Nekuuna 1. BBepeHue

BBeaeHue B Kypc «TeXHOJIOrM1M nNnpoeKTupoBaHUs

nporpaMMHoOro obecneueHusa»
OpraHusaunoHHas CTPYKTYpa Kypca

— |
s Mogenu 13HeHHOTO LMKMa 1 TEXHONMOrYec ke
Pamn npoueccel paspaboTku MO (USDP)
OpVEHTUPOBAHHOTO Noaxo4a

l -
L | Kackadxas, umepamueHas uHKpeMeHmansHas,

AbcmpazupoeaHue, UHKancynayus, Kyp ¢ "TeXHOMOrMu POEKTMPOBaHNS cnupanstag modenu XL 0.

HacriedogaHue, ModyribHOCMb, [poueccsbi:

06BeKMbI, Kmacesl, ampubymei, nporpamMmmHoro obecneyeHus USDP (the Unified Software Development Process); Agile
mMemodbl U m.0.

]

OcHoBbl aHamm3a MO

[— (Requirements Engineering)

MeTopuku Bu3yansHoro CASE- uHcTpymeHTapwit (Rational R,
B M ROCELA Rose, Enterprise Architectu g.p.) Moderuposarue npedmemroil obracmu;

TpeboeaHus u yrpagrneHue umu;
! | CucmemHbIll aHarnu3

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

Ver.1.5,2.0 5 Engineering):
YHucpuyuposarHblll Ssbik sUSyansHozo IBMRational Rose, Borland Together; Mcrosoft Beepenve B
MmodenuposaHus

Apxumexmypa [10;
aHarnu3 u rnpoekmupo eaxHue;
Visio; Sparx Systems Enterprise Architect; npoekTuposanue MO ™ | a6roms/ NPOEKMUPOSaHUS
Gentieware Poseidon; SmartDraw; Dia; Telelogic
TAU G2; StarUML; Opyaue npozpammbl




Nekuus 1. BBeageHue

Llenu u 3agaum Kypca

M3yunTb OCHOBHbIE 3/1EMEHTbI 6230BON HOTAL MM
a3blka UML (Bepcusa 1.5);

MN3yunTb METOAMKY MOCTPOEHUS BU3YallbHbIX
MOAENEN MPOrpPaMMHbIX CUCTEM;

OcBOUTbL METOAUKY MPOoBeAeHUA aHa/In3a
NPOrpaMMHbIX CUCTEM (bM3HeC-aHanns, aHanus
(byHKLUMOHA/IbHbIX TpeboBaHUI, aHaNn3
npeueaeHToB, CUCTEMHbIN aHanM3),

O3HaKOMUTCA C OCODEHHOCTAMMU
NPOEKTUPOBAHNS NPOrPaMMHbBIX CUCTEM.
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Jlekumsa 1. BBegeHue
Fnoccapmm HEKOTOPbIX TEPMUHOB

Apmedghakm (artifact) — aneMeHT nMHdopMaLmm, UCNOMb3yeEMbIN NN NOPOXOAEMbIN B
npouecce pa3paboTkn nporpammHoro obecrneyeHus.

Apxumekmypa (architecture) — nornyeckasa n dusnyeckasa CTpyKTypa CUCTEMBI,
chopmMmmpoBaHHasi BCEMU CTpaTEMNMUYECKUMN U TaKTUHECKMMWN MPOEKTHLIMU PELLEHNAMMN.

B3aumodelicmeue (interaction) — obmeH coobLEHNSMU C LENBIO OOCTUXEHUS
onpeaeneHHon uenu.

Knaccugpukamop (classifier) — nuckpeTHas KoHUenumsa mogenu, obnagatoiuas
NHONBNOYaNbHOCTbIO, COCTOSIHUEM M NOBEAEHNEM, HAX0AALLAsACS B onpeaeneHHbIX
OTHOLLIEHMSIX C APYIMMWN SrieMeHTaMn ModenNu.

Moodenb (model) -- abecmpakuyuss d3N4eckom CUCTEMbI, paccmaTpmBaemMas C
ornpeaeneHHom TOYKM 3peHUs, NpeacTaBneHHasl Ha HEKOTOPOM A3bIKe U B rpaduyeckomn
dopme.

Memood (method) — 310 nocnegoBaTeNbHbLIN NPOLECC CO34aHNA MOAENEN, KOTOPbLIE
OMMCbIBAIOT pasfiMyHble CTOPOHbI pa3pabaTbiBaeMOn NPOrpamMmMHON CUCTEMBI.

Memodosnoaus (methodology) — COBOKYNHOCTb METOAOB, NPUMEHSEMbIX B LMKIE
pa3paboTkn, 00beANHEHHbIX 0OLLNMM PMUNOCOMCKMM NOAX040M.

OmHoweHue (relationship) — cemaHTU4YeCcKasa CBA3b MeXAy OTAENbHbLIMU ANIEMEHTaAMMU
Moaenu

lpedmemHas obnnacmpb (domain) - YacTb peanbHOro Mnpa, Kotopas UMeeT CyLLEeCTBEHHOE
3Ha4YeHNe NN HeNOCpPeACTBEHHOE OTHOLLEHME K npoueccy YHKLUMOHUPOBaHNS
nporpammei.

Ponb (role) — nmetoliee uMs cnelmduyeckoe rnoBeaeHne HEKOTOPOW CYLLIHOCTH,
paccMaTp1BaeMOii B OMNpeesieHHOM KOHTEKCTE. Posib MOXET 6bITb CTaTU4eCKOM Miu
AVHAMUYECKON.

CemaHmuka (semantics) — doopmMaribHaga cneumgukayms s3Had4eHn 1 noBeaeHns Yyero-
nnoo.
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CNo)>XHOCTb NPOrpaMMHbIX CUCTEM

[MpOMBILLNEHHBLIM NPOrpaMMHbIM CUCTEMAM MPUCYLLA C/I0KHOCMb — OAMH pa3paboTymk He B cuax oxBaTuTb
BCE acneKTbl CUCTEMbI N €€ CNOXHOCTb NPEBLILLAET BO3MOXHOCTN YenoBe4YecKoro nHtennekta. CrnoxHole
NporpaMMHble CUCTEMbI TPEBYIOT COMNMPo8oXOEeHUSs, COXpaHeHUss N UMEOT TEHAEHLUMIO K 3807104 UU B NpoLecce
NX UCMNONb30BaHUA.

