTOpPbIe ITPUMEHSIOTCS
MOJIb30BATEJIEM JIJIST IANITAIINH K HYKHOMY KOHTEKCTY.

B UML kapkac MozieTupyeTcst B BUJIe TaKeTa cO CTEPEOTUTIOM. 3a-
[JISTHYB BHYTPb 3TOTO TTaKeTa, MOKHO YBU/IETh MEXaHU3MbI, CYNIECTBY-
IOTI[He B JTIOOOM W3 MPECTABIECHNI CUCTEMHON apxXuTeKTypbl. Harmpu-
Mep, TaM 0OHapy:KaTcsi He TOJBKO MapaMeTPU30BaHHbIe KOOTEPAIHH,
HO TaK’Ke BapUAHTBI UCTIOJIb30BaHUsI (KOTOPbIE OOBSICHSIOT, KaK HAI0
paboTtaTh ¢ 3TUM KapKacoM), a TakKe MpocTbie Koomeparuu (mpej-
crasisonre Habop abeTpakinii, Ha 6a3e KOTOPBIX MOKHO CTPOUTD
cucTeMy, — HallpuMep, IyTeM MOPOKACHUS KIacCOB-TIOTOMKOB).

Puc. 29.3 mokaswiBaeT Takoil KapKac, Ha3BaHHBIH CyclicExecutive
(Ouknunueckuitlcnomnuresnb). [lomumo mpouero, aTOT KapKac BKJIIO-
waet kooreparuio CommonEvents (Oo61re CoOBITHS ), 0OXBATHIBAIOILYIO MHO-
JKECTBO KJIaccoB coObITHI, 1 MexaHusM EventHandler (O6paboTIMK-
CobbITHil), TIpeIHasHaYeHHBIN /IS IIUKIMIeCKON 00pabOTKK COOBITHIA.
Kiment, mocTpoennsiit Ha 6a3e 9TOTO Kapkaca, — K TIpUMepY, Pacemnaker
(Cepaeunbit CTUMYJISITOP), — MOKET TOJIb30BaThCsT aOCTPAKIMSME U3
Kootnepanuu CommonEvents MyTeM MOPOKIEHUS TTPOM3BOAHBIX KJIACCOB,
a Tak)Ke IIPUMEHATh MeXaHu3M tventHandler.
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Puc. 29.3. Kapkachl

Ha 3ameTtky. Kapkacbl OTM4aloTcs OT 06bI4HbIX OMOANOTEK KNac-
coB. bubnuoTteka knaccoB coaepXuT abCcTpakumm, KOHKPETU3N-
pyemble 1n Bbi3blBaeMble APYrMU abCTpakUMaMm NPorpamMmei.
Kapkac xe cooepxut abcTpakummn, KOTOpble caMu Bbi3blBalOT
WM KOHKPETU3NPYIOT Apyrme abetpakummn. Ob6a Bupa coegnHe-
HUIN 06Pa3yIoT Te CaMble «BUIKN», «PO3ETKM», «KHOMKM» N «upudep-
6naTbl», NOCPEACTBOM KOTOPbIX KAPKAC HACTPanBaETCs Ha UCMOJb-
3yEeMblIli BAMUN KOHTEKCT.

TUNUYHbIE NPUEMbI MOETNPOBAHMS

MopenupoBaHue 06pa3L0B NPOEKTMPOBAHUS

B uncsie pouero 06pasiibl HCIOIb3YIOTCS IJIsT MOJIETTUPOBAHUS TH-
MUYHBIX CUTYAINH, BO3HUKAOIINX TPY poeKTrpoBanu. [Ipu mozes-
POBaHUU TTO0OHOTO MEXaHU3Ma CJIe/lyeT IIPUHUMATh BO BHUMaHUE €T0
BHYTPEHHUU U BHEITHUH BU/I.

[Ipu B3riIsize cHapysku o6paserl MPOEKTUPOBAHUST N300PaKaeTCsI
B BUJI€ lTapaMETPU30BaHHON Kooreparwu. Byayun Kooreparnueii, o6pa-
3€Il TIPeICTABIIsIET cOO0I HabOP abCTpaKInii, CTPYKTypa ¥ MOBEIeHNE
KOTOPBIX ITPU3BAHbI B XOJI€ COBMECTHOI pa0OTHI BBITIOJTHUTE HEKOTOPYTO
noJsesnyio gynkipio. [lapaMerpsl Koomeparun UMEHYIOT Te dJIeMeH-
ThI, KOTOPbIE TOJIb30BATENb 00PA3IA OJKEH C YEM-TO CBSI3aTh. Taknm
06pa3om, oOpaselt MPOEKTUPOBAHYSI TIPEBPAIIAETCS B TA0JIOH, KOTOPBIiT
UCTIOJIb3YETCS] B KOHKPETHOM KOHTEKCTE IyTeM MOJCTAHOBKU JJIEMEH-
TOB, COOTBETCTBYIOIIUX [TAPAMETPAM IMa0IOHA.
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[Tpu B3rJIsiIe U3HYTPU 00OPasel] MPOEKTUPOBAHUSI MTPEICTABIISIETCSI
MPOCTO# KooTepanneil 1 0ToOpaskaeTcst CO CBOMMHU CTPYKTYPHOI 1 T0-
Be/leHYeCKOoil cocTaBstionMu. OOBIYHO KOOTIEPAIHST MOJIETHPYETCSI
C TIOMOIIIBIO IMarpaMM KJIacCOB ([IJis1 CTPYKTYPHON COCTABJSIONIEC )
U uarpaMM B3anMoAeNcTBUI (1J1s1 TIOBEIeHYECKO COCTaBJISTIONIET ).
[TapameTpbl Koomepanun UMEHYIOT HEKOTOPbIe U3 CTPYKTYPHBIX 3Jie-
MEHTOB, KOTOpBI€e IIPU CBSA3bIBAHUM € KAKUM-TO OIIpe/leIeHHBIM KOHTeK-
CTOM KOHKPETUZUPYIOTCST aO0CTPAKITMSIME U3 TOTO KOHTEKCTA.

Yro6bl cMOzIeTMpoBaTh 06pasel] MPOEKTUPOBAHNST, HEOOXOIUMO:

O VaentudurmpoBarh THIIHYHOE PEIleHUe TUITHYHOM MPOOIEMbI
M MaTepuan30BaTh €r0 B BUJIE MEXaHU3MA.

U CmomenmpoBaTh MeXaHM3M KaK KOOMEPAIIAIO, OMUCAB ee CTPYK-
TYPHBII 1 IOBEJIEHYECKUIT ACTIEKTHI.

Q Unentudurmposars Te 371eMeHTH 00pa3iia MPOeKTHPOBAHUS,
KOTOPbI€ JIOJIKHBI OBITH CBSI3aHBI C 9JIEMEHTAMU B KOHKPETHOM
KOHTEKCTe, 1 0TOOPA3UTh UX B BH/IE TAPAMETPOB KOOTIEPAITHTL.

B kauectBe npumepa Ha puc. 29.4 mokazaHo UCIOJIb30BaHUe 0Opasiia
npoektupoBanust Command (cm. Gamma et. al. Design Patterns. — Reading,
Massachusetts: Addison-Wesley, 1995)!. Kak ycranosneno B omcanim
JTaHHOTO 00pasila, OH «MHKAICYJINPYET 3alPOC B BUAE 0OBEKTa, TO3BO-
JISIST TEM CaMBIM TTAPaMETPU30BaTh KJIMEHTOB, BBIJIAIONINX Pa3HbIE 3aTTPO-
CBI, CTaBUTH 3aIIPOCHI B OUYePe/b U TTPOTOKOJUPOBATH UX, a TAKXKe MOJI-
JIeP>KUBATh OTIEPAIlH, IOy CKalole oTMeHy». Kak BUjiHO U3 Mojienu,
9TOT 0Opasell IPOEKTUPOBAHK MEET TPU IIapaMeTpa, KOTopble, Oy 1ydn
[IPUMEHEHBI K HEMY, JIOJKHbBI ObITh CBSI3aHBI C 9JIEMEHTAMK B JJaHHOM
KoHTeKcTe. Mojiesrb IeMOHCTPUPYeT /1B COeIMHEHNS, B KOTOPBIX KJac-
col PasteCommand (Komanza BeraBku) m OpenConmand (Komanma OTKpbITHS )
MPUBSI3BIBAIOTCS K TTApaMeTpaM oOpasiia.

31ech mapaMerpamu ABjsoTcs AbstractConmand (A6crpakTHasKo-
MaHJIa), KOTOpasi J0JKHA OBITh CBsI3aHA C TAKUM jKe aOCTPAKTHBIM CY-
MEPKJIACCOM B KaXKIoM cJydae, ConcreteCommand (KonkpernasKomanna),
KOTOPAs CBSA3BIBAETCS C PA3JTMYHBIMA KOHKPETHBIMU KJTACCAMU B PA3HBIX
caydasx cBasbiBanus, u Receiver (IIpueMHUK), CBA3BIBAEMBbIN € KJIACCOM,
HaJl KOTOPBIM KOMaH/1a ocytiecTBiseT aetictsue. Kiacc Conmand (Koman-
J1a) MOJKeT OBITh CO3/1aH 06Pa3IOM, HO O(OPMJIEHIE €TI0 B BU/IE TapaMeT-
pa MO3BOJISIET CO3/IaBaTh MHOKECTBO MepPapXuil KOMaH]I.

3aMmeTsbTe, uTO PasteCommand 1 OpenCommand ABJISIOTCS OLKIACCAMU
Command. Bechbma BeposiTHO, UTO Baliia cucremMa Oy/IeT UCIOIb30BaTh ITOT
obpasell MHOTO pa3 ¢ Pa3HOO0Pa3HbIMU CBA3BIBAHUSAMU. BO3MOKHOCTD
TAKOTO TIOBTOPHOTO UCIIOJIB30BAHUsT 00pa3Ia MPOEKTUPOBAHUS [IETAET
npoiiecc pazpaboTKU Ha OCHOBE 00pas3IoB BeCbMa a(D(MEKTUBHBIM.

! Pycckosizbrunoe uzmanve kaurn: lamma 9., Xemm P, [skoncon P, Bauccunec [[x. [lpu-
eMbl 00bEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBaHUs. [TaTTepHBI MPOEKTUPOBAHM. —
CII6: utep, 2001.
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napamer
KomaHda b P
CBSI3bIBAHMSA
execute()
7 T
AbcTpakTHasKomaraa ! 1 A6cTpakTHasKomanaa
1
11 !
. , 1 UCrosnb3oBaHve
R BN ___'.___ obpasua
' KomaHpma 1 . N
\
S~ i " KomaHnpa
Y=---c" N .
’ \ S -7 S~
KoHKpeTHas + : ,|_ ~ KonkpeTHasaKomanaa
’ \
KomaHpga , \ ' KomangaBcTasku
1
KomangaOTkpeitusi | 1 | execute() v
L\ Y
1
1
execute() \ MpremHmk \
1
askUser() \ Document Y
1 \
1
] MpremHumk 0|pen(()) '
. close
Application paste() document.paste()lﬁ
add(Document)

name=askUser();
doc=new Document();
receiver.addDocument();
doc.open()

Puc. 29.4. MogennpoBaHue obpasua NpoeKkTUpoBaHUs

Yro6bl 3aBEPIIATH MOZIEb 0Opasiia IPOEKTUPOBAHKS, BbI JIOJIKHBI
crenu@uIMpPoBaTh €ro CTPYKTYPHYIO U TIOBEIEHYECKYIO COCTABIISIO-
II1e, KOTOPbIE MPECTABIISIOT COOON BHYTPEHHOCTU KOOTIEPATTHHL.

Paccmorpum puc. 29.5, riae mokaszaHa quarpamMma KJaaccosB, TIpe/l-
CTaBJISTIONIAS CTPYKTYPY 3TOr0 06pasita. O6paTure BHUMaHHUE Ha TO, KaK

AbcmpakmHasiKoma+HOa

execute()

KoHkpeTHasiKomaHaa MpremHmnk

execute() NpUEMHIK

Puc. 29.5. MoaenmpoBaHue CTPYKTYPHOrO acnekTa
obpasua NpoeKkTUPOBaHUS
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Ha 9TOIi IMarpaMMe NCI0JIb3YIOTCS KIaCChl, KOTOPbIE Ha3BaHbI lTapaMeT-
pamu o6pasiia. Puc. 29.6 mokasbiBaeT quarpaMmy mocJae0BaTeTbHOCTH,
JIEMOHCTPHPYIOIIYIO TOBe/leHre TOro ke o6pasia. OTMeTHM, 4TO OHA
HOCUT XapakTep TPeNoI0KeHust: 06pa3el] MPOEeKTHPOBAHUST HE SIBJISI-
€TCST KECTKOW KOHCTPYKITUEH.

. Knnent : Komanpa . AkTmBarop : Monyyatenb

T
1
—L_

new

0

1
storeCommand(C):

‘ execute() D
action()

Puc. 29.6. MogennpoBaHue NOBEAEHYECKOrO acnekTa
obpasua NpPoekTUPOBaHUS

MozaenupoBaHue apXMTeKTypHbIX 00pasLoB

OO6pasIrbl TaKsKe MOAXOAT 7SI MOJIETMPOBAHUS TUITHYHBIX APXUTEK-
TypHBIX perrernii. [Tpu MogeMpoBaHiy Kapkaca Bbl, COOCTBEHHO, pas-
pabarbiBaete HHGPACTPYKTYPY BCEil apXUTEKTYPbI, KOTOPYIO 3aTEM TLa-
HUpPYyeTe MOBTOPHO UCTIOIb30BATh 1 3IaITHPOBATh K HEKOEMY KOHTEKCTY.

Kapkac nzobpaskaercsi B BH/ie AaKeTa CO CTEPEOTUTIOM. SIBJISISICH ma-
KeTOM, KapKac IIPe/ICTaBJIAeT Psi/| 9JIeMEHTOB, BKJIIOYas KJIaCcChl, HHTepP-
(eiicobl, BApUaHTHI MCIIOJIB30BAHN S, KOMIIOHEHTBI, Y3JIbI, KOOTIepAIlu
U lake pyrre Kapkachl (HO He orpaHnun4yuBasich umn ). DakTrUuecku Bbl
MOMeIaeTe B KapKac Bce aOCTPAKIIUU, KOTOPbie, paboTasi COBMECTHO,
(HOPMUPYIOT paciIMpsAeMblii IabJI0H /15 IPUJIOKEHWIT B OlIpe/ieJIeHHON
obsactu. HekoTopbie 13 9TUX 9JIEMEHTOB OY/yT OTKPBITHI M CTAHYT Pe-
CcypcaM#, JOCTYIHBIMU [IJIS1 UCIIOJIb30BAHUS KIMEHTaAaMU. JTO T€ YacTh
KapKaca, KOTOPbIe Bb MOJKETE TTO/IKJII0YATh K a0CTPAKITHSIM CBOETO KOH-
TekcTa. HeKOTOpbIe 13 TaKMX OTKPBITHIX 9JIEMEHTOB CTAHYT 00pasiaMu
POEKTUPOBAHUS U OYIYT MPEACTABIIATE COOOI PECYPCHI, ¢ KOTOPHIMU
CBSI3BIBAIOTCS] KJAMEHTBI. VIMEHHO 9TH YacTH KapKaca Bbl HaIlOJIHSE-
Te, CBSI3BIBast ¢ 0OPA3IOM MpoeKTHpoBaHus. 1 HaKOHell, HEKOTOPbIE
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9JIEeMEHTBI OY/LyT 3aKPBITHIMU UJIH 3aITUIIEHHBIMU; OHU COOTBETCTBYIOT
MHKAICYJINPOBAHHBIM 2JIEMEHTaM KapKaca, He BUMMbIM CHAPY K.

[Ipu MoJEeIMPOBAHUN aPXUTEKTYPHOTO 0Opasiia CaeAyeT IIOMHUTh
0 TOM, 4TO 00Opasell, o CYTH, ABJISETCS OIMUCAHUEM apXUTEKTYPbI, XOTsI
1 HENOJIHBIM, U, BO3MOKHO, IlapamMeTpu3oBaHibiM. Cire10BaTeIbHO, BCE,
YTO Bbl 3HAETE O MOJEJUPOBAHUN XOPOLIO CTPYKTYPUPOBAHHON apXu-
TEKTYPbI, B IIOJHON Mepe IIPUMEHNMO 1 K XOPOIIIO CTPYKTYPUPOBAHHBIM
kapkacam. OHU He IIPOEKTUPYIOTCS B OTPHIBE OT OCTAIBHON CHCTEMbI, —
Takas TOTbITKAa 0OpeyeHa Ha Heylauy. B 0CHOBe KapKacoB JIEeKAT yiKe
CYIIECTBYIOIINE aPXUTEKTYPHI, 10Ka3aBIINe CBOIO PpaboTOCIOCOOHOCTD.
3areM KapKachl Pa3BUBAIOTC, YTOOBI HAINTH T€ 9JIEMEHTHI YIIPABJIEHUS
U CTBIKOBKM, KOTOPbIe HEOOXOAMMBI U JOCTATOUHBI /IS TOIO, YTOOBI
00€eCIIeYnTh BO3MOKHOCTD UX aIallTAlluN K HOBBIM O0JIACTSIM.

YT06bI CMOIETMPOBATH APXUTEKTYPHBII 0Opasell, HeoOXOIMMO:

O 3amoxuTh B OCHOBY KapKaca POBEPEHHYIO CYHMIECTBYIOILYIO ap-
XUTEKTYPY.

O CwmomenupoBaTh KapKac Kak IMakeT cO CTEPEOTUIIOM, COEPIKa-
KT Bce aJIeMeHThI (M 0COOEHHO 0OpasIlbl MPOEKTUPOBAHNS ),
KOTOpbIe HEOOXOAMMBI M JIOCTATOYHBI JIJIsI OMUCAHUST PA3HBIX
Ipe/ICTaBIeHNI KapKaca.

O PackpbITh BKJIIOYaEMbIe 2JIEMEHTBI, HHTEP(hEICH 1 MapaMeTphl,
HeOoOXO/IMMBbI€ [IJIsI a/IaTITal[i Kapkaca, B hopme 0OpasIoB mpo-
eKTUPOBAHUS U KOOTEPAIHil. DTO JETAeTCs € TOM eI, YTOObI
M0JIb30BaTeb 0Opasiia MOHUMAJI, KaKie KJIACChI IOJKHBI ObITh
pacIIMpeHbl, KaKue oreparui Pean30BaHbl U KaKie CUTHAJIBI
006paboTaHBblI.

Ha puc. 29.7 nokasana cnenudukamnus apxuTeKTypHOTo 00pas-
1a Blackboard (Kmaccuas /locka), KOTOpPBI 1TO3aMMCTBOBAH U3 KHU-
ru Buschmann et al. Pattern-Oriented Software Architecture. — New
York, NY: Wiley, 1996. Kak roBoputcst B €ro onmcanuu, sToT oOpasell
«IPUMEHUM K 3ajladaM IpeoOpasoBaHMs JaHHBIX B BBICOKOYPOBHEBbIE
CTPYKTYPBI, KOTOPbIE HE MMEIOT TIPOCTOTO JIETEPMUHUPOBAHHOTO Pellie-
HUsT». B OCHOBe apXUTEKTYPbI JIesKUT 0Opaselr Blackboard, onpemesnsto-
I TOPSIIOK COBMECTHOMI paboThl KiraccoB KnowledgeSource (McTounmk
3uanwuit), Blackboard u Controller (KonTposiep). ITOT KapKac BKJIIOYAET
Takke obpaselr nmpoekTrupoBanus Reasoning engine (Iporeccop Joruyec-
KOTO BBO/[a), KOTOPBIN OTIPE/IETISIeT OOl MeXaHu3M paboThI Kiiacca
KnowledgeSource. VI HakoHell, Kak BUHO U3 PUCYHKa, KAPKAC PACKPbIBAET
OJINH BaPUAHT MCITOJb30BaHUsT — Apply new knowledge sources (IIpumeHuTH
HOBBIE UCTOYHUKW 3HAHUH ), TOSICHIIOMWN KIUEHTY, KaK MOXKXHO 3TOT
KapKac aJlanTupoBaTh.
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«KapKac»

KnaccHas[locka

1
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1
4 [l

Il R

[MpMeHnTL HOBbIE
NCTOYHUKN 3HAHU

MCTOYHMKSHaHWI |
KnaccHas[Jocka !

1
KoHTponnep 1

_____

Puc. 29.7. MogennpoBaHue apxnTekTypHOro obpasua

Ha 3ameTky. Ha npakTtvuke nonHoe MmoaenmpoBaHme Kapkaca —
3aja4a, N0 CBOEN CNOXHOCTU CONnocTaBMmMasi ¢ Mo4ennmpoBa-
HMEM apXUTEKTYPbl BCEN CUCTEMBbI. B HEKOTOPbLIX OTHOLLEHUAX
OHa Jaxe C/oXHee, NOCKObKY A1 TOro, 4ToObl C KAapKacoMm
MO>XHO ObI10 paboTaTb, Bbl AO/MKHbBI PACKPbLITb BCE €r0 3/IEMEHThI
yrnpas/ieHNA N CTbIKOBKU 1, BO3MOXHO, NPeLCTaBUTb MeTaBa-
puaHTbl NCNONb30BaHUA (Tmna Apply new knowledge sources), KOTO-
pble NOKa3bIBAIOT, KaK HACTPaMBaETCH KapKac, a TakxXe NnpocTble
BapWaHTbI NCMOJIb30BaHNUA, MOACHAIOLLME ero noBeaeHne.

CoBeTbl M MOACKA3KM

[Tpu momemnpoBannu o6pasios B UML ciieyer IOMHUTD, YTO OHU
paboTaT Ha MHOTUX YPOBHIX aOCTPAKI[NU, HAYUHASI OT OT/IETbHBIX
KJTACCOB M 3aKaHYMBas cucTeMOl B 1iejioM. Camble WHTepeCHbIe BUJIBI
00pasIoB — 9TO MEXaHU3MbI ¥ KapKachl. XOPOIIO CTPYKTYPUPOBAHHBIN
obpaszerr obJa1aet CeayoIMMI CBOMCTBAMU:

QO pemraer THIMYHYO TPOOIEMY TUITHYHBIM 00PA30M;

U BkJIIOYAeT CTPYKTYPHYIO U TIOBEJEHYECKYIO COCTABJISIONINE;

U packpbIBaet 3JIeMEHTBI YIIPABJIEHUS U CTHIKOBKH, C TOMOIIIHIO
KOTOPBIX €0 MOKHO HACTPOUTD Ha pa3Hble KOHTEKCTD;

O oxBaTbiBaeT pasiMyHble MHANBULYATbHBIE AOCTPAKIMN B CHCTEME.

Mzob6paxas obpaser; B UML, HeoOX0a1MO:

O packpbIBaTh T€ €ro 9JTEMEHTbI, KOTOPbIE CJIEAYET aJanTHPOBaTh
JUUISI IPUMEHEHUS] B KOHKPETHOM KOHTEKCTE;

O tpuBOAKUTH BAPUAHTHI UCIIOIB30BAHUS 00PA3Ila, a TAKKEe CIOCOObI
€ro a[anTalim.
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Fnasa 30. Anarpammbl apredpakros

B sToO11 ri1aBe:

MoaenupoBaHie HCXO/THOTO KO/a
MoenupoBaHue HCIIOJHSIEMbIX BEPCHIA
MoaenupoBanue puanyecKux 0a3 JaHHbIX
MopaenupoBaHu€e aJaTUPYEMBIX CHCTEM
IIpsimoe 1 0GpaTHOE NPOEKTHPOBAHUE

JlmarpaMMbr apTe)akToB — 5TO OAUH M3 ABYX BUJOB AMATPAMM, IIPEJI-
Ha3HAYEHHbBIX 151 MOJEIUPOBAHNST (DUBMIECKUX ACTIEKTOB OOBEKTHO-OPH-
eHTUPOBAHHBIX crcTeM. J[narpamMma apredakToB MOKa3bIBaeT OpraHu3a-
MO U 3aBUCUMOCTH MEKLY HabopaMu apTehaKkToB.

Takue aMarpaMMbl HCHOJIb3YIOTCS /IS MOAEIUPOBAHMS CTaTUYEC-
KOTO IIPECTABICHMS Pealn3alui CUCTEMBI, BKJIIOYAs MOAEIMPOBAHIE
(hUBMYECKUX CYITHOCTEN, pa3MeIlaeMbIX Ha y3aax (HaIpUMep, MCIIOJ-
HUMBIX [IpOrpamMM, 6ubanoTeK, Tabuil, (hailioB, JOKYMEHTOB PasHOTO
pona). [luarpammbl apTedakToB — 3TO, MO CYTH, AHATPAMMBbI KJIaCCOB,
KOTOPBIE COCPEIOTOYEHDI Ha apTedaKTaX CUCTEMBI.

Juarpammbl apTedakTOB BaXKHbI He TOJbKO /I BU3YaIU3allH,
criennGUIMPOBaHK 1 JOKYMEHTHPOBAHUS CUCTEM, OCHOBAHHBIX Ha ap-
TebakTax, HO TakKe /Il KOHCTPYMPOBAHMUS UCIIOIHAEMBIX CUCTEM I10-
CPEJCTBOM IIPAMOTO 1 0GPATHOTO IIPOEKTUPOBAHML.

BeegeHue

CrpouTesbcTBO JIOMa He OTPpaHUYMBAETCS CO3/laHleM KOMILJIEKTa
yepreskeil. OHU, KOHEUHO, OYEHDb BAKHBI, TAK KaK MOMOTAIOT BU3YaJIN-
3UpOBaTh, crienuuIIMpoBaTh 1 JOKYMEHTUPOBATb, KAKON UMEHHO JIOM
BbI COOMPAETECh OCTPOUTD, 1 00ECIIEYNTH BBIIIOJTHEHNE 3aMbICJIa C CO-
GJII0/IeHneM CPOKOB 1 cMeThl. HO paHOo MM TIO3IHO T09TaKHbIE T1Ta-
HBI ¥ paspesbl IIPULETCs BOIIOUIATh B PealbHOM KapKace U3 peajbHbIX
MarepuasoB — jiepeBa, kamHs, Metasia. [Ipu aTom BbI, cKOpee Bcero,
OyzieTe UCIOJIB30BATh U YiKe TOTOBbIe apTeaKThl, HATPUMEP BCTPO-
eHHbIe MKAa(bI, OKHA, IBEPU W BEHTUJISIIMOHHBIE PEMIeTKU. A €CJTM BB
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1epeobOpyLyeTe 3/1aHKeE, TO YKMCIO TOTOBBIX apTehaKTOB BO3PACTET, —
9TO OY/IyT IeJIbie KOMHATBI 1 MH;KEHEPHbBIE KOHCTPYKITUH.

To sxe camoe KacaeTcst mporpammuoro odecrnedenust. /st Toro uro-
ObI MOKHO OBLJIO PACCYKAATH O JKEJAEMOM TIOBEJEHIN CUCTEMBI, CO3/1a-
I0TCS TUarpaMMBbl BApUAHTOB UCITOAb30Banusa. CaoBapb IpeiMeTHON
006JIACTH OITMCHIBAETCS IUarpaMMaMu K1accoB. UToObI CTasIo sICHO, KaK
CYITHOCTH M3 TOTO CJIOBAPSI COBMECTHO PabOTAIOT /IJIsi 00eciedeHust
HY?KHOTO [TOBEICHUSI, IIPUMEHSIIOTCS IMarpaMMbl [10CJIe10BaTeIbHOCTH,
KOMMYHUKAIUM, COCTOSIHUI U fiesiTeIbHOCTH. B KoneunoMm cuere J10-
TUYECKUe YePTEKU MPEBPAIAIOTCS B e U3 MUpa OUTOB — UCIIOJI-
HsIEMbIe TIPOTPaMMBbl, OubIMOTERH, TabAUIIbI, (halJIbl 1 Pa3IUIHbBIE
TOKyMeHTHL. [Ipr 5TOM 06HAPYKUBAETCST, 4TO HEKOTOPBIE U3 ITUX apTe-
(haKTOB MPUXOAUTCS CO3[ABATH «C HYJIST», HO HAXOASTCS U CIOCOObI
MOBTOPHOTO UCIIOJIb30BAaHUS CTaPbIX apTe(aKToB.

B UML auarpammbl apTedakToB UCIOJIB3YIOTCA B 1€J9X BU3ya-
JIN3aIMH CTaTUYEeCKOro aclekTa puanyecknx apredakToB U UX CBs3eid,

a KpOMe TOTO0, OIMCAHKS VX JleTajell [IJish KOHCTPYUPOBAHUSI, KAK TTOKa-
3ano Ha puc. 30.1.

cTpaHuua find.html ncrnonHaemas
nporpaMma

___________ find.exe
index.html

-
-

~«rMnepccbinkay

1
) \
dbacs.dll  ,* \
1
A4
nateng.dll
oubnuoTeka

aptedakT

Puc. 30.1. Anarpamma aptedakToB

TepMmUHbI 1 NOHATUS

Jluazpamma apmedaxmos nokaspiaeT Habop apTedakToB U CBsI3ei

Mexay Humu. Mzobpaxkaercss B Buje rpada ¢ BepUIMHAMU U JlyraMu
(pebpamm).



TepMUHbI 1 NOHATUS

Obwue
ceoticmea ecex
ouazpamm
oocyacoarom-
csaeanase 7.

Apmegaxmot
obcymxcoarom-
ca 6 2naee 20,
unmepdei-
col —

6 enage 11,
cesa3u — 6 enla-
sax5u1o,
naxemot —

6 enaee 12,
noodcucme-
Mol —

6 e2niaee 32,
IK3eMnas-
poL — 8 2na-
ee 13, oua-
epammol
KJ1accoe —

6 enaee 8,
npedcmae-
Jenus
peanuzauuu
6 Konmexcme
cucmemHou
apxumexmy-
polL — 6 2aa-
ge 2.

L J415]

OOwue cBOMCTBA

Y mmarpammbl apTeakToB, Kak U y BCeX IUarpaMM, eCTh UMsI 1 Tpa-
(rueckoe nanosinenne. OT OCTANIBHBIX TUTIOB ITUATPAMM OHA OTJINYAET-
Cs1 CBOUM COJIEPKMUMBIM.

Copepxumoe

Jlnarpammbl apTedakToB 00BIYHO cojiepKaT apTeaKThl, a TaKKe
CBSI3W 3aBMCUMOCTH, 0000IIEeHNsI, accoMaluy 1 peajausainuu. [lo-
JMOOHO APYTUM JHarpamMMaM, MOTYT COJEepPKaTh IPUMEYaHWs U OTpa-
HUYEHUSI.

OOLee npuMmeHeHune

JlnarpamMmbl apTedakToOB IIPUMEHSIOTCS LTSI MOJIEIUPOBAHYSI CTa-
THYECKOTO TIPEJICTABIEHUS] PeaNn3allii CUCTEMbI. DTO IPeACTaBIe-
HUE B [IEPBYIO OUepe/ib MOJIEPKUBAET yIIpaBieHre KoHpUrypaiueii
yacTeil CUCTEMBI, COCTOAINX U3 apTedaKTOB, KOTOPbIE MOTYT OBITh
coOpaHbl Pa3HBIMU CIIOCOOAMU IS TOCTPOeHUs paboTaomieil cuc-
TEMBbI.

Korma Mozeupyercst craTuueckoe MpejcTaBIeHne peaan3ariu
CHCTEMBI, TO IMarpaMMbl apTeGakToB OOBIYHO UCTIONB3YIOTCS OJHUM
U3 CJIEYIONIUX YETBIPEX CIIOCOOOB:

1. s modenuposanus ucxoonozo koda. B 6oabmHCTBE COBpe-
MEHHBIX 00BEKTHO-OPHEHTUPOBAHHBIX SI3BIKOB IIPOrPAMMUPO-
BaHUs KOJ THIIETCS B MHTETPUPOBAHHBIX cpefax pa3paboTKH,
COXPaHSIONNX UCXOJAHbIE TEKCTHI B (haitmax. JlmarpaMmmer ap-
Te(aKTOB MOKHO TIPUMEHSTH JIJIsI MOJIEJIMPOBAHUS KOHPUTY-
paruu 9Tux (haiaoB, KOTOPBIE TPEACTABASIIOT 060l paboune
MPOJIYKThI, 1 YCTAHOBKY Balllell CUCTEMBI yIIPaBJIeHUs KOH(PU-
rypaiuei.

2. /s modenuposanust ucnonmsemoix eepcuti. Bepcus (release) — ato
OTHOCHTEJIbHO IMOJIHBII U COTJIacOBaHHBIN Habop apredhaKkToB,
MOCTaBJISIEMbIH BHYTPEHHEMY WUJIM BHEITHEMY TT0JTb30BATEIO.
Bepcus B 1annoM MOHUMAHUT COCPENOTOUYEHA HA TEX YaCTSX, KO-
TOpbIe HEOOXOUMBI [IJIsI TOCTaBKU paborarotieil cucteMbr. [Ipu
MOJIEJTUPOBAHNY BEPCHUT C TIOMOIIBIO IMarpaMM apTedakToB MPo-
HCXO/IAT BU3YAU3AIIN, CIIETUMUITUPOBAHNE U JIOKYMEHTHPOBA-
HUE PeleHnH, TPUHATHIX OTHOCUTETHHO (DU3NIECKUX COCTABJIS-
IONINX CUCTEMBI, TO €CTh apTe(haKTOB pa3MeIeHMsl.
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3. /s modenuposanus usuueckux 6as dannvix. Ilpencraspre
cebe pusnueckyio 6a3y MaHHBIX KaK KOHKPETHYIO Pean3aIinio
CXEeMbl, CYIIeCTBYOMIYIO B Mupe 6uToB. CXEMBbI, 110 CyTH, OITH-
corBatoT API nsist joctyna k xpanumoit nagopmain; Mojierb
ke Gusnyeckoil 6asbl MPeACTaBISET CIIOCOObI XPAaHEHMST UH-
dhopmaruu B TabuIax peasiuoOHHON Oasbl WK Ha CTpaHUIAX
00bEKTHO-OPUEHTHPOBAHHON Oasbl maHHbIX. [1J1s1 1mpepcrabiie-
HUS 9TUX U MHBIX PU3MYECKUX 0a3 JaHHBIX MOKHO HCIIOJIb30-
BaTh IMarpaMMbl apTehakToB.

4. [lns modenuposanus adanmupyemvix cucmem. Hekoropsie cucre-
MBI JIOCTaTOYHO CTaTUYHBI: UX KOMIIOHEHTHI TTOSIBJISIIOTCST Ha ClIle-
He, MPUHUMAIOT YJacThe B UCTIOJHEHUH, a 3aTeM MOKHUIAIOT ee.
Jlpyrue cucrembl Gojiee AMHAMWYHBL OHU BKJIIOYAIOT B ce0sT MO-
OWJIBHBIX areHTOB, WK apTedakThl, MUTPUPYIOIHE ¢ IeJbio Oa-
JIAHCUPOBAHMSI HATPY3KK U BOCCTAHOBJIEHUS TIocie c6oeB. [ToBe-
JieHne TaKuX CUCTEM MOJIEJTUPYeTCs uarpaMMaMu apTeakToB
COBMECTHO C HEKOTOPBIMU IpyruMu fuarpammamu UML.

TUNUYHbIE NPUEMbI MOAETMPOBAHMS

MopenuposaHue UCXOAHOIro Koaa

[Ipu pa3paboTke TIporpaMM Ha sI3bIKE Java MCXOIHBIN KO OOBITHO
coxpansiercs B ¢ailnax ¢ pacmupenueM .java. I[porpammsl, Hanmcan-
Hble Ha C++, 0OBIYHO XPaHSAT UCXOHBIN KO/ B 3ar0JIOBOYHBIX (haiiiax
¢ pacimipenueM .h u aiimax peanusanmu ¢ pacuuperuem .cpp. pu uc-
nosib3oBannu s13bika IDL g paspaborku npumoxkennit COM+ uan
CORBA, erriHCTBEHHBIH, ¢ TOYKU 3PEHNS TIPOEKTUPOBAaHMS, UHTEP(elic
pacmajziaeTcsl Ha 4eThipe UCXO/HBIX (haiiya: cam nuaTepdelic, KIMeHT-
CKUil 3aMecTuTesb (Proxy), cepBepHylo 3ariyiky (stub) u kiace-moct
(bridge). ITo mepe pocta oObeMa MPHIIOKEHNST, Ha KAaKOM OBI sI3bIKE OHO
HY OBLJIO HAIMCAHO, 9T (Paiijibl IPUXOAUTCS OPraHU30BBIBATh B TPYII-
bl 3aTeM, Ha cTajnu cOOPKK TIPUJIOKEHS, BbI, BEPOSITHO, CTAHETE CO-
371aBaTh pa3JINYHbIEe BAPUAHTHI OJTHUX U TeX Ke (haioB /I KasK/I0H HO-
BOI TIPOMEKYTOYHON BEPCUU U 3aXOTHUTE MOMECTUTD BCE ATO B CUCTEMY
yIpaBJieHns] KOH(pUrypaiumei.

B GosibinHCTBE CilydaeB HET HEOOXOAUMOCTH MOJIEJNPOBATD JaH-
HBIIl aCIleKT CUCTEeMbl HEITOCPEACTBEHHO. BMeCTO 9TOTO BbI MMO3BOJIN-
Te cpejie pa3paboOTKU OTCJEKUBATh 3TU (ailyibl U ux cBsizu. MHora,
0JIHaKO, HEOECII0Ie3HO BU3YaIN3UPOBATh NCXOAHBIE (hailIbl 1 CBSI-
31 MEXK/y HUMU C TIOMOIIbIO [uarpaMM apredaxtos. [Ipumensiembie
TakuM 00pa3oM auarpaMMbl apTedakToB 0OBIYHO COLEPKAT TOJbKO
apredakTbl — pabouue MPOAYKTHI CO CTEPeOTUNaMu (hailioB — BMeCTe
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Cmepeomun
3aeucumocmu
trace oocyoic-
daemcs

6 enage 10.

