INekuus 1. BBegeHue

BBeaeHue B Kypc «TeXHO/I0rmm NpoeKTMpoBaHusa

nporpaMMHoOro obecneyeHus»
OpraHuM3aunoOHHas CTPYKTypa Kypca

—‘ |

Mogen Ku3HEHHOTO LMKNa U TEXHONOTUYEC K1e
lapapurma oo beKTHO- npoueccel paspabotku MO (USDP)
OpMeHTUPOBAHHOro Noaxosa

- |
l -
! | Kackaduas, umepamueHas UHKpeMeHmansHas,
AbcmpazupogaHue, UHKANCYnAULUA, I(ypc "TeXHONOrUN NpOeKTUPOBaHNS cnupanbna_moaenu XUNOo.
Hacnedosarue, MOOYIILHOCTIB, [Npouecce:

0BBEKMEBI, KMacCkl, ampubyme, nporpaMMHoro obecneyeHus USDP (the Unified Software Development Pracess); Agile
memodsi u m.o.

]

OcHoBbl aHamu3a MO

] (Requirements Engineering)

MeTopuku BiHsyansHoro CASE- urcTpymeHTapwii (Rational
L8 AL L 2L Rose, Enterprise Architectu g.p.) Modenuposarue npedMemrHoll obnacmu;

Tpebogaxus u yrpaeneHue umu;
| | CucmemHelil aHanu3

| \
Unified Modeling Language CASE (Computer Aided Softvare/System A—‘

ger. 15,20 i Engineering):
HUGUUUPOSHHbIL S3IK SUSYaNEHOZ0 IBM Rational Rose, Borland Together; Mcrosoft Beepenue B
ModenuposaHus

Apxumexmypa l10;
aHanu3 u rpoekmupo eadue,
Visio; Sparx Systems Enterprise Architect; NPOEKTUPOBAHNE nor—— WaboHb! MPOSKMUPOSaHUS
Genfleware Poseidon; SmartDraw; Dia; Telelogic
TAU G2, StarUML; dpyaue npozpammsl
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Llenu 1 3agaum Kypca

M3y4nTb OCHOBHbIE 3/1EMEHTbI 6a30BOM HOTALUM
a3blka UML (Bepcus 1.5);

MN3yunTb METOAMKY MOCTPOEHUS BU3YasbHbIX
MOZAENEN NPOrpaMMHbIX CUCTEM;

OcBOMTb METOAUKY NPOBeAEHMS aHan3a
NPOrpaMMHbIX CUCTEM (OU3HEC-aHaNM3, aHanus
(byHKLIMOHasIbHbIX TpeboBaHWN, aHaK3
NpeLeaeHToB, CUCTEMHbIN aHanms),

O3HAaKOMUTCH C OCOODEHHOCTAMMU
NPOEKTUPOBAHUSA MPOrPaMMHbIX CUCTEM.
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Jlekumsa 1. BBegeHue
Fnoccapv HEKOTOPbIX TEPMUHOB

Apmedgpakm (artifact) — anemMeHT nHdopMaLnmn, NCMOSb3yEMbIN NN NOPOXKAAEMbIN B
npouecce pa3paboTku nporpaMmMHOro obecneyeHus.

Apxumekmypa (architecture) — norndeckas n ousmyeckas CTpyktypa CUCTEMBI,
chopmMmpoBaHHas BCEMU CTPATErNMYECKUMU U TaKTUYECKUMU NPOEKTHBIMU PELLUEHUSIMM.

B3aumodelicmeaue (interaction) — obmMeH coobLEHNSIMUN C LIESNbI0 JOCTUXEHUS
onpeneneHHon uenu.

Knaccugpukamop (classifier) — onckpeTHas koHuenuus moaenu, obnagatouwias
NHANBMAOYANbHOCTLIO, COCTOSIHUEM U NOBEAEHUEM, HAaXoasLAACa B onpeaeneHHbIX
OTHOLLIEHMSIX C APYTMMU 3NIEMEHTAMUN MOAENN.

Modenb (model) -- abcmpakuus unsndeckon CUCTeMbI, paccMmaTpuBaemasi ¢
onpeaeneHHon TOYKM 3pEHUs, NpeacTaBrneHHas Ha HEKOTOPOM SA3bIKE UMW B rpadonyecKon
doopme.

Memood (method) — 310 nocnenoBaTenbHbIN NPOLECC CO34aHNa MOAENEN, KOTopble
ONuUCbIBalOT pasfnyHble CTOPOHbI paspabaTtbiBaeMon NporpaMMHON CUCTEMbI.

Memodosnoaus (methodology) — COBOKYNHOCTb METOAOB, NPUMEHSEMbIX B LMKIE
pa3paboTkn, 06begNHEHHbBIX 06LWMM OMMOCOPCKUM NOAXOA0M.

OmHoweHue (relationship) — cemaHTHUyecKkasi CBs3b MeXay OTAEeSIbHbIMU fIeMEHTaMM
mMoLenu

lMpedmemHas obrnacmpb (domain) - YacTb peanbHOro Mmpa, Kotopas UMeeT
CyLleCTBEHHOe 3Ha4yeHne UM HernocpeacTBeHHOe OTHOLLEHME K npoueccy
PYHKLUMOHNPOBAHUSA NPOrpaMmmeil.

Ponb (role) — umeroliee nMs cneumn@uueckoe noBeAeHNe HEKOTOPOW CYLLIHOCTH,
paccMaTpyvBaEMOW B ONpeaeSIEHHOM KOHTEKCTe. Posib MOXET 6bITb CTaTMYECKON 1K
OVNHAMNYECKOW. .

CemaHmuka (semantics) — dopmanbHaga cneyndmkaumns 3Ha4eHNn 1 NOBEAEHUS Yero-
nnoo.
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CNno)>XHOCTb NPOrpaMMHbIX CUCTEM

npOMbILIJJ'IeHHbIM nporpaMmMmHbIM CUCTEMAM MNpuUcyLla CsioXckHoCcmb — OAWH pa3pa60TL||/||< HE B CUITaX OXBATUTb
BCe acCleKTbl CUCTEMbI N €€ CJTIO)KHOCTDb lNnpeBbillaeT BO3MOXXHOCTU HYerioBe4YeCKOro MHTersJ1eKTa. CnoxHble
nporpamMmmMHbie CUCTEMBbI Tpe6y+0T COI'IpOGO)KaeHUFI, coxpaHeHuUAd N UMerT TeHOEHLUWIO K 380/1r0yuUuU B npouecce
X NCMNoJrib30BaHUA.

ConpoeoxdeHue (maintenance) -- CNpaBrieHne BbISBIIEHHbIX OLLMOOK; coxpaHeHue (preservation) —
nonbITKa NpoAasieHns PyHKLNOHNPOBaHUS yCTapeBLnX N pacnagarowmxcs yacteun 1O Bcemm BO3SMOXHbIMU
cnocobamu; asosnroyusi (evolution) -- peakums Ha UISMEHEHUEe TeEXHUYECKNX TpeboBaHMi.

P R

MAaTb NnpM3HakoB croXxHou cuctemsol (M3 padbotr CanmoHa u Kyptya):

CnoXHble CUCTEMbI YaCTO SABMAIOTCA nepapxmyeCkMMm N COCToAT N3 B3aMMO3aBUCUMbIX NOOACUCTEM,
KOTOpPbl€ B CBOKO o4epelb CaMn MOTYT ObITb pas3genedbl Ha NnogcucTtemMbl 1 T.4. BrJioTb 40 CaMOro
HU3KOIo YPOBHHA.

Bbl60p, Kakme KOMMNOHEHTbI B JaHHOW CUCTEME CHUTAKOTCA ANnemMeHTapHbIMAU, OTHOCUTESNIbHO NPON3BOJSIEH
1 B 6OMbLLOW CTENEHN OCTaBNSAETCA Ha YCMOTpPEHUE UCCrieaoBartesis

BHYTPUKOMMNOHEHTHas CBSA3b 0ObIYHO CUITbHEE, YEM CBSI3b MEXAY KOMMOHEHTaMU.

Nepapxmyeckme cuctembl 06bIMHO COCTOAT M3 HEMHOIMX TUMOB MNOACUCTEM, MO-PasHOMY
CKOMOVHMPOBAHHbLIX U OpraHN30BaHHBbIX.

No6as paboTatoLLasa cnoxHas cuctema ABMAETCs pesynsTaToM pasBuUTus paboTtasLuen Gonee NPocTon

CUCTEMbI
OCHOBHbIe NMPpUYnHLI, NpuBoAsiline K CJIOXKHbIM nporpaMmMHbIM CUCTEMaM

CNOXHOCTb pearibHoM NnpegMeTHon obnacTu (peanbHOro Mmpa) U3 KOTopour NpUXoauT 3akas Ha
pa3paboTky;

TPYAHOCTb YNpaBreHns NpoLeccomM pa3paboTku;

HeobxoauMocTb 0b6ecneynTb 4OCTaTOYHY MTMOKOCTb CUCTEMBI;

HeyaoBNeTBOPUTENbHBLIMM cNocobammn onnucaHnsa NoBeaeHns 6oNbLINX ANCKPETHBLIX CUCTEM.
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AnropurMuuyeckass U 06 beKTHO-
OpPMEeHTUPOBAHHAA AEKOMMO3ULIUKN

[MpoekTupoBaHNE CIMOXHbIX MPOrPaMMHbIX CUCTEM CBA3AHO C HEOBXOAMMOCTLIO pa3aensTb UX Ha BCe
MEHbLUNE N MEHbLLME MNOACUCTEMbI, KXAYH N3 KOTOPbIX MOXHO COBEPLUEHCTBOBATbL HE3ABMCUMO.
[Mpouecc pasgeneHnsa cuctem Ha bonee menkue NoAcucTeMbl HasbiBaeTcs 0ekomoauyued.
OcHo8HbIMU criocobamu OeKoMrno3uyuu si8risitomcs:

Anzopummuyeckasi 0eKoMno3uyusi — 3mo rpouecc pa3bueHuss cucmemsi rno anzopummam. Kaxobit
MOOysib cucmeMbl 8bInosiHaem oOuH U3 amarios (¢pyHKyul) obuwezo npouyecca. Pesynbmam pa3bueHusi
ompa)xaemcs 8 hopmyrie:

lpoepamma = [laHHbIe + Anzopummbl

O6BLekmHo-opueHMupoeaHHasi 0eKoOMMo3Uuuyusi — rnpouecc pa3bueHusi cucmemsl Ha Yacmu,
coomeemcmeytouwjue Kriaccam u obbekmam ripedmemHou obracmu.

O6beKkTbl B3aNMOAENCTBYIOT APYr C APYroM, 06MeHMBasiCb COOOLLIEHNAMM U BbICTYNas APYr K Apyry B
OTHOLLEHUKN «KnneHT/cepep». CoobLLIEHNS, KOTOPbIE MOXET MPUHMMATL OOBLEKT onpeaeneHbl B ero
NHTepdence. B aTom cMbIcne Nocbifika coodLeHns «0ObEKTY-CepBEPY» IKBUBANEHTHA BbI3OBY
COOTBETCTBYHOLLIErO MeToaa obbekTa.

O6'beKTHO-OpI/IeHTI/IpOBaHHaFI AJEKOMMOo3nuna MMeeT HECKOJIbKO Ba>KHbIX NMpenMMyLLECTB rnepen
aﬂFOpMTMquCKOVIZ OHa YMeHbLUa€eT pa3Mep CUCTEM 3a CHET NOBTOPHOIO NCIMOJ1Ib30OBaHUA obLwmx
mexaHmnamoB, OOC 6onee rmbkun n npoLle 3BOJINUNOHUNPYHOT, CYLLECTBEHHO CHUXXAETCA PUCK MNPU
CO3aHNN CNOXXHOW I'IpOFpaMMHOl\/i CNCTEMDbI, T.K. OHa pa3BUBaAETCA N3 MEHbLUNX CUCTEM, B KOTOPbIX Mbl
YBEPEHDLI.
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OO1BLEeKTHO-OPUEHTUPOBAHHbLIN nNoaxoa
K pa3spabotke 1O

O6bekmHo-opueHmMupo8aHHbIl aHalu3 u npoekmuposaHue (OOATT,
Object-Oriented Analysis/Design) - TexHonornsa paspaboTku NporpaMmMHbIX CUCTEM, B OCHOBY
KOTOPbIX NONOXXeHa 06 bLEKTHO-OPMEHTMPOBAHHAA METOAO0NOIMSA NpeacTaBeHns NpegMeTHON
obnacTtu B BuAe 00BHEKTOB, SBMSAIOLNXCS 3K3EMMNIIAPaMy COOTBETCTBYHOLLMX KNaCCOB.

OGBGKTHO-OpMeHTMpOBaHHbIﬁ dHaJIN3 — 3TO MEeTO aHal1In3a, I/ICCJ'Ie,EI,yI-OLLI,I/IIZ Tpe6OBaHVIFI K
cncremMme C TOHKMN 3peHnA KrinaccoB U 06BbEKTOB, OTHOCALLMXCS K cnoBapro npe,u,meTHon obnactw.

O6bLEKTHO-OPUEHTUPOBAHHOE NMPOEKTUPOBaAHUE — 3TO METOA MPOEKTUPOBaHMS,
coyeTarLwmin NnpoLecc 00 bEKTHO-OPMEHTUPOBAHHOW OEKOMMNO3ULNM U CUCTEMY 0D03HaYEHNS
anga npencraBneHnst NOrmyeckon n OU3MYECKON, a TaKkke CTaTU4eCcKon U AMHaMUYECKON
Mogenen NPoeKTMpPyeMon CUCTEMBI.

O61bEeKTHO-OpUEHTMPOBaHHOE NMpPorpaMMMpoBaHMe — 3TO MeTo, NPorpaMMMpoOBaHKS,
OCHOBaHHbI Ha NpeacTaBNeHNN NporpaMmmbl B BUAE COBOKYMHOCTM B3aMMOAENCTBYHOLLMX
00BEKTOB, KaXKAbI U3 KOTOPbIX SIBMSAETCS 9K3EeMMMNAPOM ONpeaeneHHoro Knacca, a knacchbl
ABMAOTCSA YNieHaMn onpeaeneHHon nepapxmm HacnegoBaHus.
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NMpuHUMNbI 06 bEKTHO-OPUEHTUPOBAHHOIO
noaxoaa

OB6bEeKTHO-OPMEHTUPOBAHHAA TEXHONOMS OCHOBbLIBAETCA Ha 06 beKTHON Moaenu (object model),
KoTopas, cornacHo .By4y, 6a3upyeTtca Ha YeTbIpex rmaBHbIX NPUHLUKUNAX (rMaBHbIX B TOM CMbICNE, YTO
6e3 nboro N3 HUX Moaesnb He ByaeT 0ObLEKTHO-OPUEHTUPOBAHHON): abcmpaauposaHue, UHKarcynsayuus,
MOOYrIbHOCMb, UEPapXUu4HOCMb, MOSIUMOPGOUIM.

AGcTpakuusa (abstraction) — BblaensieT cywecTBEeHHbIe XapaKTePUCTUKU HEKOTOPOro 0ObekTa,
KOTOpbI€ OTNIMYAIOT OT BCEX APYrMX OOBEKTOB M YETKO ONpeaensitoT ero KoOHUenTyanbHble rpaHnLbl 4
HabnopaTens.

AGcTparmpoBaHue — NPOLECC BbISIBIIEHNSA abCcTpakuui.

Abcmpakuus onpenensieT rpaHuuy npeacTaBneHns COOTBETCTBYHOLLEIO arieMeHTa Modesiu n
NpuMeHsieTcs ansa onpeaeneHnsa dpyHaameHTanbHbix noHaTMn OOl Takmx Kak Kriacc n obbexkm.

MHkancynauma (encapsulation) — npouecc otaeneHusa Apyr oT Apyra anemMeHToB 00bekTa,
onpenensioLLMX ero yCTPOMNCTBO U NoBeaeHne.

NHKancynauus xapakTepusyeT COKpbITUE OTAEmNbHbIX AeTanel BHyTPEHHEro YCTponcTBa KnaccoB OT
BHELUHMX MO OTHOLLEHWUIO K HEMY OOBEKTOB MW NONb30BaTENEN.

NHkancynauus onpenenseT YeTkme rpaHunLbl MeXay pasnmyHbiMyU abCcTpakLnsMu.
ABCTpaKLMsa 1 MHKaNCYnauusa OONOMHST ApYr Apyra: abcTparmpoBaHue HanpaerneHo Ha Habrtogaemoe
noBefeHne 00bekTa, a MHKancynsaUusa 3aHMMaeTcsl BHYTPEHHUM YCTPONCTBOM.

MoaynbHoCcTb (modularity) — 3TO CBOMCTBO CUCTEMbI, KOTOpPas bbifa pasnoxkeHa Ha BHYTPEHHME
CBsi3aHHblE, HO crnabo cBA3aHHble Mexay cobon mogynu.
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NMpnHUNNBbI 06 BHLEKTHO-OPUEHTUPOBAHHOIO
noaxoaa (npopormkeHue)

Wepapxusa (hierarchy) — ynopsagodeHune abecrTpakumimn, pacnonoXeHne nx no ypoBHsSM. (B opyromn
nuTepaTtype 3T0 NOHATME BBOAUTCSH KaK «HacregoBaHue»)
OCHOBHbIMY BUOAMWN MEPAPXNYECKUX CTPYKTYP NPUMEHUTENBHO K CIIOXHbBIM CUCTEMaM SBMISIKOTCS

CTPYKTYypa KrnaccoB (nepapxus «is-a» -- CTPYKTYpa 06BLEKTOB (Mepapxus
OTHOLLEHVe «0bobLLeHne/cneynanm3aunsa» «part of» -- YacTb OT NN OTHOLLIEHUE
NN «HacnegoBaHNe») arperauun)

Agptofyc  Nerkoeold 3JnexTpokap ABTOLWCTERHE Topmoza [Hewratens  Kyzoe JNeKTponMTaHKME  DXNawgeHHe

Monumopduam (polymorphism) — Hannume MHOXecTBa PopM Unn peanusaunm KOHKPETHON
PYHKLMOHANLHOCTH

Mog nonumopgusmom (rpey. Poly - mHoro, morfos - ¢goopma) noHMMaeTcs CBOMCTBO 06BLeKMo8 NpUHNMaTh
pasnunyHble BHELLHNE (hOPMbl B 3aBMCUMOCTUN OT OBCTOATENBCTB.

C To4km 3peHna OOA nposiBrieHnemM nonmmMmopguama aBnseTca 10, YTO OHY U Ty Xe (PYHKUNOHANbHOCTb
NPOrpamMMHON CUCTEMbI MOXHO peannu3oBaTb HECKONbLKMMN pa3HbIMU BapyaHTaMn ee apXUTeKTYpbI.
MpumeHuTeneHo k OOl nonumopgbusm 03Ha4aeT, YTO AENCTBUS, BbINOSTHAEMbIE OOHOMMEHHBLIMU METOL4aMM,
MOTryT pasnuyaTbCs B 3aBMCUMOCTU OT TOrO, K KAKOMY U3 K/1laCcCco8 OTHOCUTCS TOT UM MHOW METOL.
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Knaccbl U 00BbeKTbl

Knacc (class) npeactaBndaet cobon abcmpakuyuto COBOKYNHOCTU pearibHbiX 06bEKMo8, KOTOpble UMEKT
o6 Habop cBOMCTB 1 0bnagalT OANHAKOBBLIM NOBEAEHUNEM.

O6bexkm (object) — aTO Hekas CyLWHOCTb peanbHOro Mupa Unmn KoHUenTyanbHas CyLHOCTb C YETKO
onpeaeneHHbiMu rpaHmuamm. Kaxxabihi 06beKT B CUCTEME NMEET TPU XapaKTEPUCTUKN: COCTOSIHUE,
noseaeHue 1 nHamBuayanbHocTb. O6bekT B kKOHTekcTe OOl paccmaTpmBaeTcs Kak 9Kk3eMnnap
COOTBETCTBYHOLLIETO Knacca.

Ob6bekmbl, KOTOPblE HE UMEKOT NOEHTUYHbLIX CBOMCTB U He 06nagatoT OANHaKOBbIM NOBEAEHMEM, MO
onpeneneHnto, He MoryT OblTb OTHECEHBI K OQHOMY KJiaccy.

CocTtosiHmeMm (state) o6bekTa Ha3bIBaeTCsl O4HO U3 YCNOBUIN, B KOTOPbIX OH MOXET HaXOAUTLCS.
CocTosiHne obbekTa xapakrepmayercs nepevyHem (0bbIMHO CTaTUYECKMM) BCEX CBONCTB AAHHOIO ob6bekTa
N TEKYLLUMN (OMHAMUYECKMMWN) 3HAYEHUSMUN KaXXO0ro U3 3TUX CBONCTB — aTpubyThl (attribute) obbekTa
NoBepeHume obbekTa (behavior) — onpenensieT, kak 06bEKT pearnpyeTt Ha 3anpochkl APYrMx 0OGbEKTOB U
YTO MOXET AenaTb cam OObEKT.

[MoBenoeHne obbekTa — 3TO ero Habngaemas n npoeepsieMas U3 BHe aesTenbHocTb. [oBeaeHne
peanuayeTcsa ¢ NomoLblo Habopa onepauunn (operation) obbekTa.

MHanBuayanbHocTb (identity) o3Havaert, 4To Kaxabli OOGbEKT YHUKANEH, AaXe eCnnN ero COCTOAHNE
NOEHTUYHO COCTOSAHMIO ApYroro o6bekTa. YHUKanbHOCTb OObeKTa peanmayeTcs B €ro MMEeHW: ABa pa3sHbIX
obbekTa, NpuHagnexawmx ogHOMY Kraccy He MOryT UMETb O4MHAKOBOE MMS.

KayecTBO Knaccos
«Xopowuti» Knacc AOMKEH OTpaXaTb TONbKO OAHY OCHOBHYIO CYLLHOCTb. Ha3BaHmnA knaccoB BbIGUpatoT B
COOTBETCTBMM C NOHATUAMM NpeaMeTHOM obnacTtu. MiMsi knacca AOMmKHO BbITb CyLLECTBUTENBHBIM B
€QVHCTBEHHOM 4ucre, Hanbonee TOYHO XapakTepuayoLeM NpeagmMer.
«Xopowut» Knacc QOrMKEH coaepaTb BCe HeobxoaumMble aTpubyThl, XapakTepusyoLmne Mogenmpyemyto
CYLWHOCTb NpeamMeTHon obnacTtu B KOHTEKCTe gaHHoro 10 n obnagate HEOBXOAMMBLIM U AOCTATOYHbLIM
Habopom onepauui.
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MopnenupoBaHue knaccoB B UML

Moaenu knaccos OOA Moaenb KnaccoB Ou3Hec-aHanu3a

business entity (6usHec-cyLHOCTb)
— Knacc busHec-aHanmsa,
CNY>XUT ONs1 MOOENMpOBaHNS

oToDpaXkeHune Hekom HOCTWU L Y,
p ..,e €KO CyLL'I ocC bUS|neSS entlty I'Ipep,MGTHOI/I O6J’IaCTI/1
npeamMeTHoOn obnacTtu.