ConpoeoxdeHue (maintenance) -- ncnpaBneHne BbISIBNEHHbIX OLLIMOOK; coxpaHeHue (preservation) —
nonbiTka NpoAaneHns QYHKUMOHMPOBaHUS YCTapeBLUMX U pacnagatowwmxcs Yyacten NO Bcemn BO3MOXKHbBIMU
cnocobamu; asosroyus (evolution) -- peakunsa Ha UISMEHEHNE TEXHUYECKNX TPeBOBaHMN.

=

MAaTe npusHakoB cnoxHoun cuctemsbl (M3 pabot CanmoHa u Kyptya):

CnoxXHble CUCTEMbI YacTo ABMATCA NEPAPXUYECKUMU U COCTONAT U3 B3aMO3aBUCUMbIX MOACUCTEM,
KOTOpbI€ B CBOO O4Yepenb camu MOryT ObITb pasaerneHbl Ha NoAcUcTeMbI U T.4. BNMNOTb A0 CaMOoro
HU3KOro YPOBHS.

BbiGop, Kakne KOMMOHEHTbI B IAHHOW CUCTEME CHUTAIOTCS reMeHTapHbIMU, OTHOCUTENBLHO MPOU3BOIIEH
1 B OONbLUOW CTEMNEHM OCTaBMSAETCH Ha YCMOTPEHME UccreaoBaTtens

BHYTPUKOMMNOHEHTHAS CBSI3b OOLIYHO CUNbHEE, YEM CBSI3b MEXAY KOMIMOHEHTaMU.

Nepapxmyeckme cuctembl 06bIMHO COCTOAT U3 HEMHOIMX TUMOB NOACUCTEM, NO-PasHOMY
CKOMOVHMPOBAHHbIX U OPraHM30BaHHbIX.

Niobas paboTatoLlasi CroXxHas cuctema siBAsieTcs pe3ynbtaToM pasBuTus paboTaBLuei 6onee npocTtoi

CACTEMbI
OcHOBHbIe NMPUYUHLI, NpuBoAasiline K CJioOXXHbIM nporpaMmMHbIM CUCTeMam

CINOXXHOCTb peanbHON npegMeTHOM obnactu (peanbHOro Mmpa) u3 KOTOPon NPUXOANT 3aKkas Ha
pa3paboTky;

TPYAHOCTb YNpaBneHnsa npoueccomM paspaboTku;

HeobxoaMMocTb 06ecnevnTb 4OCTaTOYHYIO TMBKOCTb CUCTEMBI;

Heya0BneTBOPUTENbHBIMU cnocobammn onnucaHnsa NnoBeaeHnsa 6oMbLNX ANCKPETHBIX CUCTEM.
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AnropurMunyeckass u 06 beKkTHO-
OpMEeHTUPOBaHHas AE€KOMIMO3ULIUM

[MpoekTupoBaHNE CIOXHbIX MPOrPaMMHbIX CUCTEM CBA3aHO C HEOBXOAMMOCTBLIO pa3aensiTb UX Ha BCe
MEHbLUNE N MEHBLUME MOACUCTEMbI, KAXAYH N3 KOTOPbIX MOXHO COBEPLUEHCTBOBATbL HE3ABMCUMO.
[Mpouecc pasgeneHnsa cuctem Ha 6onee menkne NogcucTemMbl HasbiBaeTcss 0ekomnoauyued.
OcHoBHbIMU criocobamu OeKoMno3uyuu s18/1sIFMCs:

Anzopummuyeckasi 0eKOMNo3uyusi — 3mo rpouecc pa3bueHusi cucmemsel no ansopummam. Kaxxobil
MOOyrib cucmeMsbl 8bInosiHaem 00UH U3 amarios (¢hyHKyuU) obuwiezo rnpoyecca. Pe3ynbmam pa3bueHusi
ompaxkaemcsi 8 opmyrne:

lpoepamma = [JaHHbIe + Annecopummabi

O6BLekmHo-opueHmMupoeaHHasi 0eKOMMo3Uuuyusi — ripouecc pa3bueHusi cucmembsl Ha Yacmu,
coomeemcmeytouwjue Krnaccam u obbekmam rpedmemHou obriacmu.

O6bekTbl B3aUMOAENCTBYIOT ApYr C ApYroM, 0OMeHNBasiCb COOBLLEHNAMM M BbICTYNas Apyr K Apyry B
OTHOLWEHNN «KnneHT/cepep». CoobLLEHUS, KOTOPbIE MOXET NPUHMMATL 0OBLEKT onpeaerneHbl B ero
nHTepdence. B aTom cmbicrie NoCbIfika coodLLeHnss «0ObEKTY-CepBEPY» IKBUBANEHTHA BbI3OBY
COOTBETCTBYHIOLLIErO MeToAa OObeKTa.

O6bEeKTHO-OPUEHTMPOBaAHHAsS AEKOMMO3MLNA MMEET HECKONBbKO BaXKHbIX NPEUMYLLECTB nepea
anropUTMUYECKON: OHA YMEHbLLAET pasMep CUCTEM 3a CHET MOBTOPHOIO UCMOMb30BaHMS 00X
mexaHnamoB, OOC Gonee rmbkun n npoLle 3BOMIOLMOHMPYIOT, CYLLLECTBEHHO CHMXXAETCS PUCK Mpu
CO34aHuN CINOXHOW NPOrpaMMHOM CUCTEMBI, T.K. OHa Pa3BNBAETCS M3 MEHbLUMX CUCTEM, B KOTOPbIX Mbl
YBEPEHDI.
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OOBLEKTHO-OPUEHTUPOBAHHbLIN Noaxon
K pa3spabotke 1O

O6BekmHo-opueHMuUpPo8aHHbIU aHanu3 u npoekmupoesaHue (OOAIT,
Object-Oriented Analysis/Design) - TexHoorna paspaboTkn NnporpaMMHbIX CUCTEM, B OCHOBY
KOTOPbIX MOJTIOXKEHAa O6'beKTHO-OpI/IeHTI/IpOBaHHaF| MeToaonornd npeacraBsrieHund I'Ipe,EI,MeTHOI7I
obnactu B BUge O6'I:>eKTOB, ABIALWNXCA 3KIEMMIIAPaMMN COOTBETCTBYOLLMX KIlaCCOB.

O6BLEKTHO-OPUEHTUPOBaHHbLIW aHaNU3 — 3TO MeTod aHanu3a, uccrneaywmumn TpeboBaHma K
CUCTEME C TOYKM 3PEHUS KNAacCoB N 0OBbEKTOB, OTHOCALLMXCA K CNOBapto npeameTHon obnacTtu.