¢ uXx 3aBucuMOocCTsIMU. Harpumep, Bbl MO/ ObI BBITIOJHUTE 00OpaTHOE
POEKTHPOBaHUe HabOpa UCXOMHBIX (hailIOB /Jisi BU3YAIU3AIUU CJIOK-
HOW CHCTEMBI 3aBUCUMOCTEN MKy HUMU TPU KoM, MoskHO
MOWTHU U B JIPYTOM HATIPABJIEHIH, CTIEIIU(PUITITPOBAB CBSI3U MEKILY MCXO/I-
HbIMU bailaMu 1 3aTeM TepejiaB 3Ty MOJIeIb Ha BXOJ MHCTPYMEHTY
KOMITUJISINK, TaKoMy Kak nporpamma make B UNIX. Axamornuno
MOJKHO MCITOJIb30BaTh JIMarpaMMbl apTedaKToB 17151 BU3yaIn3aliuy NCTO-
pun Habopa UCXOMHBIX (HANTIOB, XPAHSIIUXCS B CHCTEME YITPABJICHUS
konburypamnueii. [lomyyas u3 stoii cucrembl nHdopmauio (Harpumep,
0 TOM, CKOJIBKO pa3 HeKui (hailyr u3BJaeKayiCcs /I PelakTUPOBAHUS Ha
MPOTSIKEHUN OTTpeIeJIeHHOTO MTeprojia BpEMEeHM ), BB MOKETe MCIOJIb-
30BaTh ee VIS «PACKPACKU» TUarpaMMbl apTedaKToB, YTO TIOMOKET BbI-
SIBUTb CPE/IA MCXOIHBIX (DAIIIOB «TOPsSTUYME TOUKN», B KOTOPBIX aPXUTEK-
Typa CUCTEMBI Yallle BCETO MO/IBEPTaeTCsl MOAN(MUKAIUIM.
YT0OBI CMOIETTMPOBATH UCXOAHBINA KO CHCTEMBI, HEOOXOIMO:

O IIpumensis mpsiMoe WK 0OpaTHOE MPOEKTUPOBAHME, UIEHTH(DH-
IIPOBATh HAGOP MPEACTABISIONUX HHTEPEC (HailJIOB UCXOMHO-
r0 KOJla ¥ CMOJIETMPOBATh UX KakK apTeaKThl CO CTEPEOTUTIOM
file.

QO [l1st KpYIHBIX CHCTEM MCIOJIb30BATh MAKETHI, 4UTOOBI MOKA3aTh
TPYTIIIBI UCXOMHBIX (hailIoB.

U PaccmoTperh BO3MOKHOCTH TTOKA3a C TIOMOIIBIO TOMEYEHHBIX
3HauYeHUI Takoil mH(popManny, Kak HoMep Bepcuu (aiiia, ero
aBTOP, /laTa TocJeHero n3aMenenns. /[y ynpasienus sTumun
3HAUYEHUSMU TPUMEHSTh MHCTPYMEHTAJIbHbIE CPEICTBA.

U CmozennpoBaTh 3aBUCUMOCTH KOMITHJISIIINNA MEXK/TY UCXOHBIMU
aitmamu ¢ momonibio cBA3el 3aBucuMocTu. ONATh Ke, 5 TOTO
4TOOBI CrEHEPUPOBATH 9TU 3aBUCUMOCTHU U YIIPABJISITH UMH, T10-
HAZO00STCSI HHCTPYMEHTAIBHBIE CPEICTBA.

B xauectBe mpumepa Ha puc. 30.2 mokazansl 1Th (HaiaoB UCXo/1-
noro kozma. Maiin signal.h — 3arosoBounbiii. [IpeacTaBiaensl Tpu ero
BepCUU, HAUMHAS ¢ TIOCIe/IHel 1 3akaHunBad repBoil. Kaxkias Bepcust
noMeveHa 3HAUE€HUEM, YKa3bIBAIOTIIUM €€ HOMED.

3aros0BoYHbBIN (aiia signal.h ucnosab3yercs AByMs JIPYTUMU —
interp.cpp u signal.cpp. I[lepBbiii U3 HUX TTPU KOMIUILIUNA 3aABUCUT
OT ZIPYTOTO 3aroJIOBOYHOTO (haitia, irg.h. B ¢cBoio ouepep, ati device.
Cpp 3aBUCUT OT interp.cpp. VimMes nepen riaszaMu Takyio JuarpaMmmy,
JIETKO MPOCJEJNTD, UTO MPOU3ON/IET B cjydae u3MeHeHmnil. B gact-
HOCTHU, U3MEHEeHHe UCXOAHOTO daiiia signal. h moTpedyer nepekoMim-
JIATIUY TPEX NPyTHUX (aitnos — signal.cpp, interp.cpp U, Kak cJie/ICTBHE,
device.cpp. VI3 Toli ske fuarpaMMbl BUJIHO, UTO 1rq.h He KOCHYTCS TIpe-
obpasoBaHusl.
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signal.h signal.h signal.h
{version = 3.5} {version = 4.0}

«POAUTESbY «POONTESbY

*. signal.cpp

. 4
mterp.cpp,' {version=4.1}

A

A

Puc. 30.2. MogennpoBaHue ncxogHoro koga

[Tomo6HbBIE fraTPaMMBbI JIETKO TEHEPUPYIOTCS MyTeM 0O6PATHOTO
MPOEKTUPOBAHMS HA OCHOBe WH(pOPMAINU, XPaHSIIEcsS B CUCTEMe
yIIpaBJIeHUs KOHDUTYpamuein cpebl paspaboTK.

MopenupoBaHue UCNONHAEMOWU BepCcuu

Beimyck Bepcuii mpocToTO MPUIOKEHUS HE COCTABJSAET TPyAa —
eIMHCTBEHHAsT HCIIOTHsIeMast TPorpaMma cOpachIBaeTCst Ha AVCK, 1 TOJIb-
30BaTeJIM MPOCTO 3aITyCKAOT ee. J{Jist TI0J00HbIX IPUIIOKEHII IUarpaMMBbI
aptedakToB He TPeOYIOTCS: TaM HEYETO BU3YaTU3MPOBATh, CIIEIU(MUIIN-
pPOBaTh, KOHCTPYMPOBATH U JIOKYMEHTUPOBATb.

Boinyck Bepcuii 6oiee CI0KHBIX HPUIOKEHII BCe-TaKu MPeIIo-
Jlaraet Tpy/103aTpaThl, MHOT/Ia HeMaJibie. KpoMe TylaBHOM UCITOTHSIEMO
nporpaMMbl (00bIUHO (haiiia ¢ pacIIMpeHnueM .exe), HyKeH Psijl BCIIO-
MoraTeJIbHbIX MOJyJiell (00b1dHO 970 (haitibl ¢ paciupenueM .dll, ecin
BbI paboraere B koHTekcTe COM+, 6o .class niau .jar — nipu pabore
C A3BIKOM Java), 6a3 JaHHbIX, (hallJIOB TTOACKAa3KKU ¥ PECYPCHBIX (aii-
JI0B. JIJ1s1 pactipe/ie/IeHHbIX CHCTEM, BEPOSITHO, TIOHAZI00UTCST HECKOJIBKO
UCIIOJIHSIEMbIX ITPOTPAMM U APYTHUX (PailjioB, pasdpOCAHHBIX 110 PA3HBIM
y3iam. Eciiu BbI paboTaere ¢ CUCTEMON TPUIOKEHUH, OJIHU apTedak-
TBI MOTYT OKa3aThCsl YHUKAJIbHBIMHU, a JPYTHe OYAyT UCIOJb30BaThCS
B HECKOJIBKUX NTpuJIoskeHusix. [1o Mepe pazBuTust cuctemMbl yrpaBjieHue
KOH(UTYpaIneil BCero aToro MHOKeCTBa apreakToB IPHOOPETAET BCe
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GOJIBINYI0 BaKHOCTD M BMECTE C TEM YCJIOKHSIETCSI, TOCKOJIbKY M3MEHEe-
HUe HEKOTOPBIX apTe(aKTOB B OJHOM ITPHUJIOKEHUN MOKET OTPA3UThCS
Ha paboTe JIPyTruX.

[To aT0it IpUYMHE /Ui BU3yaM3alud, ClennuinpoBaHmsi, KOHC-
TPYMPOBAHUS W JOKYMEHTHPOBAHUSI UCIIOJHSIEMBIX BepcHil (BKIIIOYAsT
apredakThl pazmelnieHus, GOPpMUPYIOIINE KKy BEPCUIO, U CBSI3U
MESK/Ly 9TUME apTe(akTaMu) UCTIOIb3YIOTCS [UarpaMMbl apTe(aKkToB.
Bl MOKeTe IPUMEHSITh UX JIJIST IPSIMOTO MTPOEKTUPOBAHYSI HOBOU CHC-
TEMBI ¥ JIJIT 0OPATHOTO TIPOEKTUPOBAHUS CYIIECTBYIOMIEL.

CosmaBas quarpaMmbl apTeakToB, TTO00HbIE TOH, 4TO n300paKe-
Ha Ha puc. 30.2, BB HAa CAMOM JIeJie TIPOCTO MOJIETUPYETE YACTh CYITHOC-
Teil ¥ CBsI3eil, KOTOPbIE TPEAICTABISIIOT PEATU3AIIIO BAIIEH CUCTEMBI.
[To aTott mpuumHe KaxKaad AuarpaMma apTedakToB TOJKHA COCPE0Ta-
4UBaTh BHUMAHUE TOJBKO HA OJIHOM TeKyIeM Habope apTedakTos.

YT0OBI CMOJIETTMPOBATH UCTIOTHSIEMYIO BEPCHUIO, HEOOXOIIMO:

Q Waentuduimposarh HaOOp apTedaKTOB, TOAIEKAIINX MOEIN-
posanmio. O6BIYHO 3TO BEIGOPKA JIMOO BCSI COBOKYITHOCTD apTe-
(haxTOB, pa3MenIeHHBIX HA OTHOM Y3JIe, WJIHU XKe P apTedaKToB,
pactpeieJIEHHBIX 110 y3JIaM CUCTEMBI.

O PaccMoTperh cTepeoTuiibl Kaska0ro apredakra B Habope. [list 60J1b-
IIUHCTBA CUCTEM OOHAPYKUTCST OTPAHUYEHHOE YNCJIO PA3HBIX
BUI0B apTedakToB (TaKUX KaK UCIIOJIHIAEMbIE IPOrPaMMbI, O1b-
JUOTEKU, TAOIUIIBI, (hailabl u JoKyMeHThI). /7151 BU3yasbHOTO
MPE/ICTABJIEHNS ATUX CTEPEOTUIIOB MOKHO BOCIIOJIb30BATHCST M€-
xaHu3mamu pacuimpenns UML.

O /st kaskmoro apredhakta B HaOOpe pacCMOTPETH €T0 CBSI3b C OKPY-
JKalomuMK ero apredakramu. Haine Bcero aTo nmHTEpdEnchl,
KOTOPBIE IKCTIOPTUPYET (peayn3yeT) OAuH apTedaKkT U UMIIOp-
TUPYIOT (MCIOJIb3YIOT) ipyrue. Eciii Hy>KHO PacKpbITh coeinHe-
HUsI B CICTEME, — SIBHO CMOJIEJINPOBATh 3TH uHTepdeiico. Ecin
JKe HeOOXOIUMO TIPEJICTAaBUTh MOJIE]Th Ha 60Jiee BBICOKOM YPOBHE
abCTpaKIMK, PACKPBITH 9TU CBSA3H, IIOKa3bIBast TOJbKO 3aBUCH-
MOCTHU MEXKIY apTedaxtamu.

B kauectBe npumepa Ha puc. 30.3 npejcTaBieHa MOJieTb YaCTH
UCIIOJIHAEMOIN BepPCUHU aBTOHOMHOIro pobota. OCHOBHOE BHUMaHUe
obpariieHo Ha apTedaKThl pa3MeleHust, aCCOIMUPOBAHHbBIE C (DYHKIIH-
MU TIepeMelneHust poOoTa U BEIYMCIUTEIbHBIME OTIepaIiusiMu. Bor
BUANTE OUH apTedakT — driver.dll, KOTOPBIN MaTepUATU3yeT KOMIIO-
HenT Driving (Ilepemernenne), axcrioptupytomuii uatepdetic IDrive (),
nMnoprupyembiii komrnonenToM Path (IlyTb), MaTepuanusyembim Jpy-
ruM apredaxktomM, path.dll. 3aBUCUMOCTD MEX/y KOMIIOHEHTaMu Path
n Driving ykasbIiBaeT Ha 3aBUCHUMOCTD MeXy apredakTamu path.dll
u driver.dll, koTopble peanu3yioT ux. Ha quarpaMmme mpucyTcTBYeT elre
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E path.dll collision.dll

Path «manifest» | L ________2 >

IDrive

2]

Driving

«manifest»

driver.dll
{version =8.1.3.2}

Puc. 30.3. MogenupoBaHue NcnosHAeMon Bepcum

onuH apTedakT — collision.dll, KOTOPBII TakyKe MAaTEPUATU3YET KOMIIO-
HEHT, XOTsI 3TH TIO{POGHOCTH M CKPBITHI (TOKA3aHA JIUIIIb TIPSIMast 3aBH-
cuMocTb path.dll ot collision.d1l).

B nannoit cucteMe y4yacTByeT MHOKECTBO JIPYTUX apTedaKToB.
OnHako quarpaMMa cocpe/loToueHa Ha TexX apTedakTax pa3MelleHusl,
KOTOPBI€ HETIOCPEJCTBEHHO OTHOCSITCS K TIPOIECCY IBUKEHUST poOOTa.
3aMeTbTe, UTO MTPU TAKOI KOMIOHEHTHOI apPXUTEKTYPE BbI MOTJIH OB
3aMEHUTh KOHKPETHYIO Bepcuio driver.dll Ha Apyryio — Ipud yCIOBUH,
YTO OHa peasusyeT Te ke (1, BO3MOKHO, KaKue-TO JIOMOJHUTEIbHbIE )
uHTepdeiicst, — 1 path.d1l MOT ObI TO-TIPEKHEMY TIPABUIBHO PadOTATh.

MopenupoBaHue ¢pusamnyeckon 6a3bl AaHHbIX

Jlornueckas cxema 06asbl JaHHBIX OXBATbIBAET CJOBAapb XPaHMU-
MBIX JIaHHBIX CUCTEMbI BMECTE ¢ CEMaHTHKOI ux cBsseil. Dusnyec-
KM BCE THU CYI[HOCTU COXPaHSIOTCSA B Oase JaHHBIX — JIUOO B PeJisi-
IUOHHOMH, MO0 B 0OBEKTHO-OPUEHTUPOBAHHOM, JTMOO0 B THOPUIHON
(06 BEKTHO-PEAIIMOHHON) — JJIsT TIocaeayonero nabiederns. UML
Tak jKe XOPOIIO IPUCIOCOBJeH K MOJAeTMPOBaHUIO (husrueckux 6a3
JaHHBIX, KaK ¥ K MOJEJINPOBAHMIO UX JIOTUYECKIX CXEM.

OTtobpakeHne JJOrM4ecKol cxeMbl 6asbl JAHHBIX HAa O0bEKTHO-OPUEH-
TUPOBAHHYIO 6a3y J0CTATOUHO MPSMOJIMHEITHO, TOCKOJIbKY JakKe CJIO0K-
HbIE [IEMI0YKK HACJIeI0BaHUsI MOTYT OBITh COXpaHeHbI 6e3 KaKoro-aubo
npeobpazoBanust. OHAKO 0TOOPA3UTh JIOTUYECKYIO CXEMY Ha PEeJISIIIi-
OHHYIO0 6a3y He Tak 1pocTo. Ecjin uMeeT MecTo Hacjel0BaHKe, TIPH-
XOJIUTCSI TIPUHUMATD PENIeHUs OTHOCUTEBHO TOTO, KaK 0TOOpasKkaTh
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Ks1acchl Ha Tabauibl. OOBIYHO IPUMEHSIETCS MO0 OHA M3 TPEX HUXKe-
HA3BaHHBIX CTPATEruii, 1100 NX KOMOMHAI[WSI:

1.

2.

3.

Cnycxk (push down) — onipesiesisiercst oTesbHas TAOJIUIA IS KaxkK-
JIOTO KJ1acca. JTO TMPOCTOM, HO TPUMHUTUBHBIN TTOIXO/T, TIOCKOJIb-
Ky OH BBI3BIBA€T TIPOOJIEMBI COTIPOBOKIEHUSI TIPU T0OABIEHITH
HOBBIX JIOYEPHUX KJIACCOB WJIM MOAU(DUKAIINU CYIIECTBYIOMIIX
POJIUTENBCKUX;

Ilodsem (pull up) — Bce 1emOYKN HACTIEOBAHUST CBEPTHIBAIOTCS
TaK, YTO PeaTU3ANNN JI0OOTO KIAcca B HEPAPXUU UMEIOT O/TIHA-
KOBOE cocTostHre. HemocTatok B TOM, 4TO BO MHOTUX 9K3€MILIIS-
pax MPUXOIUTCST XPAHUTD U3OBITOUHYIO HH(MOPMAITHUIO;
Pacwennenue mabauy, (split tables) — mamHbBIE pOAUTETHCKOTO
U JJOYEPHETO KJIacca PA3HOCSATCS MO pasHbIM Tabuauiam. Takoii
MO/IXO/L JIy4llle OTOOpakaeT CTPYKTYPY HACTIEA0BAHUS, HO €ro
HEJIOCTATOK COCTOUT B TOM, YTO JIJIST IOCTYTIA K JAHHBIM TIPHXO-
JIUTCST COEINHSATH MHOTHE TAOJIUTIBI.

[Ipoektupys pusndeckyio 6asy JaHHBIX, HEOOXOAUMO TaKkKe pe-
IIUTh, KaK CJIeLyeT 0TOOpakaTh ONepalinu, OIpeeIeHHbIe B IOTHYeC-
Koil cxeme. OOBEKTHO-OPUEHTHPOBAaHHbIE Oa3bl JAHHBIX 00ECIIeYNBAIOT
JI0CTaTOYHO MTPO3payHoe 0TOOpasKeHue, HO YTO KACAeTCsl PESIIUOHHBIX,
3/1eCh IPUXOUTCS PENiaTh, KAK Peajn30BaTh 9TU JOTUYECKHE Ollepa-
tn. OATh JKe, CyIecTBYeT HECKOJIbKO BAPUAHTOB:

1.

IIpocTbie omeparyy co3anusi, BBIOOPKH, OOHOBJIEHUSI U yaje-
HUS Peasn3yIoTcst cTanaapTbiMu BbizoBamu SQL nan ODBC;
Boutee ciioxkroe noBesienue (Takoe Kak OM3Hec-mpaBia) 0Too-
pakaeTcst Ha TPUTTEPhI U XPAHUMBbIE TIPOIEYPBI.

C y4eroM MPUBEAEHHBIX COOOPaKEHUI 11T MOAETUPOBAHMS (PU3M-
4eCKOi 0a3bl TAHHBIX HEOOXOIMO:

Q

Q

Q

W nenTudumpoBath MPUCYTCTBYIONINE B MO/IENTN KJIACCHI, KOTO-
PbI€E TIPEICTABJISIIOT JIOTHUYECKYTO CXeMy 0a3bl JAHHBIX.

Bri6parh cTpateruio 0ToOpaskeHusi ITUX KJIACCOB HA TAOJIUIIBI.
Ciemyer paccMoTpeTh 1 (husryecKoe pacipesesiere 6as gaH-
HbIx. HeoGXx0nMo TpoaHaIm3npoBaTh (hU3MIecKoe pa3MelieHne
JIaHHBIX B CHCTEME — OT 3TOTO TOXKE 3aBUCUT BHIOOP CTPATETHH.
Coznath quarpaMmy apredakToB /s BUYaIU3alliy, crierudu-
[IMPOBAHUS, KOHCTPYUPOBAHUS U JTOKYMEHTHPOBAHUS OTOOpa-
JKEHVsI, B KOTOPOU apTehaKThl IMEIOT CTEPEOTUIT TaOIUIIBL.

[To BO3MOKXHOCTH MCTIOJIB30BATh WHCTPYMEHTAIbHbBIE CPECTBA
JLIS TIpe0OPasoBaHKs JIOTUYECKON CXeMbl B (PUBUYECKYIO.

Ha puc. 30.4 nokasan Habop Tabuuil 6a3bl JAHHBIX, B3SITHIX U3 WH-
(hopMaIoHHON cucTeMbl yueOHOTO 3aBeieHust. Bol BupnTe onny 6asy —
school . db, m306paskeHHy0 B BUjE apTedakTa co CTEPeOTUIIOM database.
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school.db

course department instructor school student

Puc. 30.4. MogennpoBaHme opunandeckom 6asbl aHHbIX

Omna cocront u3 tsttu Tabauir: student (cTyment), class (Kmacc), instructor
(uHCcTpYKTOP), department (oTzaesr) u course (Kypc). B coorBercrByiomeit
JIOTUYECKON cxeme Ga3bl JAHHBIX HET HACJIEI0BAHUS, TOITOMY 0TOOpa-
3UTH ee Ha (PU3NIECKYT0 HECTOKHO.

XoT4 B JTaHHOM TIpUMepe 3TO He MTOKA3aHOo, BBl MOXKeTe Crenn@uim-
POBaTh COMEPIKUMOE KaKI0M TaOIUIIbl. ApTehakThl MOTYT UMETH aTpH-
GyTBI, TI0OITOMY O0IIAs UANOMA TIPH MOJIETUPOBAHUN (PU3HMUECKON Hasbl
JAHHBIX 3aKTI0YAETCS B UCIOIH30BAHUH aATPUOYTOB JIJIST CLIENNMUITHPO-
BaHUs CTOJIOIOB KayK/I0# TabJIHIIbI.

Anasorndnbsiv 06pa3om apredakTbl MOTYT HMETh OTI€PAIiu, KOTO-
pbl€e TTO3BOJISTIOT 0TOOPAYKATH XPAHUMbIE TIPOIELYPBI.

MopenupoBaHue aganTUpyeMbiX CUCTEM

Bce nuarpammbr apTeakToB, TOKa3aHHbIE 10 CUX TIOP, UCITOJIh30Ba-
JIUCH JIJIsI MOJIEJTUPOBAHUSI CTaTUYECKUX TIpejicTaBiennii. Mx apredak-
TBI TIPOBOJIUJIN BCIO CBOIO JKU3Hb HA OHOM y3Jie. XOTs 3Ta CUTyaIlUs
BCTPEYAETCs yallle BCETo, MHOT/A, 0COOEHHO pU paboTe CO CIIOKHBIMU
pacripe/ieIeHHBIMU CUCTEMAMH, BCE JK€ TTPUXOUTCS MOJIETUPOBATH U JIH-
HaMU4YecKue 1pejictaBienns. Hanpumep, MOKHO TIPe/ICTaBUTh CUCTEMY,
KOTOpasi PeIIMIUPYET CBOM 0a3bl aHHBIX HA HECKOJIBKO Y3JIOB, Iepe-
KJII0YasiCh Ha PE3ePBHBIN cepBep B CIydae OTKa3a IJIaBHOTO. AHATIOT Y-
HO TIPU MOJIEJTUPOBAHUH TT00QIBHON paciipeieJIeHHON CUCTeMBI, pabo-
Taroiie B peskume 24x7 (To ecTh 7 [HEW B Heneso, 24 4yaca B CyTKN),
BbI, CKOPEE BCETO, CTOJKHETECHh C MOOUJIBHBIMU areHTaMu — apredhakTa-
MU, KOTOPble MUTPUPYIOT C OJTHOTO y3JIa Ha JAPYTOH It 0OCTyKUBAHUS
HEKOTOPO#T Tpauzakimu. YToObI CMOJIEUPOBATH TAKUE [TMHAMUYECKITE
IPEe/ICTABJIEHUs], BAM MOHAJ0OUTCS MCIOIb30BATh KOMOMHAIINIO [THa-
rpaMm apteakToB, 00HEKTOB U B3AUMO/IEHCTBUSL.

JL1st MoIeTMpOBaHs aIalITUPYEMOii CCTEMBI HEOOXOIUMO:

U Paccmorperh (pusnueckoe pacripesesienre apredakToB, KOTO-
pble MOTYT MUTPUPOBATh C OJHOTO y3Ja Ha Apyroi. Bel Mmoxkere
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crennUIMPOBaTh MECTOTIONOKEHNE 9K3EeMILIsIpa apTedaKTa,
MOMETHUB €ro arpuOyToM location, KOTOPBIH MOKHO OTOOPA3UThH
Ha inarpamme apTedakToB.

U Ecau Hy:KHO CMOJIETMPOBATH IENCTBIS, BBI3BIBAIOIITIE MUTPAITATO
aptedakTa, co3/1aTh C ITOH IEJBI0 COOTBETCTBYIONLYIO JMarpam-
MY B3aUMOJIeiiCTBUS, KOTOpas OyleT coAepKaTh 9K3eMILISPbI
apredakToB. MIamMeHeHre MeCTOTOIOKEHNS apTehakTa MOKHO
MPOWJLIIIOCTPUPOBATH, HAPUCOBAB OJIUH IKIEMILISIP HECKOJIBKO
pas, HO C PA3HBIMU 3HAYEHUSMU COCTOSHUS, BKJITIOUAst €70 MECTO-
MOJIOXKEH e,

Ha puc. 30.5 mpeacraBieHo MOIEINPOBAHNE PEILIMKAINN Oa3bl JaH-
HBIX, y7Ke paccMaTpuBasiietics Boitre (cM. puc. 30.4). 31ech Mbl BUTUM
IBa sK3eMILIsipa apTedaxTa school. db. Ob6a aHOHMMHBI I IMEIOT pasHbIe
IoOMeueHHbIe 3HaueHus MecTonosoxkeHnust (location). Takske nmpucyr-
CTBYeT MpUMeYaHre, KOTOPoe SIBHO YKa3bIBAeT, KAKON 9K3eMILJISIP Ky/1a
PeTIIIIpyeTcs.

Bysosckas 6a3a
[aHHbIX Ha cepsepe B
ABNSIETCSA PErINKON
6a3sbl Ha cepBepe A

Server A Server B

(| -

replicate

Puc. 30.5. MogennpoBaHue aganTMpyembiX CUCTEM

Eciin Heo6X0IMMO oKa3aTh MoApOOHOCTH KaKI0H Oas3bl JaHHBIX,
UX MOKHO M300pa3uTh B KAHOHMUYECKOI (hopMe — B Bujie apredhakra co
CTEpPEOTUIIOM database.

XoTs HAa 3TOM PHUCYHKE 3TO He MOKa3aHO, MOKHO MCIIOJb30BATH
U rarpaMMy B3auMOJIENCTBUS I MOJIETMPOBAHUST TUHAMUKH TIE€pe-
KJIIOUEHUSI C TJIaBHOI Ga3bl JAHHBIX Ha PE3EPBHYIO.

Mpamoe n o6GpaTHOE NPOEKTUPOBaHUE

[Ipsimoe 1 06paTHOE MTPOEKTHPOBaHKE apTedaKTOB IOBOJIHHO MTPOC-
TO, IIOTOMY 4YTO apTedakThl caMu 1o cebe — (pu3udecKue CyIHOCTH
(McTosTHsIeMble TIPOrpaMMbl, OUOIMOTEKH, TabJUIbI, (hallIbl U pasHO-
obpasmbie JOKYMEHTBHI), a TOTOMY OJU3KKM K paboTaiolieil cucreme.
[Ipu IpsIMOM MPOEKTHPOBAHUY KJIACCA MM KOOTIEPAIIUU BbI HA CAMOM
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ieie poekTupyere apredakt, KOTOPbIii MPeACTaBIsieT UCXOAHBIN KO/,
JBOMYHYIO GUOIMOTEKY U UCTIOTHIEMYIO TPOTPaAMMY JIJIsl 9TOTO KJlac-
ca nau Koonepanuu. To4HO Tak e npu 06PaTHOM MPOEKTUPOBAHUN
MCXOHOTO KOJQ, ABOMYHON OUOIMOTEKN WM UCIIONHAEMON MPOrpaMm-
MBI Bbl HA CAMOM JIeJIe BBINOJIHSAETEe 06pPaTHOE MPOEKTUPOBAHUE apTe-
(daxra nam Habopa apTeakToB, KOTOPBIE, B CBOIO OY€PE/b, OTOOPaKa-
I0TCSI Ha KJIACChI WJIM KOOIIEPALIUN.

[Ipucryias K IpsAMOMY IPOEKTUPOBAHUIO (CO3MAHMIO KOJA M3 MO-
JIeJI) KJIacca WM KOOIIEPALUH, BbI JOJIKHBI PEIIUTh, BO YTO HYKHO UX
1peoOpPa3oBbIBATh: B UCXOAHbII KO, ABOMYHYIO OUOIMOTEKY MK UCIIOJI-
HAEMYIO TporpamMmy. JIOTH4eCcKyto MOIeJIb UMEET CMbICJI IPEBPATUTh
B MCXOJIHBIN KOJI, €CJIV BaC MHTEpecyeT yrpapjieHue KoHGUrypamueii
(aiinos, KoTopble 3ateM OyAyT Tepeaanbl cpejae paspabotku. Eciu xe
BaC MHTEpecyeT ylpasjaenue apredakraMu, KOTopbie (paktuuecku Oy-
YT Pa3BEPHYTHI B COCTaBe pabOTAIONIEN CHCTEMBbI, TO IOTUYECKHE MOJIe-
JIM CJIEZlyeT HEIOCPEACTBEHHO TPeobpa3oBaTh B ABOMYHBIE OUOIMOTEKN
WJIM MCIIOJIHSIeMble TIporpaMMbl. VIHora Hy»KHO U To, 1 apyroe. Kinaccy
WM KOOTIEPAIINU MOKHO IIOCTABUTH B COOTBETCTBUE KAK MCXOIHBIN KOJI,
TaK ¥ ABOMYHYO OMOJINOTEKY WU HCIOJHSIEMYIO IIPOTPAMMY.

YT00bI BBIIOJHUTD IPAMOE IIPOEKTUPOBAHUE JUarPaMMbI apTedak-
TOB, HECOOXOUMO:

U MaentuduimpoBaTh KIaCChl M KOOTIEPAIIUH, KOTOPBIE Pean3y-
eT KaXK/blil apredakt. BeIpazuTh 9Ty peanusaruio mpu OMOITN
CBSI3U MaTepPUATU3ATIHH.

O BsiGpars hopMy mpecTaBIeHUsT Kax10ro apTedarta. ITO MO-
KeT ObITh MO0 MCXOMHbIN Ko ((hopMa, moaiaoIasics yipas-
JIEHUIO CPeJICTBaMK pa3paboTKm), 1160 ABONYHast OUOINOTEKA
WM UCTIOJTHsieMast iporpamma (opma, KoTopast MOKeT ObITh
BKJIIOYEHA B PAOOTAIOILYIO CUCTEMY ).

U Vcnosp3oBaTh MHCTPYMEHTAJIbHBIE CPEACTBA /I TPSIMOTO TIPO-
eKTUPOBAHUS MOJICIIH.

O6parHoe TPOeKTHPOBaHKEe JuarpaMMbl apTehakToB (CO3MaHne MO-
JIeJTM U3 KoJla) — He MJIeaTbHbIH MPoIlece, TOCKOJIbKY MPU 9TOM BCeT/Ia
POUCXOANT ToTepst nHMopMaruu. [To HCXOMHOMY KOy MOKHO obpar-
HO CIIPOEKTHUPOBATH KJIACCHI — 9TO B 00IEM-TO TPUBHAJIbHas 3ajaya.
O6paTHOe poekTupoBaHue apTedaKkTOB U3 UCXOJHOTO KO/A BbISAB/ISET
CYIIECTBYIOIINE MKy hailiaMu 3aBUCUMOCTY KoMItuJisiiiuu. Ecom ke
TOBOPUTH O JBOMYHBIX OUOIMOTEKAX, TO caMoe GOJIbIIee, Ha YTO MOJK-
HO PacCYUTBHIBATh, — 0003HAYMTH OMOIMOTEKY KakK apTedaKT, a 3aTeM,
UCII0JIb3Ys 00paTHOEe MPOEKTUPOBaHUE, PACKPHITH €10 MHTepdeiichl.
ITO BTOPOE T10 PACHPOCTPAHEHHOCTHU JEHCTBUE, KOTOPOE BbITIOJIHSI-
ercst Hajl auarpaMMamu apredaktoB. Takoll MOAXox MOKET ObITh MO-
Jie3eH MPU 03HAKOMJIEHWH € HOBBIMU TIJIOXO JOKYMEHTHUPOBAHHBIMU
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6ubaorekamu. MakcuMyMm, 94TO MOKHO CIeJIaTh B OTHOIIEHUU HCTIOJI-
HSIEMOIT TPOrpamMMbl, — 0003HAUNTB ee Kak apTedakT, a 3aTeM JAu3acceM-
GIMPOBATD €€ KOJI, HO BPSI/I TN CTOUT 3TUM 3aHIMATHCST, €CJTH TOJTHKO BbI
He TUIIeTe Ha sI3bIKe acceMbJepa.

Yro6bl BBITOJIHUTH 0OPATHOE MPOEKTUPOBAHIE UATPAMMBI apTe-
(HakToB, HEOOXOAUMO:

TvnuyHbIE NPUEMbI MOAENUPOBAHMS

O BsiGpars 1esieBoe mpezicrassierue. VICXOmHbII KO MOKHO PEKOHC-
TPYUpOBaTh B apTeakThl, a 3aTeM B KJacchl. /[Bondtibie 6ubmo-
TeKU MOKHO TOJ[BEPTHYTH OOPATHOMY TTPOEKTHPOBAHMIO, YTOOBI
PacKpwITh X MHTEepdeiichl. VcnosHsgemMbre TpOrpaMMbI TOIATOTCS
06paTHOMY TIPOEKTUPOBAHUIO B HAUMEHBIIIEH CTEIIeHH.

U Vcmomb3yst MHCTpyMEHTaAJbHBIE CPE/ICTBA, YKa3aTh KOJ, KO-
TOPBIN CJIEYET TOABEPTHYTH 0OPATHOMY MPOEKTUPOBAHUIO.
Wcnonb3oBaTh MHCTPYMEHTDI /711 TeHepallii HOBOW MOJiesIn
n MOIU(UKAIINY CYIIECTBYIOIIEH, /ST KOTOPOil paHee OBLIO
BBITIOJTHEHO TIPSIMOE TIPOEKTUPOBAHNE.

U OnpamuBas MoziesIb 1 UCTTOJIB3Y ST UHCTPYMEHTATIBHOE CPEJICTBO,
co3/1aTh AuarpamMmy apTedakToB — HalpuMep, HadyaTh € OJHOTO
WJI HECKOJbKUX apTedaKToB, a 3aTeM PaCUIUpPUTh Uarpam-
MY, CJIe[lysl TTO CBS3SIM MJIN TIePeX0/id K COCETHUM apTedaKkTaMm.
OTtobpaskaTh WK CKPBIBATh J€TaJN 9TOU AUarpaMMbl apredak-
TOB B COOTBETCTBUU C BAllIMMK YCTAHOBKAMH.

B kauectBe mpumepa wa puc. 30.6 mokazaHa guarpamma apredak-
TOB, KOTOPasi IIPEICTABJISIET PE3YJIBTaT 0OPATHOTO MPOEKTUPOBAHIS ap-
tehakra ActiveX vbrun.dl1l. Bunno, uto on peasmsyet 11 unrepdeticos.
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Puc. 30.6. O6bpaTHOE NpoekTUpoBaHne auarpaMmbl apTedakTos
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Nmes nepex ty1azaMut TaKyto AMarpamMmy, MOKHO MTOHSTb CEMaHTUKY
apredaxTa, nepeiisi K pacKpbITHIO ero HHTeP(EHCHBIX KJIACCOB.

Yaire Bcero mpu 06paTHOM TIPOEKTUPOBAHUHI HCXOHOTO KO/IA, a HOT-
Ja U ABOMYHBIX OMOJIMOTEK ¥ MCIIOJHSIEMBIX IIPOrpaMM, Npuberaor
K TIOMOIIIA CUCTEMBbI YIIPaBJEeHUsST KOH(UTYpalueil. ITO 03HAYAET, 4YTO
BbI OyzieTe paboTaTh ¢ KOHKPETHBIMY BepcusiMu (HailsioB u GubINOTEK,
COBMECTUMBIX JIPYT C APYTOM. B Takux ciydasix mojie3aHo BKJIOYATh
MoMeYeHHOe 3HaYeHre, yKa3bIiBalolee Bepcuio apredakra, — ee MOKeET
IPEJOCTaBUTh CHCTEMA yIIpaBaeHs KoHdurypaimeil. Takum o6pasom,
MOKHO ncnorb3oBaTh UML s Busyanusanun uctopuu apredakra
IIPU CMEHE BEPCUIT CUCTEMBI.

CoBeTbl M MOACKA3KM

[Tpu cozpanuu nquarpamm apredaxroB Ha UML cienyer moMHUTD
0 TOM, YTO KasK/Iasl Takas AnarpaMma — 9To rpadpudeckoe mpejicTaBIeHne
CTaTUYECKOTO IIPE/ICTABICHUS peau3alliil CUCTEMBL. A 3TO 3HAYUT, 4TO
HU O/lHA OT/eJIbHAs uarpaMma apTedakToB He JOJIKHA OTpa)kaTb BCe,
YTO U3BECTHO O 1IPeJICTABICHUN peasn3aluu cucteMbl. Bee nuarpammbt
apTedakToB, B3ATble B COBOKYITHOCTH, IIPE/ICTABJISIOT CUCTEMY C TOUKHU
3peHUs pean3allii, HO Kayk/[asl B OT/eJbHOCTU OIUCHIBAET JIMIIb OJUH
ACIIEKT.