OCHOBHOE HazHaueHue —
XpaHeHne JaHHbIX
bounary (rpaHW4HbIi Knacc) — Knacc Moaenb knaccos OOP

NporpamMmmMHON CUCTEMBI,

npeacTasnAvoLWUnM MHTEpdenc
MeXAy BHELLHUM ClassName KNacc NpoeKTUPOBaHUS —
nonb3oBaTtenem (actor) u KNacc NporpamMmMHoN

NpOrpaMMHON CUCTEMOWU CUCTEMbI, OCHOBHOI BUL,
control (meHeaxep) — Knacc moaenu

NPOrpamMMHON CUCTEMbI,

oTobpaxaroLmin dNeMeHThI

yrnpaBneHus

entity (cywHocTb) -- knacc
NPOrpaMmMHON CUCTEMbI,

®opname()

control $opname2()




Nekuun 2. Tema 3
Ha3HavyeHue n OCHOBHbLIE 3neMeHTbl A3bika UML

UML (cokp. ot Unified Modeling Language — yHUMpPUUNPOBaHHbIN A3bIK
MOAENMPOoBaHNA) — AA3blK rpadoM4eCcKoro onncaHmns ang
B obnactn pa3paboTku

UML aBnsetca a3bIkoM LUMPOKOro npoduns, ato :
Ncnonb3yrLwun rpadgpuyeckne obos3HavdeHna Ons co3gaHus
, HasblBaemon UML moOleribio.

UML 6b1n1 co3gaH ans onpeneneHns, Busyanmsaunm, NpoekTUpoBaHUS r
OOKYMEHTMPOBAHUS B OCHOBHOM MPOrpaMMHbIX CUCTEM.

Ncnonb3oBaHne UML He orpaHunynBaeTcs mogennpoBaHMeM NporpaMmmHOro
obecneyveHus. Ero Takke ncnonb3yoT asns ,
N oToDpaXeHus

UML nos3BonsieT paspabotymkam NO goCTUrHyTb cornaweHns B rpapnyeckmx
0003Ha4YeHUsX Ansa npeacrasneHns obLwmx NoOHATUM (Taknx Kak Kracc,
KOMMOHEHT, 0bobLieHne (generalization), o6beanHeHne (aggregation) u
noseneHne) n 6onblue CKOHLEHTPMPOBATLCS Ha NPOEKTUPOBAHNN N apXUTEKTYpPE.


http://ru.wikipedia.org/wiki/Ð�Ð½Ð³Ð»Ð¸Ð¹Ñ�ÐºÐ¸Ð¹_Ñ�Ð·Ñ�Ðº
http://ru.wikipedia.org/w/index.php?title=%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Ð�Ñ�Ð¾Ð³Ñ�Ð°Ð¼Ð¼Ð½Ð¾Ðµ_Ð¾Ð±ÐµÑ�Ð¿ÐµÑ�ÐµÐ½Ð¸Ðµ
http://ru.wikipedia.org/wiki/Ð�Ñ�ÐºÑ�Ñ�Ñ�Ñ�Ð¹_Ñ�Ñ�Ð°Ð½Ð´Ð°Ñ�Ñ�
http://ru.wikipedia.org/w/index.php?title=%D0%90%D0%B1%D1%81%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Ð¡Ð¸Ñ�Ñ�ÐµÐ¼Ð°
http://ru.wikipedia.org/wiki/Ð�Ð¾Ð´ÐµÐ»Ð¸Ñ�Ð¾Ð²Ð°Ð½Ð¸Ðµ_Ð±Ð¸Ð·Ð½ÐµÑ�-Ð¿Ñ�Ð¾Ñ�ÐµÑ�Ñ�Ð¾Ð²
http://ru.wikipedia.org/wiki/Ð�Ð¾Ð´ÐµÐ»Ð¸Ñ�Ð¾Ð²Ð°Ð½Ð¸Ðµ_Ð±Ð¸Ð·Ð½ÐµÑ�-Ð¿Ñ�Ð¾Ñ�ÐµÑ�Ñ�Ð¾Ð²
http://ru.wikipedia.org/wiki/Ð�Ð¾Ð´ÐµÐ»Ð¸Ñ�Ð¾Ð²Ð°Ð½Ð¸Ðµ_Ð±Ð¸Ð·Ð½ÐµÑ�-Ð¿Ñ�Ð¾Ñ�ÐµÑ�Ñ�Ð¾Ð²
http://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Ð�Ñ�Ð³Ð°Ð½Ð¸Ð·Ð°Ñ�Ð¸Ð¾Ð½Ð½Ð°Ñ�_Ñ�Ñ�Ñ�Ñ�ÐºÑ�Ñ�Ñ�Ð°
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« UML nossonset pukcmpoBaTth peLlleHns, NpuHATbLIE NPY Co34aHnN pasnunyHbIX
NpOrpamMMHbIX CUCTEM.

« UML nosBondeT otobpaxaTtb U CTaTUYECKYIO CTPYKTYPY, U AMHAMUYECKOE NOBEAEHNE
CUCTEMDI.

« B UML nmeroTca KOHCTPYKUMW ON4A pacnpegeneHnsa moaernen no nakeram, ¢ noMoLbto
KOTOPbIX pa3paboTymKku MOryT pasfgensTb CUCTEMY Ha COCTaBHbIE YacCTM.

* B UML ecTb CTpyKTYypbIl, NO3BOSISAOWME OTOOpaxaTb peLleHns No peanmsaumm CUCTEMbI U
OpraHn3oBbIBaTb BbINOSIHAEMble BroKM NporpaMmmbl B KOMAOHEHTHI.

« UML He aBngaeTca A3bIKOM nporpaMmmMmmpoBaHud. [NporpaMMHbIA KO4 MOXHO MOMyYuUTb Ha
OCHOBE CO31JaHHOW MOAesNun, ¢ APYroM CTOPOHbI, HA OCHOBE UCXOAHOro Koda MOXHO
BoccTaHoBUTL UML-mogenu yxe CyLlecTBYOLWMX MPorpamMm.

* UML — He popmanbHbIN A3bIK ANs gokasaTtenbcTBa TeopeM. OH ABNSETCSA A3bIKOM
MoAenMpoBaHna obLero HasHa4YeHus.

* UML — ONCKpPETHBbIN A3bIK MOAENUPOBAHUSA N HE NpeaHa3Ha4vyeH ans pa3paboTku
HenpepbIBHbIX CUCTEM, BCTPEYalOLLNXCS B PU3MKE N MaTEMATUKE.
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Uctopusa cospaHmna UML
B n , paboTaBLuMe B KOMNaHUn , 06beanHuNn ceomn
yCunus ans cosgaHusi HoBOro A3blka 06bEKTHO-OPUEHTUPOBAHHOIO MOLENMPOBaHNA. 3a OCHOBY A3blka UMW
ObInn B35ITbl METOABI MOAENMPOBaHUs, paspaboTtaHHble Byvyem (Booch) n Pambo (Object Modeling
Technique — OMT). OMT 6b151 OpMeHTUPOBaH Ha aHanus, a Booch — Ha NpoekTupoBaHue NPorpaMmmMHbIX
cucteM. B oktabpe Obina BeinyLieHa npegsaputensHas sepcus 0.8 yHnguumposaHHOro metoga
{ Unified Method). OceHbto 1995 roga k komnaHuu Rational npucoeguHuncs , aBTOp
metoaa Object-Oriented Software Engineering — OOSE. OOSE obecne4ynBan npeBOCXOAHbIE
BO3MOXHOCTU AN cneumdurkauum bnsHec-npoLeccoB U aHanuaa TpebosaHui Npy NOMoLLm

. OOSE 6bIn Takke NHTErpupoBaH B YHUOULIMPOBAHHLIN METO/.
Ha aTom aTane ocHOBHasi porib B opraHu3aumm npouecca paspadotkm UML nepeluna K KOHCopunymy

. 'pynna paspabotunkos B OMG, B kOTOpYIO Takke Bxoannu byd, Pambo n

AkobcoH, BbinycTuna cneundukaumm UML sepcun 0.9 1 0.91 B ntoHe n okTabpe i
Ha BonHe pactyuwero nHtepeca k UML k pa3paboTke HOBbIX BEPCUM A3blKa B pamMKkax KOHCopLuyma

npMcoeauHUIINCL Takne KoMnaHum, Kak : , I-Logix,
IntelliCorp, , ICON Computing, MCI Systemhouse, , , ,
n . PesynstaTtom coBmecTHoM paboTel ctana cneundukaums UML 1.0, sbiwewas
B AHBape roga. B Hosabpe Toro xe roga 3a Hen nocnegosarna Bepcud 1.1, cogepkasLuas ynyylleHus

HOTaUWK, a Takke HEKOTOpPbIE pacLUMPEHNA CEMAHTUKN.
Mocneaytowme pennsbl UML Bkntovanu sepcun 1.3, 1.4 n 1.5, onybnmkoBaHHbIE, COOTBETCTBEHHO B UIOHE

, CeHTabpe n mapte
cl>op|\/|aanas=| cneumndukauma nocrnegHemn Bepcvwl UML 2.0 onybnukoBaHa B roga. CemaHTuMKa
A3blka Bblfla 3Ha4YNTENbHO YTOMHEHA U paclunpeHa anga nogaepxkm metogonorum Model Driven
Development — (aHrn.).

UML 1.4.2 npnHAT B Ka4ecTBe MexayHapoaHOro ctaHgapTa / 19501:


http://ru.wikipedia.org/wiki/1994_Ð³Ð¾Ð´
http://ru.wikipedia.org/w/index.php?title=%D0%91%D1%83%D1%87,_%D0%93%D1%80%D0%B0%D0%B4%D0%B8&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A0%D0%B0%D0%BC%D0%B1%D0%BE,_%D0%94%D0%B6%D0%B5%D0%B9%D0%BC%D1%81&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Rational_Software
http://ru.wikipedia.org/wiki/1995_Ð³Ð¾Ð´
http://ru.wikipedia.org/wiki/Ð�Ð½Ð³Ð»Ð¸Ð¹Ñ�ÐºÐ¸Ð¹_Ñ�Ð·Ñ�Ðº
http://ru.wikipedia.org/w/index.php?title=%D0%AF%D0%BA%D0%BE%D0%B1%D1%81%D0%BE%D0%BD,_%D0%90%D0%B9%D0%B2%D0%B0%D1%80&action=edit&redlink=1
http://ru.wikipedia.org/wiki/Ð¡Ñ�ÐµÐ½Ð°Ñ�Ð¸Ð¹_Ð¸Ñ�Ð¿Ð¾Ð»Ñ�Ð·Ð¾Ð²Ð°Ð½Ð¸Ñ�
http://ru.wikipedia.org/wiki/Ð¡Ñ�ÐµÐ½Ð°Ñ�Ð¸Ð¹_Ð¸Ñ�Ð¿Ð¾Ð»Ñ�Ð·Ð¾Ð²Ð°Ð½Ð¸Ñ�
http://ru.wikipedia.org/wiki/Object_Management_Group
http://ru.wikipedia.org/wiki/Object_Management_Group
http://ru.wikipedia.org/wiki/1996_Ð³Ð¾Ð´
http://ru.wikipedia.org/wiki/UML_Partners
http://ru.wikipedia.org/wiki/UML_Partners
http://ru.wikipedia.org/wiki/Digital_Equipment_Corporation
http://ru.wikipedia.org/wiki/Hewlett-Packard
http://ru.wikipedia.org/wiki/Hewlett-Packard
http://ru.wikipedia.org/wiki/Hewlett-Packard
http://ru.wikipedia.org/wiki/IBM
http://ru.wikipedia.org/wiki/Microsoft
http://ru.wikipedia.org/wiki/Oracle_Corporation
http://ru.wikipedia.org/wiki/Rational_Software
http://ru.wikipedia.org/wiki/Texas_Instruments
http://ru.wikipedia.org/w/index.php?title=Unisys&action=edit&redlink=1
http://ru.wikipedia.org/wiki/1997
http://ru.wikipedia.org/wiki/1999
http://ru.wikipedia.org/wiki/2001
http://ru.wikipedia.org/wiki/2003_Ð³Ð¾Ð´
http://ru.wikipedia.org/wiki/Ð�Ð²Ð³Ñ�Ñ�Ñ�
http://ru.wikipedia.org/wiki/2005
http://en.wikipedia.org/wiki/Model-driven_development
http://ru.wikipedia.org/wiki/ISO
http://ru.wikipedia.org/wiki/IEC
http://ru.wikipedia.org/wiki/2005
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JAT1anbl co3naHusa UML

MpenpicTopus

Fusion RFP 'pynnbl lMpennoxexue
Lnaep/ 1-51 nonbITka Hatl:gg?;cq yNIpaBneHms UML
Mernnop yHUDMKALWM HF;B‘ UML o6beKTamu 0006peHo
OMT, Byy, CRC (OMG) OMG

Pambo
(OMT) 2003 2004

IDxexo6coH
(Objectory)

" Byy 1 Pambo | IxekobcoH Mpoponxexue
: : UML craHoBuTCS
- Koymianon (OMT) obbeauHs- (Objectory) T AT pa3pabotku UML
D I0TCS B KOMMaHUK | | mprcoeamnHsieTcs Y
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MDA (Model Driven Architecture) - 6yaywee UML

MDA gaet BuaeHue Toro, Kak paspabaTbiBaTb NnporpaMmHoe obecneveHne Ha ocHoBe mogenen. CyTb 3TOro
BUOEHMWS 3aKMOYaETCH B TOM, YTO MOAENW yNpasnsoT co3gaHMeEM UCMOMNHAEMOM NPOrpaMMHON apXUTEKTYPbI.
B HacTosLee Bpems yxxe BCTpedaeTca NnogobHbIN noaxoa K paspaboTke nporpaMMHOro obecneyeHunst, Ho
MDA no3BosnsieT TO4HO onpeaennTb CTENEeHb aBToMaTmM3auum 4aHHOro npouecca, Yero 4o CMx nop yaasanoch
AocTnYb JoBosbHO peako. B MDA cosgaHue nporpammMHoro obecneveHns nponcxoanT B pesynerate psiga
TpaHcdopMauum Mogenu npu nogaepkke MHCTpymeHTa mogenuposanHms MDA. AGcTpakTHas
MalLMHHOHe3aBucumas mogenbs (computer-independent model, CIM) ncnonesyetcs kak ocHoBa AJ1s
nnatgopmoHesasucnumon mogenu (platform-independent model, PIM). PIM TpaHcdopmupyetca B
nnatgopmosasncumyto mogens (platform-specific model, PSM), kotopasa npeobpasyeTcs B Kog.

A
MatumHHo- = Mnardpopmo- Mnardopmo-
HesaBMCUMas He3aBMCUMast HpRElMET 3aBuUcUMast
mogens (CIM) mopens (PIM) mopens (PSM)

AHanunTu4yeckas mopernb Mopaenb npoeKkTupoBaHus
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CrpykTypa a3bika UML

, E‘ A

CrpoutenbHbie 610Ku Obwme mexaHn3Mmbl ApxuTtekTypa

CTpOUTESbHbIE BNOKN — OCHOBHbIE 3NEMEHTbI, OTHOLLEHUSA U
anarpammbl UML- mogenu;

obwme mexaHnambl — obwmne UML-nyTn goctmxeHus
onpeaeneHHbIX Leneu;

apxutektypa — UML-npencraBneHne apxmTekTypbl CUCTEMDI.
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CrpouTenbHble 610Ku

CyLHoCTH OTHOLLEHMS [Jnarpammbl

Bce UML-cywHOCTM MOXXHO pa3faennTb Ha:
®* CTPYKTYpPHble CyLWHOCTU — cywecTBUTenbHblie UML-moaenu, Takme Kak Knacc,
UHTepdenc, koonepauus, npeLeaeHT, aKTUBHbIN KNacc, KOMIMOHEHT, y3en;

* noBeaeHYeckue cywHoctu — rnaronbl UML-Moaenun, Takme Kak B3ammoaencTBus,
nesiTenbHOCTU, aBTOMaThl;

° rpynnupylowas CyLHOCTb — NakKeT, UCNOMb3yeMbIW ANA rPYNNUPOBKN CEMaHTUYECKU
CBSAI3aHHbIX 3/IEMEHTOB Mogenu B obpasyllme eguHoe Lernoe Moaynu;

¢* aHHOTauMOHHAasA CYWHOCTb — NpuMeYvdyaHune, KoTopoe MOXeT ObITb fO6aBNEeHO K Moaenu
ANs 3anncum cneumanbHOMU VIHd)OpMaLWIVI, O4YeHb Noxoxee Ha CTUKep.



OTHOWeHusA
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OTHoLWEeHMA NO3BONAKT NOoKa3aTb B3aumMoaencTeue B npeaenax
MoAenu AByX Unu 6oree CyLWHOCTEMN.

Tun UML-cunraxkcuc | Kparkasa

OTHONMI€HUA |pyerounmk| meas | CECMAHTHKA

SaBHCHMOCTDb| --ccceceaa--- > HNcexomgHBIN 3JIeMeHT 3aBUHCHT OT ILeJIEeBOTO
sJIeMeHTAa ¥ U3MeHeHUNe IIOCJIeJHEero MOXKeT
MOBJINATHL HA IIE€PBBIN.

Accortmaiimus Onucanue HaAOOpPAa cCBA3eH MerKIYy OO beKTaMI.

Arperamus <> IleneBoii sJIeMeHT SABJISETCS YACTHIO MCXO/I-
HOTI'O dJIeMeHTAa.

KoMmmoosumusa - Crporasa (0oJjiee orpamnuyeHHasa) popma
arperupoBaHMs.

Bxiarouenue @ HNcxXomgHBIN 3JIeMEeHT COOEePsKUT IleJIeBOM dJie-
MEHT.

O06obI11IIEeHIEe > NcxXOoogHBIN 2JIEMEeHT SABJISIeTCs CIIeIlrajiu3a-
Ijrei 6oJsiee 00OOIIEeHHOI'O I[eJIEBOI'O 3JIEMEeH-
Ta 1 MOKeT 3aMeIl[aTh ero.

Peanmmuzamwusa | ----_-_____._ > NcexogHBIN 3JIEMEHT TapaHTHUPOBAHHO BbI-

IOJIHAET KOHTPAaAKT, OIpeaeJIeHHbBIN Ilejie-
BBIM 3JIEMEHTOM.
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Jlorvyeckoe npegcragnedme MNpencTasnexye peanq3IaLmi

KoeuHsIA NONL30BATENs, ApXUTEKTOP CHCTEMSI,

O6Lwan cTpykTypa CUCTEMHSER aHENMTHK

A3bika UML

OOLas cTpykTypa s3blka
UML nossonsiet
MNOCTPOUTb CTaTUYECKYIO U
ANHaMUYECKY0 MOAEeNu
NporpamMmMHON CUCTEMbI C
TOYKWN 3PEHNA CrneayroLmx
YyeTblpex ee
npeacTaBneHni:

PYHKLAOHWPOBAHKA

CHCTEMHBIR SHANWTHE,

APXMTEKTOP CHCTEMI
MNMpencraBneHue (view) — Use Case View
oTpakeHne Moaenu
NOBEOEHUS U CTPYKTYPbI
CUCTEMbI C onpeaeneHHon

TOYKHU 3pEHUA

NPOrPaMMUCT

Component View

Npegcraeneque

pa3MeLLIEHHA
KOMMOHEHTOR

CHETEMHBIE MHXEHED

Deployment View
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Hotauuna s3bika Bepcun 1.5 cogepxXmt 8 TMNOB KAHOHUYECKUX
duazpaMMm - OCHOBHOE cpeacTBo pa3paboTkm modeseli Ha s3bike UML:

B pamkax a3sbika UML Bce

npeAcTasneHnsa o Mooesu

CINOXXHOW CUCTEMbI (PUKCUPYIOTCS Hnnnrha:lﬂ.l-lm '“'"""ﬁ
B BMAeE creunasnbHbIX

rpagouyecKnx KOHCTPYKLMN,

NONyYMBLLMX Ha3BaHWe

duazpamm, Komopbie

00MnoHAMCS «MexaHu3Mamu

pacuupeHuUsi».
mm

= f_

Huaepamma (diagram) —
rpacomuyeckoe npencrasreHme
COBOKYMHOCTU 31IEMEHTOB
modersnu B bopme CBS3HOIo
rpada, BepumHam n pedbpam
(ayram) kotoporo
NpuNncbIBaeTcs onpeaeneHHas
CeMaHTMKa.
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Jmarpamma
MOBEAEHNA

1

Juarpamma
CTPYKTYpbI

1

[varpamma
COCTaBHbIX

CTPYKTYp

KOMIMOHEHTOB

[narpamma

[narpamma
pasBepTbiBaHma

[narpamma
06bexToB

[varpamma
rakeToB

[narpamma
[1esiTeNb-
HOCTI

[varpamma
B3auMO-
JIeACTBNS

Jvarpamma
npeLie-
NIEHTOB

Jvarpamma
COCTOSHMIA
(KOHEYHbIX
aBTOMAToB)

o

[uarpamma
nocnesoBaresLHOCTH

KOMMyHWKaLMOHHas
[varpamma

[varpamma
0030pa B3aUMOgEiCTBYIA

BpemeHHas
[AvarpamMma
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Oowume mexaHnambl UML

Obwme mexaHu3mbl

[puHATbIE
Cneundukaumm
AEeNeHns
IlononHeHus MexaHn3Mbl
pacLumpeHus

Cnieyugukayuu — aTo TekctoBble PasnuyHble getanu 6a3oBon Moaenu MoryT ObiTb
onncaHnsi CEMaHTUKM 3fIEMEHTa  PacKpbITbl B BUAE O0MOTHEHUWN, PACLUNPAOLLINX
9TO MMHUMAarbHOE NpeacTaBieHne

[puHsiMmble derleHnst ONUCLIBAOT KOHKPETHbIE Cnocobbl NpeacTaBieHnss Mupa.
B UML cywiectByeT ABa NPUHATbLIX AENEHNA: KnaccndmkaTtop/aK3emnnsap u
NHTEepdenc/peanmsayms.
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MexaHn3Mbl paclumpeHus
K MexaHn3amam paclumpeHna OTHOCATCA:

* «cmepeomunsl» (Stereotype) — HOBbIU BU 3rIeMEHTa Moaernu,
KOTOPbIW 0DrnagaeT Tou XKe CTPYKTYPOW, YTO U CYLLIECTBYIOLLINK
3JIEMEHT, HO UMEET LOMOSTHUTENbHbIE OrPaHUYeHnd, OpYyryto
NHTEepnpeTaunto U NUKTorpamMmmy

* «UMeHOB8aHHbIe (MoOMe4YeHHbIe) 3Ha4YeHus1» (tagged value) —
TEKCToBas MHpopMaums, npukpensisseMas K nobbiM TMnam
9NeMeHTOB Moenu, npeacrasndaoLlee napy «Mms — aHadeHue». vs
B UMEHOBaHHOM 3Ha4YeHMN Ha3bIBalOT Terom (tag).