O61bEeKTHO-OpUEeHTUPOBaAHHOE NMPOEeKTUpoOBaHUe — 3TO METOL, MPOEKTUPOBAHUS,
coyeTarLLnn npouecc 06 bEKTHO-OPUEHTUPOBAHHOM OEKOMMO3NLNK U CUCTEMY 0D603HaYEHMS
Ansa npeacraBneHns Normndyeckon 1 prusnyYeckon, a Takke ctaTmdeckon N guHamm4eckomn
Mofenen NPoeKTUpyemMmomn CUCTEMBI.

OOBLEKTHO-OPMEHTUPOBAHHOE NPOorpaMMmMpoBaHue — 3TO METOA NPOrpaMMUpPOBaHUS,
OCHOBaHHbIV Ha NpeacTaBneHnn NPorpaMmMbl B BUAE COBOKYMHOCTU B3aUMOAENCTBYIOLLINX
OOBLEKTOB, KaXKAbI N3 KOTOPbIX ABNAETCSA IK3EMMNIIIPOM OnpeaeneHHoro knacca, a knacchbl
ABNAKOTCSA YNeHaMn onpeaeneHHoOn nepapxmumnm HacnegoBaHus.
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NMpuHUMNbI 06 bEKTHO-OPUEHTUPOBAHHOIO
noaxoaa

OBbEeKTHO-OpPUEHTMPOBaAHHAs TEXHOMNOIMMSA OCHOBbIBAETCH Ha 06 beKkTHOU Mmoaenu (object model),
KoTopas, cornacHo .byyy, 6asupyetcsa Ha YeTblpex rMmaBHbIX NPUHLMNAXx (FMaBHbIX B TOM CMbICIE, YTO
6e3 Nboro n3 HUX moaesnb He ByaeT O6bEKTHO-OPUEHTUPOBAHHON): abcmpaaupoeaHue, UHKarcynsayus,
MOQYIIbHOCMb, UepapXuyHOCMb, MOAUMOPGOU3M.

AOGcTpakuma (abstraction) — BblaenseT cywecTBeHHbI€ XapaKTepPUCTUKN HEKOTOPOro o0bekTa,
KOTOpPbIE OTNMYAalOT OT BCEX APYrMX OOBHEKTOB N YETKO ONPEAEnsoT ero KOHUENTyanbHble rpaHuLbl Ans
HabnogaTens.

AbGcTparmpoBaHue — NPoLECC BbISIBIIEHUST abCTpaKUUMA.

Ab6cmpakyus onpegensiet rpaHuLy npeacTtaBrneHns COOTBETCTBYHOLLErO arieMeHTa Modesu n
NpuMeHsieTcs ansa onpenenerHnsa pyHaameHTanbHbix NoHATMA OOl Takmx Kak Kriacc n o6bekm.

UHkancynsauua (encapsulation) — npouecc otaeneHuns apyr ot gpyra arfieMeHToB 00bekTa,
onpenensitoLmnx ero yCTpomcTBo 1 NOBEAEHNE.

NHkancynsumna xapakrepuayeT COKpbITUE OTAENbHbIX AeTanen BHyTPEHHEro YCTPOMCTBA KNaccoB OT
BHELLIHMX NO OTHOLUEHWUIO K HEMY OO6BLEKTOB UM NONb30BaTENEN.

MHkancynsaumna onpegensietr YeTkme rpaHuLbl Mexay pasnnyHbiMn abCcTpakumnsamu.

ABCTpakuma n HKancynaums AONONHAWT Apyr Apyra: abcTparmpoBaHMe HanpaBneHo Ha Habnogaemoe
noBeaeHne o6bekTa, a MHKaNCynAUMs 3aHUMaeTCs BHYTPEHHNUM YCTPONCTBOM.

MoaynbHocTb (modularity) — 3T0 CBOUCTBO CUCTEMbI, KOTOpasi Obina pasnoXxeHa Ha BHYTPEHHUE
CBSA3aHHble, HO cnabo cBA3aHHbIe Mexay cobon mogynu.
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[MpUHUMNbI 00 BLEKTHO-OPNEHTUPOBAHHOIO
noaxopa (NpoaosrmkeHue)

Wepapxusa (hierarchy) — ynopsigoyeHne abCcTpakunin, pacnonoXeHme nx no ypoBHAM. (B Apyrom
nuTepaTtype 310 NOHATME BBOAUTCA KaK «HacregoBaHue»)
OCHOBHbIMUY BUAAMWN MEPAPXUYECKUX CTPYKTYP NPUMEHUTENBHO K CIIOXHbBIM CUCTEMAaM SBSISOTCA

CTPYKTYpa KnaccoB (nepapxums «is-a» -- CTPYKTYpa 06 bLeKTOB (Mepapxus
OTHOLLEeHUe «0bobLleHne/cneuuanusauna» «part of» -- YacTb OT NN OTHOLLEHUE
NN «HacrnegoBaHMEy) arperaumm)
Aemomobuns™ ”ABTDMOEHﬂbQ\
/;,) ?

O O Q O

Mpysoeoit  AetobByc  INerkoeolt 3nekTpokap ABTOUMCTEpHE Topmoza  [euratens  Kysoe  3nektponuTanue  Oinaxgedue

Monumopduam (polymorphism) — HanMume MHoOXecTBa (PopM U peanmsaunin KOHKPETHON
dYHKLNOHaNbLHOCTH

[Moa nonumopgbusmom (rped. Poly - MmHoro, morfos - oopma) NOHMMaEeTCs1 CBOMCTBO 06BLEKMO8 NPUHUMATL
pasfnuyHble BHELLIHNE (POPMbl B 3aBUCUMOCTUN OT OBCTOSATENbLCTB.

C Touku 3peHnss OOA nposiBrieHnem nonmmopdguama SBnaeTcs 10, YTO OAHY U Ty e (PYHKLUMOHANbHOCTb
NPOrpamMMHON CUCTEMbI MOXHO peanun3oBaTb HECKOSTbKUMW pa3HbIMU BapyaHTaMn ee apXUTEKTYpbI.
MpumeHuTensHo kK OOIT nonumopghudm O03HAYaET, YTO AENCTBUS, BbINOSTHAEMbIE OQHOMMEHHbBIMU METO4AMM,
MOryT pasnuyaTbCs B 3aBUCMMOCTU OT TOrO, K KAKOMY U3 K/1acCo8 OTHOCUTCS TOT UM MHOW MeToS,.
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Knaccbl u 00OBbeKTbl

Knacc (class) npeacraensieT cobon abecmpakyuto COBOKYNHOCTU pearibHbIX 06bEeKmos, KOTopble UMEKT
o6 Habop cBOMCTB 1 0bnagatoT OAUHAKOBLIM NOBEAEHNEM.