Xopo1Iio CTPyKTyprpOBaHHas! IHarpamMma apTedakToB 00JIajiaeT ce-
JYIOUIMMU CBOHCTBAMU:

U cocpemoToueHa Ha BBIpAKEHUN KaKOTO-TO OJHOTO acleKTa cTa-
TUYECKOTO TIPEJICTABJIEHUS PeATU3AIUN CUCTEMBI;

U conep:kuT TOBKO T€ 3JIEMEHTHI, KOTOPbIE CYTIEeCTBEHHbI JIJId 110-
HUMAaHUS JAaHHOTO aCIIeKTa;

U npezcraBisieT ypoBeHb JIETAIN3aINN, COOTBETCTBYIOIINI ee YPOB-
HIO aOCTPAKIINK, BKJIIOYAs JIUIIb T€ JOIOJIHEHUST, KOTOPbIE BakK-
HBI /17151 TOHUMAHUS Ha 3TOM YPOBHE;

O He HACTOJIBKO JAKOHWYHA, YTOOBI HEBEPHO MH(POPMHUPOBATD YN-
TaTessl O BaXKHOM ceMaHTHKe.

N3zobpaxast auarpamMmy apredakToB, HEOOXOAMMO PYKOBOJICTBO-
BaThCS CIEYIONUMU TIPUHITATIAMU:

O npucsauBaTh [UarpamMMe UMsl, OIUCHIBAIOIIEE ee Ha3HAYECHHE;

QO pacrosaraTh 9JeMEHTBI TaK, YTOObI MUHUMHU3MPOBATh KOJIYEC-
TBO TIEPECEKAIOTIUXCS JIMHIIA;

O npocTpaHCTBEHHO OPTAaHU30BBIBATH AJIEMEHTHI TaK, YTOObI Ce-
MaHTUYECKH OJIM3KKE CYIIHOCTU OKA3bIBAJIUCH PSIIOM;

O wucnoab30BaTh IPUMEYAHUS U [[BETOBbIE BBIJEIECHUS JIJIsl TIPH-
BJIEUEHUS BHUMAHUS K BaKHBIM MOMEHTAM JIarpaMMbl;

O 0CTOPOKHO NPUMEHSITH HJIEMEHTBI CO CTEPEOTUIIaMK. BbiieasTh
HeGOIBITON Habop 06UUX /Uit TpoeKTa (M OPraHU3aIui )
MUKTOTPAMM U UCTIOJIB30BATh MX COTJIACOBAHHO.
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Fnaea 31. Anarpammbl pasmewieHmus

B sTO11 ri1aBe

MopenupoBaHue BCTPOEHHBIX CUCTEM
MopaenupoBaHue KIMeHT-CepBEPHBIX CHCTEM
MopennpoBaHue NOJTHOCTBIO paclpeieIeHHbIX CHCTEM
IIpsimoe u 0OpaTHOE MPOEKTHPOBAHKE

JlnarpaMMbl pagMelieHns — 3To OJIMH U3 JIBYX BUIOB IMArpaMM, UCIIOJTh-
3YEMBIX [IPU MOJIETUPOBAHNN (DU3MUECKUX ACTIEKTOB 00 BEKTHO-OPUEH-
TUPOBAHHOU cucTeMbl. Takas jaumarpamma npejcTaBisieT KoH(urypa-
IIIO Y3JIOB, T/Ie TIPOU3BOANTCS 00paboTKa NH(MOPMAIINH, U TOKA3BIBAET,
Kakue apTedakTbl pa3MelleHbl Ha KaK/I0M y3Je.

JlnarpamMmbl pazMeleHns UCIONb3YIOTCS JIJIs1 MOJICJIMPOBAHMST CTa-
TUYECKOTO MPEJICTABJIEHUS CUCTEMbI C TOYKU 3PEHUS Pa3MEelleHUS.
B ocHOBHOM 11071 3TUM TIOHUMAETCS MOJIEJIMPOBAHNE TOTIOJOTUN allla-
PaTHBIX CPEJICTB, Ha KOTOPBIX paboTaet cuctema. [1o cytecTBy, inarpam-
MBI Pa3MeNIeHNs] — 3TO IPOCTO AUATPAMMbI KJIACCOB, COCPEIOTOYEHHbDIE
Ha CUCTEMHBIX y3JaX.

JlnarpamMMbl pasMmenieHnss BaKHBI He TOJBKO 779 BU3yaau3alni,
crienuUIMPOBAHNS U IOKYMEHTHPOBAHUS BCTPOEHHBIX, KJIUEHT-CeP-
BEPHBIX W PACIPE/IeIEHHBIX CUCTEM, HO U JI7IA YIPaBJIEHUS NCTOTHSe-
MBIMK CUCTEMAaMHU C UCIIOJIb30BAHUEM IIPSAMOIO 1 0OPATHOTO MPOEKTH-
pOBaHUA.

BeeneHune

[Ipu cosmanuu MPOTPAMMHOIT CHCTEMBI BbI KakK pa3paboTYUK TIPO-
rpaMMHOTO o0ecriedeH st oOpariaete BHUMAHHE B TIEPBYIO OUepe/ib Ha ap-
XUTEKTYPY M pasMellleHne CBOMX ITPOrPaMM B BBIYMCIUTEIbHON cpefe.
Ho B kauecTBe cucTeMHOTO WHIKEHEPA BBl 3ANHTEPECOBAHDI TJIABHBIM
00pa3oM B armapaTHLIX U MPOTPAMMHBIX CPEJCTBAX CHCTEMBI I B TOM,
KaK JIOCTHYb ONTHUMAIBbHOTO UX COYeTaHus1. IHBIMU cJIOBaMU, pa3paboT-
YUKK TIPOrPAMMHOTO 0GECTIeYeH ST UMEIOT JIEJI0 ¢ HEOCSA3aeMbIMU apTe-
(bakTaMu Bpojie MOJIEJIN ¥ KOJIa, & pa3dpabOTUYMKU CUCTEM — €Ille U C arl-
raparypoii, BoJHe 0cg3aeMOi.
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XoT4g ocHOBHOe HazHavyeHnue g3bika UML — Bugyanusanus, cie-
nuduurpoBanne, KOHCTPyHPOBaHUE U JOKYMEHTHPOBaHUE TIPOTPaM-
MHBIX apTehaKTOB, OH MPUMEHNM TAKKe U JiJIsT PAOOTHI C anmapaTHBIMU
apredaxrtamu. 3 atoro He caenyet, uto UML — yHUBEpCATbHBIN SI3bIK
OIMCaHU aliapaTHIX cpeacTB Hanogo0ue VHDL. OxHako oH Bee ke
c1Ioco0eH MOJIETMPOBATH MHOTHE AIIAPATHBIE ACTIEKTHI CHCTEMBI, Y€TO
pa3paboTUYNKy MPOrpaMMHOTO 06ecedeHust JOCTATOUHO JIJIsT OTICa-
HUSE TIaT($OPMBI, Ha KOTOPO#T cucteMa OyzeT paboTaTh, a CHCTEMHOMY
WHKEHEPY — /I CONPSKEHMST TPOTPAMMHBIX U allllapaTHbIX CPEJICTB.
B UML npencraBiienre o cTpyKType MPOTPAMMHON CUCTEMBI IAf0T JIna-
rpaMMbl KJIACCOB ¥ KOMIIOHEHTOB. /7151 criennduiimpoBanms moBeeHus
MPOrpaMM TPUMEHSIOTCS TMArPaMMBI TIOCTIeI0BATETbHOCTH, KOMMYHU-
KaIlu1, COCTOSTHUS U JIESITEIbHOCTU. A HA CThIKE TTPOrPAMMHON 1 arima-
paTypHoil chep HaxXoAATCs AMArPaMMBbl padMeleHns, TT03BOJISIoNne
TOBOPUTD O TOTIOJIOTUH TIPOIECCOPOB M YCTPONCTB, HA KOTOPBIX BBITIOJI-
HSETCSI CUCTeMa.

B UML auarpaMmbl pazMenieHus UCTOJb3YIOTCS /Il BU3Yalu-
3aIU¥ CTATUYECKUX ACTIEKTOB (DU3WIECKUX Y3TOB M UX B3aUMOCBSI-
3el, a TaksKe /IS ONMUCAHUS UX JleTajel, KOTOpble UMEIOT OTHOIIEHUS
K KOHCTpyHpoBaHuio cucteM (cM. puc. 31.1).

Internet yaen
MOZEMHbINV Ny
coeguHeHve «processor» «processor»
KALLNPYIOLLNIA K3LMPYIOLLNIA
cepsep cepsep
.\
y3en
«network» nokanbHas cetb ,/// IJ
«processor» «pProcessor» «processor» «processor»
OCHOBHOW cepsep cepsep cepsep /]
cepBep

Puc. 31.1. Onarpamma pasmeLieHms
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ba3oBble NOHATUS

Ha duazpamme pasmewenus (deployment diagram) nokasata KoH-
durypaiust 06pabaThIBAIOIUX y3J0B 1 apTedaKkTOB, pa3MeleHHbIX
B 9TUX y3jax. /J[marpamma pasmelneHus mpejicraBieHa B Bujae rpada
¢ pebpaMu 1 BEPITHAMU.

OOwwume cBOMCTBA

Jlarpamma pasmelerus obsaaaer oOIUMU CBONCTBAMM, TIPUCY-
UMY BCEM JUarpaMMaM, — UMeHeM U TpapUIecKuM Cojiep:KaHueM,
KOTOpOE OTpaskaeT OJIHY M3 poeKnuil Mojienn. OT APyTUX JuarpaMm
OTJINYAETCSI CBOMM CIIelM(MUIECKUM HAIIOJIHEHUEM.

Copepxanue

JlrarpaMMbl pa3MenieHust OObIYHO BKJIIOUYAIOT B ce0sT Y3JIbI, a TaKKe
CBSI3U 3aBUCUMOCTHU ¥ aCCOIUAIH; TIOI0OHO BCEM TIPOYUM JIHarpaMMaM,
MOTYT COZIepsKaTh IIpUMedaHus 1 orpanuyenus. Ha auarpammax pasme-
1eHust GBIBAIOT MPE/ICTABJIEHbI apTeaKThl, KasK/IbIil 13 KOTOPBIX JA0JIKEH
pacrosiaratbCst Ha KaKOM-HHUOY/Ib Y3J1€, @ KPOME TOTO, MAKETHI WJIH MOJI-
CUCTEMbI, — U T€ U IPYTHe UCIIOb3YIOTCS JIUIs1 TPYIIIMPOBAHUS 3JIeMEHTOB
MOJIENH B KPyIHBIe 010K, VIHOT/12 GBIBAET MOJIE3HO TIOMECTHTD B JINATPAM-
My OOBEKTOB €llle U 9K3EMILISIPBI, OCOOEHHO €CJTA BbI XOTHUTE BU3YAIU3H-
pPOBaTh OJIMH K3EMILISIP U3 ceMeicTBa TOIOJIOTUHN allllapPaTHBIX CPE/ICTB.

Ha 3ameTKy. Bo MHOrMX OTHOLLEHNSX AvarpaMmma pasmeLleHns
ABNAETCA PAa3HOBUOHOCTbLIO AnarpaMm Kiaccos, GOKyCcupyto-
LLIe BHUMaHME NPexXae BCEro Ha CUCTEMHbIX y3nax.

TunuyHoe NnpuMeHeHune

JlnarpamMmbl pa3MeneHus NCIIOIb3YIOTCS /71 MOIeINPOBAHUS CTa-
TUYECKOTO BU/IA CUCTEMBI C TOYKU 3pEHUS pa3MelieHnst. ITO MPeICTaB-
JIeHUE B IEPBYI0 Ouepe/ib 00PaIeHo Ha PacIipe/iesieHre, TOCTaBKY 1 yC-
TAHOBKY YacTel, U3 KOTOPBIX COCTOUT (PU3NUECKast CUCTeMA.

EcTh HeCKOJIbKO TUTIOB CHCTEM, /17151 KOTOPBIX AMarpaMMBbl Pa3merie-
HUS He HyKHbI. Ecu BB pagpabarbiBaere POTPaMMY, HCIIOTHIEMYTO
Ha O/THON MaInHe 1 0OPAIIAIOIIYIOCS TOJIBKO K CTAHAAPTHBIM YCTPOICT-
BaM Ha 3TOH ’Ke MallliHe, yIpaBJeHre KOTOPBIMU TTOJHOCTHIO BO3JIO-
’KEHO Ha OMePaIMoOHHYI0 cucTeMy (BO3bMEM JIJIsI TIPUMepa KJIaBUaTypy,
JUCTIIIEN 1 MOJIEM TIEPCOHAJIBHOTO KOMITBIOTEPA ), TO IMarpaMMbl pa3Me-
HEHNsT MOKHO UTHOpHUpoBaTh. Ho ecsin paspabaTbiBaeMasi mporpaMma
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obparaercst K yCcTpoiicTBaM, KOTOPBIMU OIlEPaIlMOHHAsST CHCTEMa 00bIY-
HO He YIIpaBJIsieT, UK 3Ta ITporpaMma (HhU3ndeckn pa3MelieHa Ha pas-
HBIX MPOIleCCopax, TO inarpaMMa pa3MenieHus TOMOKeT BBISIBUTH OT-
HOIIEHUST MEK/Ly TTPOrPAMMHBIMU U aIMapaTHBIMU CPEICTBAMHU.

[Tpu MozesTMpoOBaHNM CTATUYECKOTO TIPEICTABIEHNS CUCTEMBI C TOY-
KW 3peHus pa3MelieHns AuarpaMMbl Pa3MeIeHNsT UCTIOTb3YIOTCs, Kak
MPaBUJIO, B TPEX CIyYasIX:

1. /lns modenuposarus scmpoennvix cucmem. Berpoennoii (embedded)
CUCTEMON Ha3bIBAETCS alMapaTHBIA KOMILIEKC, B3AUMO/IeHCT-
BYIOIUH ¢ (PU3UUECKUM MUPOM, B KOTOPOM BEJINKA POJIb MPO-
rpaMMHOTO obecriedenrsi. BCTpoeHHbIE CUCTEMBI YIIPABIISIOT
JBUTATEJISIMU, TIPUBO/IAMU U JTUCTIIESIMU, @ CAaMU YIIPABJISIOTCS
BHENTHUMY BO3/ICHCTBUSMM, HAITPUMEDP JaTYNKAMU TeMIIepaTy-
pBl 1 nepeMelienus. /J{uarpaMmy pasmerieHnss MOKHO UCITOJb-
30BaTh JIJIT MOJIETMPOBAHUS YCTPOMCTB U MPOIIECCOPOB, U3 KO-
TOPBIX COCTOUT BCTPOEHHAS CUCTEMA.

2. Modenuposanue xiuenm-cepseproix cucmem. Kient-cepepHast
(client/server) cucrema — 9TO TUIIMYHBIN TPUMEP apXUTEKTYPHI,
r/le OCHOBHOE BHUMAaHUE y/IEJISIeTCS YeTKOMY paciipe/ie/IeHUI0
o6si3aHHOCTEl MeKy MHTEPMENCOM TI0Ib30BaTEs, CYIIeCTBY-
IONINM Ha KJIUEHTe, M XPAHNMBIMU JAHHBIMU CUCTEMBI, CyTIeCT-
BYIOIIIMMU Ha cepBepe. KinmeHT-cepBepHbIe CUCTEMbI HAXO/STCS
Ha OJTHOM KOHI[e CIIEKTPa pachpeeseHHbIX CHCTEM U TPeGYIoT
OT BacC MPUHATHS PEIIeHUN O TOM, KaK CBSI3aTh KJINEHTHI U Cep-
BEPBI CETHIO, & TAKKE O TOM, KaK (PU3NYECKU pacIpe/iesieHbl IPo-
rpaMMHBbIe apTedaKTbl MexKAy y3jaamu. /luarpaMmbl paszmeriie-
HUS TTO3BOJISIOT MOJIEJIUPOBATH TOTIOJIOTHIO TAKOH CHCTEMBI.

3. Modenuposanue nornocmoio pacnpedenenmvix cucmem. Ha gpyrom
KOHI[e CIIeKTpa pacipe/le/IeHHbIX CUCTEeM HaXO/ATCS Te U3 HUX,
KOTOpBIE pacipe/iesieHbl IMUPOKO uan gaxe riaodanpho (fully
distributed) u oxBarbIBatOT cepBepbI PasIMUYHBIX YpoBHEiL. JacTo
Ha TaKMX CHCTeMaX YCTaHaBIMBAIOTCS pa3Hble BEPCUU ITPOTPaM-
MHBIX KOMIIOHEHTOB, YaCTh KOTOPBIX /la’ke MUTPUPYET C OTHOTO
yaia Ha apyroil. [IpoekTrpoBanue mogo6HON crcTeMbl TpebyeT
pellleHnil, KoTopble J0MYyCKAIOT HellpepbIBHOE U3MEHEeHHe CHC-
TeMHOII TonoJiornu. J[marpaMmMbl pa3MenieHust MOKHO NCTI0Tb30-
BaTh JIJIsI BU3yaJIU3aIMU TEKYIEN TOTIOJIOTUN U PACIIpe/ieJIeH U
apreakTOB CHCTEMBI, YTOOBI MOKHO OBLIO OCMBICIEHHO TOBO-
PUTH O BJUSHUN HA Hee Pa3NnIHbIX U3MEHEHUI.
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TunnyHole npuemMbl MOAEeNNPOBaHNA

MopenupoBaHue BCTPOEHHOMU CUCTEMbI

Pa3paboTka BCTPOEHHON CUCTEMBI He CBOAUTCS K CO3IaHUIO MTPO-
rpaMMHOT0 06ecTieueH s Be/[b IPUXOAUTCS YIIPABISITh PU3HMUECKUM
MUPOM, 7€ IBUKYITUECS YACTU UMEIOT CKJIOHHOCTD JIOMAThCST, CUTHAITBI
3allyMJIEHbI, a TOBejleHre HeimHelHO. [1pr MoieTmpoBanuy Takoii cuc-
TeMbI HY>KHO TPUHUMATh BO BHUMaHWEe B3auMOJIecTBIE ee MHTepdheii-
ca ¢ BHEITHUM MUPOM, a 3TO, KaK [TPAaBUJI0, HECTAHIaPTHBIE YCTPOICTBA
1 y3JIBI.

JlrarpaMMbl pa3MeleHust CIIOCOOHBI 0OJIErYUTh 00TIeHNE HHKEHE-
POB-2JIEKTPOHIIUKOB U Pa3pabOTUMKOB MPOTPAMMHOTO 00eCeyeH sl
WNcnonbayst ysibl co crepeoTuiiaMmu, MUKTOTPaMMbl KOTOPBIX HAIIOMU-
HAIOT 3HAKOMbIe YCTPONCTBA, MOKHO CO3/laBaTh AMarpaMMbl, KOTOPbIe
OJIMHAKOBO ITOHSTHBI U T€M, U IPYTUM. JluarpaMMbl pasMeleHms TaksKe
MOMOTAIOT AHAM3UPOBATH OATAHC MEKY MPOTPAMMHBIMU W ATapaT-
HBIME CcpefcTBaMu. TakuM 00pa3oM, OHU TIPUMEHSTIOTCS JIJIST BU3YaJIi-
31, crenn@uIMpoBaHns, KOHCTPYUPOBAHUS W JOKYMEHTUPOBAHUS
IIPOEKTHBIX PEIleHN B YaCTU CUCTEMHON MHKEHEPUH.

[l MozieTupoBaHusl BCTPOEHHON CUCTEMBI CJIe/lyeT:

U NpentudunupoBaTh YHUKAJIbHbBIE YCTPOWCTBA U Y3JIbI.

O ITozaboTuThCs 0 BU3yaIbHBIX 0003HAYEHUSIX HECTaHAAPTHBIX
YCTPOUCTB, BOCMOJIB30BABIIUCH MEXAHN3MAMU PACIIUPEHUS
UML niist nprcBoeHust crielinuuecKuM CTepeoTUIIaM ITOAX0IsI-
mUX TUKTOorpaMMm. Kak MUHUMYM HE0OXOAMMO pa3jindath IIpo-
I[ECCOPBI, HA KOTOPBIX Pa3MeIeHbl MPOTPAMMHbIE KOMITOHEHTHI,
U yCTPOICTBA, KOTOPbIE Ha JaHHOM YPOBHE abCTPaKIMK HE CO-
JIepsKaT TAKOBBIX.

U CwmonemmpoBaTh OTHOMIEHWS MESK/TY TTPOIECCOPAMU U YCTPOMCT-
BaMU Ha Juarpamme paszmernienusd. Kpome Toro, cieruduiim-
pOBaTh CBA3U MEXKIY apTedakTamMu MpecTaBIeHUs CUCTEMbI
C TOUKH 3PEHUS Peaiu3aliviu U Y3JIaMU MPEICTaBIECHNS CUCTEMbI
C TOUKU 3PEHUST Pa3MenieHns.

Q Ilpu HeOO6XOAUMOCTH PACKPBITH ONMCaHKe Hanbojiee «UHHTeI-
JIEKTYaJIbHBIX» YCTPOMCTB, CMOJIEJNPOBAB UX CTPYKTYPY Ha 60-
Jiee oAPOOHOIT IuarpaMme pa3MereHusl.

B kauectBe npumepa Ha puc. 31.2 1iokazaHa arraparHas peajin3a-
[ aBTOHOMHOTO po60Ta. Bor BupmTe oqun y3en — Pentium motherboard
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Puc. 31.2. MogennpoBaHue BCTPOEHHO CUCTEMbI

(MaTepuHCKas 1IaTta Ha Gase mporeccopa Pentium) co crepeoTunom
processor (mpoiteccop). BokpyT aToro y3/1a pactnosioskeHo BOCeMb yCTPONCTB,
KaKJI0e U3 KOTOPhIX UMeeT CTEPEOTHTI device U TPeICTaBIeHO MUKTO-
IrPaMMOM, ITOXO0Kel Ha peasbHbII IIPOTOTHIL.

MopenuposaHue KIMEHT-CepBepPHON CUCTEMbI

[Tpucryias Kk paspaboTKe CUCTEMBbI, IPOrPaMMHOe 0OeciiedeHme Ko-
TOPOI1 y’Ke He TIOMEIAeTCss Ha OJJHOM TIPOIECCOPE, BbI Cpa3dy JKe cTal-
KMBAETECH C IIEJBIM PsIIOM BOTIPOCOB. Kak onTrMaibHO pacipenenTh
nporpaMMmubie apredaxTsl 110 y3iaam? Kak oxu OyayT oOMeHUBaThCsS
undopmarmeii? Kak ObiTh ¢ oTkazamu u nomexamu? Ha ogHoM koI
CIIEKTpa paclpeieJIeHHbIX CUCTEM HAXO/STCS KJINEHT-CePBEPHbBIE CHC-
TEMbI, B KOTOPBIX SICHO ITPOCJIEKMUBAETCSI TPAHKIIA MEKJLY 1T0JIb30BATEb-
CKUM HTEPdEcoM, 00bIYHO PACIIOIOKEHHOM Ha KJIMEHTE, U JAaHHBIMH,
00BIYHO XPAHSIIUMICS Ha CepBepe.

3/ech CyliecTByeT MHOKeCTBO Bapuainii. Hanpumep, MOKHO BbI-
6parh «TOHKOTO» KJIMEHTA, BBIYUCIUTEbHBIE MOIIHOCTH KOTOPOTO OT-
paHUYeHbI 1 KOTOPBIH, CIeI0BAaTENbHO, 3aHAT B OCHOBHOM B3anMOJIeiic-
TBUEM C I10JIb30BaTeIeM U OToOpakeHneM nHMopMaIuu. Y <«TOHKUX»
KJINEHTOB MOJKET JIaske He OBbITh COOCTBEHHBIX apTe(haKkTOB — BMECTO
9TOTO OHU 3arpysKaroT apreakThl ¢ cepBepa Mo Mepe HeoOXOIMMOC-
TH, KaK, cKaxeM, B ciydae ¢ Enterprise JavaBeans. C apyroii cTtopoHsl,
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MOKHO BBIOPATH M «TOJICTOTO» KJIMEHTa, Y KOTOPOTO BBIYUCIUTETbHBIX
pecypcoB 00JIbIie U KOTOPBIiT BCJIEACTBUE ATOTO MOKET 3aHUMAThCST HE
TOJIBKO BU3yasu3arueil. BoiOop MeKIy <«TOICTHIM» U «TOHKUM» KJIH-
€HTOM — 3TO apXUTEKTYPHOE pellieHne, Ha KOTOPOe BIAUSIOT Pa3JnIHbIe
TeXHUYECKNe, 9KOHOMUYECKHE U TIOJIUTHYeCKHe (haKTOPHI.

B mo60oMm ciydae mipu paszieIeHnn CHCTEMbI Ha KIMEHTCKYIO U Cep-
BEPHYIO YaCTU MPENCTOUT ITPUHSATH HENPOCTHIE PENIEHUST O TOM, TJie
(dbusmyeckn pasMecTuTh apTedakThl U Kak obecrednTh Gamanc obsi3aH-
HocTeil Mexxy Humu. Hamnpumep, apxutekTypa OOJBITNHCTBA CUCTEM
yrpaBJieHns nHhopMaImeil TpeXypoBHEBast, TO €CTh MOJb30BATEIbCKUI
uHTepdeiic, GusHec-I0rMKa U 6asa JaHHBIX (DU3UIECKU OTAEIEHBI IPYT
ot apyra. Perenne o Tom, Ky/1a moMecTuTh WHTEPGdENC 1 6a3y TaHHbIX,
KaK TIPaBUJIO, OYEBUIHO, a BOT MOHSATD, I/l OJIKHBI HAXOJUThCS apTe-
(akThl, peanuayiorire OU3HEC-JIOTHKY, Ky/a CJI0KHEE.

uarpammbl pazmernienus UML MokHO UCITOJIb30BAThH /1711 BU3Ya-
JIU3aINH, crielnUIUPOBAHNS U JOKYMEHTUPOBAHUS PENeHUI OTHO-
CUTEJBHO TOTIOJIOTHY KJINEHT-CEPBEPHOI CUCTEMBI M pacipeiesieHust
MPOrPAMMHBIX apTeGaKTOB MEXIY KJIUEHTOM U cepBepoM. OObIYHO
TpebyeTcst CO3[aTh OHY [UarpaMMy Pa3MeIeHUs Ui CUCTEMBI B I[e-
JIOM U PSIJL IOTIOJTHUTEJIBHBIX IMarpamMM, JIETATU3UPYIONTUX OT/IeTbHbIe
€€ CerMeHTHhI.

JIJ1s1 MOZIeTMPOBAHKS KJIMEHT-CEPBEPHOIT CHCTEMbI BaM TIOHAL0OUTCS:

Q WaentudunuposaTs y3J1bl, IPEACTABISAIONINE TPOIIECCOPHI KJIU-
eHTa 1 cepBepa.

U Beieuth Te yCcTPOHCTBA, KOTOPbIE TaK MW WHAYE BIUSIOT
Ha nosezieHue cuctembl. Harpumep, BB, ckopee Bcero, 3aXoTu-
Te CMOJIEJTUPOBATH YCTPONUCTBO CUMTHIBAHUS KPEIUTHBIX KapT
U YCTPOICTBO OTOOPAKEHSI, OTJIMYHbBIE OT CTAHAPTHBIX MOHU-
TOPOB, IMIOCKOJIbKY WX PACIIOJIOKEHNE B TOTIOJIOTUHN alllIapaTHbBIX
CPEJICTB CUCTEMbI MeeT BaKHOE 3HAUeHUe C TOUKH 3PEHMST CUC-
TEMHOI aPXUTEKTYPHhI.

O C nomoripio ctepeoTutioB pazpaborath BU3yasabHble 0003HAYE-
HUS JIJIS TIPOIIECCOPOB U YCTPOICTB.

QO CwmozemmpoBath TOMOIOTUIO Y3JI0B Ha AMArpaMMe Pa3MeIleHusl.
Takxe ciennUIUPOBATH CBSA3W MEXIAY apTedaKkTaMu Tpej-
CTABJIEHUS CUCTEMBI C TOUKU 3PDEHUS PeaJn3aniu 1 y3J1amMu
IIPEJICTABJIEHUS CUCTEMBI C TOYKHU 3PEHUST Pa3MelleHUs.

Ha puc. 31.3 nmokazana TOMONIOTHS CUCTEMBI, CIIEAYIONIEH Kiaccuiec-
KOW KJIMEHT-CEPBEPHON apxuTekType. Mbl BUIUM, YTO TPAaHUTIA MEKITY
KJIMEHTOM M CEPBEPOM ITPOBejieHa SIBHO IIyTEM UCIIOJIb30BaHUS TTaKe-
TOB client m server. ITaket client comep:KuUT ABa y3Ja: console (KOHCOMD)
1 kiosk (KMOCK), UMEIOIIUX CBOM CTEPEOTHUIIBI U IOTOMY BU3YaJIbHO Jier-
KO oTsmunMbIX. [lakeT server comep:KUT aBa BUA y3JI0B: caching server
(xamupytomuii cepsep) u server (cepsep), JJsT KaKA0T0 N3 KOTOPBIX
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Puc. 31.3. MogenmpoBaHme KIMEHT-CEPBEPHO CUCTEMbI

JIOTIOJIHUTEJILHO ONUCAHBI apTedaKThl, pa3MelaeMble B y3ie. 3aMeThTe,
YTO Kak /151 caching server, Tak W JIJ1sI Server yKazaHbl MHOKECTBEHHOCTH,
crennUIUpyIoIIne, CKOIbKO 9K3EMIIISIPOB 0XKUIAeTCST B KOHKPETHOM
koHpurypanun. K npumepy, n3 aAnarpaMMbl BUHO, UTO KIITUPYIOIINAX
CepBEPOB JIOJKHO OBITH HE MEHBIIIE IBYX.

MoaenupoBaHue NOMIHOCTbIO pacnpeaeneHHon

CUCTEMDI

PacripeieieHHbIE CHCTEMbBI MOTYT OBITH CAMBIMU PA3HBIMU — OT TIPO-
CTBIX JIBYXITPOTIECCOPHBIX /IO PAa3BETBJIEHHBIX, PA3MENIEHHBIX HA MHOTTX
reorpauyecku yaajieHHbIX yaiaax. [Tociennue, Kak mpaBuiio, He ObIBa-
IOT CTATUYECKUMU. Y3JIbI OSIBJISIIOTCS ¥ MCYE3AI0T TI0 Mepe M3MEHEeHUST
ceTeBOro Tpaduka 1 BBIXO/IOB IIPOTIECCOPOB U3 CTPOST; CO3/IAI0TCST HOBBIE,
6oJiee OBICTPBIE KaHAJIBI CBSI3U, (DYHKIIMOHUPYIOIINE MapaJieIbHO Me/I-
JIEHHBIM, TIOCTETIEHHO YCTapPeBaIOINM, KOTOPbIE B KOHIE KOHIIOB JIEMOH-
TUpyioTcs. VI3aMeHsieTcst He TOJBKO TOIOJIOTHST CUCTEMbBI, HO W pacIiipe-
JleJieHre porpaMMHBIX apredakToB. Harnpumep, tabimiibl 6a3 JaHHBIX
MOTYT PEILIUIMPOBATHCS MEKLY CEpBEPAMU C LEJIbIO TIPUOIU3UTH X K
norpebuTeno nHGopMaIIT 10 Mepe n3MeHeHnst Tpaduka. B HeKOTOpbIX
rJI00AJIBHBIX CHUCTeMax apTehakThl MOTYT MUTPUPOBATH BCJIE 3a COJIH-
1[eM, TIepEMEIIAsiCh C OJTHOTO cepBepa Ha APYTOi 10 Mepe TOTo, Kak pabo-
YUl JIeHb HAUMHAETC B OJTHOM YaCTH CBeTa U 3aKaHUYMBAETCS B JIPYTON.

Busyanuzanusi, crieniuduiinpoBaHue 1 T0KyMEHTUPOBAHUE TOIOJIO-
TUU TOJTHOCTBIO PACTIPE/IEJIEHHBIX CUCTEM MPEICTABIISIOT COOOM 1TEHHOE
MOJICTIOPBE 15T AAIMUHUCTPATOPA, KOTOPBIH JIOJIZKEH BECTU YUeT BbIUKC-
JINTEJIBHBIX CPEJICTB CUCTEMBI. /{7151 3TOTO MOXKHO TTPUMEHSTH IUarpam-
™Mbl pazmerienuss UML. JlokyMeHTUPYST MMOJHOCTHIO pacipe/iesIeHHYT0
CUCTEMY, Bbl MOKETE PACKPBITh JIETATN CETEBBIX YCTPOUCTB, TIPE/ICTAB-
JidS X B BUJIE Y3JI0B CO CTEPEOTUTIAMU.
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JIJIst MOZIeIMPOBAHUS TTOJTHOCTHIO PACIIPEIETIEHHOM CUCTEMbI BaM
noTpedyeTcst:

U UNpentudumupoBaTh yCTPONUCTBA U TIPOIECCOPHI, KAK U B CIIydae
¢ 6oJ1ee IPOCTON KIMEHT-CePBEPHON CUCTEMOIA.

O Ecim Heo6XOMMMO c/ieiaTh BBIBOABI O TIPOU3BOAUTEIBHOCTH Ce-
TeBOW WH(GPACTPYKTYPbI UJIN O BAUSHUU HA CETh N3MEHEHUH, —
He 3a0bITh IPOMO/IEINPOBATH KOMMYHUKAI[MOHHbBIE YCTPOIICTBA
CO CTETIeHBIO JIeTATTM3AIIH, IOCTATOYHON JIJIS TAKOTO POJIa OIEHOK.

O O6paruTh 0ocoboe BHUMaHUE Ha JIOTHYECKOE TPYIIIUPOBAHKE y3-
JIOB; JIJIST 3TOTO MOKHO BOCIIOJIB30BAThCS MTAKETAMMU.

U CmomenmmpoBaTh yCcTpOHCTBa M MPOIECCOPHI C TOMOTIBIO /Ha-
rpamMM pasmeliienus. Bciomy, Te ecTh BO3MOKHOCTbD, TTOJB30-
BaThCS MHCTPYMEHTATbHBIMU CPE/ICTBAMY, KOTOPBIE N3BJIEKAIOT
CBEJIEHUST O TOIOJIOTUN CUCTEMBI ITyTeM 0OCIIEI0BAHNUST CETH.

O Eciau Heob6xoanmo choKycupoBaTh BHUMAaHIE Ha TUHAMUKE CUC-
TeMbI, — BKITIOUYUTD IMArPaMMbl BAPUAHTOB MCIIOJIb30BAHUS JIJIS
crientuUIUPOBAHNS TOBEJEHUS, TTPECTABIIONIETO UHTEPEC,
U PACKPBITh BAPUAHTHI UCIIOJTb30BAHUS C TTIOMOIIBIO MArPAMM
B3aMMO/IEIICTBHUSI.

Ha 3ameTky. Npy MoaenmpoBaHnm NOSIHOCTLIO pacnpeaeneHHon Cuc-
TEMbI CaMy CETb 4YaCTO Takxke n3obpaxaroTt B Buae ysna. Hanpumep,
MOXHO npencTaBuTb Internet, kak mnokadaHo Ha puc. 31.1, B Buge
y3ra co cTepeoTunoM. Takmm xxe o6pa3om No3BosseTcsd 0bopMUTb
nokanbHyto (LAN) nnu rno6anbHyto (WAN) ceTb — cm. puc. 31.1.
B ntobom crnydae Bbl MOXeTe BOCMO0JIb30BaThCs aTpnubytammn 1 onepa-
UnamMmn yana angd onmcaHma CBOWCTB CETWU.

Ha pwuc. 31.4 mokasaHa TOIMOJOTHS TTOJHOCTHIO pacipeie/IeHHOM
CHUCTEeMbl. JTa KOHKPETHAS JiMarpamMMa pa3MenieHust SIBJASeTC TakKe
JMArpaMMOil 0OBEKTOB, MOCKOJIBKY COAEPKUT TOJHKO 9K3EMILISIPbI. BbI
BUIUTE TPU KOHCOJIN (AaHOHMUMHbBIE 9K3EeMILJISIPBI y3J1a CONsole CO CTepeo-
TUIIOM), KOTOPBbIE CBsI3aHBbI ¢ Internet (OYeBU/IHO, Y3JIOM-O/IUHOYKOI ).
C apyroil CTOPOHBI, €CTh TPU IKIEMILISAPA PETMOHATbHBIX CEPBEPOB
(Regional server), KOTOpBIE CJIYKAT KJIMEHTCKON YaCTbIO JIJISI HAIIMO-
HAJTBHBIX cepBepoB (Country server), M3 KOTOPBIX MOKA3aH TOJIBKO OFIMH.
Kak ciemyer u3 npuMevyanusi, HallMOHaJIbHbIE CePBEPbI COeINHEHBI IPYT
C IPYTOM, HO TaKue CBI3M Ha [UarpaMMme He OTPasKEHbI.