VIMeHoB8aHHbIe 3Ha4YeHUs1 Ha duazpamMmMax n3obpaxarTcs B dopme
CTPOKW TEKCTAa, 3aKMNYEeHHOro B ourypHble ckobku. Npun aTom
Ncnonb3yeTcs cneayrowmn dopmat 3anucu: {Ter = 3Ha4yeHune}. Teru
BCTpeyatoTca B HoTauum a3bika UML, HO nx onpegeneHmne He aABnaeTcs
CTPOrMm, NO3TOMY OHU MOTYT ObITb YKa3aHbl CaMUM pa3paboTyUMKOM.
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- A3bIKk oepaHu4yeHuu OCL (Object Constraint Language), KOTOpbIN
aBNseTca cocTaBHOM YacTbio a3blka UML.

OzpaHu4eHue (constraint) — HEKOTOPOE NOrMYecKoe ycrnoBue,
orpaHu4MBaloLLLEE CEMAHTUKY BbIODPAHHOIO afieMeHTa MOoAesnu.

Kak npaBuno, Bce ogpaHu4yeHuUs cneunuumnpytotca paspaboTynkom, Ha
duazgpammax n3obpaxatrotcs B opmMe CTPOKM TEKCTA, 3aKITHOYEHHOIO B

donrypHblie CKOOKM.
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AHanAUTN4YeCKaa moaesnb

YTO HY)XHO 3HaTb U
NOHMUMaATb, NPUCTYNaA K
pa3paboTke ntobon
NPOrpamMmHON CUCTEMDbI ?
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AHanAUTN4YeCKaa moaesnb

N KaK paboTaeT bmu3Hec 3aKa34vmKa

N npobsembl, KOTOPbIE HYXKHO peLnTb, U
Lesin, KoTopble NaHnpyeTca AOCTUTHYTb C
NOMOLLbIO NPOrPammMHON CUCTEMBI

N rnonb3oBaTenien n TpeboBaHMA, KOTOPbIM
NONKHA YAOBNETBOPATb NPOrpaMmmHasn
cucTema
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Y106bI NOHATDL KaK paboTaeT 6M3HecC 3aKa3umnka
HY>KHO:

NOnpeaennTb NOHATUA U CYLLHOCTU NPeaMETHOM
obnactn (ModenuposaHue cyuwHocmel npeomemHolu
obsacmu, ux ampubymos u npu Heobxooumocmu ux
g3aumocssaseli)

NBbISBUTb 3aUHTEPECOBAHHbIX UL, U ONpeaennTb
busHec-npoueccol (06a3aHHOCTU, NOTPEOBHOCTU UK
CEPBUCHI), KOTOPblE OHU UCNONBL3YIOT (MoOdenuposaHue
delicmsyrowux Auy u busHec-rnpeyedeHmos)

nOnucaTtb bmMsHec-npouecchbl (ModenuposaHue bu3Hec-
rpoyeccos)
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AHanAUTN4YeCcKaa moaesnb

AHaaumu4yeckasa mooesib — 3mo mo4Hoe, Yemkoe I'I,DEOCI’T)GB/IGHUE 3000‘4U,
rno3seosiarwee omeeyams Ha 80ripocbl U cmpoume peweHUA.

Ha amane npoekmupo8aHuUs 00AMXHA UCMOAb308aMbCA AHAAUMUYECKAs MOOefb,
a He UCXOO0HaA hopMynupoeKa 3a0a4ul.

AHannTnyeckaa moagenb BKAOYaeT
 Mopenb npeameTtHon obnactn (domain model);
« Mopaenb nporpammHon cuctemsl (application model).

NpencraBneHns aHanNUMTU4YeCKON Moaenu

1. MpeacraBneHue Knaccos (Logical View). Moaennpyem: cyLHOCTM NpeaMeTHON
obnactu (business entity), Knaccbl aHanmsa (boundary, entity, controll);

2. MpepcraBneHune npoueccos & coctoaHum (Process View). Moaenunpyem:
busHec-npouecchl, NOC/1eA0BaTENbHOCTU AENCTBMIA B BapUaHTaX
MCMNONb30BaHMA, aATOPUTMbI ONepaLif;

3. MpepacraBneHune npeuegeHToB (Use Case View). Mogennpyem: BapuaHTbl
ncnonb3oBaHumA (use case), nonb3osatenen (actor), o6beKTbI KNACCOB aHaAN33,
NX CBA3M N B3aMMOOENCTBUE.
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AHannUTN4YeCcKaa moaesnb

MNMpouecc / cocTosiHue /
(mogenuposaHue busHec-
NPOLIECCOB;

Moenu noBeaeHus npo-
rPaAMMHOWN CUCTEMbI)

\ .
Process View

PYHKLUOHANBLHOCTb
(MmogenupoBaHue busHec- un
Nonb30BaTENbCKUX PYHKLMUN;
MoaenupoBaHne PyHKLUNN
NporpamMMHON CUCTEMBI)

<o  1
- Modeno npedmemHol obaacmu >

o Use Case View

Logical View

CyuwHocTb (entity)
(MoaenvpoBaHue CyLHOCTeN npeaMeTHON obnacTu,
MoaennpoBaHue 06BLEKTOB UM KNAccoB NPOrpamMmMHON CUCTEMBI)
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Ounarpammbl UML
OpraHusaumoHHasa CTPYKTypa npoekrta (moaenu)

Owarpamma nakeTtoB (package diagram)

MakeT (package) — 6a3oBbLIN System Model
ANEMEHT MOAENN, CRyXalunn ang
rPynnMpPoOBKN 311IEMEHTOB MOAESMN.

B Package Diagram peanusyetcs
ANPUHUNIM MO4YSTBHOCTU CITOXHbIX

NMPOrpamMmmMHbIX CUCTEM. Business Object Analysis Model Design Model
Model

B Bepcun UML 1.5 Rational Rose 2003 gnarpamma cogepXmT gBa OCHOBHbIX
arnemeHTa: cobctBeHHO nakeT (Package) n eaMHCTBEHHYIO BO3MOXHYIO0 CBS3b
MeXay naketamm — 3aBucumMocTb (dependency), KoTopas yka3blBaeT Ha TOT NakKer,
KOTOPbIN BINOXXEH B AaHHbIN.




' Rational Rose - llixroska (xond)

Nekuun 3. Tema 4

File Edit View Format Browse Report Query Tools Add-Ins Window Help

DEE (BRSO BERBEE | Fe aamdm

() Wusroska [kond)

-] Use Case Wiew

#-[J Business Use-Case Model
#-C3 Use-Caze Model

{ﬂj Wesroeka MeTannonoma [vision). doc
ﬂj Tatn aHanms cywecTeMTENEHEIK. doc
Eﬂ Tpaccuposka.docy

Eﬂ noccapuid MO [kodd). docy

=-C3 Logical Yiew

7- (7 Analysis Model

77 Business Object Model

77 Design Model

Welcome

_—3 Aszociations

41-(CJ Component Yiew

-6 Deployment Yiew

{88 Modsl Propertiss

<

—

Use-Case Model

B Class Diagram: Logical View / Welcome

Thiz diagram depicts the relationzhips between the
packages [models] contained in the 'lee-Caze Wiew'"
the Uze-Caze Model [for the spstem)] and the Business
|Jze-Caze Model [dezcribing the business).

-

[

Business Object
Maodel

= [ 1

Analysis Model

Design Model

| > M Log/

or Hpress F1

|Defautt Language: Analysis




UML-2

Nekuunsa 3. Tema 4

AUArPAMMA NAKETOB

(package diagram)

pkg Ldunarpamma nakeTtos J

«model»
ModelABC

V

PackageA

PackageB

+ClassB1

’ |
;-; ‘-""“ ]
-
-

/7

+ClassA1

+ClassA2

L - «access» PackageB1

N

PackageC

™ ~«import»

/A

A e ‘-_J7—CIassc1
R/

V

«merge»

PackageD

=

ClassD1

ClassD2




Jlekumsa 3. Tema 4

OCHOBHbI€ CYLLLHOCTU, UCMONb3yEMble Ha

Avarpamme: naketbl (1 n 2); nx YactHble HoTtauus anemMeHTOB AMarpamMmbl NaKeToB
CAyyau, UMetoLmne cneunanbHyto Hotauuto (3 u
4); nakeTbl, UMetoLMe BHYTPEHHIOK CTPYKTYPY, —
T.€. cogepKaume B cebe apyrve naketbl U/mnu D-
K/1aCCbl, KOTOPbIE MOKa3bIBAOTCA Yepes A

OoTHOLWeHue BnageHusa (5, 6 u 7).

naket (package)

[na aneMeHTOB NaKeTa MOXKeT ObiTb YKa3aHa
BUMAUMOCTb: OTKpbITana (8) nnn 3akpbitas (9).

[MaKeTbl MOTYT BK/IlOYaTb B c€6S 3/1eMeHTb!
[IPYrvX NaKeToB, UCMO/b3yA Pa3IMyHble

BUWOMMOCTbL 3JIeMeHTa naketa
OTHOLLEHUA MeXay NnakeTamu. BKkaoueHne Becex (visibility of package item)
31eMEHTOB OAHOT0 NaKeTa B APYroi BO3MOMXKHO
C MOMOLLIbIO OTHOLLIEHUA UMNOPTA, KOTOpoe

MNMakeTbl M X cocTaB

cyuiecTsyeT B ABYX BapuaHTax (10 u 11). _ «access
PackageA ==
Ecnhu TpebyeTca BKAKOUYMTL B NAKET TONbKO ‘impom

HEKOTOpPblIE 3IEMEHTbLI APYroro nakerta, To
OTHOLWEeHUe UMnopTa ang naketa

BapMaHTbl OTHOWEHUA umnopTa (12 n 13) prempeg i) OTHOLLIEHIE MMINOPTa [ ANIEMEHT NaKeT
(element import)
MOXHO MPUMEHUTb TOIbKO K HUM.

Bonee cnoskHoe oTHoweHue camanma (14) _ W _
NO3BOJIAET U3 ABYX NCXOAHbIX NAKETOB NONYYUTb “"‘efge”
TPETUIA, B KOTOPOM ByAyT COAEPHKATbCA HE cavaHue nakeTos (package merge)
TONbKO CYLHOCTWN U3 UCXOAHbIX MAaKETOB, HO U
OTHOLUEHUS MEXAY STUMMU CYLLHOCTAMM.
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MoaenuposaHue npegmeTHou obnactu
(domain model)

MopgennpoBaHue npeameTHon obnactn Asnaetca B8 RUP onuuoHanbHoM u
BbINO/IHAETCA AN1A CAaMMUX Pa3pPaboTYMKOB, 3aKa3UYMK ABAAETCA IKCMEPTOM
npeaMeTHOM 061aCTU U HE HYXKOAETCA B €€ MOAENNPOBAHUN.

Lilenbto moaenmpoBaHua NnpeameTHoOM obaactm aBaseTca BbipaboTKa TOYHON,
YeTKOW, AOCTYNHOW A1 NOHUMAHUA U, HAKOHEeL,, KOPPEKTHON MOAENM
pPeasibHoOro mumpa.

B 3aBMCUMOCTM OT KOHKPETHOrO NPOEKTA NO YCMOTPEHUIO BU3HecC-
aHa/IMTUKOB Npu aHanmse N0 moryT co3aaBaTtbeca ceaytouwme aptedakTbl:
10CCapuni TEPMUHOB NpeaMeTHOM 0bnacTn, Anarpamma bUsHec-CyLWHOCTEN
(knaccos I0O), agnarpammbl B3ammogenctasma obvektos MO
(MogenupoBaHue cBA3en), Anarpammbl BU3HEC-NPoLECCOB UK COCTOAHUN,
Avarpammbl GYHKUMOHEPOB (bn3Hec-akTepoB) U X GYHKLMOHANbHbIE
06A3aHHOCTKN, MOAENN, ONUCBIBAtOLLNE COCTOAHUA U YC/I0BMA Nepexoaa m3
OAHOrO B Apyroe.



JNlekumnna 3. Tema 5
MopaennpoBaHue npeametHou obaactu (domain model)

Awnarpamma cywHoctei npegmeTtHoun obnactu (business entity)

Llenb: BbiAB/NEHUE U JOKYMEHTMPOBAHUE BU3HEC-CYLLLHOCTEN U UX
aTpmnbyTos.

BusHec-cywHOCTb — HeKkU 06beKT MO nam KoHuenTyanbHoOE
noHATue MO, xapakTepnsyemoe Habopom AaHHbIX (CyLLLECTBEHHbIX
NPU3HAKOB), MPAMO UM KOCBEHHO CBA3aHHOE C MPOEKTUPYEMOM
NPOrpammHOMN CUCTEMOMN.

BusHec-cyWwWHOCTU — 3TO KaHAMAaTbl B KAaccbl n 06beKTbl C,
oTBeYawline 3a BBOA, U3SMeHeHue, yaaneHne n xpaHeHne AaHHbIX
(aTpnbyTos).

MeToauKa BbiaBeHMA BU3HEC-CYLHOCTen: YTeHMe TEKCTa
KOHLeNnuun 1 aHaam3 UMeH CyLLLeCTBUTE/IbHbIX.



AN 3TOTrO CAYXKUT , KOTOpbIN 3abupaet

(MK) cBoum N NOTOM OMYCKaEeT B
03MPOBOYHbIM . B cooTBETCTBUM C

noaaroTCcA . 1o 3anNonHEeHNn KOHTENHEpPA ero
CO BCEMMW 3aHECEHHbIMM B HEFO METANNTNYECKMMU KOMNOHEHTaMM
HanpaB/AeTCcA B ANA NNaBaAeHuaA, B KOTopbin AobaBnatoTcA
. B YaH HanpasnAeTCcA B
TaK KakK B npouecce naasaeHnAa AONXKHblI MCNONb30BaTbCA ONpeaeneHHble

) [0KHa obecneymnTb
Tpebyembi cocTaB . 9TOT 7

KOMMOHEHTOB ANA Ha3blBaeTCA

YCTaHaB/IMBAETCA Ha
N UCNONb3YyeTCA UM O1A4 KOHTPOJIA Ha4 NpoueCCOM WNXTOBKN.
Kpome TOro, OHa NO3BOJIAET 3a4aTb onpegeneHHyr
B KOHEYHOM N OCyWwecCTB/IATb COXPaHEHUNE O COCTaBe
N CBOMNCTBAXx NoJZ1Iy4eHHbIX CMN/1aBOB B
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MopaenunposaHue 6usHec-aktepoB n b6usHec-pyHKUMMA

Mopaenb 6usHec-akTepoB 1 nx GyHKLMOHaAbHbIX 06A3aHHOCTEN (busHec-
dyHKUMIN) cTpouTcs B npeactasneHnn Use Case View B nanke Business Use
Case Model (npu Bbi3oBe wWabnoHa rational unified process) Ha agnarpamme BW.

Llenb moaenupoBaHua: nsydyeHme gencrtsytowwmx auuy MO n nx GyHKUNOHANbHbIX
0bA3aHHOCTEN ANA NOHUMaHUA BU3HEC-NPOoLLECCOB, BbiAB/IEHUA
No/sib3oBaTeNel CUCTEMbI, YTOYHEHUS BbICOKOYPOBHEBbIX OU3Hec-LUenei.

Business Actor — 310 WwWTaTHaA eamMHuua (aencreytouiee nMuo, PyHKLNOHEP) B
npeameTHoM obnactn, Kotopbin B3anmoaencteyet ¢ MC, nnbo He
B3aMMOAENCTBYET, HO AB/AETCA Y4aCTHMKOM BusHec-npouecca. Yaule Bcero sto
LUTATHbIM PabOTHUK NpeanpUATUA AN AONKHOCTb (reHepanbHbIN AUPEKTOP,
[NaBHbIA UHXEHEP, SKOHOMMUCT, 3aM. ANUPEKTOPA MO NPOMN3BOACTBY M T.A.), HO
MOXeT bbiTb 1 060C06NEHHOWN LITAaTHOM CUCTEMOMN, UCMIO/THAIOLLLEN
onpeaeneHHble GyHKUMOHANbHble 06A3aHHOCTU (Hanpumep: KpaH, BECbI-
TPaHCNopTEPbI U T.A4.).

Business Use Case — 3T0O PyHKLWNOHa/bHbIE (A0NKHOCTHbIE) 06513aHHOCTH,
BO3/10}KEHHble Ha AaHHOro pyHKUMOHepa. PUKCUPYIOTCH TO/IbKO TE U3 HUX,
KOTOpPbl€ NPAMO WM/IM KOCBEHHO CBA3aHbl C paboToM NPOrpamMmMHON CUCTEMBbI.
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MPUMEP gmnarpammbl 6U3Hec-aKTepoB n b6usHec-pyHKUUN :

(2

Mocnate Bec MK Ha kpaHe MpUHATL KOMaHOY pasrpyskn

MpuHATObL cymmapHbiii sec MK
/ Mocnate npoTokonsec N[
Becbr 1
TpaHcnopEepsl

lMpUHATL 3anpockl Ha Nogady Kokca W M3BeCTH, Mocnate BeC KOKca W W3BeCTH, CMEeUKoKca
CNeLKoKCa ! \

YcTaHoBka neru poBaHKA

BusyaneHoe onpegenedue MK Ha kpaHe

Beop 3afaHua Ana WHXTOBKK Monck B B

YnpasrneHue KpaHom
Bu3ayanbHoe onpene nedne 3anonH eHHocTH

KOHTERHEpPA

BreinonHeHue npouecca WUXTOBKK Onpegenexnne KoHua PO

TexHonor Kparoswnk




INekuusn 4. Tema 6
MoaenuposaHue b1MsHec-npoLEeccos

Onarpammbl gestenbHocTu (activity diagram)

Activity — nenctBue, neaTenbHOCTb, COCTOAHUE AeaTtenbHocTu (activity, action state).
State Transition — nepexoa ot 0AHOM AEATENBHOCTM K APYron, npeanonaraet, YTo
BXOAHaA AeATENbHOCTb YKe 3aBepLUnnach.

Obnapaet cneunduKkaunamm, B Kotopble BxoaaT: Event (cobbiTue, 310 1O, UTO
BbI3blBaeT nepexos), Arguments (aprymeHTsbl), Stereotype (ctepeotnn) n
Documentation.

CocTosiHMe AeATeNnbHOCTU HE MOXKET MMETb BHYTPEHHMX NEePexoaoB, MOCKONbKY OHO
ABNAETCA 3INEeMEHTAPHbIM N HE MOXKET bbITb NpepBaHa HUKAKUMW BHELLHUMU
cobbiTUAMM.

Action — oTaenbHOe aencTsue,
COBeplUaemMoe B paMKax AaHHOM
activity.

Entry — nencreue, coBepliaemoe
Ha Bxoae B activity;

Do — gencrteue, coBepluaemoe

B npouecce activity;

Exit — nencreune, cosepiaemoe
Ha Bbixo4e n3 activity;

Undefined
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|
Cneundukauyma State Transition.
Ha Bknagke Detail BBoasTcA
pononHutenbHblie Guard Condition
orpaxaatowme ycnosua (onpeaensor,
Korga nepexoa MOXKET ObITb BbINOIHEH, a
KOr4a HEeT), AeNCTBUA U NOCblIaeMble
cobbiTna. lna otobpaxKeHma cobbITUA Ha
AnarpaMmme MOXKHO MCMNO/Ib30BaTb Kak
nMmA onepaymu, Tak n obbluHyo dpasy.

Decision (peweHue) noka3sbiBaeT
3aBUCMMOCTb AanbHeulen paboTobl

‘ OT BHELLUHWUX YCN0BUM U PELLUEHUN.

Ecnun ns cocmosHus delicmsus BbIXOAUT €ANHCTBEHHbIN Nepexoa, TO ero MOXKHO HUKaK He MomMeyaThb.
Ecnu »Ke Takux NepexonoB HECKOJIbKO, TO NPU MOAENMPOBAaHUM NocneaoBaTe/IbHON AeATeNbHOCTH
3aMnyCcKaeTcs TONbKO OAMH U3 HUX. B 3TOM cnyyae ans KaxkAaoro n3 Taknx nepexoaoBs AONXKHO 6biTb
ABHO 3anncaHo cobCcTBEHHOE rpaHUYHOE YCN0BME B NPAMbIX CKOBKax. Mpn 3Tom AnA BCexX BbIXOAALLMX
N3 HEKOTOPOro COCTOAHUSA AeATENbHOCTU NEPexooB AONXKHO BbINOAHATLCA TpeboBaHME UCTUHHOCTU
TONbKO OAHOro U3 HUX. MoaoBHbIN cnyyal BCTpevyaeTca Toraa, Koraa nocaeaoBaTebHO BbINOHAEMas
NEeaTeNbHOCTb A0/KHA Pa3AeUTbCa Ha a/ibTepHATMBHbIE BETBM B 3aBMCUMMOCTU OT 3HAYEHUSA
NPOMEXKYTOYHOro pesy/nbraTa.
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NHcTpymeHT State — cocTosiHMe nNpegHasHaveH Ans 06o3HavyeHnss cuTyaunm (State Specification for Ne... 2 X,
OXVAaHUA, HanpuMep, B Te4eHNe Xn3Hu obbekTa, korga OobekT oxunaaeT |
HEKOTOPOEe COBbITUE NN HAXOAUTCH B HEKOTOPOM COCTOSTHUW.
Cneumndumkauna State aHanornyHa cneundpmkaumnm Activity.

.Haqanbuoe cocTosHMueE </.\\\)KCIHE!LIHCIE!CDCTDS|HHE!
Nl

NHcTpymeHT Start State — HayanbHOe COCTOsIHME, B KOTOPOM CUCTEMA
Haxo4MTCa cpasy nocne BKAYEHUS, MO0 0B6bLEKT cpasy Nocrie CBOero
co3gaHud, NMbo HavanbHble YCNOBUS Use case. HavanbHoe cocTosiHne
obsa3arenbHo. Ha gnarpamme MoXeT 6bITb TONbKO O4HO HavasibHOe
COCTOSIHME.

NHcTpymeHT Stop State — KOHEUYHBIM COCTOSAHMEM Ha3bIBAETCHA TO B KOTOPOM CUCTEMA HaxOAUTCH
HEenoCpeaCTBEHHO Nepes, BbIKNYeHneM, NMbo o6beKT nepen yHUIToXXeHmeMm, nmbo use case nepea
3aBepLueHeM. KoHeYHoe COCTosHME He SABMNSAETCS 00s3aTenbHbIM, UX MOXET ObiTb CKOMNBKO YrogHO.