O6bexkm (object) — aT0 Hekas CyLHOCTb peasibHOro MMpa UnNu KoHUEeNTyarbHas CyLHOCTb C YETKO
onpeaeneHHbIMN rpaHmuamun. Kaxxabii 06beKT B CUCTEME MMEET TPU XapaKTEPUCTUKN: COCTOSIHME,
noBeaeHue N nHamBuayanbHocTb. OOLeKT B kKOHTeKcTe OOl paccmaTpumBaeTca Kak 9K3emMnnap
COOTBETCTBYHOLLEro Knacca.

Ob6bekmbI, KOTOPbIE HE UMEKOT NOEHTUYHBLIX CBOMCTB UM He o6nagatT oANHaAKOBbIM NOBEAEHMEM, NO
onpeneneHnto, He MoryT ObITb OTHECEHbI K OQHOMY Kriaccy.

CocTtosiHuem (state) obbekTa HasbiBaeTCs OOHO M3 YCITOBUI, B KOTOPbIX OH MOXET Haxo4uUTbCS.
CocTtosaHne obbeKkTa xapaktepusyetcs nepeyHemM (0bbl4HO CTaTUYECKNMM) BCEX CBOMCTB AaHHOro obbekTa
N TEKYLLMMN (OUHAMNYECKMMM) 3HAYEHNAMM KaXXO0ro U3 aTmx CBOMCTB — aTpubyThl (attribute) obbekTa
NoBepeHne obwekta (behavior) — onpenensieT, Kak 0ObLEKT pearMpyeT Ha 3anpockbl ApYrnx 06 bLEKTOB K
YTO MOXET AenaTtb cam O0BLEKT.

MoBeneHne obbekTa — 3TO ero Habnogaemas 1 npoBepsieMas n3 BHe aesaTenbHoCTb. [loBeaeHne
peannayeTca ¢ nomoLblo Habopa onepauun (operation) obbekTa.

UHamBmayanbHocCTb (identity) o3HavaeT, YTo Kaxabl OObLEKT YHUKaNEeH, AaXe ecnu ero CoCTosHue
NOEHTMYHO COCTOSIHMIO ApYroro oobekTa. YHMKanbHOCTL 0ObeKkTa peanu3yeTcs B ero UMeHW: ABa pasHbIX
obbekTa, NpuHagnexawmx ogHoOMy Krnaccy He MOryT UMeTb OANHAKOBOE NMSI.

KayecTBO KnaccoB
«Xopowut» Knacc OOSMKEH OTpaxaTb TONbKO OL4HY OCHOBHYIO CYLLHOCTb. HasBaHus Kraccos BbIOMpatoT B
COOTBETCTBUM C NOHATUAMMU NpeamMeTHoU obnactn. Mma knacca JOMmMKHO BbITb CyLWeCcTBUTENbHLIM B
€VHCTBEHHOM 4ucrie, Hanbonee TOYHO XapakTepuayoLwem npeaver.
«Xopowuti» Knacc OOSMKEH codepxaTb BCce Heobxoanmble aTpubyTbl, XapakTepusylLime MOAeNnMpyemMyto
CYLLHOCTb NpeaMeTHOM obracTtu B KOHTeKCcTe aaHHoro MO 1 obnagate HeOOXO0AUMbBIM N OCTATOYHbIM
HabopoMm onepaunin.



Nekuuna 1. Tema 2

MopenupoBaHue knaccoB B UML

Moaenu knaccos OOA Mopgenb kKnaccoB bu3Hec-aHanu3a

g business entity (613Hec-CyLLIHOCTb)
entity (CyLLHOCTb) -- Knacc — Knacc 6u3Hec-aHanu3a,
nporpammHon CUCTEMBI, CNYXUT 4191 MOJEe/IMPOBaHUS

OTOOGpaKeHNE HEKOW CYLLIHOCTHU . . ¥
! npegMeTHon obnactu
npegMeTHOI obnacTu. business entity

OCHOBHOE Ha3HauYeHne —
XpaHeHue JaHHbIX
bounary (rpaHnuHbIii K1acc) — Knacc Mogenb knaccos OOP

NPOrpaMMHON CUCTEMBI,
npeacTasnsoWmin UHTepdienc

ClassName KNnacc NpoeKTUPOBaHUA —
Knacc nporpaMmHoi

boundary MeXay BHELUHNM
nosib3oBarenem (actor) v
CUCTEMbI, OCHOBHOW BUA,
mMogenu

NpOrpaMMHON CUCTEMOW

control (meHemkep) — knacc
NporpaMMHON CUCTEMBI,
) OTOGpaXatoLLNIA 3NEMEHTbI
*' yrpasneHus

1"opname()

control opname2()




JNlekuusa 2. Tema 3
Ha3HayeHue n OCHOBHbIe 3neMeHTbl A3bika UML

UML (cokp. ot aurr. Unified Modeling Language — yHUULUMPOBaHHbLIN A3bIK
MOAENUPOBAHUA) — A3bIK rpadpmnyecKkoro onncaHns ans 00LeKTHOro
MOAENNPOBaHUA — YHUPULMPOBAHHbBIW A3bIK MOAENTMPOBAHUS) — A3bIK
rpadon4eckoro onMcaHnsa anst 06bLeKTHOro MoaennpoBaHus B obnacTu
pa3paboTkun nporpamMmHOro obecneyeHus.

UML asnsietca a3bIKOM LUMPOKOro nNpoduns, aTto oTkpbITeiv ctaHaapTUML
SABNAETCA A3bIKOM LUMPOKOro Npodunst, 3To OTKPbITbIM CTaHO4APT, UCMONb3YHOLLINK
rpaduyeckne obosHauveHus ansi cosganma abcrpakrTHon moaennUML sensieTcs
S13bIKOM LLUMPOKOro Npodounsi, 3TO OTKPbITbIM CTaHO4APT, UCMOMb3YHOLLNN
rpadpuyeckne obo3HauveHuss Ans co3gaHnsa abcTpakTHOM MOAENN CUCTEMEI,
Ha3biBaemon UML modernbio.

UML 6b1n1 co3gaH ans onpeneneHunst, Busyanmsauum, NnpoekTMpoBaHUs v
OOKYMEHTUPOBAHMUA B OCHOBHOM MPOrpaMMHbIX CUCTEM.