Ha sToit tuarpamme Bes ceThb Internet nmpezgcraBiieHa y3/aoM co cre-
PEOTHUTIOM.
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Puc. 31.4. MogenmpoBaHue NOIHOCTbIO pacnpeneneHHom CUCTEMbI

Mpamoe n oGpaTHOE NpPOEKTUPOBaHUE

[Ipsamomy mTpoekTrpoBaHUIO (CO37IAHUIO KOJIA TIO MOJIEJTH ) Tarpam-
MbI pasMeIeHus TTOAAA0TCs JIMITh B 04eHb HeOOoIbIIoN cremnenu. Ha-
MpUMeEP, TIocJie CeTuMUITUPOBaHNs (PU3UIECKOTO PACTIPEIEIEHUS apTe-
(haxTOB 1O y3/1aM Ha AMArpaMMe pa3MenieHns MOKHO BOCIIOJIb30BAThCS
UHCTPYMEHTAJIBHBIMK CPEICTBAMU, 4TOOBI MOKA3aTh, KK 9TH apTedak-
ThI OY/IyT BBITJISAAETh B peajbHOM Mupe. st CHCTeMHBIX aJMUHUCTPA-
TOPOB Takoe uctoib3oBanre UML MoeT okazaTh CyIIeCTBEHHYTO TI0-
MOIIb TIPU PENIeHNH BeCbMa CJIOKHBIX 3a/a4.

OG6partHoe mpoeKkTHpoBaHue (Co3aHue MOAEHN 110 KOLY) U3 Pealb-
HOTO MUpa B JIHarpaMMbl Pa3MelleHnsT MOKET UMETh OIPOMHYIO T[eH-
HOCTb, 0COOEHHO JIJIsI HOJTHOCTBIO PaclpeleIeHHbIX CUCTEM, KOTOPbIE
MOCTOSTHHO n3MeHstioTcest. Yto6b npucrnocobuts UML k HysKHOU TIpe-
METHOI1 00J1aCTH, BbI, BEPOSITHO, 3aXOTHUTE MOJTOTOBUTH HAOOP Y3JI0B CO
CTEPEOTUTIAMHU, TOHSTHBIX CETEBOMY afMuuucTparopy. [Ipeumyinecr-
BO ucrnosb3zoBanug UML cocTout B TOM, UTO 9TO CTAaHJAPTHBIN A3bBIK,
Ha KOTOPOM MOKHO BBIPA3UTh UHTEPECHI HE TOJIbKO aIMUHUCTPATOPA,
HO ¥ Pa3pabOTUNKOB IIPOrPAMMHOIO 00eCIeueH .

OG6partHoe IIPOEKTUPOBAHKE AUATPAMMbI Pa3MEIeHUs CJIELYeT OCY-
IECTBJISATH B TAKOM TIOPSI/IKE:

O BsibpaTh, 9TO UMEHHO BBI XOTUTE TTOBEPTHYTH 0GPATHOMY MPO-
eKTUPOBaHUIO. B HEKOTOPBIX CITydyasix BaM Hy:KHO Oy/IeT TPOUTH
110 BCell ceTH, HO MHOT/A TOCTAaTOYHO OTPAHUYHUTHCSA ee (par-
MEHTOM.
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Bei6parh cTenenp getanusaiii 06paTHOrO TPOEKTHPOBAHMS.
3adacrtyto paboTaTh MOKHO HA YPOBHE BCEX MTPOTIECCOPOB CUCTE-
MbI, HO OBbIBa€T HEOOXOMMO BKJIIOYHUTD M ceTeBble meprdepuii-
HbIE YCTPOKCTBA.

Bocnonb3oBaTbes HHCTPYMEHTATIbHBIM CPE/ICTBOM, T103BOJISI-
IOTIIUM COBEPIINTH 0OXO/ CUCTEMBI M TIOKA3aTh €€ TOMOJIOTHIO.
3aduKcUpoOBaTh 3Ty TOIOJIOIHUIO B CBOEH MOJIeJIN Pa3MellleHus.
ITo xomy mena ¢ MOMOIIBIO APYTUX MHCTPYMEHTOB BBISICHUTD,
Kakue apredakTbl pa3MelleHbl B KaK/I0M y3Jie, U 3aHeCTH UX
B MOJIeJIb Pa3MeleHus. BaM mpejcTOnT cI0KHasl TOMCKOBas
paboTa, MOCKOJIbKY JIake MPOCTENTITHIT TIEPCOHATBHBIN KOMITHIO-
TEP MOJKET COMEP/KATh TUTA0ANTHI Pa3HbIX apTe(haKTOB, MHOTTE
13 KOTOPBIX He MMeIOT OTHOIIIEHUS K Balllell cucteme.
Wcnonb3yst ”THCTPYMEHTBI MOJICTTUPOBAHMS, CO3/IaTh Auarpam-
MY pasMelleHus myTeM orpoca Mojenn. Harprumep, MoxkHO Ha-
9aTh ¢ BU3yaausaiuu 6a30BOil KINEHT-CEPBEPHON TOMOJIOTHH,
a 3aTeM PACHIUPSITh AUArpaMMy, 100aBJIsist B OIMUCAHMST TEX HJIH
WHBIX Y3JI0B pa3MellleHHbIe B HUX apTedakTbl. PackpbITh netammn
coZiepsKaHus AuarpaMMbl pasMelieHns B TOH CTeleHH’, B KaKOoil
9TO TpebyeTCst, ITOOBI IOHECTH BAIIU UEH 0 YATATEJIS.

CoBeTbl 1 NOACKA3KM

[Ipu coznannu B UML nuarpamm pa3meriieHust IOMHUTE, YTO OHU
SIBJISIOTCS BCETO JIUTIb TPAUUeCKUM TPEACTaBICHUEM CTaTUYECKOTO
IIPe/ICTaBICHUS CUCTEMBI C TOUKH 3pEHUS pa3MeleHHsl. ITO 3HAUUT, 4YTO
HU OJ[HA JinarpamMMa, B3sitTasi cama 1o cebe, He MOJKET OIUCATh BCE, YTO
OTHOCHUTCSI K pa3meliienuio cucrembl. CoOpaHHbIe BMeCTE, [[HarpaMMbl
pasMelienns JaloT MTOJTHOE TIPEICTABIeHNE O CICTEME C COOTBETCTBYIO-
11eil TOYKK 3PEHUS; 110 OTAEIbHOCTH Ke KasK/asi [uarpaMma OliChIBaeT
JINIIb KaKOM-TO O/IUH aCIIeKT.

Xopo1io CTPYKTypUpOBaHHAS [HarpaMMa pa3MelieHus: 00IaaaeT
CJIeYTOIIUMU CBOMCTBAMMU:

Q

Q

Q

Q

COCpPEAO0TOYEHA Ha KAKOM-TO O/THOM aCIIEKTE CTAaTUYECKOI'O IIpE/-
CTaBJIEHUA CUCTEMbBI C TOUKHN 3PEHUA PASMENIEHW I,

COIAEPIKUT TOJBKO T€ 9JIEMEHTDI, KOTOPbI€ CYIIEeCTBEHHbI IJIA 110~
HUMaHMA JaHHOI'O aCIIEKTa,

PACKPBIBAET TOJIBKO T€ AE€TAJIM, KOTOPbIE IIPUCYTCTBYIOT Ha BbI-
6paHHOM YPOBHE a6CTpaKHI/II/I, — IIOKa3bIBA€T TOJIBKO T€ AOIIOJI-
HEeHMA, KOTOPbI€ CYIIECTBEHHDI JIJISI TIOHMMaHUA;

HE ABJIAETCA HaCTOJIbKO KpaTKOfI, 4TOOBI CKPBITb OT UHTaTEA
BaKHYIO CEMaHTHUKY.

W3o6pakast muarpaMmy pa3MeIieHust, MOJb3yUTeCh CIeAYIOIIMI
MpaBUJIAMU:
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faiiTe AuarpamMMe UMsl, COOTBETCTBYIOIIEe ee Ha3HAYEeHWIO;
pacriosiaraiite 3JIeMEeHTbI Tak, YTOObI YKCJIO TIepecedeHnit GbLIo
MUHUMAJbHBIM Y CEMAHTUYECKH OJIM3KKE CYIIHOCTU OKa3blBa-
JIICh PSZIOM;

UCIIOIb3YITE MPUMEYaHKs U [IBETOBBIE BBIAEIEHNS, YTOOBI TPU-
BJIEYb BHUMaHME K BaKHBIM OCOOEHHOCTSIM JIMarPaMMBI;

C OCTOPOKHOCTHIO MOAXOANTE K UCIIOJIb30BAHUIO DJIEMEHTOB
co crepeorunamu. Beibepure ps o0IUX /1 Ballero mpoeKrTa
VI OPTaHM3aIMK IINKTOIPAMM 1 IPUMEHSITE UX BCIOAY U €11~
HOOOPa3HO.



Fnasa 32. Cucrembl M mogenm

B sTO11 ri1aBe

Cucrembl, TOICCTEMBI, MOZI€JIH U TIPE/ICTABICHUS
MopaenupoBaHue apXUTEKTYpPbl CHCTEMBbI
MopaenupoBaHue CHCTEMBI CHCTEM

Oprauunsanus apre(hpakToB paspadOTKU

UML - aTo rpadmyeckuii S3bIK AJIs1 BU3yaJU3alUuu, CIIeIUDUITUPO-
BaHWsl, KOHCTPYMPOBAHUS U JOKYMEHTUPOBaHUS apTedaKkTOB MPO-
rpaMMHOIT cricTeMbl. Ero UCIosb3yoT st Toro, 4To0bl MOJIEINPOBATH
cucreMbl. Moziesib — 9TO YIpOIIeHne peaabHOCTH, abCTPaKIIN, CO3/a-
BaeMasi, 4ToOBI Jiyulie MOHATH cucTeMy. Crcrema, 3a4acTyio pas/ioKeH-
Has Ha PsIJI TIOJICUCTEM, — TO MHOKECTBO 2JIEMEHTOB, OPTaHU30BAHHbBIX
HEKOTOPBIM 00pa3oM JIJIsT BBIIIOJHEHMS onpeaesieHHoi mean. Crucrema
OINMChIBaeTCsT HAGOPOM MOJIEJIE, TT0 BOSMOKHOCTH PAaCCMaTPUBAIOIIIX
ee C Pa3JIMIHBIX TOYEK 3peHus. Ba)KHBIMU COCTAaBHBIMU YACTSIMU MOJIe-
JIV IBJISTOTCS TaKWe CYTIHOCTH, KaK KJIacChl, UHTEP(DENCh, KOMITOHEHTHI
n y3sb1. B UML fomyckaercst MojieTupoBaHue CUCTEM U TIOICUCTEM KaK
eINHOTO I[EJIOTO — TEM CaMBbIM OPTaHUYHO PeIIaeTcs IpobieMa MaciiTa-
OGUPOBAHMSL.

XOopo1ro CTPYKTYPUPOBAHHbBIE MOJIETU TIOMOTAIOT BU3YaJIU3UPO-
BaTh, CHEMUMUITTPOBATH, KOHCTPYUPOBATH U IOKYMEHTUPOBATH CUCTEMY
1OJ1 pPa3HbIMU (HO BMeCTe C TEM B3aWMOCBSI3aHHBIMU ) yTJIAMU 3PEHUS.
XopoIno CTPYKTYPUPOBaHHbBIE CUCTEMBI (DYHKIIMOHATBHO, JIOTHYECKU
1 GUBUYECKU COIJIACOBaHbI, HO IIPU 9TOM COCTOST U3 ¢J1ab0 CBA3AHHBIX
JIPYT C IPYTOM TIOJICICTEM.

BeeneHune

Jluist nocTpoiiku cobaubeii OYIKN Cepbe3HOM OAT0TOBKY He Tpeby-
ercst. IlTorpebHOCTH cOOAKM MTPOCTBI, TAK UTO /st UX YIOBIECTBOPEHUS —
ecJiv, KOHEYHO, He MOoMaJicst 0c060 MPUBEPE/JIUBDIIL TeC — BbI TIPOCTO
ckoJiaunBaere OyKy 6e3 IpeaBapuTeIbHOTO IIJIAHUPOBAHMSL.
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CuctemMbl 1 MOgenm

BosBezienue oma, a yxk tem 6oJiee Hebockpeba, TpedyeT OOIbIINX
3arpar BpeMenu u cuJt. [TorpeGHOCTI ceMby MU apeHaTOPOB O(UCHOTO
37aHUs HE CTOJIb IPUMUTHBHBI, U JIJIST BEITIOJTHEHUST 3aKa3a JIaske caMOoTO
MTOKJIAJINCTOTO KJWEHTa HeJIb3sI MOMEHTAJIbHO HavyaTh CTPOUTEBCTBO.
[IpexBapuTesbHO TIpUIETCS 3aHATHCS MOJIeJIMpOBaHeM. Pazinnunble
YYACTHUKH TTPOIleCCa CMOTPST Ha HETO € Pa3HBIX TOUYEK 3PEHUS U IIpe-
cJIeIyIOT pa3Hble UHTEPECHI. BOT 1TOUeMy 1Py CTPOUTEIHCTBE CJIOKHBIX
37aHUH TIPEIBAPUTETHHO CO3/IAI0TCS MOATAKHbIE TIJIAHBI, BEPTUKATHHBIE
paspesbl, TIIaHbI TPOKJIAIKI CUCTEM OTOTIJICHUS W KOHIUITMOHWUPOBAHUS,
IJIAaHBI 3JIEKTPOIPOBOIKH, BOJOCHAOKEHUS 1, BO3MOKHO, ake IPo-
KJIAJIKW BBIYUCJIUTETbHBIX ceTeil. PagymeeTcs, 0{HON-eIUHCTBEHHOMN
MOJIEJTH JIJIST JIeKBATHOTO yUeTa BCeX 9TUX aCleKTOB HEIOCTATOTHO.

B UML Bce abcTpakinuy IpOTPaMMHON CUCTEMBI OPTaHU3YIOTCST
B BUe MOJeNiel, Kaskasd U3 KOTOPBIX MPEACTABISIET OTHOCUTEIHHO
HE3aBUCHMBbIN, HO BaXKHBIN aclieKT pazpabatbiBaemMoit cuctembl. s
BU3YaJIM3aI[Mi WHTEPECYIONNX Bac HAOOPOB 9TUX abCTPaKIIUii MOKHO
HCITOJTb30BATh IUarpaMMbl. PaccMoTpene TiITH pa3indHbIX TIPe/ICTaB-
JIEHUI apXUTEKTYPbI CUCTEMbI OCOOEHHO TI0JIE3HO ISl YIOBJIETBOPEHNUS
MOTPeOHOCTEN Pa3IMYHBIX YYaCTHUKOB ITPOIlecca pazpabOTKU TPOrpam-
MHOTO obectiedenrist. B cBoeil COBOKYIIHOCTH 9TH MOZEJIH AAIOT TOJIHOE
MpejicTaBJIeHue O CTPYKTYPe U TIOBEIEHNH CUCTEMBI.

B 6osibInx cucTeMax MHOKECTBO 9JIEMEHTOB MOKHO MOJBEPTHYTh
JIEKOMITO3MIIMK Ha GoJjiee MeJIKUe TOACUCTeMbI, Kax/ast U3 KOTOPBIX
Ha 6oJiee HU3KOM yPOBHE aOCTPaKIMKM MOXKET PaCCMaTPUBATHCS Kak
OT/IeJIbHAS CUCTEMA.

B UML npemycMoTpeHsl omnipeiesieHHbIe cpejicTBa st rpaduyec-
KOTO TIPEJICTaBJIEHNS CUCTeM 1 TIoficucTeM (cM. puc. 32.1). Ita HoTaus
MO3BOJISIET BU3YAJIU3UPOBATH J€KOMITO3UINIO CUCTEMbI HA MEHbIITNE
nojcucreMbl. 1 cucrema, u nojcucteMa 0003HAYAIOTCS TMKTOTPAM-
MOI KOMITOHEHTa cO cTepeoTUnioM. /g Mojesneil u mpecTaBiIeHunil

2]

cucrtemMa
«system»

\_0
cucrema

PO3HUYHOWN TOProBNn

nogcucTtema

2]

«subsystem»
nogcucrtema
ynpaBneHyst MarasvHoMm

B

«subsystem»
nogcucrtema
ynpaBneHns cKrnaaom

«subsystem»
nogcmcrema
o6cnyXnBaHNS KNMMEHTOB

Puc. 32.1. Cucrtembl 1 noACUCTEMbI
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peyCMOTPEHO 0coboe Tpadudeckoe nzobpakenue (OTJIMYHOE OT Ta-
KETOB CO CTEPEOTUTIOM ), XOTSI IPUMEHSIETCSI OHO PENIKO, TOCKOJIbKY 3TH
CYIIIHOCTU B OCHOBHOM SIBJISTIOTCST OOBEKTaMU MAaHUITYJISIIUN UHCTPY-
MEHTAJIbHBIX CPEICTB, KOTOPBIMU MOJTb3YIOTCS JIJISI OPTaHU3AINHY Pa3-
JIMIHBIX aCITEKTOB CUCTEMBI.

TepMUHbI 1 NOHATUS

Cucmema (system), BO3MOKHO JIEKOMITO3UPOBaHHAsT HA P MOJI-
CUCTEM, — 3TO MHOKECTBO 3JIEMEHTOB, OPTAaHU30BAHHBIX HEKOTOPHIM
00pa3oM JIJisl BBITIOJTHEHMsI oTipesiesieHHoN ey, OHa OTMChIBAeTCsT Ha-
6OPOM MoJIeJIeid, 3a4acTyI0 ¢ PAa3JIMYHBIX TOYEK 3PEHUSI.

ITodcucmema (subsystem) — ato oObeHEHNE DJIEMEHTOB, PSI/L KO-
TOPBIX COCTABJISAET CIENN(MUKAINIO TIOBEIEHUS IPYTUX €€ DJIEMEHTOB.
Cucrema ¥ mojicucteMa M300paskaloTCsl B BUJI€ MUKTOTPAMMBI KOMIIO-
HEHTA CO CTEPEOTUTIOM.

Modenv (model) — aT0 yrporeHue peasrbHOCTH, aOCTPAKIIK, CO3/1a-
BaeMas JIJIs JIyYIIero BOCIIPUSTHAS CHCTEMBI.

IIpedcmasnenue (View) — 3T0 IPOEKIUST MOJEJIH, pacCMaTpUBaeMast
IO/ OTIPe/IeJIEHHBIM YTJIOM 3PEHU: B HEW OTPasKeHbl OJHU CYITHOCTH
U OIYIIIEHBI IPYTHE, KOTOPBIE C JAHHON TOUKN 3PEHUsT He TTPE/ICTABIISAIOT
WHTEpeca.

CucteMbl M noacUCTEMBI

Cucrema, cOGCTBEHHO, M €CTh Ta CYIIHOCTh, KOTOPYIO Bbl pa3paba-
ThIBA€TE M JIJISI KOTOPOU cTponuTte Mojiesin. CrcTeMa 0XBaThIBaeT BCe ap-
TedaKThl, COCTABIISAIONINE ITY CYITHOCTbD, BKJITOUAS MOJIEJIN U 9JIEMEHTHI
ATUX MoJjleJiel (Takue Kak Kaacchl, MHTeP(ENchl, KOMITOHEHTHI, Y3JIbl
U CBsI3M Meskay HuMK). Bee, 4To HeoOX0ANMO /ISl BU3YaJIU3aliH, CIie-
UUIUPOBAHNS, KOHCTPYUPOBAHUS U JOKYMEHTUPOBAHUST CUCTEMBI,
SIBJISIETCSI €€ YacTbhio, a BCE, YTO JIJIsk 9TOH 1esin He TpebyeTcs, JTeKUT
3a MpejieslaMy CUCTEMBI.

B UML cucrema nsobpazkaercs B BUjie KOMIIOHEHTA CO CTEPEOTH-
IT0OM, KaK ToKa3aHo Ha puc. 32.1. ABsisicb KOMIIOHEHTOM CO CTEPEOTH-
1IOM, OHA BJIQJIeeT HEKOTOPbIMU ajieMeHTaMu. Ecin 3arisgHyTh BHYTPb
CHUCTEMBbI, TO MOKHO YBUJIETh BCE €€ MOJIEJIN U OT/IeJIbHbIE 3JIEMEHTBHI
(B TOM 4mcJIe U UArPaMMBbl), 3a4acTyIO J€KOMIIO3MPOBaHHbIe Ha 60-
Jiee MeJIKUe TIoJICUCTeMBI. ABIsIsch KiaaccuduKaTopoM, CUCTEMA MO-
JKeT UMETh 9K3eMILISPBI (JIOTyCKaeTcs CyIIeCTBOBaHNE HECKOJTbKIX
9K3eMILISAPOB CUCTEMBbI, Pa3MEIeHHBIX B Pa3HbIX TOYKaX), aTPUOYTHI
u orepariuu (BHENTHUE IO OTHONIEHWIO K CUCTEME JICHCTBYIONINE JIUTIA
CIIOCOOHBI BO3/IECTBOBATh HA CHCTEMY B I[EJIOM ), BAPHMAHTHI UCIIOJIb-
30BaHUs, aBTOMAThI U KOOTI€PAITUN; BCE OHU MOTYT TPUHUMATD ydac-
THe B crielin@uIIMpoBaHIY 1TOBe/IeHUST cucTeMbl. B psjie ciydaeB oHa
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obazaer gaxe uHTEpdEiicaMu, YTO OKa3bIBAECTCS BasKHBIM IIPU KOHC-
TPYUPOBAHUH CUCTEMbBI CHCTEM.

[Toxcucrema — 3TO MPOCTO YACTh CHUCTEMBI, KOTOPAsT UCIIOJIb3YETCsI
JUTS IEKOMITO3UITIH CJIOKHOM crcTeMbl Ha GoJiee pocThie, ¢1abo 3aBu-
calme APyr OT Apyra cocrasisiomiye. To, 4To Ha OHOM YPOBHE aOCTPaK-
I[U¥ BBITJISIAT CUCTEMOM, Ha JPYroM — 0oJiee BBICOKOM — MOJKET Pac-
CMaTPUBATHCS KaK MOJCUCTEMA.

OcHOBHAS CBSI3b MEXK/Yy CHCTEMON U ee MOJCUCTEMAMHU — 9TO KOM-
nosunust. Cuctema (11e710€e) MOKET COCTOSITh U3 OTHOU MJIV HECKOJBKUX
nozgcucteM (dacreit) 1u6o BooOIIe He cofepkaTh TakoBbIX. Jlomycka-
eTcst Hajimure cBsi3eil 00001eHns MesK1y nojcucteMaMu. biarogaps
5TOMY MOKHO MOJIEJIMPOBATH CEMENCTBA MOCUCTEM, PSI/IT KOTOPBIX
Ipe/cTaBisteT O0IIKe BU/BI CUCTEM, a IPYTHE SBJISIOT cOO0I ClrieInaim-
3aI[MI0 ATUX CUCTEM, PAaCCYMTAHHYIO Ha KOHKpeTHbIe ycaoBus. [loxcuc-
TEMbI MOTYT OBITh COEJIMHEHBI JPYT C APYTOM PA3JIUIHBIMU CITOCOOAMHU.

Ha 3ameTKy. CricTema — 3TO CYLLIHOCTb CAMOI0 BbICOKOIO YPOBHS
B IAHHOM KOHTEKCTEe; COCTaBnsaoLme ee NnogcucTeMsl npema-
CTaBnSAOT NosHOe pas3breHne CUCTEMbI Ha HenepecekatoLLmecs
yactu. Cuctema — 310 NoAcMcTEMA BEPXHETrO YPOBHS.

Moaenu v npeacraeneHus

Mopgenn — aTo ynpoleHrne peajbHOTO MUPA; peaJbHOCTh B Hell
ONMChIBaeTCd B KOHTEKCTE MojleiupyeMoit cuctembl. [Ipotie roso-
ps1, MOJIeJIb — 3TO abCTPaKIKs CUCTEMbBL. B TO BpeMst Kak mojcucremMa
mpecTaBisieT co00i pa3dreHne MHOKECTBA 9JIEMEHTOB OOJIBINE CHC-
TEMbI HA HE3aBUCUMBIE YACTH, MOJIEJIb — ITO pa3bueHre MHOKeCTBA
a0CTPaKITHil, MCIOTb3YEMbIX JIJIS1 BU3YATH3AINH, CIIETUMUITTPOBAHNS,
KOHCTPYMUPOBAHUS U JJOKYMEHTUPOBAHUS 9TON cucTeMbl. Paznuuue
TOHKOE€, HO BakHOe. BbI JlekoMIIo3upyeTe cucteMy Ha MOJICUCTEMBbI, YTO-
ObI X MOKHO OBLITO pa3pabaThiBaTh U pa3MeIaTh B HEKOTOPOI CTEeHn
HE3aBUCHMO JIPYT OT JPyra. AOCTPAKIMN 5Ke CUCTEMbI HJIH TIOJ[CUCTEMBbI
BbI pazbuBaere Ha MOJIeJiH, Aa0bl JIydliie TOHSITh TO, YTO COOMPAETECH
paspabarbiBarh wiau pasmeniath. CI0oKHasT CUCTEMa, HAlIPUMEpP CaMOJIET,
COCTOWUT U3 MHOTMX YacTell (Kapkac, peakTUBHbBIE JIBUTATENIN, aBUAI[MOH-
Hast BJIEKTPOHUKA, MOJCHCTEMA 00CTYKUBAHUS TACCAKUPOB), IPUYEM
3TH TIO/ICUCTEMBI I CUCTEMa B 11€JIOM MOTYT MOJIEJTMPOBATBLCS € PA3HBIX
TOUYEK 3PEHUS — B YACTHOCTH, C TOYKU 3PEHUST KOHCTPYKITUH, IMHAMUKH,
3JIEKTPOCUCTEMbI, MOJIeJICH OTOIJIEHNS U KOHIUIIMOHUPOBAHMSI.

Mojiestb copepKUT Habop TMAaKeTOB. SIBHO MPENCTABIIATD €€ TPUXO0-
JUTCS He Tak YK 4acTo. OHAKO NHCTPYMEHTAJIbHbIE CPE/CTBA JOJKHBI
KaKUM-TO 06Pa30M MaHUITYIUPOBATH MOJIEISIMU U OOBIYHO UCITOIB3YIOT
JUIS1 UX TIPEJICTaBIeHUS HOTAIUIO TTAKETOB.
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Mopenb BiiajieeT makeTaMu, KOTOPbIE, B CBOIO O4Yepe/ib, COCTOSIT U3 He-
KUX 9J1eMeHTOB. MoJiesTi, acCOIUMPOBAHHbIE C CUCTEMOW WJTU TTOJICHC-
TEMOI1, MCYEPIIBIBAIOIIUM 00pa3oM pa3OMBAIOT €€ dJIEMEHThL. ITO O3HaA-
YaeT, YTO KKIBI 2JIEMEHT MPUHAIEKUT OJJTHOMY W TOJBKO OHOMY
nakety. Kak npaBuiio, apreakTbl CHCTEMbI UJIM MOJCUCTEMbI OPTAHU-
3yIOTCSl B HECKOJIBKO HeTlepeKphIBalomuxcs Mojiesieil. Bece Boamoskmbie
MOJIEJI OXBaTBIBAIOTCS TSATHIO MTPEICTABIECHUSIMU apXUTEKTYPHI TIPO-
IPaMMHOTO 0OeCIIeYEHMS.

Mogenn (K ipuMepy, TIporiecca) MOXKeT co/iepsKaTh TaK MHOTO ap-
TeaKTOB — CKa’KeM, aKTUBHBIX KJIACCOB, CBsI3€ll U B3aUMOENCTBUI, —
YTO B GOJIBIION CHCTEME BCIO UX COBOKYITHOCTD HEJIb3sl OXBATUTH CPasy.
[IpencraBienne cuCcTEMHON apXUTEKTYPbl MOJKHO BOCIIPUHUMATh KaK
OJTHY U3 TIPoeKInil Mozenu. [l Kaskioil MoJIesin TIPEeTyCMOTPEH PST
JMarpaMm, ¢ TIOMOIIbIO KOTOPBIX YI00HO 0603peBaTh MPUHAIIEKAIINE
eif cymuocTu. [Ipepcrasienne oxBaThIBaeT MOIMHOMKECTBO CYITHOC-
Teil, BXOASIINX B COCTAaB MOJIeJIM. [paHuIIbl Mojiesieil TIpeacTaBIeHusI
00BIYHO TTepecekaTh He MOTYT. B ciemyioiem paszese Oymer moKa3aHo,
YTO MEKIY MOJIEJISIMA HET TIPSIMBIX CBA3€l, XOTS MEXIY dJIeMeHTaMu,
COJIEPIKANUMUCS B PABTUIHBIX MOJIEJISX, MOTYT CYIIIeCTBOBATh CBI3U
TPacCUPOBKH.

Ha 3ameTky. UML He oukTyeT Bam, KakuMy MMEHHO MOLENSAMM
clnefnyeT Nosib3oBaTbCs 419 BU3yanusauuun, cneunduumposa-
HUS, KOHCTPYUPOBAHUSA N AOKYMEHTUPOBAHUS CUCTEMBbI, XOTS
Rational Unified Process (cM. npunoxeHue 2) npegnaraet HeKo-
TOPOE MHOXECTBO MOAENEN, MPOBEPEHHOE HA MPaKTUKE.

TpaccupoBka

CrermnduiinpoBanne cBg3el MKy TAKUMU 3JIeMEHTaMHU, KaK KJrac-
Cbl, UHTEPQENCHI, KOMIOHEHTHI U Y3JIbl, — Ba)KHASI CTPYKTYPHAs COCTaB-
sstioniiast Mozenn. [lJist yrpasienust apredakraMu mpoiecca pa3pabot-
KW CJIOJKHBIX CUCTEM, MHOTHE M3 KOTOPBIX CYNIECTBYIOT B HECKOJIbKHIX
BepCHsX, OOJBIIYIO POJIb UIPAET ONpe/e/ieHne CBS3eil MKy TaKuMU
aJIeMEHTaMU, KaK JIOKYMEHTBI, TUarpaMMbl ¥ TTAaKEThI, TPUCYTCTBYONINE
B Pa3HBIX MOJIEJISX.

B UML xonmenTyaibHbIe CBSI3U MEXK/Y 2JIeMEHTaMU, COIEPsKaIH-
MUCS B PaAa3HBIX MOJIEJISIX, MOKHO TTPEJICTABISTh C TIOMOTIBIO MPACCU-
posku (trace relationship). K ajmemenTam B paMkax o{HOI MOJIE/IN Tpac-
CUPOBKY IIPUMEHSTD HeJb3sl. MI300paskaeTcss OHa B BUjle 3aBUCUMOCTH
co crepeoTurioM. Yacto MOKHO He 0OpaimaTh BHUMAHUS HA HATIPAB-
JIEHWE TaKOl 3aBUCUMOCTH, XOTsI CTPeJIKa OOBIYHO yKa3bIBaeT Ha aJie-
MEHT, BOSHUKIIINI PAHbIE 10 BpEMeHN Wau OoJiee crelnbudecKuii
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CuctemMbl 1 MOgenm

(cm. puc. 32.2). Yare Bcero cBSA3M TPACCUPOBKHU MCIOJIB3YIOTCSI, YTOOBI
MOKa3aTh IyTh OT TPeOOBAHUI /10 Peasn3alliy, Ha KOTOPOM JIeKaT BCe
MPOMEKYTOUHBIE apTe(daKTBI, & TAKKE JIJIs OTCJIEKUBAHUS BEPCUIL.

Sales Management
Vision Statement

1 I

«trace»

«tracey»

SalesManagement
{version = 7.2}

SalesManagement <

{version = 7.1}

Puc. 32.2. Tpaccuposka

Ha 3ameTky.Kak npaBuio, BMECTO SBHOIO M300paxeHus CBs-
3el TPacCUPOBKU MMEET CMbICS1 M0/Ib30BATbCHA M’MNEPCChISIKaMM.

TUNUYHbIE NPUEMBI MOENMPOBAHIS

MopaenupoBaHue apxXuTeKTypbl CUCTEMbI

HaunbGoiee pacrpocTpaHeHHbI cydail IpUMEHEHUs CCTEM U MO-
neseil — 9TO OPTaHU3aNKS 2JIEMEHTOB, UCTIOIH3YEMBIX C 11EJIbI0 BU3Y-
aTM3aIie, CIielnUIIMPOBAHNS, KOHCTPYUPOBAHUS U JIOKYMEHTHUPOBA-
HUS apXUTEKTYPBI crcTeMbl. [Ipu aTOM 3aTparuBaroTcs Bce apredakThbl,
BCTPEYAIOIINECs B IIPOEKTE PazpabOTKU MPOTPAMMHOTO 0OECTICUCHMS.
Monenpyst CHCTEMHYIO apXUTEKTYPY, Bbl CBOJIUTE BOEIUHO PEIIEHMS,
IPUHSTBIE OTHOCUTEIBHO TPEOOBAHUIT K CUCTEME, €€ JIOTUYECKUX U (Pu-
3UYECKHUX 3JIEMEHTOB. MOIeJIUPYIOTCS CTPYKTYPHbIE M TIOBEJIEHUECKIEe
ACIIEKThI CUCTEMBI, a TakKe 00pasiibl, GOPMUPYIOIIHE ee pa3IuyHbie
npezacrasienus. Hakowrelr, ciaegyer oOpaTuTh BHUMaHUE Ha COeUHE-
HUSI MEXK/TY TIOJICCTEMaMU ¥ TPACCUPOBKY PelleHtii, HaunHast oT Ghop-
MYJIUPOBKH TPEOOBAHUIL 10 pa3MeEIeHHS.

JLJ1s1 MOIeTMPOBAHUS APXUTEKTYPBI CUCTEMbI HEOOXOANMO:

O UaentudunmrpoBath IpeacTaBIeHsT, KOTOPbIE BbI OyIeTe UCITOJIb-
30BaTh JIJISI MOZIEJINPOBAHUS aDXUTEKTYPBI. Halie Bcero aTo mnpeji-
CTaBJIEHUS C TOYKU 3PEHUS BAPUAHTOB MCIIOJTh30BAHUSI, TPOEK-
TUPOBAHWS, B3AUMOJIEHCTBYS, Peain3allii 1 Pa3MelleHns, KaK
TMoKa3aHo Ha puc. 32.3.

U CrernuduimpoBatbh KOHTEKCT CHCTEMBI, BKJIIOUAs OKPY KafoIne
ee JIeMiCTBYIOIIHE JIUTIA.

HpI/I HeO6XOZ[I/IMOCTI/I JAEKOMITO3MPOBAThb CUCTEMY Ha dJIeMEHTapHbIE
IIOZICCTEMBI.
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MacLuTabrpyemMocTb noruyeckas dusnyeckas ggggg:'fléeneme

NpomnyckHas cnocoOHOCTb < COCTaBNSAIOWEAA COCTABNAIOLIAS > yCTAHOBKA

Puc. 32.3. MogennpoBaHue apxXmTekTypbl CACTEMbI

[Tpn MozeTMPOBAHNM CUCTEMBI B TI€JIOM U ee TIOJICCTEM BaM TTOHa-
JOOUTCS:

U CuenuduiupoBaTh Ipe/cTaBJeHIe CUCTEMbI C TOYKU 3PEHUS
BapMaHTOB MCIOJb30BaHUS, KOTOPbIE OMMCHIBAIOT TIOBEJICHNE
CHUCTEMbI, KAKUM OHO TIPEJICTABJISIETCS KOHEUHBIM T10JIh30BaTe-
JIAM, aHAJIUTUKAM ¥ TeCTUPOBIUKaM. /{7151 MojileTupoBaHud cTa-
TUYECKUX ACTIEKTOB IPUMEHUTD JIMArPaMMbl BADUAHTOB UCTIOJIb-
30BaHMS, a /IJIT MOJIEJTUPOBAHUS TUHAMUYECKUX — HArPAMMBI
B3aUMOJIENCTBUS, COCTOSTHUS U €SI TETbHOCTH.

U CrenuduiupoBars IpejicTaBIeHUe CUCTEMbI ¢ TOYKW 3PEHUS
MPOEKTUPOBAHUS, Ky/la BXOJSAT KJIACCHI, MHTEP@EICH 1 KOOoTIe-
partiu, (hOpMUPYIOIINE CIOBAPh MIPEAMETHOI 00JIACTH ¥ IIPea-
raeMoro perenud. /111 MOl TMPOBAaHMS CTATHYECKUX ACTTEKTOB
PUMEHUTH TUarpaMMbl KJIACCOB M OOBEKTOB, a JIJISi MOJIEIHPO-
BaHUS JMHAMUYECKUX — JMATrPaMMbl B3aUMOIEHCTBUS, COCTOSI-
HUU U 1€ TeTbHOCTH.

U CnennduimpoBaTh pe/cTaBIeHIe CUCTEMBI C TOYKU 3PEHUS
B3aMMOJIEHCTBUSI, KYy/Ia BXOAST HOTOKH, TPOIECCHI 1 COOOTIEHNS,
opmupytotre MexaHU3MbI MapajjieTn3mMa 1 CHHXPOHU3AIUN
B cucteMe. Vcmoab3oBaTh Te ke AMarpaMMBbl, UTO U /IS TIpe/i-
CTaBJIEHUS TTPOEKTUPOBAHUS, HO OCHOBHOE BHUMAaHUE Y/I€JUTh
AKTUBHBIM KJIaccaM U 00beKTaM, KOTOPBIMU IIPE/ICTaBJIEHBI TIPO-
IIECCHI U TIOTOKHU, & TaKyKe COOOIIEHMSIM U TIOTOKY YITPABJIEHUSL.

U CrenuduiupoBarh IpejicTaBieHe CUCTEMbI ¢ TOYKW 3PEHUS
peajiM3anuu, Kyja BXOAAT apTedaKThl, KCIIOIb3yeMbIe [t cOOp-
KU ¥ BbIITyCcKa usndeckoit cuctembl. /lyg MogenmpoBanus cra-
TUYECKUX ACTIEKTOB MCIIOTh30BATh AMATPAMMBI apTe(aKTOB, /IJIs
MOJIEJTUPOBAHUS JUHAMUYECKUX — JIMarPaMMbl B3aUMO/IENCT-
BUSI, COCTOSTHU U €SI TEThHOCTH.