NHcTpymeHT Synchronization — cMHXpoHU3aLMs NO3BONSET ONPEAEnUTbL HE3aBUCUMO
BbINonHsieMble nepexoapl. Mpu aToM nepexonbl MOryT pasaensTbCsa Ha HECKOMbKO
BbINOMHSAEMbIX HE3aBMCUMO (pa3aeneHue) unm, HaobopoT, HECKONbKO BXOASALLMX
nepexodoB OyayT CNMBaTbCHA B OANH UCXOASLLWNA. @ ©

pasneneHue CnuaHve

NHCcTpyMeHT Swimlanes (nnaBaTtenbHble JOPOXKK) -- MO3BOMNAET MOAENMUPOBaTh NocrneaoBaTesibHOCTb
AENCTBUI pasfinyHbiX O6bEKTOB M CBA3WN MexXAy HUMKU. [1py NOMOLLM 3TOrO 3afiEMEHTa MOXHO
MogenMpoBaTtb BM3HEC-NPOLECCHl OpraHnu3aLmm, oTpaxas Ha guarpaMmme pasnuyHble nogpasgaeneHus n
00BbeKTbI, UrpatoLme BaxkHble ponv B mogenu 6mnsHeca. No3BonsieT nokasaTb, KTO BbINOSTHAET T€ U UHbIE
ponu B npoLecce.
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YCTpORCTBO BbIOa Y gEHEr

YTEHHE KAPTOYEM

NpoBepka KapTo4KN Mpegnaraet
L~ BEecTH PIN

[ kapToyka BepHa ]

[ kapToufa He BepHa |

e BepeH |

Oj,ap'rulma B03EPA L & Hal Bosepat kapToukn

&
\

: Beoa PIN ~

Nposepra PIN

BuzoBOoKHa Bulopa
TpaHaky Wil

Bbif Op Tpa H3 KLI,!I frATHE HamtuHex ] OTEPLITHE W NpOBEPKA
COCTOAHUA CHETA

Mpurnawetune
BEECTH CYMMY

Beog Tpefvemoil
CYMMBI

BEPDDC [Asnerne maract] NpOBEPKA HANUYAA Boigaua HanuuHbix
HOBOMW CYMMbI S
[ Aexer goctaTouHo |




Jlekumnsa 4. Tema 6. NMpumepsbl activity diagram

30 8 bHopa OeACTE A

Briop
[EATENBLHOCTH

[ BB OO 330AHNA Ha WXTOBKY | [ novcke B ] BB on/MaMeHEHIE ]
KPUTEPWER NOWCKA

Beibop delicmeud

[eepognalc]

BEE0Q 3303 1A HA LWHKT 08 Ky

[ NOWCK N0 HaMMEHDE aHWO CMNaea |
entry / BB eCTH HAUMEHOB 3HWe oTAEnkHoM MK
do/ BBECTW WIMEHNTL 3a0aHHLI B ec MK [ NOWCK MO AATE B bIMTa8 ki |
exit/ nomecTurs MK 8 crncok

MOWCK N0 HAMMEH OB 3H M0

CoofwTe 0 HeodX QOMMOCTH
entry / BB ECTY HAMMEHOR aHWE CTNAL. BBOM3 HOB bIX JAHHBIK
Monckno gare -
exit/ NOMCK N0 HAMMEHOE aHWID
[ HE B Ce HRmeHoBaHMA MK 8 critcke |
entry / Be eectu Tpedy emy o gary
gxit/ MoWCK CNNae a no BB E0EHHOA oaTe

[ Bce MK npucy TETBY 10T B CrIMCKe |

< OUBHKE Pe3y b NENE [ cnnae ¢ gaHHon fatoil HE HaigeH |
noucka o dame

Ba 0f Xapa epUcTHK CrNae a [ CMae C© QaHHsIM HanmeHoe gHnem HE HaigeH |
entry/ B8 0f HAUMEHOE 3HWA CrNas a

o TLITBITE
di/ BEBECTH QaTy B LMNNag K LiEHKE D EFY]

do/ B B0 X3PAKTEPUCTURNA CTINaga Halifed |
2 MOUCKE MO HE LIMEHOBEH LKD
exit/ COXpaHuTE OaHHsE B B

roKasaTh [crnaE HaligeH |
LaHHE

P

Pafita nporpammel
338 epleHa




Jlekumnsn 4. Tema 6. Hotaumna UML-2 activity diagram

HoTauua aneMeHTOB gnarpammbl ges ——
1. Action/Activity Action/Activity Action/Activity [ ]
: KOHBEMEPH bllA KOHTAaKT Action/Activity [
&
= fsTEne ( actiun) Actionk - 7 BXO[HOK KOHTAKT ( input pin) BbIXOAHOM KOHTaKT { output pin)
on, on|
= 3 :
S I BbI30B AEATENEHOCTM E
E é (activity invocation ) g A
= 9 AeATeNLHOCTL ( activity) ™ Action/Activity [ ]
S8 v
q q KOHTAKT C MCKTID4YEHMEeM
< I> b b 5sec (interruption pin) actionA actionB
nony4eHue curHana
OTNpaska CurHana nony4eHue curHana oT TaliMepa "apﬂ*:t?m AERYEH(;HDW
(send signal action ) (accept event action ) (accept time event action ) (activity parameter)
Object:Type [Acﬁonlm:tivity} —>| name:Type |- —>[Ac|ion/Al:tivityJ
[Actinn/Activity Acﬁon/.lctivily] [State] A e A
oﬁbebncr 8 COCTORHUN
ject in stati
noTok ynpaeneuua ( control flow) fologin state) ] J
Action/ Y Action/Activity
3 R —
g L Exception —
n «datastore»
= 2 A\
" i 3 XPAHWNMLLE AaHHBIX
Action/Activity § (datastore)
A Exception © Action/Activity L Action/Activity
Exception handler coeauHuTens (connector) g
type
05?252:.‘:_;:?1:"“'3;*;?““ TpaekTopus obLekTa ( object flow)
X i

R R R R R R T T R T S S R S S A S S

«centralBuffers
CentralBuffer

Action/Activity _>|:>> ::I_> 3::
'_)- N Acton/Activiy e 670D
Ha-gag.bnruﬁgaen passunka ynpasneHus CNVsHYE YNpaeneHus KOMBUHUPOBAHHOE CNWAHWE
(initial node) (fork node) (join node) / passwnka ynpaenesus TPaeKTOpKA 0DBLEKTa C NPHBEASHWEM TUNA

(join & fork node) (object flow with type casting)

-3
Q [c1] [else]
g ‘ﬂ [c1]
: | ¢ %
5. [else] v { :
1 Action/Activity <
z paaBeTBngHm ynpasneHus coeguHeHue KOMOWHUPOBaHHOE COeMHEHNE 1 - ! @ E
= (decision node) ynpasneHus /pasBeTBNEHWe yNpasneHus = 061acTs PasnakeHns \ | =
o0 {merge node) (merge & decision node) E ( expansion region) N~ ———— 5
> g y3en pasnoxeHus
8 ( expansion node)
m
c
=]
Action/Activity Action/Activity E
3aBepLueHMe noToka 3AKNKOYUTENBHBIA y3en
(flow final node ) (final node ) ‘(’?n‘lgfﬁp}‘ae:";;g:? pasBuenne (partition)
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Onarpammsbl UML

Ouarpamma BapnaHTOB Ucnosnib3oBaHus (use case diagram)

MOUCK KHUT'MN MO Ha3BaHUIO

370 AvnarpaMma Ha KoTopowu e N BbIOOP KHUI U3 HAMOEHHbIX
npencrasrieHbl OTHOLLEHUA y T
o - - / 4
Mexay 0eNCTBYRLWNMN . / \
MOWCK KHUM MO aBTOPY R
AndaMny BaphnanTamu ™~ -/ /pachTaTb CTOMMOCTb
NCNONb30BaHUA. ~_ 0~
\></’ A =
- / AN ~

MokynaTernb odopMuTb 3aKas

NPOu3BECTU perncTpaumio

BapuaHT ucnonb3oBaHusa (NpeueneHT, Use Case) — BHeLHAA cneyundurkaumsa nocnenosaTeribHOCTH
AEenCTBUN, KOTOpble CUCTEMA MOXET BbIMNOSTHATE B NpoLEecce B3anMOAENCTBUSA C AeNCTBYHOLWUMU NMLamMum
(akTep, akTaHT, actor) onga nony4yeHnsa onpeaeneHHoro 3Ha4MMoro Ans HUX pesyrbsrara.

BapuaHm ucrornb3o8aHusi CAYXWUT ONA ONMCaHUA CepPBUCOB, KOTOPbIE CUCTEMA NPEeAOoCTaBNSET aKkmepy,
APYrMMin cnoBamMu KaXKabli eapuaHm ucrosib308aHus onpenensiet Habop AeNcTBM, COBEPLLAEMbIA CUCTEMOM
npu guarnore ¢ akmepom.

HdewncTBylowee nUUo (akTaHT, akTep, actor) — abcTpakTHOe pofieBOE ONMCaHNE BHELLHErO NoSib30BaTeSs
(MNM HECKOMbKMX NOSib30BaTENEN), HaXOASLLErocsl BHE CUCTEMbI U B3aMOLENCTBYIOLLEIO C HEMN.

AKTaHT MOXET ObITb TPEX TUMNOB: ObITb OAHOM N3 PONEN KOHKPETHOro on3nyeckoro nmua, 6bITb OAHON U3
posien BHELWWHEN yaaneHHOM CUCTEMBI (MOACUCTEMbI) U UCMOSTHATL POfNb BPEMEHHOIO TanmMepa (MOMEHT
BPEMEHU, BPEMEHHOW MHTEpPBAn).
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Onarpammsbl UML

Owuarpamma BapnaHTOB Ucnosib3oBaHus (use case diagram)

[narpamma BapnaHTOB MCMNOMb30BaHUSA UNNIOCTPUPYET PYHKLMOHaNbHbIE TPeOGOBaAHUSA K CUCTEME, OHA
NnokasbIiBaeT, YTO 1 ANA KOro gormkHa genatb cuctemMa.

LUenn npun co3aaHvn gnarpamMmm BapuaHToOB UCMNONb30BaHUA

* onpeaeneHne obumx rpaHnL, Mogenupyemon npegMmeTHon obnacTtu;

* JOKYMEHTUpoOBaHne obLmnx TpedboBaHnin K yHKLUMOHANbHOMY NOBEAEHMIO CUCTEMBI;

* onpegereHne Kpyra nosb3oBartesien CUCTEMbI U UX CBA3EN C CUCTEMOWN;

* NOAroTOBKA MCXOAHOM AOKYMEHTALMM AN B3anMOAEenCTBUS pa3paboTYMKOB CUCTEMbI C €€ 3aKa3vymKamu.

OTHOLWeHUA Ha AvnarpamMmmax BapnaHToB UCNnoJsfib3oBaHUA

Accouuayus (association relationship) — eqUHCTBEHHOE BO3MOXHOE
OTHOLLEHME MeXAY akTepoM U npeueneHToM. Kaxxgasa accoumaums
noapasyMeBaeT Hannyme B3aMmoaencTBnsa N COOTBETCTBEHHO KaHana CBA3N
__MOJy4UTb AEHbIM n nHTepdenca (rpaHn4Horo obbekTa, boundary) Mexay akTepom U
NPOrpaMMHOI CUCTEMOIA.
Accoumnaumna bbiBaeT AByHanpasrneHHon (coobLleHne nocoblnaeTcs ot
aKTepa K cMCTeMe 1 OT CUCTEMbI K aKTepy), a Takke ogHOHanpasieHHOM
ey (11300parkaeTcsa NMHMen co cTpernkon). B cnyyae, ecnu cTpernka HanpasneHa
N B CTOPOHY BapmaHTa UCMOSb30BaHUsl, TO 9TO 03HAYaeT, YTO akTep
MHULMMPYET UCNONTHEHNE OaHHOro npeueaeHTa. Ecnn ctpenka HanpaeneHa
K aKTepy, TO 3TO NOKa3bIBAET, YTO OH MOSy4aET OT CUCTEMbI CIIPABOYHYHO
3aKpblTb CECCU0 MHPopMaLMIO.
Accoumaumsa MOXET UMETb HEKOTOPbIE LOMONHUTENbHbIE 0603HaYeHNs,
Hanpumep, UMsi U KpaTHOCTb

/.

N //_\
T=—C )

KriveHTt

N\
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Onarpammsbl UML

OTHOWweHUA Ha AuarpaMmax BapuMaHTOB MCMNONb30BaHUA (NpoaormkeHue)

OauH akmep, Ucnosnb3ysi HECKO/IbKO accoyuayull, MOXeT B3aMMOAEeNCTBOBaTb C HECKONbKUMU 8apuaHmamu
ucrionib3oeaHusi. B aTom crniyyae 310T akmep obpallaeTcs K HECKOMbKUM cepBucamM OaHHOM cuctembl. B cBoto
o4yepeb OOUH 8apuaHm UCMoIb308aHUSI MOXET B3aMMOAeNCTBOBATb C HECKONBKUMU akmepamu,
NpenocTaBnsas s BCEX HUX CBOW CEpBUC.

OTHoOLWEeHUA Mexay BapMaHTaMu UCNOMb30BaHUS
BapuaHTbl MCNonb3oBaHWA, onpeaeneHHbie B paMkax OgHON MOOeNMpyeMOn CUCTEMbI, MOTYT Takke
B3anmMoaencTeoBaTb Mexay cobon. OgHako, XxapakTep 3TOro B3anMoaencTBus oTimM4yaeTcs ot
B3aUMOOENCTBUS C akTepamMm 1 HaNnn4ns rpaHNYHOro obbekTa Npu 3TOM He nogpasyMeBaeTcs.

BknroyeHue (include relationship ) -- Kaxgbl 3K3eMnnsp
NepBOro gapuaHma Ucrosib308aHuUs Bcerfa BkntovaeTt B cebd
doyHKUMOHanNbLHoe noBeeHne Nnu BolMOfIHEHME BTOPOro
<<include>> ~"7r|po|3ep|/|Tb Hanm4ue eapuaHma ucriofib308aHUusl. B aTtom cmbicne nosegeHme
— Tpebyemoii CyMMb BTOPOro 8apuaHma ucriofib308aHus SABMSETCS YacTbio
noBedeHns1 NepBOro eapuaHma ucriosib3oeaHus. 'padmnyecku

< __<<extend>> / :

rOMyHiTE ACHLT N CTPErKon, HanpaBneHHo oT 6a30Boro eapuaHma

BblAaTb CyMMYy UCIoJsIb308aHUS K BKIKOYAEMOMY 8apuaHmy UCrosib308aHUs,
KOTOpas NoOMeYaeTcda CTepeoTunom <<include>>.

PacwupeHue (extend relationship) -- onpegensaeT B3anMocBsa3b 6a30BOro sapuaHma ucrnosib308aHusi C
APYrMM eapuaHmomM UcCrosib308aHuUsi, PYHKLNOHANbHOE NOBEAEHNE KOTOPOro 3a4eNCTBYETCS 6a30BbLIM He
BCerga, a TofbKo Npuv BbINOMIHEHUN OOMNONHUTENBHbLIX YCroBUN. ['padmnyeckn ob6o3HavaeTcs B popme

NYHKTUPHOW NIMHMM CO CTPENKOW, HanpaBfeHHOW OT pacwupsirow,ezo rnpeuedeHma Kk 6a3zoBomMy gapuaHmy
UCrosib308aHuUs N NOMEYEeHOU cTepeoTunom <<extend>>
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OTHOWweHUA Ha AuarpaMmax BapuMaHTOB MCMNONb30BaHUA (NpoaormkeHue)
CemaHTUMKa OTHOLWLEHNS pacwupeHus (extend relationship) onpenensaercsa cneayowmm obpasom. Ecnn
6a30BLI 8apuaHmM UCMOIb308aHUS BbINOSTHAET HEKOTOPYHO NOCNenoBaTenbHOCTb 4ENCTBUIA, KOTOpas
ornpenenseT ero nosegeHne, N NpyM 3ToM MMeeTcHa ToYKa pacwupeHUs Ha 9K3eMngap Apyroro eapuaHma
UCrofb308aHUs, KOTOpasi ABNSETCA NePBON U3 BCEX TOMEK pacwupeHus y 6a30Boro gsapuaHma, 1o
npoBepseTcd Norndeckoe ycnosme AaHHOro OTHOWEHUSA. Ecnn 3To ycrnoBue BbINOSHAETCH, UCxogHas
nocreaoBaTenbHOCTb 4ENCTBUN pacLUMPSETCS NOCPEACTBOM 8K/1H0YEHUS AENCTBUN OPYroro eapuaHma
ucronb3o8aHusi. CrnegyeT 3aMeTUTb, YTO YCINTOBME OTHOLLEHNSA pacliupeHUsi NPOBEPSIETCA NULLb OAMH pa3 —
NPV NepBON CCbIfIKe Ha TOYKY pacwupeHus, N eCiin OHO BbIMOSHAETCH, TO BCe paclunpsowme geapuaHmel
UCosib308aHUs BCTaBnATCS B 0a30BbIN 8apuaHm.

O606uweHue (generalization relationship) —
aHarnorMyHo HacrnegoBaHUIO U NPUMEHSETCS B
TOM Cny4yae, Kkorga HeobxogmMMo OTMETUTb, YTO
AOYepHUE sapuaHmMbI UCMOIb308aHUST KPOME
NPUCYyLLEro nm cneumdmnyeckoro noBegeHus
obnapaoT BceMn 0coBeHHOCTAMM NOBEeAEHNSA
POAUTENBCKNX 8apUAHMO8 UCI0b308aHUSI.
CTtpenka oTHoLleHns 0606LLeHNsa yKkasbiBaeT

Mocriatb KOMaHay pa3rpy3kun Ecre| pO,EI,I/ITGJ'IbCKI/IVI BapunaHT NCMNOJIb3OBAHUA.
BeCOB

o \_//

nocriatb 3anpoc Ha nogavy
KOKCa
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CtepeoTunbl gna moaennpoBaHns bu3Hec-akTepoB U 6U3Hec-PyHKLUN

MogennpoBaHneM OyHKLMOHEPOB NpeaMeTHON obnacTtu (bnsHec-akTepoB), NX PYHKUMOHANbHbIX
obsa3aHHOCTEN, a Takke BU3HEC-NPOLIECCOB BblAENSAETCA B OTAENbHbIN pa3aen aHanuTuku — busHec-aHanms.
B npencrasnenun use-case view B coorBetctBun ¢ USDP cospaetca nanka business use-case, a ons
MOAENMPOBaHNA NpeaMeTHOMN 061acTy UCNOSb3YTCS CrieayoLmne cTepeoTuUnbi:

busHec-akmep (business actor) — NHOBNOYYM (LUTaTHasA LOIMKHOCTL), rpynna, opraHMsauus
NN CUCTEMA, KOTOPble B3aUMOAENCTBYHOT C MOAENMpyeMon BU3HeC-CUCTEMON, HO He
ABMAOTCA ee YacTblo. [lpumepamn 6usHec-akmepos ABNAKTCA KITMEHTLI, NOKyNaTenu,
nocTaBLLMKKN, NapTHepbl. Obuiee cBONCTBO bU3HEC-akKmepo8 COCTOUT B TOM, YTO OHU
ABMSATCA MHULMATOPaMN UM KNMeHTaMn BU3HeC-NpoLeccoB MOAENMPYEMON CUCTEMBI.

BU3HeC-aKTep

CompyOdHuk (business worker) — VHAMBMAYYM (LWUTaTHasi 4OIMKHOCTb), rpynna, opraHmM3aums
NN CUCTEMA, KOTOpble OENCTBYIOT BHYTPU Mogenmpyemomn busHec-cuctemsl,
B3aMMOLENCTBYIOT C APYrMMN compyOHUKaMu N ABAAOTCS y4acTHUKaMm GBusHec-npouecca
/ MoZenupyemMon cuctemsl. [Npumepamm compyOHUKO8 ABNAITCHA MEHEKEPbI,

aflMUHUCTPATOPBbI, Kaccupsbl, NHxxeHepbl. ObLee CBOMCTBO COMpPYOHUKO8 3aKNo4aeTcsl B TOM
TO, YTO OHU ABNAOTCA CyObEKTaMM N BXOOAT B COCTaB MOAENMPYEMOWN CUCTEMBI.

bu3sHec-eapuaHm ucnosib3o8aHus (business use case) — onpegenset
nocnefoBaTenbHOCTb 4ENCTBUA MOLENUPYEMON CUCTEMbI, HAaNpaBNeHHYIO Ha
BbIMONHEHME OTAEeNbHOro GusHec-npoLecca.

BuaHec BapuanT MCNONL3OBaHKS
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AGCTpaKTHble BapuaHTbl UCMOJNIb30BaHUS

Y Ecnn cobcTBEHHbIX AENCTBUN U
\ { } )
O (pyHKLMOHAMNBLHOCTH, TO OH

naeHTUdmrKaums 6aHKOBCKON BO3B aT K; TOYUKU o -
aprosin p p BbIBOP Si3bIKa UHTEpPdETica Ha3blBaeTCHA a6CTpaKTHbIM nero

j A Ha3BaHMe nnULIeTcAa KypCmBOoM.

<<extend>>

<<include>> <<inclide>>

™ _<<include>>

aemopusauusi nosb3oeamerns npoeepka pin-kofa




JNlekumnna 5. Tema 5
MNcnonb3oBaHue BapuaHTOB UCMNOJIb30BaHUA A
¢dopmannsaumnm pyHKLMOHAJIbHbIX TPpeboBaHUM

Tpe6oBaHuA n nx knaccudgpukaums

TpeboeaHue (requirement) -- >xenaTeribHOE CBOMCTBO, XapakTepUCTUKa Unn ycrioBne, KOTOpbIM LOMKHa
YOOBETBOPSATbL CUCTEMA B NpoLEecce CBOEWN 3KCMyaTauun.

[MpMeHUTENbHO K NPOrpaMMHbIM CUCTEMaM NpeasiokeHa crneytowas kiaccugpukayus mpebosaHud,
KoTopasd nony4una HassaHve mogenu FURPS+, 4yTo COOTBETCTBYET NnepBbiM ByKBamM COOTBETCTBYHOLLINX
KaTeropun TpedoBaHMin Ha aHIMTMNCKOM SA3bIKE:
* doyHKUMoHanbHble TpeboBaHus (Functionality)
TpeboBaHua yaobcTea ncnonb3oaHna (Usability)
TpeboBaHna HagexHocTu (Reliability)
TpeboBaHna nponssoanTensHocTu (Performance)
TpeboBaHNA BO3MOXXHOCTU conpoBoxaeHus (Supportability)

CMMBONOM "+" 0603Ha4YeHbl 4ONOSTHUTENbHbIE YCITOBUS, K KOTOPbIM OTHOCATCS:
* NPOEKTHbIE OrpaHNYeHuns
* TpeboBaHMs ynpaBrneHns cMcTeMom
TpeboBaHu4 Kk rpacmyeckomMy MHTEpPdENCY Nob3oBaTENs
domsunyeckme TpedboBaHmA
* ropuaunyeckue TpeboBaHms

BonbLUMHCTBO NepeYvncrieHHbIX TPeBOBaHUI OTHOCATCS K KaTeropumn HehyHKUUOHaIbHbIX Unn ampubymos
cucmemsbi. OgHako, YHKUMOHArbHbIE TPeboBaHMS, KOTOPbIE CNeunUUMPYOT OCHOBHOE Ha3Ha4YeHne
CUCTEMbI, ABMSOTCA BAXXHENLUNMU, OHN OOMKHbI ObITb ONpeaeneHbl U CUCTEMATU3NPOBAHbI B NTOMMYECKM
CBsi3aHHbI€ rpynnbl.