Ncnonb3oBaHne UML He orpaHunynBaeTcs MoaenmpoBaHMEM NporpaMmmMHOro
obecneyveHuna. Ero Takke Ncnonb3yoT AN MOAeNMpoBaHns bnusHec-
npoueccoscnonb3osanHmne UML He orpaHuynBaeTcs Moa4eNMMpoBaHNEM
nporpamMMHoro obecneveHma. Ero Takke Mcnonb3yoT Ans MogennupoBaHus
BusHec-npoueccoB, cuctemMHoro npoektuposaHusicnonb3osanme UML He
orpaHu4YMBaEeTCsl MOAEeNMPoOBaHMEM NMpPorpamMmMHoOro obecnedeHus. Ero Takxke
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Ha3HayeHue n OCHOBHbIe 3neMeHTbl A3bika UML

« UML nosBonset pukcmpoBaTtb peLlueHnsd, NPUHATLIE NPU CO34aHUMN PasfINYHbIX
NPOrpamMMHbIX CUCTEM.

« UML no3BonsieT otobpaxaTb 1 CTaTUYECKY0 CTPYKTYPY, 1 AMHAMUYeCcKoe NnoBeaeHne
CUCTEMDI.

« B UML nmetotca KOHCTpYKUUM Ans pacrnpeneneHns moaerneun no nakeram, ¢ NOMOLLbHO
KOTOPbIX pa3paboTynkm MoryT pasgendTb CUCTEMY Ha COCTaBHbIE YacTu.

* B UML ecTb CTpPYyKTYpbI, NO3BONSAKOLLNE OTOBpaXKaTb peLleHnsa No peannu3aunum CUCTeMbI U
OpraHn3oBbIBaTb BbINOSTHAEMbIE OrOKM NMPorpamMmbl B KOMMOHEHTHI.

* UML He aBngeTtca a3blkoOM nporpaMmmMmmpoBaHus. lNporpaMMHbIN KOG MOXKHO MOMYYUTb Ha
OCHOBe CO3jaHHOW MoAenu, C Apyrou CTOPOHbI, HA OCHOBE MCXO4HOIo Koga MOXHO
BocctaHoBuTb UML-Mogenu yxxe cyuwecTByloLlmx nporpamMm.

* UML — He cbopmarnbHbIn s3bIK ANS goka3aTtenbcTBa TeopeM. OH ABMSAETCA A3bIKOM
MoOennupoBaHnst 0bLLIEr0 Ha3Ha4YeHUS.

* UML — ONCKPETHBIN S3bIK MOAENNPOBAHNSA U HE NpeaHasHadeH Ans pa3paboTkm
HernpepbIBHbIX CUCTEM, BCTPeYatoLWmxca B pusmke n matemaTtuke.



Nekuunsa 2. Tema 3
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Uctopua cozganusa UML

B 1994 roayB 1994 roay ['paav byyuB 1994 roagy Npagu byy n [Lkenvc PamtoB 1994 rogy Npaan byy u
[xenmc Pambo, paboTtaBume B komnaHun Rational SoftwareB 1994 rogy Npagu byy n xenmc Pambo,
paboTasLlume B komnaHuu Rational Software, o6beanHunm ceom ycunus ans cosgaHnsa HOBOro si3blka
06BEKTHO-OPUEHTNPOBAHHOIO MOAENNPOBaHNA. 3a OCHOBY S3blka MU BbINN B3ATblI METOAbI
MogenupoBaHus, paspaboTtaHHble byyem (Booch) n Pambo (Object Modeling Technique — OMT). OMT 6b1n
OpPUEHTUPOBAH Ha aHanus, a Booch — Ha npoekTupoBaHMe nporpamMmMHbiX cucteM. B oktabpe 1995 ronaB
1994 rogy Npagu byy n xenmc Pambo, pabotaBlumne B komnaHum Rational Software, o6beanHmunmn ceom
YyCUnuns ansi co3gaHnsa HOBOTO S13blka 0ObEKTHO-OPUEHTUPOBAHHOIO MOAENMPOBAHUS. 3a OCHOBY si3blka UMW
ObIIM B39Tbl METOALI MOAENMpoBaHus, paspabotaHHble bydem (Booch) n Pambo (Object Modeling
Technique — OMT). OMT ObIn opMeHTUpPOBaH Ha aHanua, a Booch — Ha npoekTnpoBaHme NporpamMmMHbIX
cucteMm. B oktabpe 1995 roga 6bina BbinyleHa npeaBaputenbHas sepcus 0.8 yHnguumposaHHoOro metoga
(anrn. Unified Method). OceHnbto 1995 roga k komnaHuu Rational npucoeanHunca Ansap AkobcoH). OceHbto
1995 roga k komnaHum Rational npucoeanHunca Ansap AkobcoH, aBtop metoga Object-Oriented Software
Engineering — OOSE. OOSE obecneuunBan npeBocxofHble BO3MOXHOCTU 4S8 cneundukaumm busHec-
npoueccoB KU aHanusa TpeboBaHu Npu NoMoLm clueHapres ncnonss3osadHvsa. OOSE 6bin Takke
WHTErpupoBaH B YHUMPULMPOBAHHLIA METOA,.

Ha aTtom aTane ocHoBHasi ponb B opraHM3auum npouecca paspabotkn UML nepewna k koHcopunymy OMG
(Object Management Group)Ha aTom aTane ocHOBHas posib B OpraHu3aumnmn npouecca paspadbotkn UML
nepewna kK koHcopumymy OMG (Object Management Group). 'pynna paspabotynkos B8 OMG, B KOTOpYHO
Takke Bxogunu byy, Pambo n AkobcoH, Beinyctuna cneundukaummn UML Bepcun 0.9 n 0.91 B utoHe n
okTs16pe 1996 roaa.