U ConenuduiimpoBaTh 1peCTaBJeHIE CUCTEMBI C TOYKU 3PEHUS
pa3MenieHus, Kya BXOAAT y3JIbl, (GOPMUPYIONTHE TOMOIOTHTO
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CuctemMbl 1 MOgenm

almapaTHbIX CPEJICTB, Ha KOTOPBIX paboTaeT cucteMa. J{Jist Mojie-
JIMPOBAHUS CTATUYECKHUX ACTIEKTOB IIPUMEHUTD IMarPaMMbl Pa3-
MeTIEeHNs, a JIJISI MOJIEJTUPOBAHUS IMHAMUYECKUX — JMaTrPaMMbl
B3aMMOJICHCTBYSI, COCTOSTHUI U IESTETbHOCTH.

O CmojeanpoBath apXUTEKTYPHBIE 0OPA3IBHI 1 06PA3IIbI TPOEKTH-
poBanus, GOpMUPYIOITHUE TTePEUNCIECHHBIE MOJIENH, C TTOMOIIIHIO
KooTlepaliui.

HeoOX0amMo MOHUMATh, YTO CUCTEMHAsT aDXUTEKTypa HE POK/a-
eTcs cpasy, IO/l BIUSHIEM MOMEHTAJILHOTO 03apeHus. XOPOIIo CTPYK-
TypUpOBaHHbIN Mpoiiecc mpuMeHeHns UML nogpasymeBaer nocsie/o-
BaTebHOE (MTEPAIMOHHOE U MONIArOBO€e) YTOUHEHNE apXUTEKTYPhI Ha
OCHOBE aHAJIN3a BAPUAHTOB MCIIOJIb30BAHUSL.

Ecusiu He 6paTh B pacueT MpocTelire CHCTEMBI, BAM HEOOXOIUMO
YIPaBJSATh BEPCUSMHU CUCTEeMHBIX apTedakToB. [y mpencraBienus
pereHnii 0 BepCusX KaxkI0T0 3JeMeHTa MOKHO BOCIIOJTb30BAThCS Me-
xaHuamamu pacimupenuss UML, B yacTHOCTH ITOMEUEHHBIMU 3HaUe-
HUSIMU.

MoaenupoBaHue CUCTEMbI CUCTEM

To, uTo HA OHOM ypOBHE abCTPAKIIMK BBITJISIIUT KaK CUCTEMa, Ha
APYroM, 60Jiee BBICOKOM, IIPEICTaBISIETCS OACUCTEMOI. AHATOTMYHBIM
006pa3oM TO, YTO Ha OZHOM YPOBHE SIBJISIETCSI TIOACUCTEMOIA, BIIOJIHE MO-
JKET PacCMaTpPUBAThCS KaK TTOJTHOIIEHHAsT CHCTeMa TPYIION pa3paboT-
YUKOB, OTBETCTBEHHBIX 32 €€ CO3/IaHuE.

Taxast uepapxusi HabJIIOIAETCST BO BCEX CIIOKHBIX crcTemax. [To mepe
BO3PACTaHUSs CJIOKHOCTU CUCTEMbI BbI BCTAeTe Tepel HeoOXOIMMOCTHIO
ee JIEKOMIIO3UIIUH Ha GoJiee TIPOCThIE, KasKAYi0 13 KOTOPhIX MOXKHO pPas-
pabaThiBaTh OT/IEIBHO, @ 3aTEM MMOCTENEHHO 00beINHATD UX. PazpaboT-
Ka TIOJICUCTEMBI U CUCTEMBI ITOAYMHSIETCS OAHUM U TEM K€ TIPUHITUIIAM.

YT06BI CMOZIETMPOBATH CHCTEMY CUCTEM, BaM CJIEYET:

U UaentuduimpoBaTh OCHOBHbIE (DYHKITHOHAIBHBIE COCTABJISIONINE
CHCTEMBI, KOTOPBIE MOKHO pa3pabaThIBaTh, BBITYCKATh U Pa3Me-
aTh 710 HEKOTOPOU cTeneHn He3aBucuMo. Ha pe3ynsraTel 9TOro
pasbUeHusT CUCTEMBI YaCTO BIUMSIIOT TEXHUYECKHE, TIOJTUTHYEC-
Kue 1 jopundeckre (HakTopbl.

O /lng kakmoit mocucTeMbl CriennUuIInpoBaTh ee KOHTEKCT Tak
JKe, KaK 9TO JIeJIaeTCs Il CUCTEMBI B 11eJI0M (IIPUTOM B YHCJIO
NEeWCTBYIOIIMX JIUI], OKPYKAIIUX TOJACUCTEMY, BKJIOUAIOTCS
BCE COCEJIHIE TOJCUCTEMBI, TOITOMY HEOOXOIMMO TIPOEKTUPO-
BaTh X COBMECTHYIO PaboTy).

U CmozmenupoBaTh apXUTEKTYPY KaKIOH ITOJACUCTEMBI TaK JKe, KaK
3TO JIEJIAeTCs JIJIST BCe CUCTEMBI.
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CoBeTbl U NOACKA3KU

BaskHO BbIOpaTh MPaBUIbHOE MHOKECTBO MOJIEJIEH [JIst BU3yaJIu-
3a1n, crenn@uImpoBannsl, KOHCTPYUPOBAHUS U JTOKYMEHTUPOBAHUS
cucreMbl. XOpOIIIO CTPYKTYPUPOBAHHASI MOJIEJIb:

U maer ympoienHoe mpeacTaBieHe peaJbHOCTU C OJHOM OTHOCH-
TeJbHO He3aBUCUMOI TOUKH 3PEHNUS;

O camomocrarouyna, To ecTh He TpeOYeT /ISl IOHUMAHUS €€ CeMaH-
TUKWA HUKAKOW JOTTOJTHUTETbHON WHMOpMAIINT;

O cuabo cBsi3ana ¢ APYruMu MOJIETISIME TIOCPEICTBOM CBSI3ell Tpac-
CUPOBKH;

U coBmecTHO ¢ IpYTUMU CMEKHBIMU MO/IEJISIMU JIaeT MOJTHOE TIPe/I-

craByierre 00 apTehakTax CUCTEMBL.

Crouib e BaskHO OBIBAET MPEACTaBUTh CJOKHYIO CHCTEMY B BHIE
JIEKOMIIO3UIIUN XOPOIIO CTPYKTYPUPOBAHHBIX MOJICUCTEM. XOPOIIO
CTPYKTYPUPOBaHHAs CUCTEMA:

U ¢dyHKIIMOHATBHO, TOTHYECKU W (PU3NYECKU COTIIACOBAHA;

O moskeT OBITH IEKOMIIO3UPOBaHA Ha TIOYTH HE3aBUCUMBbIE MTOJICHC-
TeMBbI, KOTOPbIE CaMU SIBJISIIOTCS cHCTeMaMK Ha GoJiee HU3KOM
ypOBHE abCTPaKITH;

O moskeT ObITH BU3yAJIM3UPOBaHa, CIIeIM(pUIIMPOBaHA, CKOHCTPYH-
poBaHa M JIOKyMEHTHPOBaHa B BUjie HAOOpa B3aMMOCBSI3aHHBIX,
HeTepeKpbhIBAIOIINXCS MOjeIei.

g monenein 8 UML nipenycmoTpen criertnanbHbIil rpadhuueckuii
CHMBOJI, OJTHAKO JIy4llle UM He I10JIb30BaThCs; MOJIEJANPYITE TOIBKO
CHCTEMY, a He CaMy MOjieJib. VIHCTPYMeHTAIbHbIE CPEACTBA OOBIYHO pac-
M0JIaTal0T BO3MOKHOCTSIMU IIPOCMOTPA, OPTAaHU3AINHN W YIIPABJICHUS
HabOpaMu MOJIeIel.

[Tpu uzobpaskernn cuctembl uau nogcucremb B UML:

U ucrmomp3yiiTe KOKIYIO0 U3 HUX KaK HAYAJIbHYIO TOUKY JIJIT BCEX
apTedaKkToB, aCCOIMUPOBAHHBIX C HEl;

U mokasbiBaiiTe TOJBKO OCHOBHBIE BUJIBI arpeTaiiii MeX/y CUCTe-
MO¥ U1 ee Tioj/icucTeMaMi. BerHOCHUTE JleTaiv CBA3el MeXK Iy HUMHU
Ha InarpaMMbl 60Jiee HI3KOTO YPOBHSL.






YJacTtb Vi

Utoru

Tnaea 33. Mpumenenne UML



Konuen-
myasnvhole
Mmooeau UML
obcyscoarom-
cs .6 enage 2.

Fnaea 33. Npumenenne UML

B sTOIi1 rI1aBe:

B Jlepexoxx UML
B Yro gajpine

[TpocTeie 3apaun Mogeaupyorcs ¢ momonibio UML 6e3 Tpyna. Jler-
KO MOJIAIOTCS MOJIEIUPOBAHUIO U CJOKHBIE 3a/[a4, OCOOEHHO €CJI
BBI yJKe TIPUOOPETN HEKOTOPBIH OTIBIT UCHOTH30BAHUS ITOTO SI3BIKA.

OmroTo TOTbKO YTeHus utepatypsr o s3pike UML HeoctaTouno, —
9TOOBI B TIOJTHOI MEpPe OBJIA/IETD SIBBIKOM, HEOOXOAUMO MTPUMEHSITH €70
Ha TpakTuKe. B 3aBUCMMOCTH OT TOTO, UTO BBI y’Ke 3HAETE, HAUMHATh
pabory ¢ UML moskHO 10-paznomy. [To Mepe mpuoOpeTeHust ombiTa
BBI [TOMIMeTe 1 OIleHuTe GOJIEe CITOKHbIE €T0 KOHCTPYKIIUH.

EcJii BbI clIOCOOHBI paccMaTpuBaTh U OIEHUBATH KAaKOH-JTHO0 TIPe/I-
MeT ¢ pasHbIX 1o3uiuii, To UML nomosker ero cMoie/inpoBaTh.

[Mepexon k UML

CormracHo ussecrunomy npasuiy 80/20, 80% GosbiiHCTBA MTPO-
6J1eM MOJKHO CMOJIETNPOBaTh, nctosb3ys 20% cpeacts UML. OcHo-
BHBIX CTPYKTYPHBIX CYIIHOCTEIl — TaKUX KaK KJIACChl, aTpUOyThI, OTIe-
panuu, BapuaHThl UCMOJIb30BAHUS U TTAKEThI, BMECTE C OCHOBHBIMU
CTPYKTYPHBIMU CBSI3SIMU — TAaKMMHU KaK 3aBUCUMOCTB, 00001IeHTEe
M accolnualiys, BIOJHE JOCTATOUYHO /I CO3/IAaHUST CTAaTUYECKUX MOJIe-
Jieit GOJIBITMHCTBA TUIIOB TIPoOIeMHBIX oOsacteil. /lobaBbre K aTOMY
OCHOBHbBIE TIOBeJIeHYeCKHe CYIHOCTH, HallpUMep IIPOCTbie aBTOMATbhI
1 B3aUMO/IEHICTBUS, — M BBI CMOKeTe MOJIeJINPOBATh MHOKECTBO 0JIe3-
HBIX aCIIeKTOB JUHAMUKH crcTeM. Heo6XommMocTh B 60Jiee pa3BUTHIX
cpeactBax UML Bbl ouyBCTBYeTe TOJIBKO TOT/A, KOT/IA CTOJKHETECh
¢ HeOOXOMMOCTRIO MOJIEJTUPOBAHUS O0JIEe CIIOKHBIX Belell (CKaskeM,
MapajieJIbHbIX U Pacipe/leJIEHHbIX CUCTEM ).

Xoporeit cTapToBOi TJIOMAKON B nctosib3oBannu UML mosxker
OBITH MOZIETTMPOBAHIE HEKOTOPBIX Ga30BBIX aOCTPAKIINI UK TTOBEJIE-
HUsI, KOTOPbBIE yiKe MPUCYTCTBYIOT B BAlllUX cucremMax. Pazpaboraiite
KOHIIeNTYyaabHyI0 Mozeab UML, 4ToObI TIOyYrTh HEKOTOPBII KapKac,
HAa OCHOBE KOTOPOTO BbI Oy/ieTe PACIIMPSTH CBOE MOHMMAHUE SI3bIKA.
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[To3aHee BbI cTaHETe JIydllie MOHUMATh, Kak paboTaloT COBMECTHO 0O0-
Jiee pazButhie cpeactBa UML. ITo Mepe TOTo Kak Bbl OTBA)KUTECH HA MO-
nepoBanue GoJiee CI0KHBIX 3a/1a4, IOTPYysKaiiTech B crelupuiecKue
cpencra UML, uzyuas o6uiyto TeXHUKY MOJAEJTUPOBAHUS TIO ITOI

KHUTeE.

Ecyi BbI TOJIBKO HAUMHAETE OCBAUBATD O6"beKTHO-OpI/IeHTI/IpOBaHHbIe
METO/1bI, BOCHOHBSYﬁTeCB cJIelyronmmnmMmn COBETaMu:

O Haunure mpuBbIKaTh K ujiee abctpakitmi. KostekTuBHbIe yIpak-

Henus ¢ CRC-kaproykaMu ¥ aHa/Iu3 BApUAHTOB UCIIOJIb30BAHMUST —
OTJIMYHBINA CIIOCOO TIOBBICUTH CBOE MACTEPCTBO B MIACHTH(IKA-
1Y CJIOKHBIX a0CTPaKIUIA.

MojzeupyiiTe pocThbie CTaTUYEeCKIe YaCTH TPOOIEMbI, HCIIOJIb-
3ys1 KJIACCHI, 3aBHCUMOCTH, 0O00IIEHNST M aCCOMMAINU C TEM,
4TOOBI JIyUIlle TO3HAKOMUTBCSI ¢ BU3Yyalu3alneil coobiecTs
abCTpaKIIHii.

Vcronb3ayiiTe IpocThbie AUarpaMMbl IOCIEA0BATENIbHOCTH U KOM-
MYHUKAIMH, YTOOBI MOZIETIMPOBATH THHAMUYECKYIO COCTABJISIO-
uryio npobaembl. Ilocrpoenne Mogen B3aUMOAEHCTBUS 10JIb-
30BaTelis ¢ CUCTEMON — XOpolas HadabHas MO3UIsI, KOTOpas
[PUHECET HEMEJIEHHYTO BBITO/LY, IIOMOTasi BaM IIPOUTHCH 110 Hau-
6oJiee BasKHBIM BapUaHTaM HUCIIOJIb30BaHMS CHCTEMBI.

Ecau BbI HOBUYOK B MO/IE€JINPOBAHU N

O /I Havasma BO3BMHTE YaCTh CHCTEMBI, KOTOPYIO BBI ysKe TTOCT-

pousiit (TIPEATIOYTUTENHHO — Ha KAaKOM-THO0 00beKTHO-OPUEHTH-
POBAaHHOM $I3bIKE TTPOrPAMMUPOBaHMS, TakoM Kak C++), 1 co3-
nafite mogiessb UML aTUX KJ1accoB U UX CBs3€il.

Ucnonbayst UML, nonbitTaiiTech BIpa3uTh HEKOTOPbBIE JI€TAJIN
MPOTPAMMHBIX UIMOM MJIM MEXaHU3MOB, KOTOPBIE BBI MCIIOJIb-
30BaJIi B CUCTeMe U KOTOpbIe CYIeCTBYIOT B IIPOEKTE, HO ellle
He BOTLJIONIEHBI B KOJIE.

[TompITaliTech pEKOHCTPYUPOBATH MOJIEITh APXUTEKTYPBI TPUJIO-
KeHusi (0COOEHHO HETPUBHAIBHOTO), UCIIOIB3YsI KOMIOHEHTH,
B TOM YHCJIE MTOJCUCTEMBI, JIJIsI IPE/ICTABIEHUS eT0 OCHOBHBIX
CTPYKTYPHBIX 2JieMeHTOB. /{11 opraHusaium caMoi MOJIesIn TIpH-
MEeHSHUTE TTaKeThI.

[Tocste Toro Kak BB B 1esioM ocBoute ciaoBapb UML, mocTpoii-
Te MOJEJIb TOI YaCTH CUCTEMBI, JJIsl KOTOPOI BBl cOOMpaeTech
nucath Koj. IIpogymaiiTe cTpyKTypy U 1OBeJleHUE, KOTOPbIE
BbI crieninUITMpyeTe, U TOJbKO MOTOM, KOT/la UX pasMep, hop-
Ma M CEMAHTHUKA BAaC BIIOJIHE YCTPOSIT, UCIIOTb3YHTE 3Ty MOJIEITh
B KayecTBe KapKaca /I pean3aliii CUCTEMBI.

Ecan Y BacC y’Ke€ €CTb OIIbIT UCITOJIb30BaHU APYyTOro O6'beKTHO-OpI/I-
€HTUPOBAHHOI'O METO/1A:
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U IIpocMoTpuTe MOjIENb, TIOCTPOEHHYIO HA TIPUBBIYHOM JIJISI BAC
SI3BIKE MOJIEJIMPOBAHUS, U OTOOPA3UTE €€ HTIEMEHTDI Ha DJIeMeH-
1 UML. Cxopee Bcero, O0JIbITMHCTBO M3 HUX OKasKyTCS W/ICH-
TUYHBIMU, @ TOTOMY U3MEHEHWsI B Macce CBOeH OY/IyT HOCUTH
KOCMETHYECKUIT XapaKTep.

U PaccmorpuTe cI0KHBIE 331a4U MOJIEJIMPOBAHMS, C KOTOPBIMU
BBl CTAJIKMBAJIUCH B CBOEH MPAKTUKE M KOTOPbIE OBLIO HEBO3-
MOJKHO PENIUTH C TIOMOTIIbIO TPUBBIYHOTO BaM si3bika. [loummre
Kakue-HIOy b cpenctBa UML, ciocoOHbIe yIIPOCTUTD PellieHne
pOOIEMBI.

Eciu BbI HCKYTIIEHHBIN TTOJTH30BATEb, BAM TIPUTOISATCS CIAEAYIOTIIE
PEKOMEH/IAINU:

Q Y6emutech, 94TO BbI TOCTUTIN KOHIIENTYyaIbHYIO Mogerb UML.
Bor MoskeTe ynycTUTD M3 BUY TADMOHUYHOCTD KOHIIETIIINH 3TO-
TO A3bIKa, €CJIN CPa3y BO3bMeTe Ha BOOPY KEeHNE CaMble CJIOKHbIE
€ro CPe/ICTBa, He U3YUHB MPEABAPUTENbHO OA30BBIN CIOBaAPb.

Q VYmenute ocoboe Buumanme tem cpepcrBam UML, koTopbie
Npe/lHa3HavYeHbl /IJIs1 MOJIEJIUPOBAHUS BHYTPEHHEH CTPYKTYPbL:
KOOTIepaIusiM, apaieIu3My, pacipepeseHiio 1 obpasiiam,
TO €CThb CJIy4asM MPUMEHEHUS CJI0KHOU M TOHKOW CEMaHTUKU.

U Paccmotpute mexanusmbl pacmmpenus UML n mogymaiite, Kak
AIANTUPOBATh A3BIK, YTOOBI MOKHO OBLIO HATIPSIMYIO BBIPA3HUTh
cJioBaphb Balleil npeamerHoii obmactu. He momasaiirech cob-
JIa3HYy BC€ YCJIOKHATDH, NHA4Ye CO3aHHYI0O BaMHU MOJI€JIb HUKTO
He TovimMeT (pa3Be uTO Hal/leTCd Ype3BbIYaliHO MPOABUHY THIHI
TOJTb30BATENb ).

Y10 pmanblue

Hacrosiee pykoBoCTBO TOJb30BaTESA — 9TO BCETO JUIIH OJHA
U3 MUPOKOTO PsA/la KHUT, KOTOPbIEe TIPU3BAaHbI TIOMOYb BaM B M3YYEHUHN
UML. B nonosHeHue K Hell Mbl MOKEM ITOPEKOMEH/I0BATD CJIeIYIONLYIO

JIATEPATYPY:
Q James Rumbaugh, Ivar Jacobson, Grady Booch. The Unified
Modeling Language Reference Manual. Second Edition. — Ad-
dison-Wesley, 2005. (Pycckosisbiutoe usganue kauru: byu T,
Akobcon A., Pam6o /Ixx. UML. Knaccuka CS. 2-e usa. — CII0:
[Turep, 2006.) VicueprbiBatoiiiee pyKOBOJICTBO TIO CUHTAKCHUCY

u cemantuke UML.

Q Ivar Jacobson, Grady Booch, James Rumbaugh. The Unified
Software Development Process. — Addison-Wesley, 1999.
(Pycckosizbiunoe usganue kauru: Jdxobecon A., Byu T., Pam-
60 JIx. YaubunupoBanHblii mporecc pa3paboTKi IPOrpaMMHOTO
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obecrieuenusi. — CII6: TTurep, 2002.) CoBeTsl 110 OpraHU3aIIK
npoiiecca pa3paboTku ¢ nmpumerennem UML.

Yt06bI y3HATH GOJIBIIE O MOJIETUPOBAHUH OT caMux aBTopoB UML,
BOCIIOJIb3YUTECH CJIe/IyIONUMU U3JaHUSMU:

O Michael Blaha, James Rumbaugh. Object-Oriented Modeling
and Design with UML. Second Edition. — Prentice Hall, 2005.

O Grady Booch. Object-Oriented Analysis and Design with Ap-
plications. Second Edition. — Addison-Wesley, 1993. (Pyccko-
siapraHoe usganue kHuru: byd I. O6beKTHO-OpHeHTHPOBAHHBIIT
aHAJIM3 U MIPOEKTUPOBAHKE C TTPUMEPaMU NpusioxkeHnii Ha C++.
2-e u3n. — M.: UsgarensctBo bunowm; CII6.: Hesckuil tnamnexr,
1999.)

Q Ivar Jacobson, Magnus Christerson, Patrik Jonsson, Gunnar
Overgaard. Object-Oriented Software Engineering: A Use Case
Driven Approach. — Addison-Wesley, 1992.

Wndopmanuio o rexuonornn Rational Unified Process Mmoo maii-
TH 371€Ch:

QO Philippe Kruchten. The Rational Unified Process: An Intro-
duction. Third Edition. — Addison-Wesley, 2004.

[Tocnennioo nndopmanuio 06 UML, paBHO Kak ¥ caMylo TOCJe/-
HIOI0 Bepcuio crangapra UML, moxno naiitu Ha Web-caiite OMG
WWW.0mg.org.

CytecTByeT HeMaJIO JIPYToil InTepaTypsl, T/ie onucbiBalorcss UML
1 pa3HooOpasHbie METO/bI Pa3paboTKH, a KPOME TOTO, OTPOMHOE YHCJIO
KHUT, MOCBSIIIIEHHOE 001I[ell TPaKTHKE TPOrPAMMHON WHKEHEPUH.



Mpunoxenmue 1. Hortauna UML

Oouyuii UML — sT0 s3bIK Bu3yanusaiuu, cueiuduiinpoBanus, KOHCTPYUPO-
0630p UML BAHWS U JJOKYMEHTHUPOBaHUS apTeaKkToB MMPOrpaMMHBIX cucteM. Kak
codepoicumes ¥ JIIOOOIT SI3BIK, OH XapaKTEPU3YETCsl Y€TKO OMPEIeIEHHBIMA CUHTAKCH-
6 2qage 2. coM 1 ceMaHTuKoM. Ta yacTb cunTakcuca UML, koTopyto MOXKHO 11pej-
CTaBUTH HATJISI/THO, BBIPAJKEHA B €T0 rpadhniecKoil HOTaIuu.
B aToMm nipusiokeHUU NMPUBOASTCS ONUCAHUS 3JIEMEHTOB HOTAIUN
UML, paccMarpuBaBIInuXCst BhIIIIE.

CyLiHocTH
CTpyKTYpHbIE CYLLHOCTH

CTpyKTypHBIE CYIITHOCTH — 3TO «MMeHa cyTecTBuTebHbIE> B UML-
Moziesisix. OHM BKITIOYAIOT B cebst Kiracchl, MHTepdEICh, Koomepaiui, Ba-
PHAHTBI NCIIOIB30BAHNS, AKTUBHbBIE KJIACCHI, KOMITIOHEHTBI U Y3JIbI.
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ABTOmaTt

KOHe4yHoe
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pynnupyiowme CyLHOCTH

Ipynmupytoniue cymHOCTH — 9TO OPraHU3AIMMOHHbIE YaCTU MOJIe-
geit UML. K nuMm oTtHOCATCA TTIAKETHI.
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AHHOTHUPYIOIINE CYIIIHOCTH — 9TO MosicHuTesTbHble yactn UML-mo-
nesieil. K HUM OTHOCSTCS IpUMeYaHMsI.
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Cea3u

3aBUCUMOCTb

3aBUCUMOCTD — 3TO CEMAaHTUYECKAsT CBSI3b MEKJLY JIBYMSI CYITHOCTSI -
MW, TIPU KOTOPOI M3MEeHEHUEe OJTHON CYNTHOCTU (HEe3aBUCUMOM ) MOKET
MOBJIMSATH HA CEMAHTUKY JIPYTOU (3aBUCUMON ).

3aBNCUMOCTb
NM4A
\4 Bnagenet,
MCTOYHUK — — = — — = = — = = — — — uenb
Accoumauumsa

ACCOL[I/Ia]_[I/Iﬂ — CTPYKTYpHas CBA3b, KOTOPas OIIMCbIBAET Ha6op CCbI-
Jgok. Ccplnka — 970 IK3EMILJIAP accolalinu, HpeILCTaB.HﬂIOH_[I/Iﬁ coboii
coe/imHeHne 00BEKTOB.

Accoumnaums
M MHOX€ECTBEHHOCTb
) HaBurayus
0..1 HaHumaeTt d
KOHeL|, > KOHeL,
paboToparenb paboTHIK

He3akpaLLEeHHbI pOMOUK
ONns arperaumm
KOHEYHOEe M4 3aKpalleHHbI poMOurK
ANsi KOMNO3NLUK

006o0LeHue

O60011eHne — CBSI3b, IPU KOTOPOH 0OBEKTHI CHIEIUATM3UPOBAHHO-
ro ajeMenTa (IIOTOMKa) MOTYT 3aMeliath 00beKThbl Hojiee 0OIIero aje-
MeHTa (pouTesis).

O6006LeHne

NMOTOMOK {> poautenb
(nogknacc) (cynepknacc)
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PacLumnpsemocTb

UML pacnosaraer TpeMs MexaHu3MaMU paclIMPeHusl CUHTaKCcHca
1 CEMaHTUKU $SI3bIKA: 9TO CTEPEOTHUIIBI, KOTOPbIE IIPE/CTABJIAIOT HOBbIE
3JIeMEeHTbI MO/IeJIH, [IOMEYEeHHble 3HaYeH s, IPe/ICTaBJISIIONINE ee HOBbIe
aTpuOyThI, M OrPAaHMYEHUST, IPEJICTABJISIONINE €€ HOBYIO CEMAHTHKY.

cTepeoTun
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add(a : Action) ~ ~L version =3.2 noMeyeHHoe
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Juarpammbl

Jluarpamma — 910 rpaduueckoe IpejcTaBieHne Habopa aieMeH-
TOB, Yallle BCero orodpakaeMbIX B BUJle CBS3HOTO Tpacda ¢ BepIinHaMu
(cymrHocTsiMu ) 1 pebpamu (CBsA3sMM ). J{narpaMma sSIBJIIeTCsT TPOEKITH-
et cuctrembr. B UML omnpeziesieno TpuHaAIaTh BUIOB AUATPAMM:

1.

[lnarpamma Ky1accoB — CTPYKTYpPHAsS AUarpaMMa, Ha KOTOPOH 1M0-
Ka3aHO MHOXKECTBO KJIacCcOB, MHTEP(hENCOB, KOOTeparnii U CBs-
3ell MeXx/y HUMU.

JlrarpaMma 0ObEKTOB — CTPYKTYPHas rarpaMMa, oKa3blBaro-
1ast MHOKECTBO OOBEKTOB 1 CBSI3€H MEK/Ly HUMH.

Jlnarpamma KOMITOHEHTOB — CTPYKTYPHas UarpaMMa, KOTopas
MOKa3bIBAET BHEITHUE NHTeP(EChl, BKIIOYAs TOPThI, 1 BHYT-
PEHHIOI KOMITO3UITUIO KOMITOHEHTA.

[InarpamMmma cocTaBHOU CTPYKTYpPbI — CTPYKTypHasd JMarpaMma,
MpeJICTaBIIAoNast BHEITHIE WHTeP(ENChl 1 BHYTPEHHIO KOM-
MO3UIIUAIO0 CTPYKTYPHUPOBAHHBIX KJIACCOB. B aTO KHUTE AMarpam-
Ma COCTAaBHOU CTPYKTYPbBI PACCMAaTPUBAETCSI COBMECTHO C JiNa-
rPaMMOI KOMIIOHEHTOB BBU/LY TOTO, YTO PA3JUUNS MEK/Ly HUMU
BECbMa HE3HAUNTEHHBI.

Jlnarpamma BapraHTOB MCIIOJIb30BaHUS — TTOBe/[eHYECKasd /[ua-
rpamMma, KOTopasi okas3biBaeT Habop BapUaHTOB MCITOJIb30Ba-
HU, JIEUCTBYIOIINE JIUTA U UX CBI3M.

Jlnarpamma mocsie/JoBaTeTbHOCTH — TIOBE/IEHYECKAs InarpaMma,
KOTOpas MOKa3bIBaeT B3aMMOJIEHCTBUS, TIOYEPKUBAsT BPEMEH-
HOW TTOPSIIOK COOOIIEHNUI.



Hunarpammbl
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7. JlmarpaMma KOMMYHHMKAIIUUA — MOBe/IEHYECKasl AMarpaMMa, Ko-
TOpas MPeJICTABJSIET B3aUMO/IEHICTBIE, TIOJYEPKUBAsT CTPYKTYP-
HYI0 OPraHU3aInio 00bEKTOB, MOCHLIAIOIINX W TIPUHUMAOIIIX
CoObIIIeHUSI.

8. Jlmarpamma cOCTOSHUI — TIOBeJIeHUeCcKas AruarpamMmma, KoTopast
MOKa3bIBaeT aBToMaT (MaIlUHYy COCTOSHUI ), BBIJIEJIsIsE COOBITHIA-
HO YTIOPSIIOYEHHOE TIOBe/IeHe 00bEKTa.

9. JIlmarpamma J1edTebHOCTA — TIOBeJleHYecKas AruarpaMmma, Ko-
TOpas MOKA3bIBAET BBIYMCJIUTETHHBIN TTPOTIECC, BBIESS MTOTOK
YIIPaBJIe€HUS OT OTHOM eI TETBHOCTH K IPYTOH.

10. lmarpamMma pa3merneHusi — CTPYKTypHas [uarpamma, KoTopast
MOKA3bIBAET CBSI3M MHOKECTBA Y3JI0B, apTe(aKTOB, a TAKKe Ma-
TEPUAIN30BAHHBIX KJIACCOB M KOMIIOHEHTOB. B 3TON KHUTE MbI
TakyKe PAacCMOTPENIN MOJIeTMPOBaHne apTedaKkToB ¢ TpUBJIeYe-
HUEM JuarpamMmm apTeakToB.

11. lnarpamMma makeToB — CTPYKTYPHAs [uarpamma, ToKa3bIBafo-
11as, Kak 3JIeMEHTbI MOJIe/TH OPTAaHN30BAHBI B TIAKETHI.

12. Bpemennasi nuarpamMmma — ToBefIeHYeCKas AMarpaMMa, oTpaxka-
[01Iast B3aUMO/IEHCTBIE ¢ COOOIIEHUSIMU B OTIPe/Ie/IEHHbIE MO-
MEHTBI BpeMeHU. B 2Toii KHUTe He pacCMaTPUBAETCS.

13. Jlnarpamma 0030pa B3aUMOIEHCTBUI — TOBeIeHYeCKast Auarpam-
Ma, coYeTaroIas B cebe acreKThl MarpaMm JIesiTeTbHOCTH U 0~
cJIeToBaTeIbHOCTU. B aTOM KHUTE He paccMaTPUBAETCA.

I[OHYCKaIOTCH 1"I/I6pI/II[HbIe TUIIbL arpaMM; KaxK/1asd N3 HUX MOKET
Co/epsRaTh 9JIEMEHTBI, KOTOPbIE Yalll€ BCETr0 pasMEIalOTCA Ha AnarpamM-
Max /[pyroro tuua.



Mpunoxxenue 2. Rational Unified
Process

[Iporteccom Ha3bIBaETCA YACTUYHO YTIOPSIOUEHHOE MHOKECTBO I1aroB, Ha-
paBJIEHHOE HA JIOCTIKEHVE HEKOTOPOH 11esin. Ecimi roBopuTs 0 pa3paboT-
Ke MPOrpaMMHOTO 0GecriedeH s, TO Ballleil eJIbi0 SIBJISIETCST TIOCTaBKa
B [IPE/ICKa3yeMble CPOKH MPO/YKTA, YIOBJIETBOPSIIOIIETO TIOTPEOHOCTSIM
6usHeca.

B snauunTesnbHoit mepe UML He 3aBucuT OT 11poliecca — B TOM CMbIC-
Jie, 9YTO €r0 MOKHO MCIIOJIb30BATh B PA3JIMYHBIX MPOIeccax pa3paboTKu
IPOrpaMMHOTO oOecTiedeHust. YHU(DUIIMPOBAHHBII MTPOTIecC pa3padboT-
k1 iporpammuoro obecriedennst (Rational Unified Process, RUP) — ato
OJIMH 13 TOIXO/I0B K OPTaHU3AINN KU3HEHHOTO UK TIPOTPAMMHOTO
obecrieyenusi, KOTOpbIii ocobeHHo xopoio codyeraerca ¢ UML. Ienb
RUP — obGecreunts co3manume IPOrpaMMHOTO TIPOAYKTA BHICOUYAIIIETO
Ka4yecTBa, COOTBETCTBYIOIIETO MOTPEGHOCTSIM TT0JIb30BATES, B 3ajlaH-
HbIEe CPOKU U B TIpelefiax 3amanupoBantoro Oopkera. RUP BoGpan
B cebs1 JIydIline 13 CYIIEeCTBYIONIX METOI0B Pa3paboTKU IIPOrPAMMHOTO
obecrieueHns u TpUAAT UM (HOPMY, KOTOPAst MOKET OBITH JIETKO a/lall-
TUPOBAHA /Il CaMbIX Pa3HbIX NTPOEKTOB U opranusanuii. C Touku 3pe-
Hus yrpasaenus npoektom RUP mpepmaraet ynopsmodeHHbIN TOAX0
K CII0cobaM pacipeiesieHust 3alaiuii U 00sI3aHHOCTEl B OpraHU3aIliH,
3aHUMAIOIIENCs Pa3paboTKOl TPOrPaMMHOTO 00eCTIeYeHNSI.

Hacrosiiee npuiioskeHne onucbiBaeT oCHOBHBIE ajieMeHThl RUP.

XapakTepucTuku npoLecca

RUP — aro umepayuonnwvii mporiecc. Korma peub uaeT o mpoCThIX
cucTeMax, He MPEJICTaB/IsIET 0coOOTO TPY/IA MOCTEI0BATENBHO OIPEIETHTh
3a/1aqy, CIIPOEKTUPOBATH ee IeJIOCTHOE PelieHne, TTOCTPOUTD TPOTPAMMHOE
obecrieueHre 1 3aTeM MPOTECTUPOBATh KOHEYHbIH TpoayKT. Ho, yuutbiBas
CJIO’KHOCTD U PA3BETBJIEHHOCTH COBPEMEHHBIX CUCTEM, TAKOW JIMHETHBIHI
MOJIXO/T K pa3paboTKe OKa3bIBAETCS HEPEATUCTUYHBIM. VITeparmoHHbIit
MO/IXO/T TIPE/ITIOJIATAET TIOCTETIEHHOE TPOHUKHOBEHUE B CYTh ITPOOIEMBI
IIyTeM T10C/IeI0BaTebHbIX YTOUHEHUI 1 MOIIaroBOro HapaliuBaHus pe-
HIEHUST HA TTPOTSKEHNU HECKOJIbKUX 1UKJIOB. IIpucyias nrepainonHo-
My HPOIECCY BHYTPEHHSIsSI THOKOCTD MTO3BOJISIET BKJIIOYATh B OU3HEC-T1e-
JIM HOBBIE TPEOOBAHUS U TAKTUYECKUE M3MeHeH M. Ero mpumenenme
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obecreyrBaeT BOSMOKHOCTD BbISIBJISITh U YCTPAHSITh PUCKH, CBSI3aHHbIE
C TIPOEKTOM, Ha BO3MOKHO OOJIee PAHHUX CTAINSX Pa3pabOTKHL.

Cytb nesarenproctu B pamkax RUP — cozmanue u conmpoBoskienne
Mmodeneil, a He OYMaKHBIX TOKYMEHTOB. Moesn, 0coOOeHHO BbIpakeH-
ueie Ha UML, oGecrieunBaroT ceMaHTHYECKH OOratoe IpejcTaBieHne
MIPOTPaMMHOII CHCTEMBI B ITporiecce pazpaboTku. VX MOKHO paccmar-
pPUBATh C Pa3HbIX TOYEK 3PEHUS; AOMYCKAETCS JIEKTPOHHBIN CIIOCO0
W3BJIEUeHUsT U KOHTPOJS TIpejicTaBienHol B Hux nadopmarun. RUP
COCPEIOTOYEH Ha MOJIEJISIX, a He OYMasKHBIX JOKYMEHTaX, C TeM YTOOBI
MUHUMU3UPOBATH HAKJIAJHbIE PACXO/IbI, CBSI3aHHBIE C TTPOU3BOJICTBOM U
COTIPOBOKICHUEM JIOKYMEHTOB U ITOBBICUTD PEJIEBAHTHOCTD UX MHGOP-
MaIMOHHOTO COIEPKUMOTO.