Ecnu X deticmeumeribHO sierisiemcsi oyHKuuel cucmemMbl, mo UMeem CMbICIT criedyrouiee rnpedrioXeHue:
cucmema OOJ/IKHa 8bINOSTHAMb «X»
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MNcnonb3oBaHue BapuaHTOB UCMNOJIb30BaHUA A
¢dopmannsaumnm pyHKLMOHAJIbHbIX TPpeboBaHUM

KaTteropuu cyHKuMI

+ O4yeBUAHbIE — VX BbIMNOSIHEHNE OYEBNOHO ANS Nonb3oBarternsi. B 0OCHOBHOM, 3TO PyHKLMM BU3Hec-
Nornkmn padbotbl cncteMbl. OHU ABNAIOTCS OTBETOM Ha rfiaBHbIM BONPOC aHanuaa: «YTto pormkHa genaTb
cucrema?».

» CKpbITble — JOMKHbI BbINOMNHATLCA HE3aMETHO ANS Nonb3oBaTteris. 9TO KacaeTcs MHOrMx 6a3oBbIx
TeXHUYECKNX PYHKLUMIM, TaKUX Kak COXpaHeHne nHgpopmarmm Ha NoCTOSHHOM HOcuTerne, nepegaya
NpoTOKONOB. CKpbITble OYHKLUMN 3a4acTyo HEOBOCHOBAHHO yNycKatoTCs B NpoLiecce onpeaeneHuns
TpeboBaHuin K cucTeme.

» [lononHutenbHbIe — Heobs3aTenbHble PYHKUUK, AobaBNEHNE KOTOPbIX HE NPUBEAET K CYLLLECTBEHHOMY
YOOPOXaHUIO NPOEKTa U He NOBIIUSET Ha BbINOSTHEHNE OCTanbHbIX QOYHKLWN.

AHanus ¢gyHKUMOHaNbHbIX TpeboBaHMU. TpaccupoBOYHas maTpuua

BonbLunMHCTBO Nonb3oBaTtenen (3akas3q4nkoB) He B cunax chopmynmpoBaTb KOHKPETHbIE N YETKNE
dyHKUMOHarnbHble TpeboBaHUSA K CUCTEME, @ OrPaHMYNBAETCS ML MX KOHLUENTyarnbHbIM ONMCaHNEM B
dopme noxenaHum (vision).

Kaxkgoe noxxenaHne Heobxoanmo 3adouKCMpOBaTh, YTOYHUTL, KOHKPETU3NPOBATL Er0 CMbICH M MOCTaBUTb
€My B COOTBETCTBUE OAHY UIM HECKOSBbKO (PYHKLINA CUCTEMBI.

HekoTopble noxenaHusa MoryT ObiTb abCTpakTHbIMK, T.€. UM He ByaeT COOTBETCTBOBATL HM O4Ha YHKLMS
cucTeMbl. ABCTpaKTHbIE NOXENaHMA PUKCUPYHOTCS, HO U3 AanbHENLIEro paCCMOTPEHUS NCKITHOYaOTCA.
[MoxxenaHust 1 COOTBETCTBYOLLME UM (PYHKLIMN CUCTEMbI COXPaHSAKTCS B TPACCUPOBOYHOM MaTpuLe
(Tabnwuue) (Traceability Matrix).
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MNcnonb3oBaHue BapuaHTOB UCMNOJIb30BaHUA A
¢dopmannsaumnm pyHKLMOHAJIbHbIX TPpeboBaHUM

AHann3 dyHKUMOHaNbHbIX TpeboBaHMKU. TpaccupoBoUYHaa maTpuua (NpoaomKeHue)

Hanuune cKpbITbIX PYHKUMI CUCTEMBI O KOTOPbIX 3aKa3unk MOXET U HE UMETb NPEACTABIEHUS YCIOXHAET
npoLecc aHanmaa pyHKUMOHamnbHbIX TPeO0BaHMIA U MOXET NPUBECTU K CYLLLECTBEHHOMY YBEITMYEHMIO
ob6bema NpoeKkTa 1 CPOKOB ero peanunsaLmmn, Yem 3To NpeAnosnaranochb Ha aTane 3aknYeHnst JOroBopa.

[MoaToMy Noaxon K UX BbIABMEHNIO AOMMKEH ObiTb MTEepaunoHHbIM. CHavana guKCnpyrTcs BCe O4eBUAHbIE
dYHKUMN CUCTEMbBI U T€ CKPbITble (DYHKLUK, KOTOPbLIE MOXHO Cpa3y BbiiBUTb U3 NTOIMKN paboTbl CUCTEMDI.
OcTanbHble CKpbITble PYHKLMM BbISIBIISIOTCA Ha 3Tanax NoCTPOeHUs AnarpaMmm BapuaHTOB UCMONb30BaHMS
(use case diagram) n, ocobeHHO, NpU ONMCaHUN CLEHAPUEB N TaKKe BHOCATCS B Tabnuuy TpacCcupoBKM.

Ha ocHoBe yTOYHEHHON TPACCUPOBOYHOW MaTpULIbl CO3A4AETCs CNNCOK PYHKUMOHaNbHbIX TpeboBaHuin
(functional requirements, functional specification), koTopbIn foOMmKeH BbITb cornacoBaH ¢ 3aKka34ynKoM.
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TpaccupoBo4YHasa maTpuua

BapuaHT ncnonesosaHug (Use Case), opyroe HasBaHune npeueaeHT — BHELHASA cneumdukaumd
nocnenoBaTenbHOCTM AENCTBUN, KOTOPbIE CUCTEMA MOXKET BbINOSTHATL B NpOoLIecce B3anMOAENCTBUS C
akTepamu ansi nonyvyeHnsa onpeaeneHHoro 3Ha4nMoro Ans HUX pesynerara.

Ecnn KaXayro BbIABJIEHHYIO N3 noXxesiaHum (*)YHKLI,I/II-O 0T06pa3l/ITb B BUAe npeuegeHTa, pe3yrbrat KOToporo
TOXOECTBEHEH BbINOMTHEHNIO JAaHHOW (*)yHKLI,I/IVI, TO AnarpamMmma BapunaHTOB NCIOJ1b30BaHUA 6y,u,eT
OTO6pa)KaTb N OOKYMEHTNPOBATb HE TOJIbKO CaMU d)yHKHMOHaHbeIe Tpe6OBaHVIFI, HO N BHELLHUX aKTEePOB,
MX NTHNLUUNPYHOLLNX N NCMNOJIb3YHLLNX NX CEPBUCHI.

MoxkenaHus 3akas4duka (B BUAe MCXOAHOro TeKcTa), PYHKLMN CUCTEMBI U COOTBETCTBYIOLLME UM BapUaHThl
MCMNONb30BaHUSA PUKCUPYIOTCH B TPaCCUPOBOYHON Tabnuue obecneynBas CKBO3HYH TPacCUPOBKY:

«roxernaHue — yHKUUSI — USe case — cueHapull — 06beKmbl U Kracchl rnpoepamMMHOU cucmeMbi»,
peanuays TakuMm 06pas3oM O[IH U3 OCHOBHbIX NPUHLIMMNOB pa3paboTku: npeuedeHm onpedesisem
apxumekmypy npo2paMMHOU cucmemsil.

| ToemwesmewR
TpaccmpoBOYHYHO MaTpULly
Krvent npoxoauT pervcT pauuio y Perncmau,wﬁ Knnera PErvcT pauns knueHTa (abeTp)
~ NOMOLY CBOEro KCMI'II:IOTEpa BHOCUT B Gazy
npocTenwinm crnocobom B AaHHBIX Ha BbIAENEHHOM CEpBEpe ero UMs 1 -
chamunnio, aapec NPOXMBaHUS, HOMEP nacnopra,
BM,D,e TaGJ'IVILl,bI TEeKCTOBOIO pekBu3uT bl BaHka 1 HOMEp KPeaUTHOWN KapT OukK, 55 soT i BApeS MpoRE A SeeCTH AAPSS
6 ;

nn6o ncnonk3ys
Bo3MoxHocT CASE-

1.7 Beectu Ne cyera kpeauTHON BBecTu cyeT KpeguT Hol
CPeACTB. - camom

Beectu gary ybemus BeecTu gary yoemus

Kax bl KNMMeHT nonydaer NATMpaspaaHblii 2.1 BBeecTu norvH knnexTa BBecTun noruH knneHTa
Oy KB EHHO-LIMhpOB O NIOMMH.




JNlekumnna 5. Tema 5
MNcnonb3oBaHue BapuaHTOB UCMNOJIb30BaHUA A
¢dopmannsaumnm pyHKLMOHAJIbHbIX TPpeboBaHUM

TpaccuposoyHas maTpuua (NpoaomKeHune) L itation, eiitetiy - Loty o)

it

il ]
Mpumep Tpaccuposku «yHKkumMs (feature) — npeueneHT (use
case)», BbInornHeHHbIn B Rational RequisitePro.

Ha NnpakTnuke BapunaHTbl NCMNOJIb3OBaHUA MOTYT ObITb
npencrtaslieHbl B pa3riMvHbIX cbopmaTax C Pa3HbIMU
YPOBHAMU OETASTU3ALINN:

3: TRACK PACKAGES

2: Basic Flow
2: Basic Flow

C4.3: SEARCH BY SELECTED. ..

4.5: PDSSIBLE NEW ACCOUNT

Check Order Status
2: Basic Flow

* BW BbICOKOIro YpOBHSI — OMNMCHIBAKOT NPOLIECChI O4EHb
c)XXaTo, 0ObIYHO B ABYX-TPEX NPeanoxeHusix. Takon
TUN onucaHus yaobHO 1cMnonb3oBaTh HA HaYanNbLHOM
atane hopMynmpoBaHus TpeboBaHUI K cUcTeme.

uc2:
ucz
ucz

FEAT1: Secure papment..

Secure payment method

» PasBepHyThIn bopmat BU (cueHapuu) onnceiBaeT

npouecc bonee getanbHO N UMeeT pasgensl: Kpatkoe
onucaHue, lNpeaycnosus (pre-conditions), OcHoBHOM ]
NOTOK COObITUIA, ANbTEPHATUBHbIN NOTOK CODLITUINA, T {Es tretbes.. | | | | | | | |
[MocTycnosus (post-conditions).

ct-Us... :E?

Kaxgpbi, He sBnsiowmmcs abcTpakTHbIM, BApMaHT UCMNOMb30BaHMSA peann3yeT onpeaeneHHoe
yHKUMOHaNbLHOE NoBeAeHNE, KOTOPOE B CBOK OYepenb, SIBNSAETCA pe3ynsTaTtoM B3auMOAENCTBMS
onpeaeneHHoro Habopa 06bEKTOB NPOrPAMMHON CUCTEMbI (aPXMTEKTYPbI) M BHELLHETO NOSb30BaTens. Takum
o6pa3om, MOXHO YTBEpPXOaTb, YTO KaXabli BapMaHT UCNONb30BaHWs peannayeTcsi NoBedeHNEM YHUKANbHON,
TONbKO eMY NPUCYLLEN apXUTEKTYPHI.
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CueHapvm BAPUaHTOB MUCINOJ1ib30BaHMA

CueHapuu, NONCK OOLEKTOB B NOTOKE COObLITUN

[na nepexogda OoT BapMaHTOB MUCMOSb30BAHUA K apXUTEKTYpPE NPOrpaMMHON CUCTEMBI UCMOSb3YHOTCH
TEKCTOBbIE ONMMUCaHNA MOTOKOB COBLITUN, Ha3biBaeMble CLLleHapUAMM (Scenario).

AHanManpyrTcs UMeHa-CyLLLECTBUTESbHbIE B TEKCTE cLeHapus. HekoTopble U3 HUX OyayT 4enCTBYHOLLMMHN
nuyamn, gpyrmne — obbektamu, a TpeTb — aTpubytamm obbekTa.

Kak npaBusio, KaXkabIW BapunaHT UCMNOJ1Ib30BAHUA BKIMIO4HaET HECKOJIbKO NMOTOKOB:

* TUNOBOW X0, COObITU — OCHOBHOWM MOTOK, pe3yribTaT KOTOPOro OXngaem B JaHHOM BapuaHTe
MCMNONb30BaHUSA;

* anbTepPHaTUBHbIN NOTOK COObLITUIN — TaKUX NMOTOKOB MOXET ObITb HECKOIbLKO, KaXXabIi U3 HUX NPUBOAMUT
K cBOEeMY pe3ynbraTy. PasnnyHble NOTOKN COObITU BO3HMKAIOT B TOYKE BETBMEHUS MPU HANNYUK
peLualoLLLero npaBuna «ecnuy». B kayecTBe anbTepHaTMBHbBIX CLIEHAPWEB crieayeT npeaycMaTpuBaTh U
«OLUMBOYHbIEY MOTOKN COOLITUI, KOrAa akTep, SABNASCb PUNYECKUM NTMLIOM, LOMNYyCKaeT OaHY 13
BO3MOXHbIX OLLUMOOK B AENCTBUSAX.

Kak n onga BapnaHToB NCNOSb30BaHUSA, CYLLLECTBYET 08yxamariHbil rnodxo0 K HanucaHuio cueHapues. Ha
nepBOM 3Tane cueHapuin NULWLYT B NPOU3BONbHON hOPME C BbICOKMM YPOBHEM abcTpakuuu. Llenbio Takoro
cueHapus bygeT He BbiIBeHNEe 00BHEKTOB, a MOBEPXHOCTHOE ONMcaHMe NOTOoKa CobbITMI Ans obLlero
NMOHATMS BbIMNONMHAEMOro oyHKLMOHana v BbIABNEHUS CKPbITbIX PYHKLMW B JAHHOM BapuaHTe
MCMNOMb30BaHUS.

Ha BTOpOM 3Tane cueHapum YyTOYHSAT U NogpobHO onunckiBaloT B TabnmMyHoOM dhopMe C yKkazaHueMm
HayanbHbIX N KOHEYHbIX YCNOBUIN, TOMEK BETBNEHUS C NPUBA3KOM K pa3paboTaHHOMY Af1si 3TOro CueHapus
U gna rpynnel CLLEHapUeB NPOeKTY rpadmyeckoro nHtepdenca nono3osatens GUI (graphical user
interface). [daHHble cueHapuy UCNOSb3YTCH OS5 MOUCKa OOBLEKTOB B NOTOKE COOLITUN.
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CueHapvm BAPUaHTOB MUCINOJ1ib30BaHMA

Mpumep: cueHapun ana 6aHkomarta

[nsa nnniocTpaunmn ocobeHHoCTeNn
cneundukaumm yHKUUOHarIbHbIX
mpebosaHul Ha gnarpaMmme BapuaHToB
MCNONb30BaHMS PacCMOTPUM
npencrasneHHyto 3aecb Use-Case-
Mogenb baHkomara.

[Mpouecc PyHKLMOHNPOBAHNSA STON
CUCTEMbI XOPOLLUO 3HAaKOM BriagesnbLam
KPEAUTHbIX KapTOYeK, MO3TOMY He
TpebyeT AONONHUTENBHOIO ONNCaHKS.

PaccmaTpuBaemas cuctema uMeeT AByX
aKTepoB, OOMH N3 HUX SABNSIETCA
KnneHtom 6aHkomata, a gpyrom --
BaHkoMm, KOTOpbIN OCyLLEeCTBIAET
BbINONMHEHNE COOTBETCTBYHIOLLNX
TpaH3akuun. Kaxabln n3 aTux akTepos
B3anmMogeuncTByeT ¢ baHKoOMaToM, XOTS
rmaBHbIN akTep KrneHT, NOCKONbKyY
WMEHHO OH UHULMMPYET
JyHKUMOHAaNbHOCTL BaHKoMaTa.

Use-Case-mMopgenb 6aHKoMaTa

aBTOpM3aLMA KIMeHTa s

7 I\
\

<<include>>

<<include>>

. /
<<include>> /

— /

@

—
CHATWE HaJM4YHbIX NO
KpeauTHOU KapTo4ke \\\

_— Mofy4eHIe CNpaBky o
npoBefeHI1e Ge3HamMMIHbIX cocToAHMA cHeTa

nnaTexem
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CueHapvm BAPUaHTOB NCNOJ1ib30BaHUA

NMpumep: cueHapum ana 6aHkomara

[ns TeKcToBOro onnucaHmnsa cLeHapus CyLLeCTBYHOT cneunarnbHble wabnoHbl. Kaxabii cueHapumn
Ha4YMHaETCA rMaBHOro pasaena, B KOTOPOM OTpaXakTCA criegyowmne AaHHbIe:

CHsAATUE HaNUyYHbIX NO KPEAUTHOMN KapTo4Ke
HanmeHoBaHue BapuaHTa

ncnosrfb3oBaHuA

AkTepbl KnueHT, baHk

Lienb MCronHeHus MonyyeHue KnueHTom Tpebyemon CyMMbl HanMYHbIMU

KnueHT 3anpawmnBaet Tpebyemyto cymmy. bBaHkomaT obecneunBaeT 4OCTyn K
Kpatkoe onucaHue CYETY KnMeHTa. baHkomaT BblAaeT KIMEHTY Hann4HbIe.

i Bas3oBbin

BbaHkomart u yCTpOIZCTBO YTEHUSA HaxXo4ATCH B COCTOSHUM oxnaaHma. Ha
HavyanbHble ycnoBus MOHUTOpPE 0T06pa>Kaech OKHO C npurrialueHnem

HavanbHble yCInoBuA npu I'IOLI,pO6HOM ornncaHmm cueHapud 00ObIYHO CBSA3bIBAIOTCA C COoOTBETCTBYHOLLNMUA
SKpPaHHbLIMU CbOpMaMI/I, B KOTOPbIX YKa3blBakOTCA COOTBETCTBYHOLLME KHOMKN U Nond And BBoAa AaHHbIX.
,El,anee, nocrie onnmcaHunA rmaBHOro pasaesia orncbiBaeTcd TUNOBOW NOTOK COGbITI/II7I, pe3yribrat KOTOpPOro
N ABJ1AE€TCA Uesiblo BbIMNOJIHEHNA OAaHHOIo BapmnaHTa UCrNorib30BaHUA.
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CueHapuu BAPUaHTOB NCNOJ1ib30BaHUA

Mpumep: cueHapun ansa 6aHkomara

TunuuHbIKN X04 CO6bLITUIA CLLeHapus BbiNOJIHEHMUS BapMaHTa UCMOJIb3OBaHUA
"CHATME HaJIMYHbIX MO KPpeaAUnTHOM KapTouke"

AeicTBUA akTepos

1. KnneHT BCTaBnseT KpeaAuTHY0 KapTouky

B YCTPOWCTBO UTeHus 6aHkoOMaTa
Touka BeTBneHunna N21: KpeautHasa
KapTouykKa HeaeucTBUTeNbHa

4. KnneHT BBOAUT nepcoHanbHbiM PIN-koOA
Touka BeTrBneHus N22: KnmeHT BBOAUT
HeBepHbin NMNH-ko[

7. KnneHT BblbUpaEeT CHATME HANNYHbIX CO
CBOEro cyeta

10. KnueHT BBOAUT Tpebyemyto cymmy
11. baHK npoBepdaeT BBEAEHHYID CYMMY
Touka BeTBneHusa N23: Tpebyemasn
CyMMa npesBbillaeT CYyMMYy Ha cyeTte
KJIMeHTa

13. KnneHT nosyyaeTt HannuyHble N Yek

15. KnneHT nony4daeTt CBOK KPeauTHYH
KapToOuKy

OTKJINK CUCTEMBbI

2. YCTPOMNCTBO YTEHUSA NpoBepsieT KPpeaUTHYIO
KapTOUKYy U Ha MOHUTOpPE OTpaxaeTcs OKHO A/iA
BBoaa NNH-kona

3. baHkomaTt npegnaraet Beectun NNH-koAa

5. baHkomart nposepseT NMNH-koAa
6. baHKoMaT nepexoanT B OKHO Bblbopa
TpaH3aKuMu 1 otobpaxkaeT onumn MeHK

8. Cuctema genaet 3anpoc B baHK 1 BbIACHAET
TeKkylee COCTOSHUE cYeTa K/INEeHTa

9. baHkoMaT nepexoaunT B OKHO «CHATHe

Ha M4YHbIX>» nMpeanaraeTt BBeCTn Tpebyemyto
CyMMYy

12. BaHKkOMaT U3MEHSAET COCTOAHME cYeTa
KJIMEeHTa, BblAAET Ha/IM4YHbIE N YeK

14. baHKoMaT npeanaraeT KAMeHTy 3abpaTb
KpeaAUTHY0 KapTouKy

16. baHkoMaT oTtobparkaeT coobueHune o
roTOBHOCTU K paboTe
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CueHapuu BapMaHTOB UCNOJ1b30BaHUSA
NMpumep: cueHapum ana 6aHkomara

TOuYKM BEeTB/IeHUSA CLeHapusa BbiMNOJIHEHMA BapMaHTa UCNOJIb30BaHUA
"CHATUE HAJINUHbIX MO KPeaAUTHON KapTouke"

AeAcTBuS akTepa OTKJINK CUCTEMBbI
Touka BeTrBneHna N21. KpeantHaa kapTouka HeAencCTBUTEJ/IbHA WM HEBEPHO BCTaBJieHa

3. baHkoMaT oTobpa)xkaeT MHpopMauUno 0 HEBEPHO BCTaBNEHHOM
KpeaAUTHOM KapToukKe
4. baHKOMaT BO3BpalLaeT KINEHTY ero KpeaUTHYH KapTouKy

5. KnneHT nony4yaeT CBOKO KpeauTHYH 6. baHkOMaT nepexoauT B COCTOSSHUE OXUAAHUS.
KapTouKy

Touka BerBsieHua N22. KnueHT BBoagnT HeBepHblit MNH-kop

6. baHkomaT oTobpaxkaeT nHdopmauuo o HesepHoM MUH-koge um
npeanaraeT BBECTM €ro NOBTOPHO

4. KnueHTt BBOAUT HOBbIN MNH-KOA

Touka BeTBneHusa N23. TpebyeMas cymMMa npeBbillaeT CYMMY Ha cyeTe KJIMeHTa

12. baHkomaT oTobpaxaeT MHpOpMaLUIO O NMPEBbIWEHNN KpeanTa 1
npeanaraeT ee BBECTU MOBTOPHO

10. KnueHT BBOAMT HOBYIO Tpebyemyto
CyMMY
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AnarpaMmMmbl nocsnenoBaTesibHOCTH
(sequence diagram)

HAwnarpamma nocregoBaTenbHOCTU (Sequence
diagram) onnucbIBaeT BPEMEHHYO
nocrenoBaTeribHOCTb 0OMeHa coobLeHn Mexay
obbekTaMu NporpaMMHON CUCTEMbI B OAHOM U3
NMOTOKOB CODObITMI BapyaHTa UCMNoNb30BaHNS.

Sequence diagram — KaHOHMYeCKU BUA

Actor1 : Klient Objeckt 1

K Boundary
Kaxabln o6bekm rpacdundeckn n3obpakaetcs B

dopmMe NpsAMOYroribHMUKa 1 pacnonaraeTcs B
BEPXHEWN YacTu CBOEWN /IUHUU XKU3HU (puc.).
BHYTpM NpsiMoyronbHUKa 3anmcbiBatoTCs 2: message?2
cobcTBEHHOE UMS 06beKkma Co CTPOYHOWN BYKBLI U
UMS Knacca, pasgeneHHble agpoeto4ymem. MNpu
STOM BCS 3aMnuncb NogYepKUBAETCS, YTO ABMNAETCS 3: message3
Npu3HakoM ob6bekma, KOTOpbI, Kak yKka3blBanocb
paHee, npeactaensieT cobon aK3emnnsap knacca.
KpanHum cneBa Ha guarpamMmme nsobpaxaerca
06beKkm -- MHUUMaTop MOAENUPYEMOro npoLecca
B3aMMOAENCTBMUSA, YacTO MHMLMATOPOM npoLiecca
BbICTyNaeT akTep.