Ha BonHe pactywero nHtepeca kK UML k paspaboTke HOBbIX BEPCUM s3blka B paMKax KoHcopumyma UML
PartnersHa BonHe pactyuwero nHtepeca kK UML k pa3paboTke HOBbIX BEPCUMN S3blka B paMKax KOHcopLuMyMma
UML Partners npucoegmHunmncb Takne komnanum, kak Digital Equipment CorporationHa BonHe pactyuwiero
nHTepeca k UML k pa3paboTke HOBbIX BEPCUI A3blka B pamkax koHcopumnyma UML Partners
novcoenvHunuek Takve komnaduum kak Diaital Fatliinment Cornoration Hewlett-PackardHa ronHe
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Ha3HayeHue n oOCHOBHbIE 3neMeHTbl A3bika UML

Jtanbl co3gaHna UML

MpenbicTopus

LLnaep/
Mennop

Pambo
(OMT)

JPxekobcoH
(Objectory)

Fusion
1-9 nonbiTKa
yHUdUMKaLWK
OMT, byy, CRC

Byy u Pambo
(OMT) obbeauHs-
I0TCA B KOMMaHUK

Rational

HayuHaertcs
pabota
Hap UML

[xekobcoH
(Objectory)
MPUCOEAMNHSETCS
k Rational

RFP pynnbl Mpeanoxexue

ynpassieHus UML

obbekTamu 00006peHo
(OMG) OMG

UML cTaHoBuTCS
MPOMBILLIEHHBIM
CTaH#apTOM

2003

[pogonxeHune
pa3pabotku UML

2004
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Ha3HauyeHue  oOCHOBHbIE 3fieMeHTbl aA3bika UML

MDA (Model Driven Architecture) - 6yayuee UML

MDA paet BuaeHue Toro, kak paspabaTbiBatb NporpammMmHoe obecneyeHne Ha ocHoBe mogernen. CyTb 3TOro
BUOEHMUS 3aKNOYaeTca B TOM, YTO MOAENN ynNpasnsaT co3gaHMEM UCMNONTHAEMON NPOrpaMMHON apXUTEKTYPHI.
B HacTosiLee BpeMs yxe BCTpevaeTca NogobHbIN noaxod K paspaboTke nporpamMmMHoOro obecnevyeHus, Ho
MDA no3BonsieT TO4YHO onpeaennTb CTeNeHb aBToMaTmM3aumMmn 4aHHOro npouecca, Yero 4o cux nop yaaBasnochb
OOCTNYb AOBOSbHO peako. B MDA co3gaHme nporpammMmHoro obecneyeHms npoucxoauT B peaynbrate paga
TpaHcopMaunn Mmoaenu npu Nogaepkke MHCTpymeHta mogenvposaHna MDA. ABcTpakTHas
MalUnHHOHe3aBucnumas mogens (computer-independent model, CIM) ncnonb3ayetcs kak ocHoBa Ans
nnatgopmoHesasucumon moaenu (platform-independent model, PIM). PIM TpaHcdopmupyeTtcs B
nnatdopmosasucumyto mogens (platform-specific model, PSM), kotopas npeobpasyeTtcs B KoA.

A N
MatumHHo- lMnardopmo- lMnardopmo- {l
HesaBMCUMas He3aBMCKMas Hpostipoidhive 3aBUCUMast ICHEDNPOREHIS Kon
mopens (CIM) moaens (PIM) mozensb (PSM)

AHanuTuyeckas mogenb Mopenb npoekTupoBaHus
pa3BepTbl-
HUe
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Ha3HayeHue n OCHOBHbIE 3neMeHTbl A3bika UML
CTpyKTYypa A3blKa

B _@| R

CrpouTtenbHbie 6510Kku O6bume mexaHu3mbl ApxutekTypa

* CTpoOuUTENbHbLIE BNOKN — OCHOBHbLIE SNIEMEHTbI, OTHOLLEHUSA U
anarpammbel UML- mogenu;

« 00wme mexaHnambl — obwme UML-nyTn goctmxeHus
onpeaeneHHbIX Leneu;

« apxutektypa — UML-npeacraBneHme apxmTekTypbl CUCTEMBI.
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CrpoutesnbHble 610ku

CyLHoCTH OTHOLEHUS [narpammbl

Bce UML-cywHOCTU MOXHO pa3aennuTb Ha:
* CTPYKTYpPHbIe CYLHOCTU — cyuiecTBuTenbHble UML-moaenu, Takue Kak Knacc,
UHTepdenc, koonepauus, npeLeneHT, akTUBHbIN KJlTacC, KOMMNOHEHT, y3en;

* noBeaeH4YecKkue cywHoctu — rnaronbl UML-mogenun, Takue Kak B3aumMoaeucTBus,
OesATeribHOCTU, aBTOMATbI;

* rpynnupyrouasl CylHOCTb — NaKeT, UCNONb3yeMbii ANA rpyNnnUPoOBKU CeMaHTUYECKHN
CBsI3aHHbIX 3NIEMEHTOB Modenu B ob6pasyrolime equHoe Lenoe Moaynu;

¢ aHHOTAaUuMUMOHHaA CYWWHOCTb — NMpuMe4vYaHune, KOTopoe MOXeT ObITb fO06aBNeHO K Mmoaenu
ANns 3anucum cneumanbHOM VIH(#)OpMaLII/II/I, O4YeHb noxoxee Ha CTUKep.



OTHOLWEeHuA

Nekuunsa 2. Tema 3

OTHOLWEeHNA NO3BONAIOT NOKa3aTb B3auMmoaeucTBue B npegenax
MoAesnuv AByX unu 6ornee CyLWHOCTEMN.

Tui UML-cuarakcuc | Kparkas

OTHOUICHUHA |pyerounukK| meas | CEMAHTHKA

SaBUCHMOCTE| sccccecceesa > HNcexogHBINM 3JIEMEeHT 3aBUMCHUT OT ILeJIeBOTO
2JIEMEeHTa M M3MEeHeHUe IIOCJIeJHEero MoOsKeT
IIOBJINSATHL Ha II€PBLIN.

Accomiunanmnsa Omnucanue Habopa cBA3eM MerKAy OO beKTaMIU.

Arperamus <> IlesreBOI1 371IeMEHT ABJISAETCSA YaCThIO MCXO/ -
HOTO 3JIEMEeHTaAa.

Komvmmoosuiiusa <l Crporas (0bojsiee orpaHmnueHHasi) popma
arperupoBaHNs.

Bxiarouenue @ NcecxogHBINM 3JIEMEHT COAEPIKUT ILeJIEBOM dJIe-
MEHT.

O06o01ITEeHIIEe > NcexXoagHBIN BJIEMEeHT ABJISAEeTCS cIIeijuajim3a-
IIe 0oJsiee 0O00OOIIIEeHHOTI'O ITeJIEBOTO 3JIeMeH-
Ta M MOJKeT 3aMeIlllaThb ero.