Paspaborka B pamkax RUP ckonuenmpuposana na apxumexmype.
OcHoBHOE BHUMaHUE yIEJSIeTCsl paHHel pa3padoTKe ¥ CcTaOMIN3alim
ApPXUTEKTYPBI POrPAMMHOTO obecriedenust. Hammune mpoyHoit apxu-
TEKTYPbI T03BOJISIET OPraHU30BaTh MapalJieJbHYIO pa3paboTKy, CBECTH
K MUHUMYMY HEOOXOAMMOCTD TIepPeesIOK, TOBBICUTh CTEIEHb MOBTOP-
HOTO KMCIIOJIb30BAaHUsI KOMIIOHEHTOB U B KOHEYHOM cueTe 00JIerduTh
nocJeryoliee CompoOBOKACHUE. ITOT APXUTEKTYPHBIN YePTEK CIYKUT
MIPOYHOI OCHOBOM JIJId IJIAaHUPOBAHUA U yIIPABJIECHUA KOMIIOHEHTHOM
pa3pabOTKOIT TPOTPAMMHOTO 0OECIIeUEHNSI.

Paspabotka B pamkax RUP ynpasisemcs eapuanmamu ucnoivso-
ganus. B 0CHOBY ITOCTPOEHUS CUCTEMbI TTOJIOKEHO UCYePIIbIBaOIee
npejicTaBJIeHne 0 TOM, KAKOBO ee HazHayeHue. BapuaHThl nCIonb30Ba-
HUS U CIIeHaPUH TPUMEHSTIOTCS Ha BCEX CTAMSIX MTpoTiecca — oT (hopMy-
JiupoBatust TpeboBaHmil 10 TecTupoBatust. OHU OMOTAIOT IPOCJEINTh
BCe JIeICTBHSI OT Hayaja pa3pabOTKH 10 MOCTaBKMA FOTOBOTO MPOAYKTA.

RUP nopzepxuBaer 066exmuo-opuenmuposarivie memoovl. B mo-
nenssx RUP npuMeHsoTest MOHSATHST 00bEKTOB 1 KJIACCOB, a TAKKe CBSI-
3eil MesK/ly HUMU, U B KauecTBe 001Iell HOTAIIMK UCIOJIb3YeTCsT HOTAIUST
UML.

RUP — konugpueypupyemouii npoyecc. Xotst HM OIUH OT/IEJIBHO B35-
THII [IPOIIECC HE B COCTOSIHUU YAOBIETBOPUTH TPEOOBAHUSM BCEX Opra-
HU3AINI, 3aHUMAIONIUXCST Pa3paboTKOI MPOTPAMMHOTO 0GeCTIeYeH s,
RUP nopmaercst HacTpoiike W MacmTabupyeTcst sl KCITOTb30BaAHUS
KaK B COBCEM HeOOJIBINMNX KOJUIEKTHBAX Pa3padOTUMKOB, TaK U B OOJIb-
mux Komnanusax. OH 6asupyercss Ha IPOCTOM M SICHOM apXUTEKType,
KOTOpast 00eCeunBaeT KOHIENTYAIbHOE eJIMHCTBO MHOKECTBA PA3JINI-
HBIX TIPOIECCOB Pa3pabOTKU, HO TIPU ITOM alallTUPYETCsT K PasiindHbIM
curyaruaM. OHa n3 coctaBHbiX yacteir RUP comepskut pekomenpanmm
10 €r0 KOH(PUTYPUPOBAHUIO JIJIST HYK/] KOHKPETHON KOMITAaHUM.

RUP obGecrieunBaet MOCTOSIHHBIN KOHMPOIL KAUecmea u ynpas-
aenue puckom. KOHTpob KauecTBa BCTPOEH B CaM TIPOIECC W PACITPO-
CTPAHSIETCST HA BCE BUJIBI IESITEIHOCTH B PAMKaX Pa3pabOTKU U BCEX
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Rational Unified Process

€€ YHYaCTHUKOB; IIPU 3TOM HCIIOJb3YyIOTCA O6LeKTHBHbH3KpHT€pHH
1 METO/Ibl OII€CHKMH. ITOT acIleKT He pacCMaTprUBaA€ETCA KaK aBTOHOMHBI
BU A€ATE/IbHOCTH, KOTOprfI MOJKHO OTJIOKUTDH 1O 3aBEPIIECHUA pa60T.
ynpaBJIeHI/Ie PUCKOM TaK’Ke BCTPOEHO B IIPpOIieCcC 1 obecrieunBaet 3a6J1a-
TOBPEMEHHOE BbIABJIEHUE U YCTpaHEHUE HpeHHTCTBI/Iﬁ Ha IIyTn ycCIiiemui-
HOU peajinsalniu IpoeKTa.

dasbl 1 uTepaLmm

@asa (phase) — 3T0 IPOMEKYTOK BPEMEHU MESK/LY IBYMST BasKHBIMI
OIOPHBIMU TOYKAMM TIPOIECCA, B KOTOPHIX JOJIKHbBI OBITh JOCTUTHYTHI
YeTKO OIpele/IeHHbIE 1[eJIM, IIOATOTOBJIEHbI T€ WK UHbIe Paboydne Ipo-
JIYKTHI ¥ TIPUHSTHI PEIIEHUsT O TOM, MOKHO JIU TIEPEXOJUTD K CJIeyIO-
meit daze. Kak mokazano wa puc. [12.1, RUP coctout u3 ciemyionumx

yeTbipex (as:

1. Hauanvnas ¢asa (inception) — omnpesesieHrie TpaHUIl IPOEKTA,
pa3paboTKa KOHIIEMUH U HAYaIbHOTO TJIaHA TIPOEKTA;
2. Paspabomxa (elaboration) — mpoekTupoBaHue, peaanus3arus
U TECTHPOBaHME CTaOMIbHON apXUTEKTYPBI, 3aBepIIeHNE pa3pa-
OOTKU TJIaHa TIPOEKTa,
3. Koncmpyuposanue (construction) — mocTpoeHme mepBoii 9KC-
IJIyaTalliOHHON BEPCUM CUCTEMBI;

Hucyunnuxbsi

BusHec-
MopaenupoBaHune
YnpaBneHue
TpeboBaHMAMM

AHanus
1 NPOEKTMpOBaHNE

Peanusauus

TectupoBaHue

PasmelleHue
BcriomoeamernbHble
oucyunnuHbl
YnpasneHue KoHpury-
pauuen 1 n3amMeHeHusaIMn
YnpaBneHne npoekToMm
CospnaHue

paboyeit cpenpl

HavanbHas
dasa

PaspaboTka | KoHcTpynpoBaHue

BHepgpeHune

el

o)

L=

npeasapu-
TeSibHble
nTepauunn

uTtep.
#2

nTep.
#n+1

#1 #n

MTep‘ MTep‘

uTep.
#n+2

nTep.
#m

nTep.
#m+1

Puc. M2.1. )Kn3HeHHbI LMK npoLecca pa3paboTkm

nporpamMmmMHoro obecnevyeHus
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4. Buedpenue (transition) — mocraBKa CUCTEMbI KOHEUHBIM MT0JIb30-
BaTEJISIM.

[TepBas u Bropast (ha3bl COCPETOTOUEHBI TITABHBIM 00Pa30M Ha TBOP-
YeCKUX M MHKEHEPHBIX BUIAX eI TETbHOCTH JKM3HEHHOTO ITUKJIa Pa3pa-
GOTKM, B TO BPEMsI KaK TPEThsI U YETBEPTAsT B OOJIBIIIEN CTETIEHU SIBJISIOT-
5T TPOM3BO/ICTBEHHBIMU.

B npenenax kaxmon (asbl MOKET ITPOUCXO/IUTh MHOKECTBO UTEpa-
uuit. Mmepayus pectasisieT MOTHbII UK pa3pabOTKK, B Pe3yJibraTe
KOTOPOTO MOSIBJIsIETCST PAbOTAIONIast BEPCUsI, — OT aHAIN3a U (DOPMYJIH-
poBaHus TpeOOBAHUI /10 PeaTnu3aluu U TeCTUPOBaHMs. Takas Bepcust
He 00s13aHa BKJIIOYATh BECh HAOOP BO3MOKHOCTE KOMMEPYECKOTO MPO-
nykra. Ee naznauenue — 00ecriednTs MpoOYHYIo 6a3y JJist OCIeLyIoIeit
OTIEHKU ¥ TeCTUPOBAHNS, a TaK)Ke TIOJIBECTH TPOMEXKYTOUHBIN UTOT, He-
00OXOIUMBIH [IJIsT HavaJIa CIIEAYIONIETO IIIK/Ia Pa3pabOTKH.

Kasknag haza u nreparus mpe/noaraeT onpejeseHubie Tpyao3aT-
paTbl, HallpaBJIeHHbIE HA CHIKeHUe prcKa. B KoHIe Kax 101 dassl ompe-
nejsieTcst onopras mouka (milestone), Mo3BoJISAIONIAs OLIEHUTD, B KAKOii
Mepe JIOCTUTHYTBI HaMeUeHHbIe 11eJTU U CJIe/lyeT JIM BHECTH B IIPOIlecc
Kakue-1n00 U3MEHEHUSsT, TIPESK/IE YeM [IBUTAThCST AJIbIIIE.

®asbl
HavanbHas ¢asa

Ha 210ii cTaguu paspabaTbiBaeTcsl KOHIETIIMS CUCTEMBI, YCTaHAB-
JIMBAIOTCST PAMKHU [IPOEKTa. B yacTHOCTH, ONpeessiioTcs: OusHec-1eau
[IPOEKTA U BBICOKOYPOBHEBbBIE TPEOOBAHMSI K HEMY, COCTABJSAETCS Ha-
vasibHbIA 11aH. [Toka 4To OH BKJOYaeT B cebsi BRIPaGOTKY KPUTEPUEB
ycIiexa, OIlleHKY PUCKa, HeOOXOAUMbIE PECYPChl U OCHOBHbIE OIIOPHbBIE
Touku. Hepenko co3maercst HCIOIHAEMBIN TPOTOTHUIL, MOATBEPIKAAI0-
il peaucTUaHOCTh KoHIen . OObIYHO BCe TiepednceHHble 3a/1a-
4u peraeT HebOIbIIast TPYIIa JHOAeH.

B koHIle HauaibHOI (asbl elle pa3 BHUMATENBHO aHAIU3UPYETCST
BECh JKM3HEHHBII IIUKJI TPOEKTA ¥ IPUHUMAETCS PEllIeHUe O TOM, CTOUT
JIM IPUCTYTIATh K TIOJTHOMACIITaOHO# pa3paboTKe.

Paspabotka

[Tesn aT0i (has3bl — aHAIU3 TIPEMETHON 06J1acTH, BEIpabOTKA TIPO-
YHOI apXUTEKTYPHOI OCHOBBI, YTOUHEHNE TIJIaHA TTPOEKTA W UCKJII0Ye-
HUe HanboJiee CePbe3HBIX PUCKOB. APXUTEKTYPHbIE PEIIEHUST [OJKHBI
MIPUHUMATBCS TOT/IA, KOT/IA Y3Ke TIOHSATHA BCS CUCTEMA, TO eCTh chopmy-
JupoBaHa OoJibIiast 4acTh TpeboBaHwil. /st TOATBEPIKAEHS TPABIIIb-
HOCTH BBIOOpA apXUTEKTYPbI CO3/[AETCST CUCTEMA, JIEMOHCTPUPYIOTIAsT
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BbIOpAHHbIE IPUHITUITH B IEHICTBUU 1 PEATU3YTOIast HEKOTOPbIe Hanbho-
Jiee BayKHbIe BADUAHTHI MCIIOJIb30BAHMSI.

OcHoBHbBIE JIEHCTBYIOIINE JINIA HA JAHHOM 3Talle — apXUTEKTOP
CUCTEMbI M MEHEJ[Kep MPOEKTa, a TaKyKe aHAJIUTHKY, Pa3paboTUNKHM,
TecTUpOBIIMKY U JIp. O6bIYHO BTOpast haza TpedyeTr yuyacTust GOJIbIIEro
KOJIMYECTBA CIEIUAINCTOB, YeM TTepBas.

B konIe $hasbl paspaboTKU M3Y4arOTCss MaKCUMaJbHO KOHKPETH-
3MPOBaHHbIE [EJIU IPOEKTA, €r0 PAMKHU, BBIOOP apXUTEKTYPbI U METO/IbI
paspelnieHns OCHOBHBIX PUCKOB, a 3aTeM ITPUHUMAETCS PellieHne O Tiepe-
X0/1e K KOHCTPYUPOBAHUIO.

KoHcTpyuposaHue

Ha cragun KOHCTPYMPOBAaHUS IPOU3BOIUTCS UTEPAIMOHHAS U T10-
maroBasi pa3zpaboTKa MPOyKTa, TOTOBOTO K BHeApeHmio. [Tox aTim nmoz-
pasyMeBaeTCsI ONMMCAHNE PaHee He YITEHHBIX TPeOOBAHWI 1 KPUTEPHEB
IPUEeMKU, MaTepuan3alus AU3aiiHa, 3apepllenne peajausalnuu U Tec-
THUPOBAHUS TIPOTPAMMHOTO 0OECTIeUEHMS.

B raxyio paboTy BOBJI€UEHbI ADXUTEKTOP CUCTEMbI, MEHEIIKED TIPO-
eKTa U JIJIEPDI TPYIIT Pa3paboTINKOB, a KPOME TOTO, BECH TIEPCOHAI, 3a-
HATBIN PazpabOTKON U TECTUPOBAHUEM.

B xoHeuHOM cueTe MPUHUMAIOTCS PellleHns] O TOTOBHOCTH TIPO-
rpamMM, Cpe/ibl 9KCILIyaTallMOHHBIX IIJIOINAJI0K U I10JIb30BaTeeil K ycra-
HOBKE U 9KCILIyaTallui 1mepBoii paboveil BepCHM CUCTEMBI.

BHeppeHue

Ha ¢ase BHeapeHust mporpaMMHoe obeciiedeHre moCTaBIsSeTCst
coobiecTBy nosb3oBateseil. Cieyer 3aMeTUTh, 4TO OHU YYACTBYIOT
B JIEMOHCTpAIUH, 00CYKAECHUH W UCTIBITAHUH asb(ha- 1 HeTa-pesn3on
npoekTa. Kak ToJbKO crcTeMa rmora/iaeT B pyK KOHEYHOTO M0JIb30BaTe-
JIsT, 9aCTO BO3HUKAIOT HOBBIE TPEOOBAHUSI, MTPEAIIOJIATAIOIINE KOPPEKTH-
POBKY CHCTEMBI, PellleHUe paHee He3aMedeHHbIX TPOo0IeM JINO0 OKOHYA-
TEJILHYIO 0PaObOTKY (DYHKITHUIL, peann3aiiust KOTOPhIX OblIa OTJIOKEHA.
O6bruno ManHas (a3a HAUMHAETCS ¢ BBITYCKa GeTa-BepCru, BIIOCIE -
CTBUU 3aMeHsIeMOii paboueii Bepcueil CHCTeMBI.

Cpennt OCHOBHBIX YJIEHOB T'PYMIIBI, BBIMOJHSIIONNX BBITIEN3II0-
JKeHHBIE 337124, — MeHe/Kep MPOeKTa, TECTUPOBIINKH, CIIETTHAINC-
TBHI 110 BBITTYCKY BEPCHUii, MAaPKETOJOTH U TePCOHAN, 3aHATHIN B cde-
pe mpogaaxk. Ormerum, 4T0 paboTa MO MOATOTOBKE OKOHYATETHHOM
BepCUU, MAPKETUHTY W MPOJaKaM 0 KHA HAYMHATHCS KaK MOKHO
pasblie.

B kontie (asbpl BHepeHnd fesaeTcs BBIBO O TOM, TOCTUTHYTHI I
IeJIN [TPOEKTA U CTOUT JIM HAYMHATD CJIEAYIONIUI UK Pa3paboTKu.
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[MoxBopsiTcst utorn paboThl U U3BJIEKAIOTCS YPOKH, KOTOPbIE TIOMOTYT
COBEPIIIEHCTBOBATH MPOTIECC PA3PAOOTKU HOBBIX TPOEKTOB.

Utepauum

Kaxmas ¢asza RUP mosker ObiTh pasbura Ha urepaiun. Mmepaust
[PeCTaBIISIET COOOM MOJTHBIN IIUKJI Pa3pabOTKH, 110 3aBePIIeHUI KOTO-
POTO BBIMYCKAETCS TIPOMEKYTOYHAST UJIM UTOTOBast Bepcusi paboTaro-
IIETO TPOYKTA, T/le Peajn30BaHa YacTh 3alJIAHMPOBAHHBIX (DYHKIUIL.
OT ofHO# UTepanuu K JAPYroil 9Ta Bepcusi HAPAITUBAETCS 0 MTOJIyJe-
HUSI TOTOBOU crucTeMbl. Bo BpeMsi Kas/10ii UTE€PAIMH BBITTOJIHSIIOTCS BCe
JIUCITATIIMHBL (CM. HUKE ), XOTST Ha Pa3HbIX (Da3ax OCHOBHOU aKIICHT Jie-
JlaeTcs Ha pa3iinyHbIX MoMeHTax. Ha HaganbHoil dase rraBHas 3agava
3akmoyaeTcsi B cobope TpeboBammii, Ha (haze pazpabOTKM ATO aHAJINS, TTPO-
eKTUPOBAHUE W PEATN3AIINST ADXUTEKTYPBI, Ha (hasde KOHCTPYHPOBAHUST —
JleTabHOE TIPOEKTUPOBANE, Pealn3alus u TeCTUpoBanue, a Ha dase
BHEJPEHNs — pa3Meliene. TecTHpoBanue BasKHO HA BCEX CTATHSIX.

Luknbl paspaboTku

[Tpoxoxkaenne cucTeMbl yepe3 YeTbIpe OCHOBHBIE (ha3bl Ha3bIBa-
eTcst yuxaom paspabomru. Kaxaprit UK 3aBepIiaeTcst TeHepanuei
porpaMMHOTo obecriedenust. IlepBbiil mpoxo/ yepes Bce (hasbl — ITO
HauaroHolll yuka paspadomxu. Ecau mocie Hero paboTa HaJl TIPOEKTOM
He TpeKpaIaeTcs, MOJyIeHHbIH TPOJYKT MPOJOJIKAET PAa3BUBATHCS
U CHOBa MUHYET Te jKe (ha3bl: HauabHbII 9Tall, pazpaboTKy, KOHCTPY-
upoBaHue U BHeApeHue. TakuM 0OpazoM cucTemMa 9BOJIOIMOHUPYET,
M09TOMY BCE IUKJIBI, CJIEIYIONINE 32 HAaYaIbHBIM, HAa3bIBAIOTCS 360.110-
UUOHHBIMUL.

JlncumnnuHbl

RUP cocrout n3 geBaTl AUCIIMILINH:

1. Busnec-modenuposanue (business modeling) — onuceiBaer cTpyk-
TYpY ¥ IMHAMUKY OPTraHU3aIM-3aKa3unKa,;

2. Ynpasnenue mpebosanusmu (requirements) — BbisiBJIsIeT Tpebo-
BaHUs Ha OCHOBE MHOKECTBA TTOJIXO/IOB;

3. Anaaus u npoexmuposanue (analysis & design) — onucniBaet
MHOKECTBO apXUTEKTYPHBIX MTPE/ICTABJIEHIIT CHCTEMBI;

4. Peanusayus (implementation) — cobcTBeHHO, pa3zpadoTKa Mpo-
IPaMMHOTO OGeCTIeueH isl, MOy IbHOE TECTUPOBAHIE W MHTETPa-
U,

5. Tecmuposanue (test) — onUChIBAET TECTOBBIE CIIEHAPUH, ITPOIIE-
JyPbI U METPUKH JIJIST OTIEHKH J1e(DeKTOB;
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6. Pasmewenue (deployment) — Bkiouaer crieniuuKaImo MaTe-
pHaJIoB, ONMKMCaHNe BEePCUU, 00yUYEHIE U APYTHE aCleKThl, CBs-
3aHHbBIE C TIOCTABKON CHCTEMBbI;

7. Ynpaenenue xonpueypayueti u usmenenusmu (configuration
management) — c(hOKyCHPOBAHO HAa MU3MEHEHUSX, MO/JIEPIKKE
[[EJTOCTHOCTH PabOYNX MPOAYKTOB MPOEKTA U YIIPABIEHIECKON
NesITeJIbHOCTH;

8. Ynpasnenue npoexmom (project management) — OMUCHIBAET pa3-
JIMYHBIE CTPATErny PabOThI B YCJIOBHSX UTEPAIIMOHHOTO MPOIIECCa;

9. Cosdanue paboueii cpedvr (environment) — paccMaTpuBaeT He-
06X0ANMYI0 HH(MPACTPYKTYPY JJIs1 pa3pabOTKU CUCTEMB.

Kaskaas auciuiinHa oXBaThiBaeT CBOI HAOOP CBSA3aHHBIX PabOYMX
[POAYKTOB U BUIOB AEATEJIbHOCTU. Pabouuii npodykm' — 1o HEKOTO-
PBII JOKYMEHT, OTYeT WJIM UCIIOJHMMAas [IPOrpaMMa, KOTOpbIe MoC/Ie
UX co3/aHus mpeobpasytoTest uin motpebistitorest. Bud desmenvuocmu
ONKCHIBAET KOMILIEKC 3ajlad — 9Tallbl IIPOLYMbIBAHMUS, BHIIOJHEHUS,
aHaJIM32a, — BBINOJIHSEMbIX COTPYIHUKAMU C 1EJbI0 CO3aHUA WA MO-
audukanyuyu pabounx MPOLYKTOB, a TAKKE CIIOCOObI BHIIOJIHEHIS 9TUX
3aJla4 ¥ COOTBETCTBYIOLIME PEKOMEHAAIMK. B 4ncsio Takux crnoco6os
MOKET BXOJMTD IIPUMeHEeHMe NHCTPYMEHTAIbHbBIX CPEICTB, O3BOJISAIO-
IMX aBTOMATU3MPOBATH PSIL TPOLIECCOB.

B HEKOTOPBIX U3 9TUX AMUCIUILUIMH YCTABHOBJIEHbI Ba)KHbIE CBA3H
Mex Iy pabounmu mpoaykramu. Hampumep, Moziesib BApMaHTOB KCIOJIb-
30BaHMsl, CO3/laHHast B xoje cGopa TpeboBaHUll, peaiusyemcs B BUje
IPOEKTHOM MO, BBIPAOOTAHHOM B X0O/1€ aHAI3a U IPOEKTUPOBAHNS,
BONNIOUACTMCS B MOJIEJIN JIUCIIUTINHBI Pealu3allii U 6epUPUUUPYEMCsL
MOJIEJIBIO JUCIUILIMHBI TECTUPOBAHMSI.

Paboune npoayKThl

C xaxxabpIM BUJIOM JiesiTesibHOCTH B pamMkax RUP acconuupoBansr
paboure TPOAYKTHI (BXOAHBIE WU BbIXOAHbIE). HekoTopsie paboune
IIPOLYKTBI UCIIOJIB3YIOTCS KaK BXOJAHbIE JJIsI ITOCJIeAYIONINX BU/IOB Jie-
SATEJbHOCTH, COJIEPKAT CIIPABOUHbBIE CBEICHUS O IIPOEKTE UJIN ITPUAAIOT
eMy OKOHYATeJbHYTO (hOpMY /IJ1 TOCTABKHU 110 KOHTPAKTY.

Moaenu

Modenu — nanbosiee BaskHast Pa3HOBUIHOCTH PabOYUX MPOLYKTOB
B RUP. Mojenb npejacraisier co0oii yIIpoleHHOe TIPeCTaBIeHre
PeaTbHOCTH, CO3/IaHHOE JIJIsI JIYUIIEero TIOHMMAaHUsI pa3padarbiBaeMoit
cuctembl. B RUP cymectByer MHOXKECTBO Mojiesiell, KOTOpbIe B CBOeil

! B orsmune ot si3bika UML, B KoHTekcTe Tiporiecca pazpaborku RUP tepmun «artifacts>
0 CMBICJLY TlesiecoobpasHee [ePEBOIUTH KaK «Pabouril IIPOAYKT», a He «apredakT». —
IIpum. peo.
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COBOKYTTHOCTH OXBAaTBIBAIOT BCE BayKHENIINE PellleHus, HallpaBJIeHHbIe
Ha BU3yaJIN3aInIo, ClIeInMUIINPOBaHNe, KOHCTPYUPOBAHUE U IOKYMEH-
TUPOBAHUE IPOIPAMMHBIX CUCTEM:

1. Mooenw 6usnec-npoueccos (business use case model) onucsiBaer
JIeATeIbHOCTD OPraHU3aIUK;

2. Modeav 6usnec-ananusa (business analysis model) onpeznenser
KOHTEKCT CHCTEMBbI;

3. Mooenv sapuanmos ucnonvsosanus (use case model) Bbipaskaer
(bYHKIMOHAIbHbIE TPEOOBAHKS K CHCTEME;

4. Mooenv anamusa (analysis model) — HeoGsi3aTenpras. Onpese-
JISIET TPOEKTHbIE PEHICHK Ha KOHIIENTYaIbHOM YPOBHE;

5. Ilpoexmnas modenw (design model) oxBarbiBaer coBapb npes-
METHOI 001acTH 1 06JIACTH PEIIEHUST,

6. Moodenv dannvix (data model) — HeoOs3aTenbHas. Oupepenser
npejicTaBJIeHue JaHHbIX B 6a3aX MaHHbBIX U JPYTUX PENO3UTO-
pHX;

7. Modenv pasmewenus (deployment model) cnemmduiupyer to-
OJIOTHIO allllapaTHBIX CPEICTB, Ha KOTOPBIX Pab0OTaeT CUCTEMA,
BMeECTe ¢ MeXaHM3MaMU MapajijieIu3Ma i CUHXPOHU3AIHM;

8. Moodenv peanusayuu (implementation model) onpexenser, ka-
KH€ YaCTH UCIIOJIb3YIOTCS ISt COOPKU U peajin3anuu husmdec-
KOH CUCTEMBI.

IIpedcmasnenue (view) — ato npoeknust mozgean. B RUP apxurek-
Typa CUCTEMBbI BKJIIOYAET TATh TECHO CBIA3AHHBIX JIPYT C IPYTOM TIpPe]i-
CTaBJIEHUI: TPOEKTUPOBAHNUS, B3aUMOJICHCTBUS, pa3MellleHUs], peasin-
3allMy U BAPUAHTOB MCIIOJIb30BAHMUSL.

Opyrue paboyne npoayKTbl

Paboune npoxykrsl RUP nogpasensrorcst Ha [Be TPYIIIBL: TPOAYK-
ThI YIIPABJIEHUS U TeEXHUYECKKe TIPoayKThl. [locientue, B cBOO ouepeb,
JIEJIATCS Ha TATh OCHOBHBIX TTO/ITPYIIIL:

1. Ipynna mpebosanuii (requirements set) OMUCHIBAET, UTO JTOJIK-
Ha JleJIaTh cucremMa. B cocraBe aTHX paboUYMX MPOIYKTOB MOTYT
OBITH MOJIETb BAPHAHTOB UCIIOJIb30BaHUsl, He(DYHKIINOHATbHBIE
TpebOBaHMS, MOIEIb MPEAMETHONW 00J1aCTH, MOJIE/Ib aHaIn3a
u sipyrue (hOpMbI BhIpaKeHUs TOTPEOHOCTEN MOThb30BaTEENH,
BKJTIOUYAsT MAKEeThI, IIPOTOTUIIBI MHTEP(DEIICOB, IOpUINYECKIE OT-
paHuYeHus u T.1.;

2. Ipynna ananusa u npoexkmuposanus (analysis & design set) oru-
CBIBAET, KaK CHUCTEeMa JI0JKHA OBITH MMOCTPOEHA C YYETOM BCEX
OrpaHWYEeHUIl 110 BPEMEHHU, OI0KeTy, YHACIeJI0BaHHBIM CHUCTe-
MaM, MOBTOPHOMY KCITOJIb30BAHUIO, TPEOOBAHUSIM K Ka4eCTBY
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u 1.11. Cio/la MOTYT BXOJIMTH IIPOEKTHASI MOJIE]b, MOJIEJTh TEC-
TUPOBAHUS U IpyTHe (OPMbI BbIPAKEHUST TPUPOJIBI CUCTEMBI,
BKJTIOYAs IPOTOTHIIBI U UCTIOJIHSIEMbIE aPXUTEKTYPbI, HO HE Orpa-
HUYNBASICh UMM,

3. Ipynna mecmuposanus (test set) oMUCHIBAET MOAXO/, TTOCPECT-
BOM KOTOPOTO crcteMa Bepuduiupyercs u arrectyercst. C aToit
11eJThI0 MCIIOTB3YIOTCSI CKPUTITHI, CIIEHAPUU TECTUPOBAHUS, CITO-
coObI u3MepeHus 1eGEeKTOB U KPUTEPUN TIPUEMKH;

4. Ipynna pearusayuu (implementation set) gaer nngopmarmio
00 aleMeHTaxX MPOrPaMMHOTO 0GecTiedyeHust, BKII0UAsT MCXOI-
HBIN KOJI Ha PA3HBIX S3bIKAX MPOrPaAMMHUPOBAHUS, (Hailibl KOH-
dburypanymn, $hailabl JaHHBIX U T.I., a TAKKe 0 COOPKE CHCTEMbI
Ha OCHOBE Pa3pabOTaHHBIX MPOrPAMMHBIX KOMIIOHEHTOB,;

5. Ipynna pasmewenus (deployment set) mpeacraBisierT Bce gaH-
HbI€, HEOOXOIUMBbIE /1T KOH(UTYPUPOBAHMS TIOCTABJISIEMOIT CHC-
TEMBbI, — B YaCTHOCTH, BKJIFOYAET BCIO MH(MOPMAIIHIO 0 crrocodax
MMaKeTUPOBAHUS, TOCTABKHU, YCTAHOBKYU U 3aITyCKa TTPOTPAMMHO-
ro obeciieueHns Ha 1eJIeBoi aT(opMe 3aKa3unKa.



Fnoccapun

Object Constraint Language (OCL) — dopMabHBIN SA3bIK 1151
BBIPAKEHUsI OrpaHndYeHuil 6e3 mo60UHbIX 3(h(HEeKTOB

Unified Modeling Language (UML) — yHuGUIIMPOBAHHDII SI3bIK
MOJICTTUPOBAHMS, TIPeIHA3HAUEHHBIH /IJ1 BU3yaau3alnu, crenuduiim-
pOBaHUd, KOHCTPYUPOBAHUS U IOKYMEHTUPOBAaHUSA apTeakToOB MPo-
TPAMMHBIX CUCTEM

AocTpakTHblii Kiaace (abstract class) — kiace, 1711 KOTOPOTo HeJb3st
CO3/IaTh MPSIMbIE IK3EMILISIPBI 00HEKTOB

Aoctpakuus (abstraction) — BaskHast XapaKTepUCTHKA CYITHOCTH,
OTJIMYAIOIIAS €€ OT BCEX MPOYUX BU/IOB CYITHOCTEN. AGCTPAKITHSI OTIpe-
JleJIsieT TPAHUIIBI CYIITHOCTH C OIIPe/IeJIEHHON TOYKY 3PEHUST

Asrtomar (state machine) — moBenenue, KoTopoe crenuuIUpyeT
MOCJIEIOBATENBHOCTh COCTOSIHUI 00BhEKTa, Yepe3 KOTOPBIE OH MPOXO-
JIAT HA TIPOTSKEHNN CBOETO KU3HEHHOTO 1IUKJIA, PEATHPYsT HA COOBITUS
(B 4mMCJIE TIPOYETO JAET OMUCAHNE PEAKIIUI Ha 3T COOBITHS)

Arperar (aggregate) — KJacc, TIPeJCTABJISIONINI 11eJI0e B arperaiun

Arperamus (aggregation) — pa3HOBUIHOCTb aCCOITMAIINHN, OTTUChIBA-
I011ast CBA3b MEXKLY arperaToM (11eJIbIM ) U KOMIIOHEHTOM (YacThIO)

AxTHuBHBII K1acc (active class) — kJacc, 9K3eMILISIPbl KOTOPOTO SIB-
JISTIOTCST aKTUBHBIMU 0OBEKTaMMI

AxTuBHBIA 00BEKT (active object) — 0GBEKT, KOTOPBIIT BJIAIEET TPO-
1[ECCOM MJIU TIOTOKOM M MOKET MHUITMMPOBATD YTIPaBJIsTIolee BO3/IeHCTBIE

AprymeHT (argument) — KOHKpETHOE 3HaYeHMe, COOTBETCTBYIOIIee
napameTpy

Apxwurektypa (architecture) — COBOKYITHOCTb CYIECTBEHHBIX pe-
HIEHUI OTHOCUTEJILHO OPraHu3allii IIPOrPaMMHON CUCTEMBIL:

— BBIOOD CTPYKTYPHBIX 9JIEMEHTOB U MHTEP(DEIICOB, U3 KOTOPHIX
OHa COCTOUT, BMECTE C UX IM0Be/IeHueM, OITUChIBAEMbBIM B TEPMU-
Hax Koollepalun 3TUX 3JIeMEHTOB;

— o0bepMHEHNE JAHHBIX CTPYKTYPHBIX U MOBEIEHYECKUX DIIEMEH-
TOB B KPYTHBIE TTO/ICUCTEMBI;

—  apPXUTEKTYPHBII CTUJIb, KOTOPOMY IIOJJYMHEHA OPraHU3allnsl dJle-
MEHTOB, HHTeP(EICoB, KOOTepanii 1 X KOMIIO3UIIHSI.