1: message1




Nekuun 6. Tema 7
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JluHus xu3Hu o6ekma (object lifeline) -- BepTUKanbHasg NYHKTUPHAasA NIMHUSA Ha guarpaMmve
nocrneaoBaTenbHOCTN, KOTopasi 0603Ha4YaeT Nnepunog CyLecTBoBaHMs obbekTa.

Ecnun o6bekm cywecTByeT B CUCTEME MOCTOSHHO, TO U €ro JIUHUS XU3HU O0SKHA NPOAO0KaTbCA Mo BCEN
pabo4ven obnactu duazpammsl rnocriedoeamesisHocmu OT CaMOW BEPXHEN €€ YacTu 40 CaMOW HUXKHEWN.
OT1aenbHble 06beKmbI, 3aKOHYMB BbIMOSIHEHME CBOMX Oorepawmn, MOryT ObiTb YHUYTOXEHbI , YTOObI
ocBObOANTb 3aHMMaeMble UMK pecypchbl. 115 Taknx 06 bEKTOB NIUHUS XKU3HN 0DpPbIBAETCA B MOMEHT €ro
YHUYTOXEHUS. [Ins 0603Ha4YeHns MOMEHTa YHUUTOXeHNA obbekma B a3bike UML npumeHsieTcs
cneumanbHbI CUMBON B oopme natuHckon Oykebl "X". HuXe 9TOro cMmBosia NyHKTUPHasa NMNHUS He
n3obpakaeTcs, NOCKONbKY COOTBETCTBYIOLLErNo 00ObeKTa B CUCTEME YXKE HET, U 3TOT OOBbEKT JOIMKEH BbIThb
NCKIIOYEH M3 BCEX MOCNEaYLWMX B3auMMogeNCTBUN.

dokyc ynpaeneHus (focus of control) -- cneumanbHbIN CUMBOIN Ha AvarpaMmme nocrneanoBaTeNbHOCTH,
yKa3blBaloLUiA Nepunom BpEMEHU, B TEYEHME KOTOPOro OGbEKT BLIMOMHAET HEKOTOPOe AeNCTBME, HaxoasCh B
aKTUBHOM COCTOSIHUM.

Dokyc ynpaerneHusi nsobpaxaetcs B hopMe BbITAHYTOrO Y3KOro NpsiMOYrorbHMKa, BEPXHSAS CTOPOHA KOTOPOro
0603HavaeT Havarno nonyyeHns gokyca ynpaesneHusi obbekma (Hadano akTUBHOCTU), 8 ee HMKHSAS CTOPOHa -
- OKOHYaHue okyca ynpasneHus (OKoHYaHne akTUBHOCTM). TOT NPSAMOYroNbHUK pacrnornaraeTcs Huxe
0603HaYeHNsI COOTBETCTBYIOLLETO 06bEKMa N MOXET 3aMEHATb Ero JIUHUK XU3HU, ECITN Ha BCEM ee
NPOTAXXEHUM OH aKTUBEH.

B otaenbHbIX cnyvyasax o6bekT MOXET NocblnaTtb coobleHna camomy cebe, MHUUMNPYS Tak Ha3blBaeMble
pednekcuBHbIe coobLeHua. Takne coobuweHusi nsobpaxatroTcs B opMe coobueHus!, Ha4arno 1 KOHeLl
KOTOPOro CoOnpuKacarTCs C JIUHUEeU XU3HU Ui ¢boKycoM yripasrieHuUsi OqHOro 1 Toro e obbekma.
[MogoOHble cUTyaunn BO3HMKAIOT, Hanpumep, Npu o6paboTke HaXaTuin Ha KnaBuULLKW KnaBuaTypbl Npu BBOAE
TEKCTa B pedakTupyembii JOKYMEHT, npyn Habope ungp Homepa TenedoHa aboHeHTa.
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OAnarpaMmbl nocnenoBaTesibHOCTMU (NPOAOIKEHNE)

Cneuundunkaumsa o6bLEKTOB:

1 -- yHukanbeHoe nmsa (Name);

2 -- Knacc, K KoTopoMy 06beKkT
otHocuTca (Class). Knacc moxet n
He nokasbliBaTbcs (younpaetcs
dnaxok Show Class), nnbo Ha
HayanbHOM aTane 06bLEeKT MoXeT
ObITb HE COOTHECEH C KIaccoMm
(unspecified)

3 -- yCTOMYMBOCTb OOBbEKTa:

* Persistent (YcTonumBbin) — 00bekT
NMOCTOAHHO COXpaHseTca B 6ase unu
nobbIM apyrum cnocodom.
CywiecTByeT gaxe nocne
npekpaweHnsa paboTbl nporpaMmmel.
« Static (Ctatn4HbIN) — coxpaHseTcs
B TEYEeHUM BCEro BpemeHun paboThbl
nporpammbl. CyLLecTByeT n nocre
BbINOSIHEHNSA OTPaXXEHHbIX Ha
AanarpamMmme nocriefoBaTernbHOCTU
AEenCTBUN, HO HEe CoxpaHseTcH
nocne npekpatleHnsa paboTbl
nporpaMmbl

» Transient (BpemeHHbIN) —
COXpaHseTCs B Te4eHEe OYeHb
KOPOTKOro BpeMeHU, Hanpumep,
NnoKa He 3aKOHYUTCS BbINOMHEHWE
npoLeccos, onpeaeneHHbIX B
AnarpamMmme nocriefoBaTeribHOCTH.

Cneuundmkauma coobLLeHnI:
1 -- NUMeHOBaHMe CoobLEHMS MOXHO 3a4aTb U3 OKHA
AOKYMEeHTauumn ABaxabl LWEKHYB MbILUbIO Ha
coobLeHnn
2 -- yCTaHOBKa CUHXPOHM3aLMK:
» Simple ([pocToe) — BLINOMHAETCA NO YMOMYaHMIO.
O3Ha4aer, 4To BCe COOOLEeHNS BbINOMHATCS B
OOHOM MOTOKE yrpaBneHus;
Synchronous (CHXpOHHOE) — NPUMEHSAETCA Koraa
KNWEeHT nocblnaeT coobLueHne 1 xaeT oTBeTa
nonb3oBarens;
 Balking (C oTka3om cTaHOBUTbCA B o4epeab) —
KnneHT nocbinaet coobuieHne cepepy Ecnn cepeep
He MOXeT HEMeANEHHO NPUHATL coobLleHne, OHO
OTMEHSIeTCs;
* Timeout (C nMMNTUPOBaHHBLIM BpEMEHEM
oXxuaaHus) -- KnneHT nocbinaet coobLieHne cepBepy,
a 3aTeM XAeT ykasaHHoe Bpems. Ecnn B TeveHne
yKa3aHHOro BpEMeHM OHO He NpUHUMaeTCcA
cepBepoM, TO 3aTeM OTMEHSETCS;
» Asynchronous (AcHXpoHHOe) — KnneHT nockinaet
coobLleHne cepBepy 1 NPOaoSHKaeT CBO paboTy, He
oXxuaas NnoaTBEPXAEHNSA O NONYyYeHUN;
* Procedure Call (Bbi3oB npoueayphl);
* Return (Boaspar).
3 -- yCTaHOBKa 4acTOTbl COOOLLEHNS
* Periodic ([Mepnogunyeckune) — coobLueHne
perynsapHo nocblnaeTcs Yepes onpeaeneHHble
NPOMEXYTKN BPEMEHMN
* Aperiodic (Anepuogunyeckme) — coobLieHne
NOCbINAETCH HeperynspHo
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OunarpaMmMbl nocnenoBaTesibHOCTU (NPOAOTKEHME)

ﬂByXQTaHHbIﬁ nogxon K noCTpoeHn anarpamMmm

Ha nepBom atane otobpaxaeTcst MHOpMaLMsi BbICOKOTO YPOBHS,
KOTOpas Hy>KHa KOHEYHbIM MOSIb30BaTENSAM NPOEKTUPYEMOWN CUCTEMBI.
CoobLeHnst He COOTHOCATCA C onepaunammu, a 06beKTbl MOryT ObITb He
COOTHECEHbI C Krnaccamn. ITu gnarpamMmmbl NO3BOMSKOT aHANUTUKaM U
nonb3oBaTenam YBMAETb Kak OyayT pa3BmBaTbCA NPOLECCHI B CUCTEME.

Ha BTOpOoM aTane guarpamMmmbl 4eTanuanpyoTcs 1 UMW NOSMb3YHTCS
NCKMOYMTENBbHO pa3paboTymkn. B Hayane BToporo atana Ha gnarpaMmubl
NoMeLLaT HEKOTOPbIE HOBblE 00bEKTLI. Kak npaBuiio Ha Kaxkgom
Aanarpamme nocrnefoBaTenbHOCTM MMEETCS YNPaBAoL M OObEKT,
OTBeYalLLM 3a BbIMOSTHEHNE NOCeA0BaTENbHOCTLIO CLEHaPUS.
Ynpasnsaowmnn o6bekT He peannayeT HUKakmnx GusHec-npoLeccoB, OH
NWLWb nocbinaeT coobLleHnsa apyrmm obbektam 1 oTBeYaeT 3a
KoopAuHaumo Ux 4eNCTBUN.

Takme 06bekTbl Ha3blBalOT 06bekmamu-meHedxepamu. MoXxXHO
NOMECTUTb Ha guarpammy n apyrne obbekTbl, OTBeYalLwme, Hanpuvep,
3a 6esonacHocTb, 06paboTKy oLWMBOK nnn 3a cBsA3b ¢ 6a30M JaHHbIX.
Takor nogxoq NO3BONSET OTAENUTb OU3HEC-NOMMKY OT NOTMKK
ynpasneHus unm 6as gaHHbIX.

[Mocne Toro kak 06bEKTbl CO3aaHbl, HEOOXOAMMO COOTHECTU UX C
Knaccamun. MIx MOXXHO CBSi3aTb C CYLLECTBYIOLLMMM KnaccaMmn Unu cosgatb
HOBblE. 3aTEeM HY>XHO COOTHECTU COOBLLEHNS C onepaunsmMm, 3aTem
nepenTn K cneundumkaumsm o6bEeKTOB 1 coobLEHNN U 3adaTb Takmne
AeTanu Kak yCToON4YMBOCTb O6beKTa, CUHXPOHM3aLUMUs U YacToTa
coobLeHnn

Bua cneundpmnumpoBaHHbIX
B RR cooOLeHun

Synchronous

Balking

Timeout
O

Procedure Call
Asynchronous

Return




NMpumep sequence diagram. CHATME HAaNUYHbIX MO KPEeAUTHOWU KapTouKe
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Nekuusn 7. Tema 8
Ounarpammbl koonepauum (collaboration diagram)

HAunarpammbl koonepaunn (collboration diagram),
nogo6HO Anarpammam nocreoBaTenbHOCTU
oTOBpaxatoT MOTOK COBLITUN B KOHKPETHOM
CLieHapun BapuaHTa Ucnofnb30BaHWs, OQHAKO B
OTNMYKnE OT HUX, BonbLue BHMMaHMSA 3a0CTPSOT Ha
CBA3AX MeXay obbekTamu.

[narpamma Koornepayuu onucbiBaeT nosegeHne
CUCTEMbI Ha YPOBHE OTAENbHbIX 06BLEKMO8,
KOTOpble 0BMeHnBaTCA Mexay cobom
coobuwjeHusimu, 4Tobbl peann3oBaTb HEKOTOPbIN
BapuaHT UCMOSb30BaHWS.

Ha gnarpamme koornepayuu pasmeLlaroTcs
o6wbexkmblI (object), npeacraenstoLme cobon
3K3eMnnispbl Krnaccos, cesi3u (object link) mexay
HUMW, KOTOPbIE B CBOIO 0Yepeab SABNSAOTCS
aK3emMnnapamu accounauum n coobweHus (link
message), HanpaBreHne KOTOPbIX MOKa3blBAETCS
cTpenkamu, coobLieHmst cneunduumpyroTcs
aHanorn4Ho sequence diagram MerT MMeHa n
nopsiakoBble HoOMepa.

[Mpwn 3aTOM, Ha gMarpamMme NoKasblBatOTCS TOMbKO Te
06beKmbI, KOTOpPbIE Y4aCTBYIOT B peanu3auum
MoenupyemMon Koorepauyuu.

~ 1: message 1
% > Objeckt 1 :
A\ Boundary

/ N\

Actor1 : Klient 3: message3 )
- < )

/
/
/

2 rhessage?

O6bekThbl Ha gnarpammax koornepauun MoryT He
COOTHOCUTCH C Knaccamu, Toraa oHu
n3obpaxkaroTcsa Kak Ha puc.a, ecriv OObEKThI
COOTHECEHbI C Kraccamu, TO Ux nsobpaxeHue
cooTBeTcTBYET pUC.6.

object name object name : NewClass class
instance

Kpome o6bektoB Ha collaboration diagram moryT
nokasblBaTbCHA 3K3eMNApbI KrnaccoB (class
instance) puc.B.



Mpacdunueckoe
nsobparxeHune

Jlekuna 7. Tema 8
Ounarpammbl koonepauum (collaboration diagram)

Ta6bnuua. HasHayeHne KHOMOK cneuMasibHOM NaHesIn MHCTPYMEHTOB AnarpaMMmbl Koonepauum

BcnnbiBawowan
noackKaska

Selection Tool

Text Box
Note

Anchor Note to Item

Object

Class Instance

Object Link

Link To Self

Link Message

Reverse Link Message

Data Token

Reverse Data Token

Ha3zHauyeHue KHOMNKM!

MpeBpallaeT n3obpaxeHne Kypcopa B GOpMy CTpeNnKM s
nocnenoyrwLwero eblaeneHnd a1IEMeHTOB Ha AMarpaMMme

JobaengaeT Ha gnarpaMmy TeKCToBYylo obnacTb
JobaensaeT Ha guarpaMmy npuMedyaHume

[obasBnseT Ha gMarpaMmy CBsi3b NpUMeYaHus C
COOTBETCTBYIOLWMUM rpaddmyecKmMM 3/1EMEHTOM ANarpammbl

AobasnaeTt Ha Anarpammy oO6bLeKT

[Jobaenser Ha AnarpaMMmy 3K3eMnsip Kiacca
[Aobaenser Ha Anarpammy cCBsi3b

[Jobaenser Ha anarpamMmy pedneKCUBHY CBS3b
[JobaBnsaeTt Ha cBA3b AMarpamMmMbl npamoe coobujeHue
JobaensaeT Ha cBA3b AMarpaMmMbl obpaTHoe coobLuyeHne

[106aBnseT Ha CBA3b AMarpaMmmbl 3NEMEHT NMPsAMOro noToka
JaHHbIX

[JobaBnaeT Ha CBS3b AMarpaMMbl 3N1eMeHT 06bpaTHOro NoToKa
AaHHbIX




Nekuusn 7. Tema 8
Ounarpammbl koonepauum (collaboration diagram)

bject'Specification for 0--" ZE

Cneuundmnkauma o6bEeKToB
Ha Awnarpamme Koornepauum
NOMHOCTbLIO aHanornm4Ha nx
cneumdukaumm Ha gnarpamme
nocnenoBaTenbHOCTM.
YKa3blBalOTCs MMSA 00beKTa,
KIflacc U YCTONYMBOCTb.

CBA3b ¢ camum cobon (link
to self) — noka3bIBaET, 4YTO

0OBbEKT MOXET obpallaTbecs K object 1
CBOMM onepaumsim

lNMoTok AaHHbIX (data flow) — noka3biBaeT
MNOTOK MH(popMaL MM Mexay obbekTamu;
O6paTHbIN NOTOK AaHHbLIX (reverse data flow) * pasi © Torsint

— roKasbIBaeT NOTOK MHpopmaLmm mexay : Mo ymonuyaHuio kaxaasa CBs3b
oObekTaMn B NPOTUBOMOSTOXHOM Ha gnarpamme cymMTaeTcs
HarnpasiEHUMN. aHOHMMHOWN.

object1: 2 object2:
NewClass1 NewClass?2

Cneuundumkaumsa ceasen
BKIIOYAET:

* HaMMeHOBaHWE CBA3N;
* NMS accoumnaumm;

* BUOUMOCTb
COOTBETCTBYHIOLLIEN Napbl
00BLEKTOB;

* Hanuyue obLumx poren.

MynksTno6bekT (multiobject) npeacrasngaet
cobon MHOXEeCTBO aHOHMMHbIX 06BbEKMO8,
KOTopble MOryT 6bITb 0Opa3oBaHbl HA OCHOBE
OIHOrO Knacca. S [Jshasd

Multiobject : NewClass2 II

" Global

Ruole:




Nekuusn 7. Tema 8
Ounarpammsbl koonepauum (collaboration diagram)

Tabnuua XapakTepucruka CBOMCTB CMHXPOHM3auumn coobuweHun

HasBaHue
CBOMCTBaA

Simple (MpocTtoe)

Synchronous
(CuHXpOHHOE)

Balking (C
OTKa30M)

Timeout (C
OXWAAHUEM)

Procedure Call
(Bbi3oB

npouenypsl)

Asynchronous
(ACMHXpOHHOE)

Return (Bo3sparT)

Npacdwnueckoe
nsobparkeHue
CTpenku

Ha3zHauyeHue cBOUCTBaA

[aHHoe coobleHMe BbINONHAETCS B OAHOM MOTOKE
yrnpaBfieHus. ITO CBOKCTBO 3aaaeTcs A0o6aBnsAeMoMy Ha
Anarpammy coobueHno No yMoITYaHuo

Mocne nepefayvn AaHHOrO CooObLeHUs KINEHT OXuaaeT OTBeTa
OT o6beKTa-npMeMHMKa 0 pe3ynbTaTe BbIMOJIHEHUS
COOTBETCTBYIOLLEN onepaumm

Nocne nepenayn AaHHOro coobujeHnss 06beKT-NMPUEMHUK
OTKa3blBAET K/IMEHTY B BbINOIHEHNMN COOTBETCTBYIOLLEN
onepauuun, ecniv OH 3aHAT BbINOJIHEHUEM APYTrMX onepaunmn

Mocne nepenayn AaHHOro coobLjeHns1 06 beKT-NMPUEMHUK
MOXXET NMOMEeCTUTb AaHHOE coobLyeHme B oyepeab C
OrpaHNUYeHHbIM BPEMEHEM OXWAAHUS, €CN OH 3aHAT
BbIMOJIHEHMEM APYrUX onepaunm

KnuneHT nocblnaeTt gaHHoe coobujeHne o6beKTy-NPUEMHUKY W,
4YTOObI MPOAOIXKNTL CBOKO pPaboTy OXKMAAET, NokKa BCS
JaslbHeNLas BNOXeHHas nocneaoBaTefiIbHOCTb COOBLLYEHMI He
bynet obpaboTaHa NpUeMHUKOM

KNMEeHT NnocbiNaeT AaHHOE COOBLEHME U NMPOLAOIIKAET CBO
paboTy, He oXnaasa NoATBEPXKAEHMNSA OT 06bEKTA-NPUEMHMKAE O
NoSIyYEHUM 3TOro coobLyeHms. Mpu 3TOM COOTBETCTBYOLLLAS
onepaumsa MOXET 6biTb Kak BbIMNO/IHEHA, TAK M HE BbIMOJIHEHA

[aHHoe coobujeHne NoCbINaeTcsa KIMEHTY NOC/e OKOHYaHMS
BbINOJIHEHUS BbI30Ba NMpoueaypbl




Mpumep collaboration diagram. CHATME HaNMYHbIX MO KPeAUTHOU KapTo4Ke

4: npurnaweHue seecTun PIN
9: npurnaleHve BbIGpaTb TpaH3akLuio
17: npurnalleHue BeecTu Tpeb. cymmy 7: npoeepka PIN

>

5: BBoguT PIN
10: BbIGOp TpaH3aKUUKM CHATUE AeHer

%
18: BBOgMT Tpebyemyto cymmy
—
6: npepoctaeuTb PIN Ha npoBepky
%
2: npoBepseT KapTouKy
. > . <
1: BCTaBnsieT KapTouKy 3: BbI3bIBaeTCs okHO BBoAa PIN

/ 8: BbI30B OKHa TpaH3aKuuin
MotwuTop : GUI

KnueHT : KnuenT KoHTponnep : controller

YcTtponcTso uteHus : Device 1: OTKpbITUE cYeTa
e Tpeb. cymmbl co cueTa

16: OTKPbITUE OKHA CHATUR HaNUYHbIX

27:no “I&&!‘Me Hann4yHbIX U YeKka

: BblAaya HanmyHbIX m/
28: KOMaHZa Bo3BpaTa KapTouku

29: BbI30B XAy

<_,

25: paspelleHne BblAaTh HanMyHble
Cuet knueHTa : Cyet

ycTp. BeiAaum feHer u yeka : Device 22: nposepka Hannuus Tpe6. CyMMbi

15: BHOCUTCSA KONMYECTBO AiEHEr Ha cyeTe
24: cnucaHune Tpeb. CymMMbl

14: coobuw@aeT cocTosHME cyeTa >
23: paspelueHne cnucaHuns

) —>
<—
12: nopaeT 3anpoc
< 20: 3anpoc 6aHKy 0 CHATUM Tpeb CyMMbI

13: 3anpoc cooTosHUA cyeTa
BaHk : baHk 21: 3anpoc o Tpe6. cymme |'|0p'|' : |'|0p'|' CBA3N




Nekuna 8. Tema 9

Ounarpammbl aeatenbHocTtM (activity diagram)

Ana mogenupoBaHus npoecca
BbIMOSTHEHNA OnepaLlymi B A3blKe
UML ncnonb3syotca gnarpaMmmbl
aeaTenbHocTwU (activity
diagram). C NOMOLLbIO 3TUX
anarpaMmm MOXHO
MOLEenMpoBaTh:

* MpoLiecchl Ha
npeamMeTHon obnactu
(busHec-npouecchl);

» BusHec-noruky paboTbl
paspabarbiBaemon
NpOrpamMMHON CUCTEMBI;

* MOTOKM COObITUN
BapuaHToOB
MCNONb30BaHUSA;

* 0cobeHHOCTU
peanusauun onepaunn
KrnaccoB

Ta6nuua. HazHaueHUe KHOMOK crneyranbHOi NaHenu UHCTPYMEHTOB AMarpaMMbl AEATENBHOCTH

Fpacgmueckoe BcnneiBatowas
nzobpaxkeHue noAackaska

Iz | Selection Tool

e | Text Box

=y | Note

Anchor Note to Item
State

Activity

Start State

End State

State Transition
Transition to Self
Horizontal
Synchronization
Vertical Synchronization
Decision

Swimlane

Object

Object Flow

Business Activity

Business Transaction

Ha3zHauyeHue KHOMKH
MpespawaeTt nsobpaxeHne Kypcopa B hopMy CTpenku ans
NnocneayrLWero BulAENEHNs SIEMEHTOB Ha AWarpaMMe
[NobaBnseTr Ha AMarpaMMy TEKCTOBY obnactb

[o6aBnsier Ha gnarpaMMy npuMedaHue

HobaenseT Ha AvarpaMmMmy CBA3b NpUMeYaHMUAa C
COOTBETCTBYHOLWUM FpaCbM'-IeCKVIM 3N1eMeHTOM AuarpaMmmsbl

[obaenser Ha AMarpaMmMy COCTOSHWUE

Dob6aBnseT Ha AvarpaMMy AesTeIbHOCTb
[o6aenser Ha AvarpaMMy HadanbHOe COCTOsHUe
[obaenser Ha AMarpaMMy KOHEYHOEe COCTOsiHUe
[ob6aenser Ha aAvarpamMy rnepexosq

Hdo6aenseT Ha AvarpamMMy pedIeKCUBHbLIA nepexos

[lo6aBnser Ha AMarpaMMy ropu3oHTaNbHO PacnoNOXKeHHbIN
CMMBOT CUHXPOHW3aUWKU

[ob6aensieT Ha AMarpaMMy BEPTUKANbHO PAcnosIoXeHHbIN
CMMBOJT CUHXPOHM3aLIUK

[obaBnser Ha AnarpaMMmy CUMBOJ MPUHATHS PeLieHns INs
anbTEPHATUBHLIX MePeEX0A0B

[o6aBnser Ha AgnarpaMmMy LOPOXKY

Oo6aBnseT Ha gvarpaMMy o6beKT (Mo yMondaHuio
OTCYTCTBYET)

Dob6aBnseT Ha AvarpaMMy CTpenky noToka o6bexkToB (no
YMOMYaHUK OTCYTCTBYET)

Oo6aBnseT Ha AMarpaMMy BU3Hec-AeaTenbHoCTb (Mo
YMONUYaHUIO OTCYTCTBYET)

[Nob6aensaet Ha gnarpamMmy 6usHec-TpaH3akuum (no
YMONYaHWK OTCYTCTBYET)




Jlekuma 8. Tema 9
Ounarpammbl aeatenbHocTtM (activity diagram)

CocTosiHMA neATenbHOCTU U AEeNCTBUA

NHcTpymeHT Activity — mogenunpyet aencreue, coctosstHue aenctBus (activity, action state) — coctosaHue
KOTOPOE XapaKTepusyeTcst HEKOTOPbIM AENCTBUEM U MO KparHen Mepe OAHUM BbIXOOSLMM U3 COCTOSAHNS
nepexogoM. lNepexon npegnonaraeT, YTO BXOAHOE AeNCTBUe YXe 3aBeplumnnocb. CocTosHMe
AeATernbHOCTU HEe MOXET MMETb BHYTPEHHUX NepexXoaoB, NOCKOMbKY OHO ABNAETCSH 3fIeMEHTapHbIM.
HeaTenbHOCTb, ONMcaHHasa B COCTOAHUN OeATESNTbHOCTU, HE MOXET ObITb NpepBaHa HUKaKUMWN BHELUHUMU
cobbiTnamMn. COCTOSAHME OENCTBUA MOAENUPYET OOMH Liar BbINOMHEHUST anroputMa (npoueaypbl) nm

NOTOKa ynpaBJrieHUs.