Peamuzammusa | -------_-_-__ > NcxXomgHBIN 32JIEMEHT TrapaHTHPOBAHHO BBI-

IIOJIHSAET KOHTPAaAKT, OIpPEeaeJIEHHBIN IleJjie-
BBIM DJIEMEHTOM.
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Nornyecxoe npeacrasnenme Npeacrasnexue peanusaymm

KoHeursii NoNb308aTeNb, ADXHTEKTOP CHCTEMS,
O6wasn cTpykTypa CHCTEMHSH! aHaNMTHK NPOrPaMMHUCT

A3bika UML .
O6Las CTPyKTypa si3blka i i i, Component View
UML nossonsiet
MOCTPOUTL CTAaTUYECKYHO U
ANHaAMUYECKY0 Mogenu
NpOrpamMMHON CUCTEMbI C
TOYKM 3PEHNSA CReayoLLmX

Mpeacrasneqne
pa3meuwieHunn Ounamu-
YeTblpex ee KOMMNOHEHTOB “ecKan

npencrasneHui: CucTEMHbI BHANUTHK, >' Moaens

Mpeacrasnexne npoueéci
PYHKUHOHWPORAHUA

CrcTemHbii HHXEHED CNOXHON

XHUTEKTOD CHCTEMDBI
e P cucremel

MpeacTraBneHue (view) — Use Case View Deployment View
oTpakeHne Moaenu
NoBeAEHUS1 UINN CTPYKTYpbI

CUCTEMbI C OnpeneneHHol j \

TOYKN 3PEHNA v v

Konuemyanbnan Mon.enb Duaneckan Monenb
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HoTauunsa s3bika Bepcum 1.5 cogepXut 8 TUNOB KaHOHUYECKUX
duazpaMM - OCHOBHOE cpeacTBO pa3paboTkn mModesiel Ha a3bike UML:

B pamkax asbika UML Bce [uarpamma

npeacTaBneHns o Modesnu BAPMAHTOR Ouarpamma
CIOXHOI CUCTEMbI (DUKCUPYIOTCS T To Ty e o K"accoe COCTOSIHMIA
B BUIE creumanbHbIX

rpadonyecKnx KOHCTPYKLMNA,

MOMyYMBLLMX Ha3BaHWe

duazpamMm, Komopbie

AOMOAHAIMCS «MexaHUu3Mamu

pacwiupeHus».

: Advarpamma
Huazpamma (diagram) — Koonepauuu
rpadpuyeckoe npeacTasneHve
COBOKYMHOCTU 3/1IEMEHTOB
Modersiu B (bopme CBSA3HOro
rpadpa, BepwmnHam n pebpam
(ayram) koToporo
npunncbIBaeTca onpegereHHas
CeMaHTMKa.

Awarpamma Ouarpamma Owarpamma
KOMINOHEHTOB NOCNEf0BaTeNLHOCTH passepThiBaHus
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[varpamma

/\

[narpamma
CTPYKTYPbI

1

[varpamma
M0BEAEHNS

1

K/1accoB

[varpamma
COCTaBHbIX

CTPYKTYP

[varpamma
KOMIOHEHTOB

[varpamma
Pa3BepTbIBaHMS

[varpamma
0bbexTos

[varpamma
NakeToB

Jvarpamma
[esiTeNlb-
HOCTH

[varpamma
B3anMO-
JIeACTBUS

[varpamma

npete-
[IEHTOB

[uarpamma
COCTOSHMM
(KOHEYHbIX
aBTOMATOB)

L

[varpamma

BpemeHHas

KOMMYHHUKaLMOHHas
[varpamma

[varpamma

ocneaoBareNnbHOCTH Auarpamma

0630pa B3auMoeiACTBHA
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Oowume mexaHusmbl UML

O0Lwme MexaHn3mbl

[TpuHATLIE
Cneundukaumu
OeneHns
JlononHeHus MexaHu3mbl
pacLInpeHmns

Cnieyuukayuu — 310 TeKcToBble PasnunyHblie getanun 6a3oBon Mogenn MoryT ObITb
onncaHnsi CEMaHTUKM ANEMEHTA  PacKpbITbl B BUAE OOMO/THEHUN, PACLUNPAOLLINX
9TO MMHUMAarbHOE npeacTaBrieHne

[NpuHsimbie derieHnst ONUCbIBAOT KOHKPETHbIE CMOCODbLI NpeacTaBneHmns mupa. B
UML cyuiectByeT ABa NPUHATBLIX AeNEHUS: KnacCndunKaTop/aK3eMnnsp u
nHTepdenc/peannsauums.
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MexaHun3mbl pacCclUnpeHuns
K mexaHnamam pacCLlUnNpeHnsa OTHOCATCA.

* «cmepeomunbly (Stereotype) — HOBbIN BN dNeMeHTa MOLENM,
KOTOPbIW 0DrnagaeT ToM e CTPYKTYPOU, YTO U CYLLECTBYHOLLUIA
3JIEMEHT, HO MMEET AOMNOSIHUTESIbHbIE OrpaHUYeHns, OPYryto
NHTEepNpeTaunto U NUKTorpaMmmy

* «UMeHOB8aHHbIe (MoOMe4YeHHbIe) 3Ha4YeHuUs » (tagged value) —
TEeKCcToBas MHopMaLma, npukpennsemMmas K nobsiM TMnam
9NEMEHTOB MOAENN, NpeacTaBnalLLee napy «Mms — 3HadyeHuey. Nvs
B UMEHOBaAHHOM 3Ha4Y€HUM Ha3bIBalOT TErom (tag).

VImeHogaHHbIe 3HadYeHUs Ha duazpamMmMax n3obpaxarTca B popme
CTPOKU TEKCTA, 3aKMO4YEeHHOro B ourypHble ckoOku. Npn aTom
McnNonb3yeTcs cneayrowmn dpopmart 3anucu: {Ter = 3HadyeHue}. Teru
BCTpeyatoTcs B HoTauuum a3bika UML, HO nx onpeneneHmne He saBnseTcs
CTPOrMM, NO3TOMY OHM MOTYT ObITb YKa3aHbl caMUM pa3paboTYMKOM.
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- A3bIk oepaHu4deHuu OCL (Object Constraint Language), KOTOpbIA
ABMNAETCHA COCTaBHOWM YacTblo s3bika UML.

OzpaHu4eHue (constraint) — HEKOTOPOE NOrMYeCcKoe ycnoBsue,
orpaHn4MBaloLLLee CEMAHTUKY BbIOBpPaHHOIo anemMeHTa Moaenu.