K apxurexType mporpaMMHOTo 00ecriedeHusT OTHOCSITCSI HE TOJIBKO
CTPYKTYypa U TIOBeJIeHne, HO TaKyKe MCII0JIb3yeMOCTb, (DYHKITMOHATBHOCTD,
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[POM3BOIUTEILHOCTD, THOKOCTD, TIOBTOPHOE HCIIOJIb30BaHUE, TOHSTHOCT,
9KOHOMMWYECKUE U TEXHOJIOTHYECKUE OTPAHMYEHUS M KOMIIPOMHUCCHI,
a TaKKe 9CTeTUYECKHUe aCMeKTh

Acunxponnoe aeiicrsue (asynchronous action) — 3ampoc, mpu Ko-
TOPOM TIOCBLTAIOIINIA 00BEKT HE TIPUOCTAHABIMBAETCS JIJIsI OKM/IAHIS
OTBETA

Accomuanug (association) — CTpyKTypHasi CBsI3b, OTIMCHIBAOTIAS
HaGOP CCHIJIOK, I/le HeKas CChLIKa IpecTaBiseT coboil coenHenme
Mesky obbekTamu. CeMaHTHYeCKasi CBSI3b MEK/Y HECKOJBKIMU KJIac-
cudurKaTOpaMu, B KOTOPOU YY9aCTBYIOT COEIMHEHUS MEK/Ly MX 9K3E€MII-
Jgpamu

Accouuanusi-kaace (association class) — ajeMeHT MO€esIH, UMEI0-
NI CBOICTBA KaK acCOIMAINH, TaK 1 Kaacca. MoKeT OBbITh MPeIcTaB-
JIEH KaK acCOIMAIMs CO CBOCTBAMM KJracca MO0 Kak KJIacc CO CBOMCT-
BaMM acCOIMAIUN

AtpuoyT (attribute) — nMeHOBaHHOE CBOWCTBO Kjaccuukaropa,
OTIMCBIBAIONIEE IUATTA30H 3HAUEHU I, KOTOPbIE MOTYT IPUHUMATD 3K3€M-
TLJISIPBI CBOMCTBA

Bunapuas accoumanus (binary association) — accormanusi Mex Iy
JIByMS KJlacCaMu

Byaeso Beipaskenne (Boolean expression) — BeIpaskeHue, pe3yJib-
TATOM BBIYMCJICHNSI KOTOPOTO SIBJISIETCS OYJIEBO 3HAUEHE

Byxes (Boolean) — nepeuncimmblil TUIT, TPUHUMAIONINN 3HAYEHUS
«uctuHa» (true) uam «aoxb» (false)

Bapuanr ucnosb3oBanus (use case) — onucanue Habopa mocaen0-
BaTeJbHOCTEN JeHCTBUIN (BKJOYAs BAPUAIINN ), BBITIOJTHSIEMBIX CUCTE-
MO¥, KOTOPBI€ TIPUBOIAT K 3HAYUMOMY PE3YJIBTATY JIJIsI HEKOETO JIeiCT-
BYIOITETO JINTIA

Bepcus (release) — oTHOCUTENBHO TIOTHBIN U COTJIACOBAHHBIIN Ha-
60p pabo4MX MPOYKTOB, TOCTABJISIEMBIN BHYTPEHHEMY WJIM BHEITHEMY
MOJTh30BATEJ IO

BsaumoaeiictBue (interaction) — mnoBejieHUe, ONMMMChIBaeMOE Ha-
6OpPOM COOOIIEHUH, KOTOPHIME OOMEHUBAIOTCS MEKIY OO0 0ObEKTHI
B OTIpe/IeJIEHHOM KOHTEKCTE /17151 JIOCTUIKEH U 33JJaHHON 11eJIH

Buaumocrts (visibility) — ykazanue Ha T0O, BUIMMO JIM MMsI M KAKKM
06pa3oM OHO MOKET OBITH MCIIOJIH30BAHO

Buenpenmne (transition) — yeTBepTas aza ;KU3HEHHOTO IUKJIA
pa3pabOTKM TPOTPAMMHOTO 0OECTIEUEHYIs, B TEYeHUE KOTOPOIT OHO Tepe-
JIAETCST TIOJIB30BATETISIM

Bpemennasi metka (timing mark) — obo3HaueHe MOMeHTa BpeMe-
HU, B KOTOPBII ITPOMCXOIUT COOBITHE

Bpemennoe Boipaskenue (time expression) — BeIpaskeHUE, PE3YJIb-
TaTOM BBIYKCJIEHUSI KOTOPOTO SIBJISIETCS. aDCOMOTHOE WJI OTHOCUTE b=
HOE 3HAUeHNE BPEMEHU
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Bpemennoe orpannuenue (timing constraint) — ceMaHTU4YeCKOE
yTBepsKIeHIe 06 aOCOMIOTHOM U OTHOCUTEThHOM 3HAYEHUN BPEMEHH
WJIT BPEMEHHOTO MHTEepBaJIa

Bpemennoe co0bitre (time event) — coObITHEe, 0003HAYATOLIEE KIC-
TedeHue ONPeIeIEeHHOTO TIepUojia BDEMEHN C MOMEHTA BXO/Ia B TEKYIIee
COCTOSTHUE

Bpemennblii 00bekT (transient object) — 00beKT, KOTOPBIN CyIiec-
TBYET TOJIBKO /IO TeX MOP, TIOKA BBITTOTHSIETCS CO3AABINNI €TO MPOIIecC
WJIA TIOTOK

Bpems (time) — 3HauyeHue, MpeacTaB/sioniee abCOMIOTHBIN WK OT-
HOCHUTEJbHBII MOMEHT

Bomoianenue (execution) — OZIHOKPATHBIN ITPOTOH IUHAMUYECKOUN
MO/IEJTH

Boipaskenne (expression) — cTPOKa, BRIYUCIAIONIAS 3HAYECHUE OTI-
peleJIEHHOTO THTIA

Bripaskenne tuna (type expression) — BbIpaskeHue, OIpeeisioniee
CCBIJIKY HA OJIMH WJIM HECKOJIBKO KJIaCCU(DUKATOPOB

HeiictBue (action) — BBIIOJIHMMOE aTOMAapHOE BBIYUCIICHUE, B Pe-
3yJIBTaTe KOTOPOTO U3MEHSIETCS COCTOSTHIE CHCTEMbI MJIM BO3BPAIAETCS
3HAUEHWE

JeiicTBuTebHbIA mapametp (actual parameter) — apryment pyHK-
IIUU WJTH TTPOIIETY PBI

HeiictBytomiee aumno (actor) — MHOKECTBO JIOTUIECKH CBS3aHHBIX
poJIeld, BBITTOTHSEMBIX MTOJTh30BATESIMU TIPU B3aUMOJIEHCTBUN € Baph-
AHTaMU MCITOJTb30BAHUS

Heneruposanue (delegation) — criocob6HOCTH 0OBEKTA MTOCTIATH OT-
BET Ha COOOIIEeHNE APYroro 00beKTa

HesitrenpbHocTh (activity) — moBeserme, BeIpa’keHHOE MHOKECTBOM
JIeNCTBUH, CBI3aHHBIX TIOTOKAMW YIIPABJIEHNS W TAHHBIX

IMuarpamma (diagram) — usobpazkeHnue Habopa 3JIEMEHTOB — Yalle
BCETO B BHJIE CBI3HOTO Tpada, COCTOSIIETO U3 BEPITUH (CYIIHOCTEN) 1
yT (CBsI3€ei)

JluarpaMma BapHaHTOB MCIOJIb30BaHus (use case diagram) — qua-
rpamma, IoKasbIBaoIass Habop BapUaHTOB MCIIOJb30BaHMUsI, IEHCTBY-
IOIUX JIUIL U UX cBg3eil. OTHOCUTCS K CTaTUYECKOMY TMPEACTABIECHUIO
CUCTEMBI C TOUKHU 3PEHUST BAPUAHTOB UCITOJIb30BAHUS

Inarpamma B3aumozeiicteus (interaction diagram) — guarpamma,
06ecTieynBaIOIIast IMHAMUYECKOE TIPEICTABIEHUE CUCTEMBI U TIOKA3bIBA-
I01I[ast HEKOE B3aUMO/ENCTBHIE, T/Ie 3aHATO MHOKECTBO 0OBEKTOB U CBsI3ei
MEKITy HUMM, BKJIIOYast COOOIIEHNS, KOTOPBIMI OHU MOTYT OOMEHUBATHCSI.
ITOT 000OIIEHHBIIT TEPMIH TIPUMEHSIETCS K HECKOJBKUM BHU/IAM JiAa-
rpamMM, (POKYCUPYIOIIUXCST HAa B3aMMO/IEHCTBUM OOBEKTOB, B 4aCTHOC-
TH K [arpaMMaM KOMMYHHUKAITIHU 1 TIOCIe0BaTeIbHOCTH. J{marpaMMbl
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NEeSTeTHHOCTU TaKKe UMEIOT OTHOIIEHNE K InarpaMMaM B3auMO/IeiCT-
B, HO CEMAHTUYECKU OTJIMYAIOTCS OT HUX

Muarpamma aesireabHocT (activity diagram) — gumarpamma, mo-
KasbIBaIOIas TTOTOK YIIPABJEeHUS W JIAHHBIX OT OJHOU JeATeTbHOCTH
K 7Ipyroit. OTHOCUTCS K IMHAMUYECKOMY TIPE/ICTABJIEHUTO CUCTEMBI

Juarpamma kiaaccoB (class diagram) — quarpamma, okasbIBaoIas
Habop Ki1accoB, MHTEP(hENCOB 1 Koonepaluii ¢ ux cpsassamu. OTHOCUTCS
K CTAaTMYECKOMY TIPEICTABIEHUIO CUCTEMBI C TOUKHU 3PEHMS TIPOEKTHUPO-
BaHUs, IEMOHCTPUPYS COBOKYITHOCTH JIEKJIAPATUBHBIX (CTATUYECKUX )
9JIEMEHTOB

Nuarpamma KommyHukamuu (communication diagram) — aua-
rpaMMa B3aUMOJIEHCTBUS, MOAYEPKUBAIOIIAS CTPYKTYPHYIO OPraHu-
3anuio 0O0bEKTOB, OTIIPABJISAIONINX U MPUHUMAOINX coobiienus. [1o-
Ka3bIBAeT B3aUMOJIEHCTBUS, CBSA3AHHbIE C OK3EMILISIPAMU U CCHLIKAMU
MeXRIy HUMU

JInarpamma KoMmnoHeHToB (component diagram) — guarpamma,
MOKa3bIBAMOIIAsT OPTAHU3AINIO 3aBUCUMOCTEl B HAOOPe KOMIIOHEHTOB.
OTHOCHUTCS K CTATHYECKOMY TTPE/ICTABACHUIO CUCTEMBI C TOYKU 3PEHUS
peaymzarnuu

Nnarpamma o0bekToB (object diagram) — auarpamma, mokasbi-
Barolast Habop 0ObEKTOB U UX CBsI3€il B HEKOTOPBI MOMEHT BPEMEHH.
OTHOCHUTCS K CTATUYECKOMY TTPE/ICTaBACHUIO CUCTEMBI C TOYKU 3PEHUS
MPOEKTUPOBAHUS I TTPOTIECCOB

uarpamma nocjaenoBateabHocTH (sequence diagram) — aua-
rpaMMma B3auMOJIEHCTBUS, BBIAESIONast BDEMEHHON TOPSAI0K C000-
eHn N

Muarpamma pasmemienust (deployment diagram) — auarpamma,
KOTOpast MOKAa3bIBaeT KOHMDUTYPAIUio 00padaThIBAOIINX Y3JI0B U Pa3-
MelIeHHbIe Ha HUX KOMIIOHEHTbl. OTHOCUTCS K CTATUYECKOMY TIPe/I-
CTABJIEHUIO CUCTEMbI C TOYKH 3PEHUS Pa3MeTeH U

uarpamma cocrosinmii (state diagram) — guarpamma, TIOKa3biBa-
forast apTomMat (MamuHay cocTostHN# ). OTHOCUTCS K IUHAMUYECKOMY
MPEICTABICHUIO CUCTEMbI

Muuamuueckas kiaaccuduramusa (dynamic classification) — ce-
MaHTHYecKas Bapualus o000IIeHNs], B KOTOPOM OOBEKT MOKET U3Me-
HATb CBOU THUII WJIN POJIb

JMunamuyeckoe npexacrasienne (dynamic view) — acrekr cucre-
MBI, BBIJIEJITIONINI ee TIOBE/ICHIe

IMonoanenue (adornment) — getasb crenn@UKaIIN 3JIeMEHTa, 10~
GaBiieHHas K ero 6a30Boil rpaduuecKoil HoTalun

3asucumoctp (dependency) — cemaHTHYeCKAs CBSI3b MEKILY JIBYMSI
CYIITHOCTSIMH, TP KOTOPOIl N3MEeHEHNEe OJIHON M3 HUX (HEe3aBUCUMOI)
MOJKET MOBJINATH Ha CEMAaHTUKY /IPYToii (3aBUCUMOI )



[noccapwit

L ]473d

3anmayva (task) — eiHCTBEHHBI 11y Th BBIMOJHEHUST HEKOTOPOH TIPO-
TPaMMBI, TUHAMUYECKOI MOJIEJIN UM WHOTO TIPE/ICTaBIEHUS TTOTOKA
YIIPaBJIEHUS; TPOIECC WU TOTOK

3amutHoe ycaosue (guard condition) — YcmoBue, KOTOpPOe MOKHO
OBbITh BBITIOJIHEHO J1IJIsI cpabaThIBaHUSI TIEPEX0/Ia MEKLY COCTOSTHISIMIE

3nauenue (value) — DemeHT 061aCTH ONPE/IETEHNUS THIIA

Hepapxus Biaoxkennoctu (containment hierarchy) — nepapxus
B MIPOCTPAHCTBE MMEH, COCTOATIAS U3 2JIEMEHTOB U CBSI3€H arperan
MeXy HUMU

Nmmoopt (import) — TPUMEHUTEBHO K MTAKeTaM — 3aBUCUMOCTD,
MOKa3bIBAIOIAd TOT U3 HUX, HA KJIACCHI KOTOPOTO MOKHO CCHLIATHCS
BHYTPH JTAHHOTO TIaKeTa (BKJOYAs M PEKYPCUBHO BJIOKEHHBIE B HETO
nakeTnr) 6e3 yKa3aHust KBaTu(MUIIMPOBAHHOTO NMEH

NMms (name) — Ha3Banue CynHOCTH, CBI3U UJIM JUATPAMMBI; CTPO-
Ka, MCTI0JIb3yeMast 7Tt UAeHTUMUKAIUN 7eMeHTa

Hurepdeiic (interface) — Habop orneparuii, MCIOIb3yEMbIN JJIsT
crierMUKaIIN cepBrCca KJIacca NI KOMITOHEHTa

HNcnoap3oBanne (usage) — 3aBUCUMOCTD, IPU KOTOPOU JIJId TIpa-
BUJIBHOTO (DYHKIIMOHUPOBAHUS OZHOTO djieMenTa (KaueHra) rpedyercst
MIPUCYTCTBUE IPYTOTO (CepBepa)

Hrepanuonnslii (iterative) — B KOHTEKCTE MK/ Pa3padOTKU IIPO-
rpaMMHOTO OGecIiedeHts — TPOIIECC YIIPABJIEHUST TIOTOKOM paboTaro-
X BepCUii

Hrepamus (iteration) — 4eTKO OmMpeeeHHBIN TIepedeHb paboT
¢ GDUKCUPOBAHHBIM TIJITAHOM W KPUTEPUSIMU OIEHKH, TTOCJIE€ TTPOBEIEHUS
KOTOPBIX BBIITYCKAeTC TTPOMEKYTOUHAST MJIM UTOTOBAsI BEPCHST CUCTEMbI

Kapkac (framework) — apxurekTypHblil 0Opasell, IpeacTaBsio-
MU PACTITUPSIEMBIN TA0IOH JIJsT TPUJIOKEHNUN B HEKOTOPOIT TTPeIMeT-
HOI obJstacTu

Keamudukarop (qualifier) — arpubyT accornuaiyu, 3HaueHue Ko-
TOpOTO pasbuBaet HaAGOp 0OBEKTOB, CBI3AHHBIX C HEKOTOPHIM 00BEKTOM
MOCPE/ICTBOM JTAHHOM aCCOTMAIINY, HA HeTlepeceKaIoIecs TTOJAMHOKeC-
TBa

Kaacc (class) — onmcanme MHOKecTBa 00BEKTOB, 00IAMAIOIIIX
obuMu arpubyTaMu, oriepaiusMiu, CBI3SIMUA 1 CEMaHTUKO

Knaccudukarop (classifier) — mexaHusm, onmchiBaronmii CTpyKTyp-
Hble U TIOBejleHYecKue cBoiictBa. Kiaccudukaropbl BKIOUYAIOT B ceOs
KJIacChl, UHTEP(hENChI, TUTIBI TAHHBIX, CHTHAJIBI, KOMITOHEHTBI, y3JIbI, Ba-
PUAHTHI UCTIOJIb30BAHUS W TTOJCUCTEMbI

Kmmenr (client) — kiraccrdukaTop, 3aparimBaioniuii CepBUc OT APy -
roro kjaaccuuraTopa

Kommenrtapuii (comment) — aHHOTaIMs, IPUCOEIMHEHHAS K 3Jie-
MEHTY MM Habopy 5IEMEHTOB
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Kommnosur (composite) — Kj1acc, CBI3aHHBIN KOMITO3UITHUEN C OHUM
WJIM HECKOJIbKMMHU KJTacCaMu

Komnoaumus (composition) — ¢hopMma arperaruu co CTPOTUM BJIa-
JIEHVeM U COBIAJIEHUEM BPEMEHU JKM3HU YacTell HEKOero 11esioro. Yac-
TH ¢ He(DUKCUPOBAHHOI MHOKECTBEHHOCTBIO MOTYT OBITh CO3/IaHbI 1103~
JKe CaMOTO KOMITO3MTa, HO TOCJIe CO3IAHMS KUBYT M YMUPAIOT BMECTe
¢ HuM. Takue gacTt MOTYT OBITH SIBHO yAJI€HBI TIepe]] YHUUTOKEHUEM
KOMITO3UTA

Kommnonent (component) — dhusudeckas 1 3ameniaeMasi 4acTh CUC-
TeMbI, 00eCTIEUNBAIOTIAsT PeaT3aInio 33[aHHOTO Habopa MHTePdENCOB

Komnen acconmanuu (association end) — KoHeuHast TOYKa accolma-
IIUH, COEMHSIONIAs ee C KIacCuMuKaTtopom

Konei cepuiku (link end) — sxsemmistp KoHIa accoranmm

Koneunbrii aBromar (state machine) — cm. ABromar

Konxkpernsiii k1ace (concrete class) — kmacc, 1751 KOTOPOTO MO-
IyT OBITH CO3[aHbBI MPSMbIE 00BEKTHI (B IMPOTUBOTIOJIOKHOCTD abCT-
pPaKTHOMY)

KoncrpyupoBanue (construction) — TpeTbs has3a ;KU3HEHHOTO K-
Jia pa3pabOTKHU IPOrPaMMHOTO 00ecedeHust, B X01e KOTOPOM MCIIOJIHS -
eMblii apXUTEKTYPHBIN TPOTOTUIT IOBOJAUTCS 10 COCTOSTHUSI, B KOTOPOM
MOJKeET OBITD TIepelaH MOJIb30BaTE ISIM

Konureiinep (container) — 00beKxT, IpeaHa3HAYeHHbII IS XPaHEHUs
APYTHX OOBEKTOB U MTPEAOCTABIISIIONINI OTIEPAITIH JIJIST IOCTYTIA WU UTe-
paIu 1o COJIEPIKAIIMMCS B HEM dJIeMeHTaM

Konrexker (context) — HabOp B3aMMOCBSI3aHHBIX JIEMEHTOB, ITPE/I-
HA3HAYEHHBIX JIJIsI OTIPEIeJIEHHO 1eJIH, K IPUMEPY /s criein@uimpo-
BaHus onepaiuu

Koonepanus (collaboration) — o6beuaenune posieii u Ipyrux aJie-
MEHTOB, pabOTAMIINX COBMECTHO JIJIst 00eciedeH st OOIIETo MOBEICHMS,
KOTOPOE TIPEJICTABJISIET HeuTO GOJIbIee, YeM TIOBEICHUE CYMMbI BCEX TEX
ke cocrapstionux. Koorepaiust onpeesisier, Kak 3JIeMEHT Halogooue
BapuaHTa MCIIOJb30BAHUS UJIM ONIEPAITUU PEATU3YETCST TOCPECTBOM
Habopa Kiaccu(UKaTOPOB U aCCOIUAIINIL, UTPAIOIIUX OTPE/IeIeHHbIE
POJIH ¥ UCTIOJIb3YEMBIX OIIPE/IeIEHHBIM 0OPa3oM

Jlunus skusnu oobekta (object lifeline) — smHus Ha gUarpamme
MOCJIe/IOBATEIbHOCTH, OTPaKAMOIIasi CYIIeCTBOBaHNE 00bEKTa B TeUe-
HUEe HEKOTOPOTO TIepruo/ia BpeMeH!

Mecronososkenue (location) — pasmenienne apredakra Ha yaJe

Merakmnacce (metaclass) — krmace, 9K3eMILIIpaMu KOTOPOTO SIBJISTIOT-
CSI IPyTHE KITACCHI

Mertoz (method) — peanmsanus onepanun

Mexauuam (mechanism) — o6paserr mpoekTHpoOBaHwMs], TPUMEHNU-
MBI K 00beTNHEHUIO KJIACCOB
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Mexanuam pacmupenus (extensibility mechanism) — oxun us Tpex
MEXaHU3MOB (CTEPEOTUIIbI, TOMEUYEHHbIE 3HAYEHUS U OTPAHUYEHUS ),
KOTOPBIE MO3BOJISIOT pacupsith UM L KOHTpoIpyeMbiM 00pa3oM

MnuoskecrBennas kiaaccuduranus (multiple classification) — ce-
MaHTHUYECKasi PAa3HOBUIHOCTH 0O00IIEHNST, IPU KOTOPOM 0OBEKT MOKET
HETIOCPE/ICTBEHHO TIPUHA/IIEKATh HECKOJIBKIM KJIaccaM

MHuoskectBennoe HacaenoBanue (multiple inheritance) — ceman-
THUYeCKast Bapuarust 0000IIeHNsT, TP KOTOPOM MOTOMOK MOKET UMETh
HECKOJIBKUX POUTENEN

MmuozkecrBennoctb (multiplicity) — cnenmudukanus gomyctumoit
MOTITHOCTU MHOKECTBA

Mopenn (model) — yrporeHHoe peacTaBIeHre peaabHOCTH, TIPE-
HazHAYeHHOE /I JIydIIero MOHMMAHWS CO3/[aBaeéMON CHCTEMBI; CeMaH-
TUYECKY 3aMKHYTast aOCTPAKIINS CUCTEMBI

MouHoctp MHOKecTBa (cardinality) — kKommuecTBO 37I€MEHTOB
B MHOKECTBE

Hacaenosanue (inheritance) — MexaHu3M, TTOCPEICTBOM KOTOPO-
rO HEKUU CIIEMATN3NPOBAHHBIN JIEMEHT BKITIOYAET B Ce0sT CTPYKTYPY
u nosezierue 6oJiee 001Ero

HacaenoBanue unrepdeiica (interface inheritance) — nacienona-
HUe uHTepdelica crenuajin3upoBanHoro aiemMenTa. He Briovyaer Ha-
cJIe/IoBaHNe peayn3aiin

Hacaenosanue peamusanuu (implementation inheritance) — nacJie-
noBaHue peasnnzaiun 6osee 001Iero asemenTa. Takke BKIIOYaeT HacJe-
JoBaHue unrepdeiica

n-apHasi acconmanus (n-ary association) — accoruanust Mex/1y He-
CKOJIbKUMM KJIaccaMu

Havanpnas dasa (inception) — mepsas asa nukia pazpaboTKu
[POrPaMMHOTO 0O€eCTIeYeH ST, KOT/Ia MCXOIHAS UIesT CTAHOBUTCSI JI0CTa-
TOYHO 0GOCHOBAHHOI, 4TOOBI MOSKHO OBLJIO IPUHSITH PELIEHE O TIEPEXO-
zie k (hase pa3paboTKu

Heoprorounassnoe noacocrosuue (nonorthogonal substate) — moz-
COCTOSTHUE, B KOTOPOM CHUCTEMA He MOKET HaXOJUThCs, OTHOBPEMEHHO
npebbiBast B IPYTHUX MOJACOCTOSTHUSIX TOTO JK€ COCTABHOTO COCTOSTHUS

Hemnoanora (incomplete) — MozesinpoBaHue ajieMeHTa ¢ MpoIyc-
KOM HEKOTOPBIX €r0 YacTeil

HecornacosannocTts (inconsistent) — MozieimpoBaHue 3JIeMEHTA,
JIJTST KOTOPOTO HE TaPAHTUPYETCS 1EeJTOCTHOCTh MOJIE/TN

IToroxk (thread) — obsieryeHHbIil MOTOK yIIPABIEHUS, KOTOPbI MO-
JKET BBITIOJHATHCS MaPaJJIEThHO C IPYTUMU MTOTOKAMU B OZTHOM U TOM
JKe Ipolecce

Oo6nactsp aeiicTBust (SCOpe) — KOHTEKCT, B KOTOPOM yToTpebJieHre
HEKOTOPOTO MMEHMU SBJISETCS OCMBICTEHHBIM
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06006menue (generalization) — cBs3b crienmasmsarym,/o0000IIEHNS,
[IPU KOTOPOI 00BEKTHI CIIEINATN3MPOBAHHOTO dJIeMeHTa (ITOTOMKA ) STB-
JISTIOTCST 3aMEIIAIONIIMU [171st 00EKTOB 00001atoIero aiemMenTa (Po/u-
TeJIs )

Oo6paszer (pattern) — obiee perreHne TUITMYHON TIPOOJIEMBI B 3a-
JTAHHOM KOHTEKCTe

Oo6parnoe npoekTupoBanue (reverse engineering) — ITporecc TpaHc-
dbopmanuu Koja B MOJIENb MOCPEACTBOM OTOOPAKEHUS U3 OIPE/IEIEH-
HOTO SI3bIKa Pean3aIuu

Oo6mpekT (object) — KOHKpeTHAst MaTepraIM3aIUs aOCTPAKITAN; CYTII-
HOCTD C XOPOIIIO OMPe/IeIEHHBIMU TPAHUTIAMH 1 UI€HTUIHOCTHIO, B KO-
TOPOIT MHKAIICYIMPOBAHBI COCTOSTHIE W TIOBE/ICHNE; IK3EMILIISIP Kiacca

Oo6s3anHocTh (responsibility) — KoHTpakT MM 06sI3aTEIHCTBA TUITA
b0 KIacca

Orpannyenue (constraint) — pacumpenne CeMaHTUKH dJIeMEeHTA
UML, no3zBossioriee 106aBIsITh HOBbIE MPABUJIA UM MOAUDUIIIPO-
BaTh CYIIECTBYIOIIIE

OpaunouHoe HacnenoBaHue (single inheritance) — cemantuueckas
Bapuaius 06001IeHNUs, TPU KOTOPOM MTOTOMOK MOKET UMETh TOJIBKO OJ1-
HOTO POJIUTEJIST

Omnepanus (operation) — peasusaiusi CEPBUCA, KOTOPbIH MOYKET
OBITH 3AIPOIIEH Y 0000 00bEKTA KJIacca ¢ IeJIbI0 BO3/IEICTBISI Ha 110~
BejieHne TaHHOTO 0OBEKTa

Oprorounaiasnoe noacocrosiaue (orthogonal substate) — moacocro-
sIHUE, B KOTOPOM CHCTEMa MOKET HAXOAUTHCS, OMHOBPEMEHHO TPeObI-
Bas B IPYTUX TOJCOCTOSTHUSIX TOTO K€ COCTABHOTO COCTOSTHUSI.

Ornpasurens (sender) — 0GBEKT, MOCHLIAIOIUI COOOIIEHNE

OtnpaBka (send) — nepeaua 9K3eMILISIPa COOOMIEHHST OT 00bEKTa-
OTIIPABUTEJIST OOBEKTY-TTOTYIATETIO

ITaker (package) — koHreiiHep 00I1IET0 HAZHAYEHMSI, CIYIKATUI
JIJIs1 OPTAaHUBAIIMY JIEMEHTOB B IPYIIIIbI

IHapannennam (concurrency) — OJHOBPEMEHHOE BBITIOJIHEHUE He-
CKOJIBKMX paboT B TeYeHUE OJTHOTO M TOTO JKe MPOMEKYTKA BPEMEHHU.
[TapasutennaM MoKeT ObITH OGecreueH YepeayonMest TU00 TeicTBr-
TEJIbHO O/ITHOBPEMEHHBIM BBITIOJTHEHUEM HECKOJIBKUX TTOTOKOB

Ilapamerp (parameter) — cuenuduraius mepeMeHHOH’, KoTopas
MOKeT OBITh M3MEHEHa, TIepejlaHa Ui BO3BPalleHa

IMapamerpusoBanusbiii aaement (parameterized element) — me-
CKPUIITOP 3JIeMEeHTa C OTHUM WJIM HECKOJBbKIMU HECBSI3aHHBIMU TTapa-
MeTpaMu

Ilepexon (transition) — cBsI3b MEXKIy JABYMSI COCTOSTHUSIMU, TIOKA-
3BIBAIOIIAS, YTO OOBEKT, HAXOSIIUIICS B TIEPBOM COCTOSIHUH, JT0JIKEH
BBITIOJTHUTH HEKOTOPbIE EHCTBUSA U MEePelTH BO BTOPOE, KaK TOJIHKO
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HACTYIIUT OTIPe/IeJIEeHHOE COOBITHE U TPU 9TOM OY/IYT BBITOJHEHBI 3a-
JTAHHBIE YCTIOBUS

Ilepeuncaenue (enumeration) — CIMCOK UMEHOBAaHHBIX 3HAYEHUIH,
MCIOJIb3YEMbIIl B KaueCTBe JMara30Ha 3HaYeHW I ONpe/leJIeHHOTO TUTIa
aTpubyTOB

IlnaBarenbHas goposkka (swimlane) — pasmen Ha auarpamme Je-
SITEJTBHOCTH, CO3/[aBAEMBIN C IEJIBI0 Pa3TpaHYeHUsT 00sI3aHHOCTEH

ITosenenne (behavior) — crenudukaius KCMOJTHUMOTO BEIYUCTE-
HUS

ITosenenueckoe cpoiictBo (behavioral feature) — qunammueckoe
CBOICTBO 2JIEMEHTA, HATIPUMED OTIePAITUS U TIP.

IMoaknacc (subclass) — B ¢BsI3u 06001IEHNST — TIOTOMOK, TIPEICTaB-
JISTIOIINIA cOO0#T CIenaaIn3aIiiio APYroro kaacca (POAUTes)

IMoxcucrema (subsystem) — rpymmupoBaHiie 3J1eMEHTOB, YaCTh KO-
TOPBIX COCTABJISET CIEITUMDUKAIIIO TTOBE/IEHWST, PEAJIN3YEMOTO JIPYTUMU
COJIEPKATIMMUCS B HEM dJIeMEeHTaMH

IMoacocrosnue (substate) — cocrosinme, SIBJSIONIEECS YACTHIO CO-
CTaBHOTO COCTOSTHUS

ITomeuennoe 3nauyenue (tagged value) — pacmmpenue cBoiicTB
crepeoruria UML, KoTopoe 1mo3BoJisieT BKIIIOUaTh HOBYTIO WH(MOPMAITUIO
B criennUKaAIIIo SJIeMeHTa ¢ IAHHBIM CTEPEOTUTIOM

ITocTosiuublil 00beKT (persistent object) — 00beKT, POLOJIKAIO-
U CYIIeCTBOBATH 110 3aBEPIIEHUHN TIPOTIECCA WJTH TIOTOKA, CO3/IaBIIIe-
TO €ro

IToctycaoBue (postcondition) — orpanudenue, KOTOPOE AOJKHO
ObITh MCTHHHBIM 10 3aBEPIIEHIH BbIITOJHEHUS Ollepaliun

ITotomoxk (child) — moakmace uan Apyroi crenuaau3upoOBaHHbII
9JIEMEHT, HaJl KOTOPBIM eCTb OoJiee 001Ul (POAUTEND)

ITomarosbiii (incremental) — B KOHTEKCTE JKU3HEHHOTO IIMKJIA Pas-
paboTKHU IPOrPaMMHOr0 obecriedeHnsi — MpoIece, 00ecnednBaOIIN A
HETIPEPBIBHYIO MHTErPAIINIO0 CUCTEMHON apXUTEKTYPHI [IJIsT IIPOU3BOJIC-
TBa BEPCUIi, B Py KOTOPBIX Kaxkjash HOBasl yCOBEPIIEHCTBOBAHA 10
CPaBHEHWIO C MPebITyTIei

IIpeamernas o6macts (domain) — o6sacTh 3HAHUI WUJIHM JESTENb-
HOCTU C XapaKTePHBIM TOHATUWHBIM allllapaToM, KOTOPBIM BJIAICIOT
npodeccroHabl, paboTarolue B JaHHON cdepe

IIpencraBienue (view) — IMPOEKIINS MOJIEJTH, PACCMaTpUBaeMasi C OTipe-
NIeJIEHHO TIO3UINH, TIPU KOTOPOH CYIITHOCTH, He SBJISIONTNECs PeJieBaH-
THBIMH JIJISI TAHHOW TOYKU 3PEHUS, OTTYIIIEHbBI

IIpencraBienue B3anmomeiictBus (interaction view) — mpejicras-
JIEHUE CUCTEMHON apXUTEKTYPbI, BBIIEJISIONIEE 00HEKTBHI, TOTOKH 1 ITPO-
1[eCChl, KOTOpbie (HOPMUPYIOT MEXaHU3MBI MTapaJIeIu3Ma U CHHXPO-
HU3aI; HabOPBI IeSITETBHOCTEN U MTOTOKM COOOIIEHUT, YIIPaBIeHUS
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U JIAaHHBIX MEXKTy HUMU. Takske KacaeTcsl TPOU3BOIUTEIHHOCTH, MaCIII-
TaOMPYEMOCTHU ¥ TIPOITYCKHOI CTOCOOHOCTHU CUCTEMBI

IIpeacraBienne BapMaHTOB HCIOJIb30BaHuA (Use case view) —
Ipe/ICTaBIeHNe CUCTEMHON apXUTEKTYPhI, ChOKYCUPOBAaHHOE HA Bapu-
aHTaX MCIOJIb30BAHUS U OIMChIBAIOIEe TOBEJCHNE CUCTEMbI C TOUKHU
3pEeHUs ee KOHEUHbBIX TT0JIb30BaTesel, aHAIUTUKOB ¥ TECTUPOBIIUKOB

IIpencrasaenne npoekTupoBanus (design view) — npejcrabieHme
CUCTEMHOI apXUTEKTYPBI, BBIJIEISAIONIEe KIACChl, THTePGhENChI 1 KooTre-
paiu, KoTopbie (GOPMUPYIOT CI0Baph POOIEMHOIT 06acTh U 001acTh
perienus. Kacaercst yHKIIMOHAIBHBIX TPEOOBAHUI K CHCTEME

IlpencraBienne pasmemenus (deployment view) — npencras-
JIeHWe CUCTEMHOW apXUTEKTYPbI, BbIIEISIONIee Y3JIIbl, KOTOPbIe (hop-
MUPYIOT anfmapaTHyIO TOMOJOTHIO ciucTeMbl. OTMuMChIBaeT pacupee-
JieHue, TIOCTaBKy M YCTAHOBKY 4YacTeil, COCTaBIAIOMMNX (HDU3NIECKYIO
cCUCTeMY

IIpencrasnenne peammsanuu (implementation view) — mpezcras-
JIeHWe CUCTEMHOM apXUTEKTYPbl, KOTOPOe TOIYePKUBAET apTedaKThI,
UCTIOJIb3yeMbIe JIJIst COOPKY 1 peaynsariy husndeckoit cucrembr. Q-
CbIBaeT ylIpasieHne KoHpurypaimei ee Bepcuii, COCTOAIINX U3 YACTHY-
HO HE3aBUCUMbIX apTe(haKTOB, KOTOPbIE MOTYT OBITH COOPAHbI Pa3iny-
HBIME CTIOCOOaMU JIJIst CO3/IaHusT PabOTaIOIIel CUCTEMBI

Ilpenycaosue (precondition) — orpaHuveHue, KOTOPOE MOJKHO
OBITH UCTMHHBIM MTEPEJT BHI30BOM OIEPAIINT

IIpuem (receive) — 06paboTKa dK3eMILIsIpa COOOIIEHNS, IIepe/IaH-
HOTO 00BEKTOM-OTIIPABUTEIEM

IIpuemuuk (receiver) — 06BEKT, KOTOPOMY OTIIPABJIEHO COOOIIEHITE

IIpumuTuBHKLi THO (primitive type) — 6a30BbIil THII, HATIPUMED Tie-
JI0€ YUCJI0 WU CTPOKA

IIpumeyanue (note) — rpaduyeckuii CUMBOJI /s U300paKeHs
OTpaHUYEHUN WM KOMMEHTapUeB, IPUCOEMHEHHBIN K 3JIeMEHTY WJIN
COBOKYITHOCTH HJIEMEHTOB

Ipoaykr (product) — KOHEYHbIE WK IIPOMEKYTOUYHbIE PE3YJIBTATHI
mpotiecca pa3pabOTKH, HATIPUMED MOJENH, KO/, IOKyMeHTaIus1, pabo-
Yye MIaHbl

IIpoekius (projection) — oroOpaskeHne MHOKECTBA Ha €ro MO/I-
MHO>KECTBO

IIpousBoausiii anement (derived element) — snement mMozesu, xo-
TOPBIIT MOKET OBITH BBIYKC/IEH Ha OCHOBE IPYTOTO 3JIEMEHTA, HO TEM He
MeHee BKJIIOUEH B MOJIEJb JIJisT SICHOCTH WJIU JIJIsT yI00CTBA TIPOEKTUPO-
BaHUs, XOTS ¥ He IPUBHOCUT HOBOM CeMaHTUKU

IIpoucmectsue (occurrence) — 9K3EMILISAP COOBITHS, JTOKATN30-
BaHHBII BO BpEMEHM U TPOCTPAHCTBE B OINIpe/leIEHHOM KOHTeKcTe. Mo-
JKeT MHUTIMUPOBATH MTEPEX0/] COCTOSTHUI B aBTOMATe
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IIpocrpancTeo uMen (namespace) — 00J1aCTh JIEHCTBUST, B KOTOPOI
MOTYT OBITh OTpe/Ie/IeHbl U UCIIOJIb30BaHbl NMeHa. Kaxkaoe uMst B Heil
naeHTUGUIUPYeT YHUKATbHBIN 9J1eMEHT

IIporecc (process) — pecypcoeMKuii TOTOK YITPABJACHUS, BHITTOJIHS-
eMbIii TapaJIJIETbHO ¢ IPYTUMU ITPOIleccaMm

IIpsamoe npoextupoBanue (forward engineering) — mporiecc Tpamc-
dhopMaIuu Mojiesn B KO MOCPENCTBOM OTOOPaKEHUs Ha OIPEIeIeH-
HBII SI3bIK TIPOTPAMMUPOBAHUS

IIceBnococrosinue (pseudostate) — BepiiHa aBTOMara, KOTOpast
BBITJISIIAT KaK COCTOSIHME, HO OTJIMYAETCS OT IOCJIeIHETO CBOMM II0Be-
nerrieM. CyIiecTBYIOT TPU THUIIA TICEBIOCOCTOSHUN: HaYaIbHOE, KOHEY-
HOE M ICTOPUYECKOe

Pa6ouuii npoaykr (artifact) — auckpeTHbIN ss1eMeHT HH(BOPMAIIH,
MOPOKIAEMBII MJIN CTIOJIb3YEMBIN TIPOIIECCOM Pa3pabOTKH MPOrpam-
MHOTO obecriedeHst JTO0 CyIeCTBYIONed CUCTEMOI

Paspa6otka (elaboration) — Bropas ¢asa »KM3HEHHOIO IUKJIA Pa3-
paboTKU MPOrPaMMHOTO OGecIiedeH sl, B KOTOPO OMPEessIIOTCs] KOH-
eI TPOAYKTA U ero apXUTeKTypa

Peamusamusa (implementation) — KOHKpeTHOE BOILJIOIIEHHE KOH-
TpakTa, 00bABICHHOrO HHTEP(EICOM; OIpeieJieHIe TOTO, KaK HEUTO
KOHCTPYUPYETCS NN BBIYUCISIETCS

Peanusanus (realization) — cemaHTHUYeCKas CBSA3b MEXKY Kjac-
cuukaropaMu, OJIMH U3 KOTOPBIX (GOPMYJTIMPYET YCJAOBUS KOHTPAKTA,
a JIPyroit 00sI3y€eTCst €ro BBITIOIHST

Poaurtenp (parent) — cynepkjace WK APYToil aJeMeHT, OOt
10 OTHOIIEHUIO K TIOTOMKY MJIM TIOTOMKaM (CTIeIINaIn3uPOBAHHBIM 3JIe-
MEHTaM )

Poub (role) — smeMeHT CTPYKTYPBI B OMIPEIETIEHHOM KOHTEKCTE

CgoiictBo (feature) — cymnHOCTHHAIO[OOVE OTIEPAIIN WU ATPHOY -
Ta, MTHKATICYJIMPOBAHHAS BHYTPH JPYTOH CYITHOCTH, HATIPUMED UHTEP-
(etica, Kracca WM TUIIA JaHHBIX

CeasbiBanne (binding) — cosganue sjieMenTa 10 1M1abJIOHY TTyTEM
[O/ICTAHOBKHU apIyMEHTOB BMECTO MAPaMETPOB IabIoHa