Bblpa)KeHI/Ie AENCTBNA MOXET ObITb 3anncaHoO Ha eCTECTBEHHOM SI3bIKE. PeKOMeHﬂ,yeTCFI B Ka4yecTBe
MMEHU NPOCTOro AENCTBUSA UCMONb30BaTh rnaros ¢ NOSICHUTENbHbLIMU CITOBaMM.

Cneuundmkauusa Activity:

* HauMeHoBaHWe AEeNUCTBUS;

« cTtepeotun Business Activity;
* OnucaHue;

* NCTOPUYECKOE COCTOSAHME.

OTkpbIB BKnagky Activity MoxxHO cneunduumnpoBaTb
MOMEHTbI HacTynneHus gencreus: On Entry —
AencTBmne NPoONCXoauT Npu BXo4e B AaHHbIA TUM
akTuBHoCTK; On EXxit — gencreue npoucxogut npu
BbIXode 13 gaHHoro tuna; Do — gencreune
NPONCXOANT Mexay AENCTBUSMUM BXOo4a U BbIXO4a;
On Event — gencteme NnpomcxoanT B OTBET Ha
onpeaeneHHoe cobbIThe.

ity Specification for BCTaBuTE KapTOUKY |Ao::ti\.'ity Specification’for ...

2|

Evvent/ Undefined/

Cancel



Ilekumnga 8. Tema 9
Ounarpammbl geatenbHocTu (activity diagram)

(EYState Transition Specifica... walr.d

L |

NHcTpymeHT State Transition — nepexog no
3aBEpPLLUEHUM OQHOIo ONpeaeneHHoro 4eENCTBUSA B
Ha4ano Apyroro Unu n3 ogHOro COCTOSIHUA B ApYroe.

Ob6nagaet cneundukaunsmmn, B KOTOPbIE BXOAAT:
Event (cobbiTue, 310 TO, YTO BbI3bIBAET NEPEXOL),
Arguments (aprymeHTbl), Stereotype (ctepeotun)
n Documentation.

Ha Bknagke Detail BBogaTCS OOMNOMHUTESbHbIE
Guard Condition orpaxgatoLine ycrnoBus
(onpenensioT, Koraa nepexoq MoXeT ObiTb
BbIMOMHEH, a Koraa HeT), AeNCTBUS U NOoCbhITaeMble P
cobbiTma. Ana OTL(lJ6 a>K)e|ﬁlV|;| cobbITns Ha Dagich-(pollichyis) oleetitgoy

‘ P 3aBMCUMMOCTb AarnbHenwen paboTbl

narpamme MOXHO UCMOMb30BaTh KaK UMS F
A= E"” SaldS o1 BHELWHMX yCroBuMi MnK

onepaumu, Tak n obblvHy0 pasy. peLLeHuiA

Ecnn ns cocmosiHusi deticmeusi BbIXOAUT €QUHCTBEHHbIN NEPEXOod, TO ero MOXHO HMUKaK He noMmevatb. Ecnu
e Takux nepexogoB HECKOSIbKO, TO NMpY MOAENMPOBaHUM NocreoBaTesibHOM AeATeNbHOCTU 3anyCcKaeTcs
TONbKO OAWH M3 HUX. B 3TOM crnyyae ans Kaxaoro 13 Takux nepexoaos AOMKHO BbiTb ABHO 3anmncaHo
CcOBCTBEHHOE rpaHNYHOE yCcroBue B NpsaMbIX CKOBKax. [pu aTom ons BCex BbIXOOALWMX U3 HEKOTOPOro
COCTOSAHUSA OEATENBbHOCTN NEPEXOA0B LOMMKHO BbIMOMHATLCHA TpeboBaHne NCTUHHOCTM TONbKO OOHOro M3
HuX. NogobHbIN criyvan BCcTpevaeTca Toraa, Korga nocriegosaTesibHO BhiNoNHAeMada AesaATENbHOCTb AOSMKHA
pas3nennTbCs Ha anbTepHaTUBHbIE BETBU B 3aBMCUMOCTW OT 3HAYEHUS MPOMEXYTOYHOro pesynbsraTta. Takas
CUTyauus norny4dura HasBaHMe BETBIIEHUS, a AN1s ee 0603HaYeHNA NPUMEHSIETCA creunanbHbI CUMBOJT
Decision -- peweHue.



INekuusn 8. Tema 9 = ]
OAunarpammMma pearenbHocTy (activity diagram)

NHCcTpymeHT State — cocTosiHMe npeaHasHayeH ans 0603Ha4YeHnss cutyaumm
OXngaHus, HanpuMep, B TEYEHUE XN3HU 0B6beEKTA, Korga O6beKT oxXuaaeTt
HEeKoTopoe cobbITUE UNKN HAXOAUTCS B HEKOTOPOM COCTOSIHUN.
Cneundukauns State aHanornvHa cneundomkaumm Activity.

.Haqanbuoe cocToOoAHUE </.\\‘)KUHELIHUE!CUCTD§|HHB

NHcTpymeHT Start State — HayanbHOe cocTOsIHME, B KOTOPOM CUCTEMA
HaxoguTCAa cpasdy nocrie BKYeHus, Nbo o6bekT cpasy nocne CBoero
co3gaHud, NnMbo HavanbHble YCNOBUS Use case. HadanbHoe cocTosiHune
obs3arenbHo. Ha anarpamme MOXeT ObiTb TONMBLKO OAHO HavanbHoe
COCTOSHME.

NHcTpymeHT Stop State — KOHEYHBIM COCTOSIHMEM Ha3bIBAETCS TO B KOTOPOM CUCTEMA HAXOAUTCS
HENoOCpPeACTBEHHO Nepes BbIKMoYeHneM, NMnbo o6beKT nepen yHUYToXeHMeM, NnMbo use case nepen
3aBepLUeHneM. KoHeYHoe cocTosiHMe He SIBMSIETCS 06s3aTenbHbIM, MX MOXET ObITb CKOMbKO YroAHO.

NHcTpymeHT Synchronization — cuHXpoHU3aLmsa No3BoNAET onpeaennTb HE3aBUCUMO
BbINONHsAeMble nepexoabl. Mpu aToMm nepexobl MOTyT pasaensaTbCA Ha HECKOMNbKO
BbINOJTHAEMbIX HE3aBUCUMO (pasaeneHue) unm, HaobopoT, HECKOMNbKO BXOASALLNX
nepexonoB OyaoyT cnMBaTbCHA B OAMH UCXOAALLWIA.

CNVAHWE

NHcTpyMeHT Swimlanes (nnaBaTenbHble JOPOXKKM) -- MO3BOMNAET MOAENMPOBaTh NOCNeA0BaTeNnbHOCTb
[EeNCTBUIN pasnuyHbIX OOBEKTOB M CBA3N Mexay HUMUW. [pu NOMOLLIM 3TOro 3afeMeHTa MOXXHO
MOZenupoBaTh BM3HEC-MPOLIECCHI OPraHn3aLmm, oTpaxas Ha AMarpamMmme pasfnunyHble nogpasaeneHns u
06bEeKTbI, UrpatoLLMe BaXkHble ponv B Moaenu busHeca. MNo3sonseT nokasaTb, KTO BbIMOMHAET T€ UMK NHble
ponu B NpoLiecce.



YCcTpOMCTBO YTeHUA MonuTop GUI CyeT KnueHTa YcIpoicTBO BbiAauu AeHer

“~oBepka Kka m Mpeanaraet
=< seecTu PIN
~oTOjKa BEpHa

He BepeH ]
4Kka BO3Bpa

3Bog PIN

A

BbI30B OKkHa BbiGopa
TpaH3akuun

BbIGOP TpanaaKuLﬁHm"e HanU4HbIX | OTKpbITME 1 NpoBepka
COCTOSHUSA cyeTa

Mpurnawexne
BBECTU CyMMY

Bsog Tpe6yemoit \
CyMMBbI

Banpoc [ AeHer He xBaTaeT ]
HOBOW CYMMbI J

nposepka Hanuuns Bbinaua HaJ‘IMHHbIX>

\/CyMMbI

[ AeHer gocTaTouHo ]




Nlekumnn 9. Tema 10
OunarpammMma knaccoB (class diagram)

Ouarpamma knaccoe (class diagram) SBnNsieTcss OCHOBHbIM NOTMYECKUM NPeacTaBneHMeM MoAenu v
coOepXnT AeTanbHyo MHpOopMaLUo O BHYTPEHHEM YCTPONCTBE 0ObEKTHO-OPMEHTUPOBAHHOW NPOrpamMmMHoOW
CUCTEMbI UNK, 06 apXMUTEKTYpEe NPOrpaMmMHON CUCTEMBI.

Ha anarpamme kaccoe npeactaBneHa COBOKYMHOCTb AeKNapaTUBHbIX UM CTaTUYECKUX NEMEHTOB MOAENMU,
TaKMX KaK Krracchl ¢ ampubymamu v ornepauyusiMu, a Takke CBA3bIBaOLLIME UX OTHOLLIEHUS.

Knacc (class) 3 a6CTpaKTHoe OorncaHme MHoXxectBa OAHOPOAHbIX 0OBbEKTOB, MMEKLWMX OANHAKOBLIE
ampu6ymbl, oriepayuu n OTHOLWEHUA C obbekTamu OPYIrnx Ksiaccos.

Knacc MOXEeT UMETb UNU HE UMETb IAK3EMIMINAPOB UJA obbekToB. B 3aBucumocTu ot atoro B A3bike UML
pa3rfin4aloT KOHKpPEemHbIe N a6cmpaKme/e Kriacchl.

KoHkpemHbIU Knacc (concrete class) — KJ/iacc, Ha OCHOBE KOTOPOIro MoryTt ObITb HENOCPEACTBEHHO CO3aHbl
aK3eMnnsapbl UNn 06bEKTHI.

Ab6cmpakmHbIl knacc (abstract class) — knacc, KOTOpbIA HE UMEET SK3EMNIIAPOB U OOBLEKTOB.

Ums knacca OomKHO ObITb YHUKANbHbIM, 3aNUCbIBAETCS NO LIEHTPY CEKUNN UMEHU NONYXUPHbIM LLIPUGPTOM 1
AOSMKHO Ha4YMHaTbCA C 3arnaBHom BykBbl. PekomeHayeTcsa B KA4eCTBE UMEH K1acCo8 UCMOoNb30BaTh
cyLllecTBUTENbHbIE, 3anncaHHble 6e3 NpobenoB, B3ATbIE U3 CrioBaps npeameTHon obnactu.

[Ans o6o3HayeHnsa umeHuU abecmpakmHO20 Kriacca UCNoNb3yeTCA HaKMOHHbIN WpudT (Kypcus). B a3bike UML
NPUHATO obLiee cornalleHne O TOM, YTO SO0 TEKCT, OTHOCALLUNNCA K aBCTPakTHOMY 3fIEMEHTY,
3anncbiBaeTCHA KYPCUBOM.



Nekuus 9. Tema 10
OuarpammMma knaccoB (class diagram)

Ha3HauyeHue KHOMOK cneuuasibHOM NaHenm MHCTPYMEHTOB ANA ANarpamMmmbl Kj1aCCoB

N'pacpmueckoe BcecnnbiBarowan

Ha3HauyeHue KHOMKM
n3obpakeHme noAackKkaska

(>3 Selection Tool MpeBpaLllaeT nsobpaxeHne Kypcopa B opMy CTpenku
ANA nocneayrLlero BblAesieHNs 3/1IEMEHTOB Ha AuarpamMe

Text Box [JobaBnsaeTt Ha AnarpamMy TeKCToBYo 06/1aCTb

Note [JobasnseTr Ha AnarpamMmy ripnMevaHue

Anchor Note to [JobasnseT cBSA3b NpMMeYaHns C COOTBETCTBYHOLWNM
Item rpadpuyeckmM 3/1IEMEHTOM AMArpaMMbl

Class [JobasnsaeTr Ha AnarpaMMy Ksiacc
Interface [JobasnseTr Ha anarpammy mHTepgenc

Unidirectional [JobasngaeTr Ha AnarpamMMy HanpaBJieHHYO accoymnalmio
Association

Association Class  [JobaBnsieT Ha AnarpamMmy accoumaumio Kiaacc
Package [JobasngeTr Ha AnarpamMMy naket

Dependency or [JobaBnseTr Ha AMarpamMy OTHOLIEHME 3aBUCUMOCTU
Instantiates

Generalization [JobaBnser Ha anarpaMMmy oTHoweHne 060bLeHuns

Realize [JobaBnsaeTt Ha AMarpaMMy OTHOLUEHME peanusaumm




Nekuma 9. Tema 10
Onarpamma knaccos (class diagram)

Cneuudukaums KnaccoB No Tunam:
Cneuudmkaumm knacca PerynsapHsbie (Class, no ymonyaHuio);
MapameTpnsoBaHHbIe
(parameterized) — knacchbl WabMOHbI.
MpuMmeHsaeTcsa anga co3gaHus
cemMeuncTBa ApYyrux Krnaccos;
Knaccbl-HanonHuTenwm (instantiated
class) — aTo napamMeTpU3nNpPoBaHHbIN
Krnacc, apryMeHTbl KOTOPOro UMetoT
dakTnyeckme 3HavyeHus;
YTunutbl knaccos (class utility) — ato
COBOKYMNHOCTb Onepauun, Hanpuvep
MaTeMaTU4ECKUX;
YTunutbl napameTpusoBaHHbIX
KnaccoB (parameterized class utility) —
WabnoH Anga co3gaHnsa yTunut
Knaccos;
YTUNuThbl KNnaccoB HanosnHUTenen
(instantiated class utility) — ytunuta
NapamMeTpu30BaHHOIO Kfacca
napamMeTpbl KOTOPOW UMeLoT

B okHe General (O6Lume) ykasbiBaloTCS:
Name -- ums knacca,

Type -- Tun knacca,

Stereotype — cTrepeotun,

Export Control — BuanmocTs,
Documentation — onncanue.

B okHe Detail ([NNogpo6bHo) ykasbiBatoTCS:
Multiplizity — mHOXXecTBeHHOCTb Knacca
NOKa3blBaeT CKOSIbKO Yy JaHHOro Knacca
AOJSMKHO ObITb 3K3EeMNIISIPOB,
| 2 X Space — TpeboBaHNSA K XpaHEHUIO Krnacca
yKa3blBalOT CKONbKO TpebyeTcsa namsTu
ANS ero XpaHeHus,
Persistence — ycTonumBocTb Kracca,
Concurrency — napannenusm,
ONUCbIBaET NOBEAEHME Knacca npu
HanU4MM HECKOSbKNX MOTOKOB

yrnpaBneHus, ‘
Abstract — ykasaTenb aGCTpaKTHOrO paKTU4ECKNE 3HA4EHMS;
Ak MeTtaknaccbl (metaclass) — knacchl
MEE| Formal Arguments — apryMeHThbl Kracca. S R 12 > ]

KritaccaMu.



Nlekumnn 9. Tema 10
OunarpammMma knaccoB (class diagram)

Cneuundmnkauma BUAMMOCTU KNacCoOB:

* Public (oTKpbITLIN) — BUAEH BCEM KNnaccam CUCTEMBbI;

* Protected (3awLLEHHbIN) — HE BUOEH BCEM KflaccaM, 3a UCKNIYEHMEM NOAKNAcCOB AaHHOIO Knacca,;
* Private (3akpbITbIn) — HE 4OCTYMNEH ANS BCEX K1AacCOB, 3a UCKIMIOYEHNEM CaMoro cebs;

* Implementation (nakeTHbIN) -- BUAEH M3 KNACCOB TOrO XKE MakeTa.

Cneundumkauma yctTouumBoCcTH Knacca:

e Persistent (YcTonumnBbIn) — coxpaHAeTCsa 1 Nocre 3aBepLlUeHnsa paboTbl NPUITOXEHNSA (OaHHbIE XpPaHATCA
B 6ase);

e Transient (BpeMeHHbIN) — He ByaeT XpaHMUTbLCS NOCIIE OKOHYaHUS paboThbl NPUNOXEHUS.

Cneuundmkaumua no napannennsmy:

e Sequential (lNocnegoBartenbHbIN) — (MO yMOMN4YaH.) Knacc BeaeT cedbst HopManbHO NPU HanNM4YMmM ogHOro
MOTOKa ynpaereHns, B NPUCYTCTBUN HECKOSTbKMX NMOTOKOB NOBEAEHUE HE rapaHTUPYETCS;

e Guarded (OrpaxagatoLmin) — npyu HanM4YUM HECKONbKMUX NOTOKOB OyaeT BeCTU cebsl Kak oXXuaaeTcst HO
4YTOObI KNacchbl pa3nUYHbIX MOTOKOB HE MeLLanu apyr Apyry OHWM OOIMKHbI B3aMMOAENCTBOBATD;

e Active (AKTMBHbLIN) — Kracc OyaeT MeTb COOCTBEHHBIN MOTOK YrpaBleHns;

e Synchronous (CUMHXPOHHLIN) — KNAacc MOXET CaMOCTOATENbHO 0b6pabaTbiBaTb B3aMMHbIE UCKITIOYEHUS.



Nlekumnn 9. Tema 10
OunarpammMma knaccoB (class diagram)

ATpubyTbI KNnacca
ATpunbyT (attribute) — copeprkaternbHasi xapakTepucTuka Kracca, onucbiBaroLLiad MHOXECTBO 3HAYEHUN,
KOTOpbl€ MOryT NPUHNUMaTb OTAENbHbIE OOGBLEKTLI 3TOrO Kr1acca.
Ampubym Knacca Cny>uT ans npeacTtaBneHust otaenbHOro CBOMCTBA Unn Npu3Haka, KoTopbIn ABASETCA
obLwmm anga Bcex 06bEKTOB AaHHOIO Knacca. Ampubymsl Kriacca 3anucbiBaloTCA BO BTOPOM CBEPXY CEKLUK
NpsSAMOYroribHUKa KJiacca.

B asbike UML npuHsaTa onpegeneHHas ctaHgapTusaumsa sanvucu ampubymos kriacca. Kaxgomy ampubymy
Kracca COOTBETCTBYET OTAENbHAs CTPOKa TEKCTa, KOTopas COCTOUT U3 KeaHmopa sudumocmu ampubyma,
nMeHn ampubyma, ero KpamHocmu, Tuna 3HadeHun ampubyma n, BO3MOXHO, ero UCXOL4HOIo 3Ha4YeHus.
O6Lwwmin dhopmat 3anmcu oTaenbHOro ampubyma Krnacca CneayroLmii:;

<KBaHTOpP BUAUMOCTU> <UMSA aTpubyTa> [KpaTHOCTb] :<TUN aTpubyTa> = <UCXOoAHOe 3HayeHue> {CTPOKa-CBOMCTBO}.

BuanmocTts (visibility) — kayecTBeHHas xapakTepucTmka onncaHus aNeMeHTOoB KJ1acca, XapakTepusyroLlas
NOTEeHLMarnbHy BO3MOXHOCTb ApYrMx 06bekToB MOAEeNn okasbliBaTb BNNAHNE HA OTAENbHbIE aCNeKThbI
noBefeHns aHHOro Ksiacca.

BuamnmocTb B si3bike UML cneumdmumnpyetcs ¢ noMoLLbio keaHmopa eudumocmu (visibility), koTopblii
MOXET NPUHMMATb OQHO U3 4-X BO3MOXHbIX 3HAYE€HUIN N 0TOBpaaTbCs NPU NOMOLLU crneumanbHbIX
cumBoroB (Tabnuua Huxe). KeaHmop suduMocmu MOXET BbITb onyLLeH. Ero oTcyTcTBMe 03Ha4aeT, 4To
BUOUMOCTb ampubyma He yKasbiBaeTcs.

Umsa ampubyma npepcraBnsaeT cobor CTPOKy TEKCTa, KOTopasi CNOMb3yeTCs B KAYeCTBE naeHTMdukaropa
COOTBETCTBYlOLLEro ampubyma n noaToMy AormkHa ObITb YHUKANbLHOW B npeaenax gaHHoro knacca. vs
ampubyma - eQNHCTBEHHbIN 00s13aTeNbHbIN ANIEMEHT CUHTaKCUYeCKOro 0603HadYeHnss ampubyma, LOMKHO
Ha4YMHaTLCH CO CTPOYHOM (Marion) BykBbl U HE OOIMKHO cofepKaTb Npobenos.



Jlekuma 9. Tema 10
Cneuundukaumna atpmnoytoB

MukTOorpaMMmbl BUAMMOCTHU aTPpUOBYTOB K/1accoB
e TeKkCcToBbIN

Ha3HaueHue NMKTorpaMmmbol
nsobparxeH aHanor asHateHue orpa

Public O6wenoCTynHbIM MK OTKPLITbIN. B HOTaumn a3bika UML TakoMy

arpmnbyTy COQTBETCTBYET 3HAK «+>»
Protected 3alMILEHHbIN. B HOoTaumm a3bika UML TakoMy atpmnbyty

. COOTBETCTBYET 3HAK «#>»
Private 3aKpbITbiK. B HOoTaumun a3bika UML TakoMy atpnbyty

) COOTBETCTBYET 3HaK «-»
Implementation Peanunsauyus. B HoTauum a3bika UML TakoMy atpubyty

Cneuuncdumkaumsa atpmubyToB:

Name -- ums atpmbyTa;

Type -- Tun atpubyTa (boolean, byte, currency, data)
NoKasbIBaeT TUM AAHHbIX;

Stereotype — ctepeoTun;

Initial value — HayanbHOe 3HayeHue;

Export Control — ynpaBneHne akcnopTom unn BUANMOCTb;
Documentation — onucaxue.

Ha sknagke Detail B rpynne Bbibopa Containment
(JTokannsauwms) MOXXHO cneumuumpoBaTb YCITOBUSA
LLMPE|  xpaHeHus ampubyma y o6beKToB BbIOpaHHOrO Kracca.

Class Attribute Specificatit.. . 2. 2

ol

Class"Attribute’Specificati.. .

[lanee MOXXHO onpenennTb aTtpubyT Kak CTaTUYHbIN, BbICTaBUB OTMETKY B CTPOKe BbliDOpa Static.

CTaTuyHbIM aTpMbyT NO onpeaeneHnto UMEET OOHO M TOXe 3HaYeHne s BCex 00bLeKToB
paccmaTpuBaemoro knacca. HakoHeu, Ha Bknaake Detail moxxHO onpefenntb atpubyT Kak NPOou3BOAHbIN,
BbICTaBMB OTMETKY B CTPOKe Bblbopa Derived. 3HayeHne npom3BogHOro ampubyma no onpeneneHnto MoxeT
ObITb BLIYMUCIIEHO HA OCHOBAHMN 3HAYeHU Apyrnx ampubymoe 3Toro Unu Apyroro Knacca.



Nekuuna 9. Tema 10

OunarpammMma knaccoB (class diagram)
Onepauum Knacca

Onepauus (operation) -- 3T0 cepBUC, NPEAOCTABNSAEMbIN KaXObIM 3K3eMMSPOM UM 0OBEKTOM K/1acca no
TpeboBaHWIO CBOMX KIMMEHTOB, B KAYECTBE KOTOPbLIX MOIYT BbICTYNaTb APYyrine o6bEeKThbl, B TOM YnCrie 1
9K3eMMNnsApbl AaHHOrO Kracca.

Ha npakTunke knneHT 06blMHO coBepLUaeT Hag oObekTaMm onepaumm naTu Buaos. V13 HUx Hanbonee
pacnpocTpaHeHbl crieayolime Tpy Buaa onepaumn.

® MoaudumkaTop: onepaumns, n3MeHsitoLLLaa cocTosHne obbekTa.
® CenekTtop: onepauus, MetoLast 40CTYMN K COCTOSAHUIO 0ObekTa, HO HE M3MEHSIoLLas ero.

® WUtepaTtop: onepauus, obecrneunsaroLlas AOCTYN KO BCEM YacTaM 0ObekTa B CTPOro onpeneneHHoM
nopsaake.

[1Ba ocTanbHbIX BUAa onepaumin HocaTt obwmin xapaktep. OHK 0BpasyoT NMHGPaCTPYKTYpPY, HeobBXoauMyro
OS5 CO34aHUSA U YHUUTOXEHUS 9K3EMMNSISPOB Kracca.

® KoHcTpyKTOp: onepauus, cosgarollas o0bekT U/nnm NHMUmManm3npytoLlas ero CoOCTosiHme.

> D,eCprKTOp: ornepauusd, CtuparLliasd cCoctodHne obbekTa n/nnn YHUYTOXaloLlad caM 0ObEKT.

Oniepauuu Kracca 3anucbiBatoTCs B TPETbEN CBEPXY CEKLMM NPAMOYroNnbHUKA Kriacca, KOTOPYH 4acTo
Ha3bIBalOT cekumnen onepayuti. COBOKYNHOCTb orlepayuli XapaktepusyeTt (OyHKLUNOHAaNbHbIA acnekT
noBeaeHnsa Bcex 06bEKTOB JaHHOrMO Kriacca. 3anucb onepauul knacca B si3bike UML Takke
CTaHOapTU3oBaHa U NOAYNHAETCS OnpeaenieHHbIM CUMHTaKcMyeckum npasunam. Npn aTom Kaxagown onepauyuu
Kracca COOTBETCTBYET OTAerNbHasi CTPOKa, KOTopasi COCTOUT U3 K8aHMopa eudumMocmu oriepayuu, NMEHU
oriepayuu, BblpaXXeHusi Tuna Bo3BpallaemMoro ornepauyuet 3Ha4eHUs1 N, BO3MOXXHO, CTPOKa-CBOMUCTBO AaHHOW
ornepauyuu.



JNlekuma 9. Tema 10
OunarpammMma knaccoB (class diagram)
Onepauun knacca

KeaHmop sudumocmu, Kak n B cnydae ampubymos Krnacca, MOXeT NpUHMMaTb OAHO 13 YeTbipex
BO3MOXHbIX 3Ha4YeHu: obLenocTynHbin (public), 3awmweHHbin (protected), 3akpbITbin (private), NakeTHbIN
(package).

KeaHmop sudumocmu ansa ornepayuu MoxeT bbiTb onyLleH. B aTom cnyyae ero otcyTcTBme npocto
O3HauvaeT, YTO BUOUMOCTb oriepayuu He ykasblBaeTcs. BMecTo ycrnoBHbIx rpadpnyeckmx 0603Ha4veHnn
Takke MOXHO 3anucbiBaTb COOTBETCTBYIOLLIEE KIToueBOe CroBo: public, protected, private, package.

Umsa onepayuu npeactasnsieT cobon CTPOKY TEKCTa, KOTopasi UCMONb3yeTCH B Ka4ecTBe aeHTugukatTopa
COOTBETCTBYIOLLEN Orfepayuu 1 NO3TOMY OMKHa ObiTb YHUKaNbHOW B Npedenax AaHHoro Knacca. va
ornepayuu - eQUHCTBEHHbIN 00a3aTeNbHbIN ANIEMEHT CUHTAKCUYECKOro 0603Ha4YeHus ornepayuu, [OSMKHO
Ha4yMHaTbLCHA CO CTPOYHOM (Manon) BykBbl, K, Kak NpaBuIlo, 3anuceiBatbca 6e3 npobenos.



Ouarpamma knaccoB (class diagram)

Jlekunna 9. Tema 10 Cneumndmnkauma onepaumm

Name — umsa onepauuu;

Return Type -- Tvn Bo3Bpallaemoro pesynerara (boolean, byte, currency,
data) nokasbiBaeT TUN SaHHbLIX;

Stereotype — cTtepeotun;

Export Control — ynpasneHue akcnoptom nnm BUOUMOCTb;
Documentation — onucanue.

Ha Bknagke Detail B none Protocol ([TpoTokos) MoXHOo cneumduumpoBaTtb
NOPSIAOK BbINOMHEHUS orlepayud Knacca, Hanpumep, ykasaTtb, Y4TO ogHa
ornepauyusi He MOXeT ObITb Bbl3BaHa paHbLUE APYroWn.

CoOTBETCTBYIOLLNIA TEKCT B AAHHOE MNofe BBOAUTCA C KnaBmaTypbl U nonagaet
B reHepupyeMbli Kog B popmMe KOMMEHTapus.

B none Qualification (KBanndgukaumns) MOXXHO YTOHYHUTL AeTann peanusaunm
oriepayuu, CBA3aHHbIE C KOHKPETHbLIM S13bIKOM NPOrpamMMnUpPOBaHUA.
CoOTBETCTBYIOLNIM TEKCT TAaKKe BBOAUTCA B JAHHOE Nosie C KrnaBuaTypbl 1
nonagaeT B reHepupyemMbl Kog B OpMe KOMMeEHTapus.

Hanee Ha aTon xe Bknagke B nonsix Size (Pasmep) n Time (Bpems) MoXxHO
crneumdmumpoBaTh npegnonaraemMsin 06bem NamaTn n Bpems, Heobxoanmoe
ANSA BbliNONHeHUs onepayuu. COOTBETCTBYOLAs MHOpMaLms nonagaert B
reHepupyeMmbiv Kog, B hopMe KOMMEHTapUS.

B rpynne Bbibopa Concurrency ([apannenbHoCTb) MOXHO
cneummumpoBaTh YCIOBUSA HA BO3MOXXHOCTb NapanienbHOro BbliNOfHEHNS
AaHHOW orepayuul.



Ouarpamma knaccoB (class diagram)

Jlekumnna 9. Tema 10 Cneundmnkauma onepauumm

[nsa Bbibopa moryT 6bITb MCNONb30BaHbI CrieayoLme CBOMCTRA:

+ Sequential (MocneposatenbHas) - CBOMCTBO MO YMOSYaHUIO, KOTOPOE O3HAYaET, YTO JaHHasa orepayusi
Knacca MOXeT ObITb BbINOMIHEHA TOMBbKO NPW Hann4ynm ogHOro NOTOKa ynpaBneHus, T. €. COOTBETCTBYIOLLAN
ornepayus Knacca goshkHa BbIMOSHATLCA NocrneaoBateribHo. [Npn HannMymMm HECKOMbKUX MOTOKOB
yrnpaBneHns BbINOfIHEHNE AAaHHOW orepayuu Knacca He rapaHTUpyeTCS.

» Guarded (besonacHas) - 03Ha4yaeT, YTO NPU HaNMYMM HECKOSbKNX MOTOKOB YNpaBieHUs BbINOSTHEHNE
OAHHOW orepayuu Knacca rapaHTUMpyeTCd TOSNbKO B TOM crny4yae, korga obecnedeHo B3anmonemncreme
00OBbEKTOB APYr C APYrOM B pasfinyHbIX MNOTOKaX.

» Synchronous (CYHXpPOHHas!) - 03Ha4aeT, YTO BbIMOSIHEHME JAaHHOW orlepalyuu Knacca rapaHTupyeTcs
NPY HanM4YMmM HECKOSbKNX NOTOKOB ynpasneHus. [Npu aTom HET HeOBXOANMOCTU BO B3aUMOLENCTBUN
0OBLEKTOB B pasfiMyHbIX NOTOKaX ynpasreHus, NOCKOMbKY JaHHasa oriepayus knacca dyaeTt BbINOSHATLCS B
OTAEerNbHOM NOTOKE ynpaBfieHNsA BNSIOTb 40 CBOErO 3aBepLUEHUS.



Ouarpamma knaccoB (class diagram)
INNekuma 10. Tema 11 OTHOWEHMNA Ha gUarpamMmmMe KnaccoB

Kpome BHYTpeHHEero yCTponcTBa KnacCoB BaXKHYHO porb Mpu paspaboTke NpoekTUpyeMon cucteMbl MMEKOT
pasfiMyHble OTHOLLEHNSA MeXay Krnaccamu, KOTopble Takke MOryT ObiTb N3006paXeHbl Ha guarpamme
knaccoB. COBOKYNHOCTb AONYCTUMbIX TUMOB TaKMX OTHOLLEHUW CTPOro omkcupoBaHa B A3bike UML un
onpenensieTcs caMo CEMaHTUKOW 3TUX OTHOLIEHUIW. ba3oBble OTHOLWEHUS, n3obpaxaemble Ha
AnarpaMmmax Krnaccos:
» OTHoweHne accoyuauyuu (association relationship)
» OTHoweHne 0b60buweHus (generalization relationship)
» OTHoweHne agpezayuu (aggregation relationship)
» OTHOLWeHne Komnosuyuu (composition relationship)
Kaxxgoe 13 aTux oTHOLWEHUN MMeET CODCTBEHHOE rpadhnyeckoe npencTaBneHne, KoTopoe oTpaxkaeT
CEMaHTMYECKUI XapaKkTep B3anMOCBA3N Mexay 06bekTaMm COOTBETCTBYHOLLMX KNacCoB.

OTHoweHMe accoumnaumm
Accouyuayus (association) nnn é6uHapHas accouunauums (binary association) -- cemaHTnyeckoe
OTHOLLEeHMEe Mexay OByMst 1 Bonee Knaccamu, KoTopoe cneunduumpyeT xapakTep CBA3N Mexay
COOTBETCTBYIOLLUMMM IK3eMnnsgpamm aTnx krnaccoB. OTHOLWEHME accoyuayuu COOTBETCTBYET HaANM4mIO
NPOWN3BOSIBHOIO OTHOLLEHWS UM B3aUMOCBA3WN MEXY Knaccamu.

Accouuauns cBa3biBaeT ABa
pasnMYHbIX Knacca u MOXeT ObITb

e Accoyuayus Mewiclaes NewClass5 HeHanpasneHHbIM (CUMMETPUYHBIM)
UMY HarnpaBfeHHbIM OTHOLLEHUEM.
bunaphas accoyuauus YacTHbIn criyqan buHapHom

NewClass3 NewClass4
accouuauuu - ped)nekcu BHaA

accouuauus, Kotopasd CBA3biBaeT
Kracc ¢ cammum cobon.

PenekcueHas accoyuayusi




Nekuma 10. Tema 11 OTHOWEHMNA Ha AUarpamMmmMe KnaccoB

+nnatenbupK +npepocTaenseTr _— |
Cneuundukaumm KOMMYH. ycnyr Mpoxueanue & dome KBAPTUDI

£KONUY.KBAPTUD

OkHo General (O6wue)

Uma (Name) -- Heoba3aTeNbHbIM ANEMEHT ee 0603HaYEHUS,

3agaetcs B criydae, ecrnv accoumaunsa He o4eBuaHa,

3anncbiBaeTca ¢ 6onbLIon OyKBbI.

Ctepeotun (Stereotype) — HeobA3aTENbHLIN NEMEHT.

MUma ponu (Role) -- cTpoka TekcTa psiaoM C KOHLIOM

accoyuayuu ons cooTBeTcTBYoLWero knacca. OHa ykasbiBaeT

Ha crneungunyeckyo ponb, KOTOPYI UrpaeT Knacc,

LN apnSOLWMIACS KOHLOM paccmaTtpuBaemon accoyuayuu. Nma

% ponun He obs3aTesibHbIN AreMeHT 0003HaYEeHUI U MOXET
OTCYTCTBOBATb Ha JuarpamMmme.

OkHo Detail (Mogpo6HO)

MNMpounssogHasn (Derived) — HaknoHHas YepTa nepen UMeHem

=l CBS31, NOKa3blBAET, YTO OHA SABNAETCA NPOU3BOAHOM OT

OPYroro ariemMeHTa.

OrpaHunyeHune (Constraints) — ycnosue orpaHudnsaroLmne

[EencTBme CBA3MN.

OkHo Role A Detail (Ponb A nogpo6Ho)

KpatHocTb (Multiplicity) -- 03Ha4YaeT noTeHumansLHoe YMcro

OTAENbHbIX 9K3EMMNJSIAPOB Krlacca, KOTopble MOryT UMETb

Cores | _torl_| ICE| MecTo, Koraa ocTasibHble 3K3eMnnspbl UM 00bEKTbI KNnaccoB

dONKCUPOBaAHbI.

|Association Specification ™"




Ouarpamma knaccoB (class diagram)
INNekuma 10. Tema 11 OTHOWEHMNA Ha gUarpamMmmMe KnaccoB

TpaHcnopTHoe cpeacTBo

7 \
ARV

/
/

/
/
/
/
/

JlerkoBon
aBTOMOOUNb

I| Generalize Specification’ ... zz |I

General I

Marme: I Clazs: ATOGYC
Stereotppe: I h I

Export Control
* Public ¢ Pratected © Private © |mplementation

Documentation:

I Friendship required [ Wirtual inheritance

OTHoweHune 0606LWweHns

O6o6weHue (generalize) — oTHOLIEHME MexXAy 0bLMM
(poantenem) n YacTHbIiM (Npegkom). MNpuMeHnTernbHO K guarpamme
KnaccoB JaHHOEe OTHOLLEHWNE ONUCLIBAET Nepapxmyeckoe CTpoeHmne
KNnaccoB 1 HacriedoeaHUe X CBONCTB U NOBEOEHUS.
HacnedoeaHue (inheritance) -- cneunanbHbIN KOHLENTYanbHbIN
MEXaHN3M, NOCPeaCTBOM KOTOPOro bornee cneynanbHble
aNeMeHTbl BKo4atoT B cebs CTPYKTYpy 1 noBeaeHue bornee
OOLLNX 3N1EMEHTOB.

CornacHo ogHoMy 13 rnaBHbIX NpuHUunoB metogonorin OOAIT --
HacsiedoeaHuro, Krnacc-notoMok obrnagaer BCeMu CBOMCTBAMMU U
noBegeHMEM Knacca-npeaka, a Takke UMeet COBCTBEHHbIE
CBOWCTBA 1 NoBegeHme, KOTopble MOryT OTCYTCTBOBATb Y Knacca-
npegka.

PoauTtenb, npenok (parent) -- B oTHoWwEeHUM 0600LeHns 6onee
obwunn anemeHT. MoTtomok (child) - cneumanmsauyms 0gHOro 13
9N1EMEHTOB OTHOLLEHUS 0606LLEHNSA, HAa3bIBAEMOIO B 3TOM Criyvae
poauTenem.

OT ogHoro knacca-npeaka ogHOBPEMEHHO MOTYT HacneaoBaTb
HEeCKONbKO KIacCOB-MNOTOMKOB



Ouarpamma knaccoB (class diagram)
INNekuma 10. Tema 11 OTHOWEHMNA Ha gUarpamMmmMe KnaccoB

OTHoOwWweHuUe arperaummn

Arperauumsa (aggregation) -- cneumaneHas bopma accoumnaunmn, Kotopasi CIy>XUT Onsa npeacTaBeHns
OTHOLLEHUS "YacTb-Lienoe" mexay arperatom (Lesioe) n ero COCTaBHOW 4YacTblo.

OTHoOLWeHMe agpeaayuu UMEET MECTO MeXY HECKONbKMMU KrnaccaMu B TOM crnyyae, ecrin O4uH U3 KrnaccoB
npencrasnseT cobomn CyLLHOCTb, KOTOpas BKITOYaET B cebs B Ka4eCTBEe COCTaBHbIX YacTeN apyrne CyLLHOCTN.

3

Jlernpyrowasn nobaska
-
. ]

MpuHUMNManbHOe OTNUYKE arperaumm
oT 0006LLEeHna 3akn4yaeTcs B TOM,
YTO YacTU LENnoro HMKaK He obsi3aHbl
HacnegoBaTb ero CBOMNCTBA U
nosegeHme, NOCKOSbKY SIBMASAOTCS
CaMOCTOSATENbHbIMU CYLLLHOCTAMM.
Bonee ToOro, 4yactu uenoro obnagatot
COBCTBEHHbLIMK aTpUbyTamn u
ornepaumsimu, KOTopble CyLEeCTBEHHO
OTNM4aTCs OT aTpubyToB U1
ornepauun Lernoro.

Cneuundmnkaumm oTHOLLEHUA
arperauum — rnosiHOCTbIO aHanornYHbl
cneyndukaumsam accoumaymnm.

Komno3sunumusa (composition) -- OTHOLLEHNE KOMMO3UUUU -- YaCTHbIW Crydan OTHoLWeHUa agpe2ayuu. Cryxut
ans cneundukauum 6onee cunbHONM OPMbI OTHOLLEHUS "JacTb-Lenoe", Nnpm KOTOPOKr COCTaBSAOLLNE YacTh
TECHO B3anMOCBS3aHbI C LenbiM. OCoOBeHHOCTb 3TOW B3aMMOCBSA3M 3aKITH4YaeTCa B TOM, YTO YacTu HE MOryT
BbICTyNaTb B OTPbIBE OT LeNoro, T.e. C YHUYTOXEHMEM LIENOro YHUYTOXAKTCA U BCE ero COCTaBHbIe YacTu.
[na yctaHoBku komno3auumn Ha Bknazake Role Detail yctanaBnusaetcsa onuusa By Value.



N n.n.

HanMmeHoBaHue apTtedakTa

Tun aptecdakta

O6nactb aHAIMTUKH

1 Inoccapwii npeaMeTHOM 0bnactu TeKCT. AOKYMEHT BbusHec.aHanu3
CywliHoCTM NnpeaMeTHoW obr1actu Class diagram
BusHec-akTepbl M 6GusHec-hyHKLMN Use Case diagram
BusHec-npeuecchl Activity diagram
P duKkcaumns noXxenaHuii 3akasdvka, BbisiBeHWE TpaccupoBoYHas MaTpuua AHanus TpeboBaHuii
(byHKUMIA cucTeMBI
Cneumdukaums GyHKUMOHabHbIX TpeboBaHMii TeKCT. AOKYMEHT
Cneumndukaumsi HechyHKLMOHANbHbIX TpeboBaHMM TeKCT. AOKYMEHT
Mopenu BapnaHTOB MCMOJIb30BaHWUS Use Case diagram
MnaH ntepaumn TeKCT.AOKYMEHT
Use Case diagram
CueHapuun BapnaHTOB UCMONb30BaHUSA TeKCT
MpoTOTMMbI 3KPaHHBIX (OpPM CKpWH-LLOTHI
MNpeacraBneHune Use Case-npoLleccos Activity diagram
3 Mopenn B3aMMoAENCTBUSI 06 BEKTOB MPOrpaMMHOA Sequence diagram CUCTEMHbIM aHanu3

CUCTEMBI

Collaboration diagram

Mopaenn knaccoB aHanm3a

Class diagram

Mopenb pasMelleHns

Deployment diagram




Ounarpammbl UML 2

CTpyKTypHble AnarpamMmmbl

HAwnarpamma HAwnarpamma Hvarpamma
KrnaccoB KOMMOHEHTOB obbekToB

HAwnarpamma
BHYTpPEHHeu

CTPYKTYpbI

Hvarpamma
pasmMeLLeHns

Hvarpamma
NnakeToB

Onarpammbl noBeaeHus

HAwnarpamma
Hvarpamma BApUaHTOB ,El,marpaMM:a\
aeaten bHOC%’g A {? COCTOQHMM*

Ounarpammbl B3anmMoaenucTBuUs

Hvarpamma Awnarpamma
nocriegoBaTeribHOCTU KOMMYHMKaLNn

W i

O63opHasd
anarpamma
B3anMMOOENCTBUA

HAwnarpamma
CUHXPOHU3aLNK