Casa3b (relationship) — cemanTuueckoe coeHeHe 2JIEMEHTOB

Cepgep (supplier) — Turr, K1acc nM KOMIOHEHT, TPEIOCTABIISIIONINIT
YCJIyTH, KOTOPbIE MOTYT OBITh BOCTPEOOBAHBI IPYTUMHE dJIEMEHTAMHU

Curnaui (signal) — crienudukaryst acMHXpOHHOTO BO3/I€HCTBUS, TTe-
penaBaeMoro OT O/IHOTO HK3EMILJISIPA K JPYTOMY

Curnarypa (signature) — uMs 1 mapaMeTpbl OTleparuu

Cunxpomnsbiii Bp30B (synchronous call) — 3ampoc, nocse nepegaun
KOTOPOTO 00bEKT-OTIPABUTENb OKH/IAET PE3YJIHTAaTa

Cucrema (system) — HabOp 37IEMEHTOB, OPTaHIM30BAHHBIX JIJIST IOCTU-
JKeHUS KOHKPETHOU 11eJIX U OTTUChIBAEMBIN PSIOM MoJiesieli (BO3MOIKHO,
C Pa3HBIX TOYEK 3PEHUA). 3aUaCTyIO JEKOMIIO3UPYETCsl Ha HECKOIBKO
MOJICUCTEM
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CkonuenrpupoBanHbiii Ha apxutektype (architecture-centric) —
B KOHTEKCTE JKM3HEHHOTO IIMKJIa Pa3pabOTKH ITPOTPaMMHOTO obeciiede-
HUST — TIPOIECC, COCPEOTOYEHHBIN HA PaHHel pa3paboTKe M CTabuJIK-
3aruu apxuTekTypsor 110, a BriocsieZicTBUY UCTIOIB3Y IO CUCTEMHYIO
APXUTEKTYPY B KAY€CTBE OCHOBHOTO pabovero MpoIyKTa JIJisl KOHIIETTY-
aJIM3aIuu, KOHCTPYUPOBAHYSI, YIIPABJIEHUST U 9BOJIOINK pa3pabaThiBa-
€MOI CUCTEMBI

CoobiTne (event) — crernudukaius 3HAYMMOTO ITPOUCIIECTBUS,
JIOKQJTM30BAHHOTO B TIPOCTPAHCTBE U BpeMeHU. B KOHTekcTe aBTOMaTa
MOSTBJIEHIE COOBITHSI MOJKET BBI3BATH TIEPEXO]] COCTOSTHUST

Coo0menne (message) — crerubukanms nepeaadn nHGopManum
MeKly OOBeKTaMU B PacueTe Ha TO, YTO 32 HUM TIOCJENYET HEKOTOPAsT
NeATeTbHOCTD. [IpueM coobIeH st OOBITHO TPAKTYETCS KaK 9K3EMILIISIP
COOBITHUS

CocraBHoe cocrostHue (composite state) — cocTosgHUe, BKIIOYAIO-
miee B cebst b0 mapasiiesnbHbie, 1100 HelepeceKaIecst MOACOCTO-
STHUS

Cocrosinue (state) — cuTyanust B KM3HEHHOM IIHKJE 0OBEKTA, BO
BpeMsI KOTOPOI OH YZIOBJIETBOPSET HEKOTOPOMY YCJIOBHIO, BBITIOTHSIET
OMPE/IEJIEHHYIO IESITEIbHOCTD UJIH OJKUAAET HEKOETO COOBITHS

Crnenuduramus (specification) — TekcToBoe omucanne CHHTaKCH-
ca M CeMaHTHKU KOHKPETHOTO CTPOUTENHHOTO GJoKa. /lekiapaTuBHOE
OTIMCAaHUeE TOTO, YeM SIBJISIETCS U UTO JieJIaeT HeKasi CYIIHOCTD

CpaoarpiBanue (fire) — nepexos MeK/Iy COCTOSTHUSIMU

Ccebuika (link) — cemanTnueckoe coenrHeHne 0OGbEKTOB, IK3EMII-
JISIp accolnaIm

Craruyeckas Kiaaccudukanus (static classification) — cemanTu-
JecKast Pa3HOBUIHOCTH 0O00IIEH S, B KOTOPOM OOBEKT He MOKET U3Me-
HSATH CBOH THII UJIU POJIb

Cratuyeckoe npejacrasieHue (static view) —acleKkT CUCTeMbl, Bbl-
JeJISIONUI ee CTPYKTYPY

Crepeortun (stereotype) — pacmupenue ciaoBaps UML, no3Bosis-
IOTI[ee CO3/[aBaTh HOBBIE BU/IbI CTPOUTEIHHBIX OJIOKOB, TPOU3BO/HbIE
OT CYIIECTBYIOIIUX, HO CTIeIU(UIHbBIE /1JIs KOHKPETHON 3a/1aun

Crpoka (string) — mocyie/10BaTeIbHOCTh TEKCTOBBIX CUMBOJIOB

CrpykrypHoe cBoiicTBo (structural feature) — craTuueckoe cBoiic-
TBO 3JIEeMEHTa

Cynepkiaacc (superclass) — cm. Poguresn

Cuenapuii (scenario) — KOHKpeTHasI TTOCIE0BATEIbHOCTD JIEUCT-
B, MJTIOCTPUPYIOTIAs TOBeleHNe

Tun (type) — cBSI3b MEXK/LY 9JIEMEHTOM M €0 KJacCupuKalmeit

Tun ganueix (datatype) — Tur, 3HaY€HUS KOTOPOTO HUKAK HE UIE€H-
tuduimpoBanbl. K TaKOBBIM OTHOCSATCS MPUMUTHBHBIE BCTPOCHHDIE
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TUTIBI (HAIIPUMED, YUCTIa U CTPOKU ), a TAKIKe TIePEeYNCINMbIe TUTIBI (Ha-
npumep OyJIeBCKHUIT)

TpaccupoBka (trace) — 3aBUCUMOCTb, KOTOPas TOKa3bIBAET MCTO-
PUYECKYIO WJIA TIPOIECCHYIO CBSI3b MEXKJY /IBYMs dJIeMEHTaMU, Tpe/l-
CTaBJISIOIUME OJIHO U TO K€ MOHSITHE, €3 yKa3aHWs TPABIJ BHIBOJA
OJTHOTO 9JIEMEHTA U3 JIPYTOTO

Tpe6oBanue (requirement) — skesiaemble (QYHKIIMOHATBHOCTD, CBOICT-
BO WJIN TIOBEJIEHWE CUCTEMbI

V3en (node) — usnveckuii s1eMeHT, CYIECTBYIONUN BO BPEMS
WCTIOJIHEHUS U TIPE/ICTABISIONINI BBIYMCIAUTEIBHBIN Pecypc, KOTOPbII
00BIYHO 00JTaTaeT TAMSTHIO, & 3a4ACTYIO U MTPOIIECCOPOM

Yupasisiemblii BappanTamu ucnosib3oBanus (use case-driven) —
B KOHTEKCTE IIMKJIA Pa3padOTKU TIPOTPAMMHOTO 00eCTIEYeH ST — TPOTIECC,
B KOTOPOM BapUaHTbI KCIIOJIB30BAHUS CITY;KAT OCHOBHBIM PAOOYNM MTPO-
IYKTOM 17151 (hOPMYJTUPOBAHUS JKEJTAeMOTO TIOBE/IEHUST CUCTEMBI, JIJIst
Bepu(UKAIUU 1 ATTECTAIIUU CUCTEMHOM apXUTEKTYPBI, /IJIsl TECTUPOBA-
HYs 1 0OMeHa nH(bopMaIeil MeKIy yIaCTHUKAMU TPOEKTa

Ynpaasemsrii puckom (risk-driven) — B korTekcTe 1ukIa paspa-
GOTKM IIPOTPAMMHOI0 0OGeciedeHnst — MPOIeCC, B KOTOPOM IIPH BBIITYC-
Ke K10l HOBOIl BEPCUU OCHOBHOE BHUMAHUE Y/IEJISI€TCS BhISIBIEHUIO
U yCTpaHeHWo (HaKTOPOB, MPEACTABISIONIMX HAUOOIBITUI PUCK IS
YCIIENTHOTO 3aBEPIIEHUs TPOEKTA

Yposens a6cerpakuuu (level of abstraction) — mecto B nepapxun
abCTpaKIuii, HUCXOAAIIEH OT BEPXHUX ypoBHel (6ojiee abCTPaKTHBIX )
10 HIGKHUX (60J1ee KOHKPETHBIX)

Yrounenue (refinement) — c¢Bsi3b, KOTOpPast MpeACTaBIsAeT Gosee
MOJTHOE OIICAHKE TOTO, YTO paHee yske ObLI0 crenuduIMpoBaHo Ha Ofl-
pelieJIeHHOM YPOBHE JleTa/IN3aliuu

a3za (phase) — MpOMEKYTOK BPEMEHU MEKIY ABYMST BasKHBIMU
OMOPHBIME TOYKAMHU TIPOIiecca pa3paboTKH, B TEY€HIE KOTOPOTO JT0JIK-
HBI OBITH JIOCTUTHYTHI 3apaHee MOCTABJIEHHBIE YE€TKHUE T/, apTe(haKThl
JIOBEJICHBI JI0 TOTOBHOCTH ¥ TIPUHSTO PellleHne O TOM, MOXKHO JIU TIepe-
XO/IUTh K cyenytoleit (ase

Doxyc ynpasaenus (focus of control) — cumBos Ha guarpamme
MOCJIe/IOBATEIbHOCTH, TIOKAa3bIBAIOIINII TIEPUOT BPEMEHH, B T€UEHUE KO-
TOPOTO OOBEKT BBITIOJHSIET IEHCTBIE — HEMOCPEICTBEHHO MU Yepes MOJI-
YUHEHHYIO OIePaIio

MopmanbHbiii mapamerp (formal parameter) — HEKOTOPBII TApamMeTp

Xapaxkrepuctuka (property) — UMEHOBaHHOE 3HAUEHUE, XapaKTe-
pu3yloIee 2JIeMeHT

[enoctHocTh (integrity) — MpaBUIABLHOCTD U COTJIACOBAHHOCTD B3a-
UMOJIEHICTBUS PA3JIMIHBIX CYTTHOCTEH

Ila6aon (template) — mapameTpr30BaHHBII DIEMEHT
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Ikzemiusp (instance) — KOHKpPeTHasE MaTepuaansalus abcTpak-
I CYIITHOCTD, K KOTOPOit MOTYT OBITH TprMeHeHbI oneparn. Obaaa-
€T COCTOSTHUEM, B KOTOPOM 3aITIOMIHAIOTCS PE3YJIBTaThl OMePaIlHii

IJkcnoprt (export) — B KOHTEKCTE MTAKEeTOB — JIEHCTBUE, HAIIPaBJIeH-
HOe Ha o0ecriedeHre BUIMMOCTH 9JIEMEHTA U3BHE TIPOCTPAHCTBA MMEH,
KOTOPOE ero BKJI0YaeT

Auemenrt (element) — aToMapHast COCTABJISIONIAS MOIEIH

Imuzus (elision) — MozeMpoBaHe s/1IeMeHTa, OJ[HA UM HECKOJIb-
KO 4acTeil KOTOPOTO CKPBITHI JIJIs YIIPOIEHUS MTPE/ICTAaBIACHUS
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opranusarus 246
peammu3zarusg 396
CBSI3b
BKJIIOUeHUs 246
06001menng 246
pacrupenus 248
XOPOTIIO CTPYKTYPUPOBAHHBIHN
238, 251, 259
Bepcus 415
MojiesiipoBanue 419
Bersaenne 233, 286
Bsanmoneiictsue 36, 237
XOPOIIIO CTPYKTYPUPOBAHHOE
222, 236
Bumumocts 138
accormaius 159
makerHast 183
Bxkaiouenue
MEK/Iy BApUAHTAMU UCIIOJIb30Ba-
Hus 246
rpacuueckoe
npezcTaBierue 247
Branenue 181
Bpemennoe
BbIpakeHue 351
orpanuuenue 351
MoziesupoBanme 353

r

Ipynmupyionias cymiHocts 37

i

Heiicrue 37, 283, 284
rpacuueckoe mpejcTaBiaenne 37
[leiicTByioree smiio 34
rpacuueckoe mpeJcTaBIeHe
240, 254
U BapUAHT UCTOJIb30BAHUS 242
Jleneranus 156

[TpeameTHbIM ykasaTesnb

Hearenproctsb 37, 283
BHYTPH COCTOSTHUST 322
y3en 285

Junarpamma 32, 40, 107, 458
apredaxroB 42, 110, 426

XOPOIIO
CTPYKTypupoBanHas 426
BapUAHTOB UCIIOJb30BAHUS
41, 111, 261
XOPOTIO
CcTpyKTypupoBanHas 261
B3anMozenicteus 41, 111, 280
BpemenHasi 42
nesrenpHoctu 42, 111, 299
BJstoskeHHast 270
XOPOTIIO
CTpyKTypHupoBaHHas 299
u cnermudukanug 44
kyaccos 40, 109, 131
nusobpaskenue cpaseil 83
XOPOTIO
crpykrypupoBannas 130
xommynukanmm 41, 111, 234, 264
myTh 272
koMmmoHenTos 41, 110
0630pa B3auMoeicTBrit 42
obbekToB 41, 110, 205
XOPOTIO
crpykrypuposantast 205
TTaKeToB 42
nosezenueckad 110
110CJIe/I0BATEIbHOCTH
111, 234, 264
oriepaTop ynpasJyeHns 268
coobuenue 267
doxyc ympasaenus 266
mocJjetoBaraebHocT 41
NPUHIMIIBI TocTpoerust 118
pasmemenus 42, 110, 438
XOPOTIO
CTPYKTypHupoBaHHast 437
coctaBHOM cTpYKTYpHI 41, 110
cocroganuii 41, 111, 366
XOPOIIO
CTPYKTypHUpoBaHHas 366
crpykrypaas 109
XOpOIIo cTpyKTypupoBanHas 118
Jonosenue 44, 94
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Hopoxka. Cu. ITnaBaresnbHast 10-
POXKKa
Jlouepnnii kiacc. Cu. [loTromox

3

3asucumocts 39, 76, 77, 152, 457
acummetpus 86
rpaduyeckoe mpepcTaBiaeHne 39
npocTast 83

Nwma

apredakra
kBasuutmpoBanHoe 370
mpoctoe 369

accoraruu 80, 158
koHeuHoe 80

BapHMaHTa NCIIOTb30BAHUS
kBasuuimpoBanHoe 241
mpoctoe 241

nHrepdeiica
kBasmunmpoBanHoe 169
mpoctoe 169

KJ1acca
kBasunmpoBaHHoe 64
npocroe 64

KooIeparun
kBasuuimpoBantoe 390
npoctoe 390

nakeTa
kBasndunuposantoe 180
npoctoe 180

mopta 211

pom 80

coctosgausg 316

y3Ja
kBasmuimpoBanHoe 380
mpoctoe 380

9K3EMILIISIPA
kBasmutmpoBanHoe 193
npocroe 193

Wnrepdeiic 33, 163, 169, 170

rpaduyeckoe mpepcTaBiIcHe 33

nms 169

1 KOMITOHEHTRI 208

U peajmsanus 45

nakera 182

npenoctasagembrii 169, 171, 208

L ]485]

cBsasu 171
tpebyembrii 171, 208
XOPOIIO CTPYKTYpHUPOBaHHbIN 167

Wckmiouenne 46, 311
Ucnonusemas Bepcusi. Cm. Bepcus
Wreparms 51, 233, 272, 463, 465

K

Kapxac 403, 406
rpaduueckoe npezacraiaeHue 410
XOPOIIO CTPYKTYpupoBanubiii 411
KsammdpuraTtop 160
Knace 26, 33, 63, 64, 136
abCTpaKTHBIN 85
akTuBHBIN 338, 339
cBoiicTBa 341
XOPOIIIO CTPYKTYPUPOBAHHBIN
348
aKTUBHBINA. CM. AKTUBHBIN
kyace 34
6ubanorexa 407
BHYTPEHHSS CTPYKTypa 69
rpaduyeckoe rnpejcrapienue 33
neserarug 156
JIMHAMUYECKY TUITU3UPOBAHHBII
176
Jouepuuii (moTomMok) 78
nMs 64
kmactep 70
Koomeparust 69
KOpHEBOIH (6a30BbIiT) 78
sucrosoit 78, 140
00s13aHHOCTD 67
ommaouka 141
npumech 156
poauTesb 78
pouib B accoruanmu 80
CTPYKTYPHUPOBaHHBIN 217
VIIpOLIeHHOE IIpe/icTaBieHue 66
XOPOIIO
CTPYKTYpHUpOBaHHBIN 62, 68
mabIoHHbI 145
u 00beKT 45
Kaaccudurarop 33, 135
Krnaccudpukarms
nuHamuueckasa 157
crarnueckas 157
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Kmactep 70
apredaktoB 373
(haitmos mcxomaHOTO KOMTA 377

Kommentapuii, mogemuposanue 100

Kommosurust 160
Komnonent 35, 207, 220
rpaduyeckoe mpejcraBienne 35
3aMeHsieMocTh 210
KaK 4acTh cuctemur 210
MECTOIIOJIOKEeHIE 352
maker 210
yacTb 208, 213
Konnexrop 36, 41, 208, 214, 227
neserupyontuii 215
Koomneparus 34, 148, 400
rpacduueckoe mpescTaBiaenne 34
nmst 390
U BapUaHT MCIOJIb30BAHUS 245
makeTsr 394
napaMeTpu30BaHHAas
MO/JIEJTUPOBAHUE
Mexanuamos 406
[TOBE/IEHUECKast
cocrasJgonasg 392
npocrast 123
MO/IEJTUPOBAHUE MEXAHU3MOB
406
cBs13m 393
CTPYKTypHas cocTaBisgionas 390
Xopolo cTpykrypupoBanHast 400

N

JIuneiika cunxponnsarun 287
Jlunus xusau 265
JluTepastbl mepedrciaeHuit 74

Marunna
Muau 362
Mypa 362
Mammuna cocrostauii. Cu. ABTOMAT,
KOHEYHBIH
Meton 143
teno 148
Mexanusm 203, 403, 404
MozenupoBanue 400
Mexanusm pacipenust 46
MuoskecTBeHHOCTD 141

[TpeameTHbIM ykasaTesnb

KOHIIOB accormanmn 158
noprta 211
vactu 211, 213

MopenupoBanue

aBapuitHbBIX cutyarnuit 310
aJIalTUPYeMbIX cucTeM 422
apxXuUTeKTypHOro obpasia 411
APXUTEKTYPHBIX
npezacraBienntt 187
APXUTEKTYPBI CUCTeMBI 444
6a3 JaHHbIX 375
BPEMEHHbBIX OrpaHnyeHuit 353
BCTPOEHHOM crcTeMbr 431
TPYTIT 37ieMeHTOB 185
auHaMmuyeckoro tuia 176
JKU3HEHHOTO 1MKJIa 00bekTa 332
ncroJsiHgeMoit Bepcun 419
UCIIOJIHAEMbIX IIPOrpaMM 1 61bIin-
orek 373
UCXOHOro Koma 376, 417
komMmeHTapues 100
KOHKPETHBIX 9K3eMIIsipoB 197
KOHTEKCTA CUCTEMBI 256
MESKITPOIIeCCHOM
KOMMYHUKaun 347
mexannsma 400
HEITPOTPaMMHOM CYTITHOCTH 72
HOBBIX CBOHCTB 6a30BbIX OJIOKOB
UML 101
ob6pasua npoextuposanus 408
ob1me 3amaun 22
oneparnuu 297
OCHOBHbBI€E TIPUHIUTIBI 23
noBejieHust aemMenTa 250
noBenieHueckoe 107
notoka pabor 294
MOTOKA yripaBienus 234
YIOPSIZIOUEHHOTO
110 BpeMeHn 274
MOTOKOB yITpaBienust 345
nporpamMmmHoro uarepdeiica
API 218
MIPOIIECCOPOB U yCTPoicTB 384
pacnpenenenus apredaxros 385
pacipeseenns 00bekToB 354
peas3aIm
BapuaHTa nucrnoJib3oBanus 396
oneparuu 398
poeit 395
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ceMaHTUKH Kiacca 147
cemeiictsa curHasnos 308
CUCTEMbI
KJIMEHT-cepBepHOii 433
MOJTHOCTHIO
pacmpezenennoi 435
cucreM 446
¢ moxcucremMaMu 445
coenmHenunii B cucreme 174
cratnyeckoro Tuma 176
CTPYKTYPHUPOBAHHBIX Ki1accoB 217
crpykryptoe 106
CTPYKTYPBI 00beKTOB 202
Tabui, Gaitnos
1 IOKyMeHTOB 374
TpeboBanuii K cucreme 257
usnueckoii 6a3pl maHHbIX 421
Mogenn 21, 107, 442
RUP (Rational Unified
Process) 466
TTOPSIZIOK TIOCTPOeHUs 44
C TTPOCTPAHCTBEHHO-BPEMEHHBIMU
cBotictBamu 356
dopmanuzanus 147
XOpOTIIo coryiacoBannas 42, 230
XOPOTIIO CTPYKTYypUpoBaHHas 447

H

Hab6op 0606menus 79
Hasurauusa mexay oobekramu 158
Hacaenosanue
MHOecTBennoe 78, 86, 155
oxuHouHOe 78, 155
MojieJinpoBanue 84
orobpaskenne 421
HenporpaMmmuas CylHoCTb, MOIEIH-
poBanue 72

0]

O6uacthb
IEVCTBUSA
cratnueckas 139
akzemrsipa 139
oproroHajbHas 329
pacmmpennst 290
O606menne 39, 76, 78, 155, 457
acummetpus 86
rpacduueckoe mpejcTaBiaerHne 39

L [487]

MESK/Y BApHAHTAMU NCTIOTh30Ba-
Hust 246
rpacuueckoe
npejcTaBienue 246
Habop 79
O6paszer 34, 403
XOPOIIO CTPYKTYPUPOBAHHBIH 412
Lenoyky obssannocreii 129
O6parHoe IPOeKTUPOBAHIE
30, 55, 129
JIarpamMmm
apredakrtoB 424
BapMaHTOB MCIOJb30BaHNs 260
06bexToB 204
MOCTIEIOBATENEHOCTH U KOMMY -
HuKamun 279
pasmerienus 436
coctogHuit 365
Juarpamm jiesgtesabnoctu 299
ncroab3oBanue quarpamMm 107
O6mbexr 26, 190, 191
aktusHbId 196, 338, 339
XOPOIITO
CTPYKTYPHUPOBaHHbBIN 348
Bpemsi Jku3nu 233
u KJjaacc 45
JIMHUA KU3HU 234, 265
MO/IJTUPOBAHIE KU3HEHHOTO
nukia 332
oneparnyu 194
raccuBHbIil 196
peakTuBHBII 357, 361
coszanue 233
cocrostaue 194
YHUUTOXKeHne 233
O6bEKTHO-OPUEHTHPOBAHHDIE METO-
ol 14
Ob6gaszannocts 67
Gananc 71
knacca 147
obpaserr nenouku 129
Orpanunyenue 47, 73, 93, 98
association 226
bag 163
complete 157
disjoint 157
global 226
incomplete 157
list 163
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local 226
ordered 162
ordered set 163
overlapping 157
parameter 226
readonly 163
self 226
sequence 163
set 163
accormaruu 162
BpemenHoe 351
npumMenenue 92
co3manne HoBou ceMaHTukKu 102
Omeparust 65
concurrent (mapasienbras) 144
guarded (zamuiennas) 144
query (3ampoc) 144
sequential
(mocnenoBarenbuas) 144
static (craruueckas) 145
BapUaHTa UCIIOTh30BaHMS 249
BuanMOCTb 138
u meton 143
MojiesiipoBanue 297
Han oobekToM 194
obsactb peficteusa 139
nosimmopdHast 141
peanuzarus 398
curHarypa 143
cunrakcuc 144
OTxas 233
Ortnoxennoe coobrTue 317, 323
Ormerka Bpemennu 233, 350

n

[Maker 37, 179
apredaktoB 373
BapUaHTOB UCIOJIb30BaHMs 251
BUJIUMOCTD 9J1eMeHTOB 182
rpaduyeckoe npejcrapienue 38
nmropT 183
nms 180
naTepdeiic 182
kapkac 410
KJaccoB 64, 70
koMIoHeHToB 210
Kooneparuit 394
MO/IEJTUPOBAHUE IPYIIIT
asemeHTOB 185

[TpeameTHbIM ykasaTesnb

daiimoB ncxonnoro xona 377
XOPOIIIO CTPYKTYPUPOBAHHBIN
178, 188
IKCTIOPTUPYyeMbIe a1eMeHThI 184
ITepexon
BHYTpeHHUI 322
B ceba 319
3amuTHOE ycaoBue 318
rpacduueckoe
npezacraBienue 319
uHUIMupyoiee coowitre 318
ncxomHoe cocrosiume 318
1esieBoe coctosiame 318
acddexr 318, 320
BXO/HOM 321
BBIXO/[HOH 321
[lepeuncnenne 73
[InaBaTenpras nopoxka 288
[ToBenenveckas cymuocts 36
aBTomat 36
B3ammozeiicteue 36
JlesITeIbHOCTD 37
[Tonxkmace. Cu. IToromox
IToxcucrema 107, 442
rpaduueckoe npezgcrapienue 440
Iloncocrostnue 317, 324
HeopToroHamgbHOE 326
oproroHajabHoe 329
[Tomumopdusm 78
[Tomeuennoe snauyenue 46, 93, 96
location 347
npuMenenue 92
ITopt 207, 211
nmg 211
MHOKeCTBEHHOCTH 211
ak3emrrsap 211
TTocaepoBarensrocts 231
IToTok 34, 339
rpaduyueckoe npescraBiaerne 339
06bexToB 290
pabor 72
MojiesinpoBanue 294
cOOBITHI
BapHWaHTa UCIIOTb30BAHUS 243
UCKJIIOUUTEbHBIN 244
OCHOBHOI 244
Co00LeHII
Ha [uarpamme
KOMMYHUKanmn 231



[TpeomeTHbIN ykasaTens

yrpasienus 285, 340
BJIOKEHHBIH 231
BO BpeMeHu 235
mockuit 231
110 opranusaruu 277
mporerypubIit 231
pasnenenue 287
YIOPSA0YCHHBIH
110 BpeMenu 274
[Totomoxk 39, 78
[Ipencrasnenue 106, 107, 187, 443
RUP (Rational Unified
Process) 467
BapHAHTOB UCIIOJIb30BaHUS 48
B3auMo/ieiicTBust 49
nusaitna 49
pasBepThiBaHUA 49
peanuzaruu 49
cucrembl 112
crarnyeckoe 201
cnoxHoe 117
[Tpumecs 156
[Ipumeuanue 38, 91, 93
rpacduueckoe mpescTaBiaenne 38
MOJIEJINPOBAHIE
kommenTapuer 100
[TpumuTuBHBIHI THI 73
[Ipunaroe pasnenenue
untepdeiic u peamusanus 45
KJIACCHI 1 OOBEKTHI 45
THT U POJIb 46
[Ipodmis 99
[Tpornecc 339, 460
rpacuueckoe npejcrasienne 339
uTepaTuBHLI 50
KOHTPOJIbHbIE TOUKU 50
nomaroseiii 50
CKOHIIEHTPUPOBAHHBII Ha apXu-
TekType 50
C yIIpaBJsieMbIM pucKom 50
VTIPaBJIsieMbIil BADUAHTAMU UC-
mosib30BaHus 50
aswr 50
[Iporieccop 384
[Tpsimoe mpoextuposanue 30, 128
JarpamMmm
apredaxToB 424
BapMaHTOB MCIOIb30BaHNUs 259

L [489]

M0CJIEIOBATENIBHOCTH U KOMMY -
HuKauu 279
pasmerenus 436
cocrostHI 364
UarpaMMm AesTeabHOCTH 298
ucroab3oBanue quarpamMm 107

P

Pasnenenne 287, 331
Pacmmpenne
MEK/Iy BApUAHTAMU UCIIOJIb30Ba-
Hug 248
rpaduyeckoe
mpezicTaBieHue 248
MeXaHU3MBbI 458
obacth pactmpennst 290
TOYKa pactmmpeHus 248
PeakTtusHublii 00bekT 357, 361
Peanuzamus 163, 171
rpaduyeckoe npegcTaBiacHue 39
u unrepdeiic 45
Ponurens 39, 78
Poan 46, 227
BO B3aumojeiicrsuu 233
nmst 80
KJ1acca B accormanuu 80
MojiesTnpoBanue 394
Ha KOHI[ax accouuaiuu 158

C

C++, A3BIK IPOrPAMMUPOBAHMS
orobpaskenne UML-mozenn 30
CsoticTBO
crpouTenbubix 6;10k08 UML 101
Cssasb 32, 76, 77, 152
pragenne 181
HCITOJTb30BAHUS
(3aBucumocTb). Cm. 3aBUCUMOCTD
MeXIy KoomepanusiMu 394
HACJIeIOBAHUS
(0606mienne). Cu. O6061EHIE
obnamanus (arperaius). Cu. Arpe-
raius
cucTembl cBsizeit 165
c11ocoObl n306pakeHus 83
CTPYKTYpHast
(accommarnust). Cu. Accormanust
TpaccupoBKa 443
TpaccupoBku 377



CemaHTHKa
Biasenud 181
KJracca
MojiesmpoBanue 147
crangaptaas 140
Hosast 102
napaJieiuaMa onepaiuii 145
ITOYTOBOTO SITIMKA 342
panzeBy 341
cBsseit 150
cob6brTHii 307
Curnan 230, 304
atpubyThr 304
Curnarypa 78
CuHXpOHU3AIUS
3anuiienHas 344
nmapasnenbHas 344
rnocjenosBaresbHas 343
Cucrema 107, 441
«HOH-cTOI» 231
NET 369
Java Beans 369
aBTorHomHas 380
Bcrpoennast 380, 430
MozesiupoBanue 431
rpadguueckoe npezacTasiaeHue 440
kimenT-cepsepHast 380, 430
MojiesiipoBanue 433
komrionenTtHas 208
NET 27, 173, 174
COM+ 208, 210
CORBA 208
Eclipse 173, 174
Enterprise Java Beans
174, 208, 210
J2EE 27
KOHTEKCT 255

MO/IEJTUPOBAHUE aPXUTEKTYPbI 444

MTOTHOCTBIO pactpenenennast 430
MozieupoBanme 435
pacripesienentas 380
peasnbHoro Bpemenu 350
cucreM 446
¢ mojicucTeMaMu 445
TpeboBanus 257
XOPOIIIO CTPYKTypUpoBanHas 447
CroBapb cucrembr 69, 122
Coryuaii 228
Cob6prtue 302

[TpeameTHbIM ykasaTesnb

suernriee 303
BHyTpenHee 303
Bpemenu 305

BbI30Ba 305
nsmenenust 306
oryioxkennoe 317, 323
tpurrep 319

Coenunenue 173, 287, 331
Coobmenne 36, 223

call 229

create 229, 233, 266
destroy 229, 266
return 229

send 229

BO B3aumoyecTsnu 233
rpacuueckoe
npezacraBienne 36, 224
samnmmientoe 233
Kpyrosoe 351

Ha JparpamMmme mocJie[0BaTeIbHOC-
™ 267

curaas 304

Cormporpamma 288
Cocrosgnue 316

«panzeBy» 307

BroxenHoe 317. Cu. [loxcocTo-
sHUE

BHyTpeHHue repexo/ipt 317
BXOJTHOU M BBIXO/I-

Ho¥ achdexTsr 316
rpacuueckoe mpejcTaBiaenue 37
nmst 316

koneunoe 317, 332

HavajbHOe 317

obbekra 194, 312

mpoctoe 324

coctaBHOe 324

Cnernudukarus 43
Ccepuika 196, 215, 226, 457

BpemeHHas 215
rpaduueckoe npezacTaBiaeHue 227

Crepeorut 46, 93, 95

access 153, 184
bind 152
database 423
derive 152
document 372
dynamic 176
executable 372
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extend 154, 248
file 372, 417
import 153, 183
include 154, 247
instanceOf 153, 197
instantiate 153, 197
library 372
permit 152
powertype 153
process 347
refine 153
send 304
use 153
crangapTHbiii 99, 146
CTpyKTypHas CyIIHOCTD 32
CyObekr
rpaduyeckoe npejcrasierne 254
Cymnepxnacce. Cu. Pogurenn
Cymneprut 153
Cymraocts 32
aHHOTHpYTotast 38, 456
rpymnupyiomias 37, 456
3aBucumas 77
HeTporpaMMHast
Mo/leTupoBaHue 72
nosegenueckad 36, 455
aBToMar 36
B3auMozeiicTBre 36
eATeJbHOCTD 37
cTpyKrypHas 32, 454
Crenapuit 244
TecTUpoBaHus 259

T

Taitm-ayT 233

Ter 97

Tun 46
nuHaMmudeckuii 176
IepevncanMbIi 73
MIPUMUTUBHBIHN 73
cratudeckuii 176
ak3eMILisipa 192

Tpaccuposxka 443

TpebGosanue 38

y

V3en 36, 380
arpubyThl 1 oneparuu 382

rpaduyeckoe npezgcTaBiaeHue 36

nesareabHocTH 285

u aptedakt 381

opranusarus 383

nporieccop 384

ycTpoiicTBo 384

XOPOIIIO

CTpYKTypupoBanubiil 379, 386
Yerpoiicteo 384

()

Daza 462
ortopHas Touka 463
Masza mporecca 50
BHezpenue 51
KOHCTpynpoBaHue 51
HavajbHast 51
paspaborka 51
®Doxkyc ynpasienust 266

L

[Tuk paspaborku 465

Yy

Yactp 208, 213
MHOKecTBeHHOCTh 211, 213

1]
[11abson 145

)

Ixzemmsap 190, 191
accoruariuu. Cu. Ceplika
nms 193
n aberpakima 191, 192
KOHKpeTHBIH 197
mopra 211
tum 192
XOPOIIO CTPYKTYypupoBaHHbIii 198
IDJIeMeHT
MOJIeJTUPOBaHe TToBeeH st 250
pacnpezesneHust 382

Dddekr 318, 320
q

3wk MonespoBanus 29
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A

access, crepeorutt 153, 184
ActiveX 425

Ada, a3bIK

nporpammupoBanns 311, 343

API (application programming
interface), uarepdeiic npuKIaIHOrO
nporpamMmmupoBanns 218
association, orpannuenue 226

bag, orpannuenue 163
bind, crepeorun 152

C

C++, A3BIK TPOTPAMMIPOBAHUS
14, 46, 74, 99, 311
MCXOJIHBIN KoL 416
npeanoxenue friend 84
C, sI3bIK IIPOrpaMMUPOBaHUST 74
call, coobmtenne 229
COM+, KOMIIOHEHTHAasI CUCTEMA
208, 210
complete, orpanuuenue 157
concurrent, oneparusg 144
concurrent, CHHXpOHHU3UPYIOIIee
CBOICTBO 344
CORBA, koMII0HEHTHAS
cuctema 208
CRC-kapte1 67, 69, 87, 234
create, coobuenue 229, 233, 266
CocTosinne
ncropudeckoe 328

D

database, crepeoruir 423

derive, crepeornm 152

destroy, coobienne 229, 233, 266
disjoint, orpanuyenue 157
document, crepeornm 372
dynamic, crepeorum 176

Eclipse, komiioneHTHast cucrema
173, 174
Eiffel, a3bix nporpamMuposanus 14

[TpeameTHbIM ykasaTesnb

Enterprise Java Beans, koMmoHeHT-
Has cucrema 174, 208, 210
executable, crepeorum 372

extend, crepeorun 154, 248

F
file, crepeornn 372, 417

G

global, orpanuyenue 226
guarded, onepanusg 144
guarded, cunxpoHU3UpYyIOIIEe
CBOHCTBO 344

H
Hello, World, nmporpamma 60

IDL, a3k mporpamvupoBanust 416
import, crepeotun 153, 183
include, crepeorun 154, 247
incomplete, orpanuyenue 157
instanceOf, crepeorun 153, 197
instantiate, crepeotnm 153, 197

J

Java, ga3bik

mporpammupoBanus 46, 99
anmIeT «3ApaBCcTBY i, Mup» 53, 56
O6ubanorexa 57
UCXOHBIN KO/ 416
KOMITUJISITOP 59
orobpakenne UML-mozenn 30
cBs13p ¢ UML 54
CUHXpOHU3aNus 344

JavaBeans-kommonenTsr 69

Java Beans-xkommonenTtst 173

L

library, crepeorun 372
list, orpanuuenue 163
local, orpannuenmue 226
location
TmoMevYeHHOe 3HaueHune 347
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Objective C, s13bIKk TpOrpaMMHUpPOBa-
nus 14
OCL (Object Constraint Language),
SI3BIK OOBEKTHBIX OTPAHUYEHUIT
UML9S, 147
OMG, xonHCOpIIIYM

Web-caiir 453
OMG (Object Management Group),
KoHcopIuyM 16

Web-caiit 16
OMT (Object Modeling Technique),
MeToJ MojieTnpoBanud 14
OOSE (Object-Oriented
Software Engineering), metos
MoiesinpoBanus 14
ordered, orpatnunuetue 162
ordered set, orpannuenne 163
overlapping, orpanuuenue 157

P

parameter, orpanudenue 226
permit, crepeorntt 152
powertype, crepeorutn 153
process, crepeoTut 347

Q

query, omepanus 144

Rational Unified Process (RUP)
YHUDUIMPOBAHHBIN ITPOIECC
paspaboTKU IIPOrpaMMHOTO
obecrieuenus 468
NUCHUILINHEL 465
BUJI JieITeIbHOCTH 466
ureparu 465
Mozeh 466
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