Kak npaBuno, Bce ogpaHu4eHuUs cneumndnumpyrtotca paspadboTtymkom, Ha
ouazpammax n3obpaxarTcs B popMe CTPOKN TEKCTA, 3aKHOYEHHOIO B

donrypHble CKOOKM.
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AHanuTnyeckas
MoAaenb

Y4TO HY>XHO 3HaTb U
NOHUMATb, NPUCTYyNas K
pa3paboTke noboun
nporpaMmmMHON
CUCTEMBbI?
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AHanuTnyeckas
Moaerb

1 Kak paboTtaeT busHec 3akasdmka

1 npobnemMbl, KOTOPbIE HY>KHO PELLNTDL, U
LIenun, KOTOPbLIE NNaHNPYETCH
OOCTUIHYTb C MOMOLLbKO NporpaMmmHON
CUCTEMBI

1 ronb3oBaTernen n TpedboBaHus,
KOTOPbIM OO/MKHa YOOBNETBOPATH
nporpaMmmMHas cuctema
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AHanunTu4deckas

Y100bI1 NOHATL KARPABBTaEeT OM3HeC
3aKa34YuKa HYKHO:

10npenennTb NOHATUSA U CYLLIHOCTU NPeaMETHOM
obrnacTu (moodenuposaHue cyuwHocmeu rnpedmMemHyou
obnacmu, ux ampubymos u rnpu Heobxooumocmu ux
g3aumocesizel)

1BbISABUTb 3aMHTEpPECOBAHHbIX NUL, U ONPeaennuTb
busHec-TpeboBaHms (006893aHHOCTH, NOTPEDOHOCTU
UM CePBUCHI), KOTOPbIE OHU UCMOSb3YIOT
(ModernuposaHue delcmeyrowux fuy U busHec-
npeyeoeHmos)

1OnuncaTtb buaHec-npoLecckl (ModernuposaHue
busHec-rpouyeccos)
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AHanuTunyeckas mogenb

AHanumuydeckas MoOesib — 3Imo mo4YHoe, Yemkoe ripedcmaesrieHue 3adadqu,
[10380/157I0WEE OMBeYamb Ha 80r1POChLI U CMpPOoUMb PeWeHUs.

Ha amane npoekmuposaHusi Ao/mKHa UCrosib308ambCs aHarnumu4yeckas
MOOesIb, a He UCXOOHasi hopmyriuposKka 3adadqul.

AHanuTu4yeckasi moaenb BKIO4YaeT
Mopenb npegmeTHoM obractn (domain model);
Mopgenb nporpammHoun cuctemel (application model).

lNpenocrtaBrieHUs aHaNUTU4YECKON Moaenu

1.MNMpeacTaBneHue Knaccos (Logical View). Mogennpyem: CyLLIHOCTH
npegmeTHon obnacTtu (business entity), Knaccbl aHanusa (boundary, entity,
controll);

2.MpeactaBneHne npoueccoB & cocTossHUM (Process View). Moaennpyem:
BunsHec-nNpoLecchl, NocrneaoBaTeribHOCTU AENCTBUM B BapuaHTax
NCMOSIb30BaHUS, arnropnuTMbl onepauun;

3.[MpencTaBneHune npeueneHToB (Use Case View). Mogenupyem: BapmaHThl
NCcnonb3oBaHus (use case), Nonb3oBaTenen (actor), 06BLEKTbI KITACCOB aHaNun3a,
NX CBA3UN N B3aUMOOENCTBUE.
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AHanunTunyeckass mogenb

MNMpouecc / cocTtosiHue
(MogenupoBaHue busHec-
NPOLECCOB;

MOZEenn NoBeAeHns npo-

\ .
Process View

rPaMMHON CUCTEMDI)

PYHKLUOHANIbHOCTb
(MmogenupoBaHue busHec- u
nonb3oBaTenbCKUX PYHKUUN;
MoenupoBaHue PyHKLUN
NPOrpaMMHON CUCTEMbI)

 Modens éﬁme;oﬂ obnacmu~ —>
domain model ‘ .
. ) Use Case View

Logical View

CyuwHocTb (entity)
(MogenupoBaHue CyLHOCTENn NpegMeTHOM obnacTuy,
MoaenupoBaHne 06HLEKTOB U KNaccoB NPOrpaMmMHON CUCTEMBI)
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Onarpammbl UML
OpraHusaumoHHasa CTPYKTypa npoekta (moaenun)

Ouarpamma naketoB (package diagram)

MNMakeT (package) — 6a30BbLIN System Model
ANeMeHT Moaenu, cnyxawmmn gns
rPYynnMPOBKN SrIEMEHTOB MOAESN.

B Package Diagram peanusyetcs
ANPUHUNM MO4YBHOCTU CIOXHbIX

NporpaMmMHbIX CUCTEM. Business Object Analysis Model Design Model
Model

B Bepcun UML 1.5 Rational Rose 2003 gnarpamma cogepXmT gBa OCHOBHbIX
anemeHTa: cobcTBeHHO nakeT (Package) n eanHCTBEHHYIO BO3MOXHYO0 CBA3b
MeXxay naketamm — 3aBncumocTb (dependency), KoTopasa yKasblBaeT Ha TOT NakKeT,
KOTOPbIN BNOXEH B OAaHHbIN.
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<3 Rational Rose - LnxTosxa (kord)

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

Dz H BEEGgROBRERERE e RO E

(] Wuxroska (KoHe) [}
=3 Use Case View ABC
-7 Business Use-Case Model =
#-(J Use-Case Model
3 Main
_:’*_, Associations
'ﬁ_’] WuxToska MeTannonoma (vision).doc
'ﬂ_’] Tatn aHanus cywecTeuTeNbHEIX. doc
f#) Tpaccuposka.docy
: 3] Moccapuit N0 (kone).dock
=7 Logical Yiew
#-(3 Snalysis Model
-3 Business Object Model
-7 Design Model
(B welcome
:*_’, Associations
(3 Component View 2 4]
#-[69 Deployment View
-{28 Model Properties

[E3 Use Case Diagram: Use Case View / Main

Business Use-Case Use-Case Model
Model

\\)I 1 e O D \\

L.

N

Class Diagram: Logical View / Welcome

[ — = |

Business Object Analysis Model Design Model
Model

This diagram depicts the relationships between the -
packages [models) contained in the 'Use-Case View'":
the Use-Case Model (for the system) and the Business
Use-Case Model [describing the business).

<A [0 ]\ Log/

For Help, press F1 Default Language: Analysis




Nekuunsa 3. Tema 4

AUArPAMMA NAKETOB
UML-2 (package diagram)

pkg [unarpamma naketos )

«model»
ModelABC

PackageB

+ClassB1

PackageA V _-1 — v

L - «access» PackageB1
+ClassA1 e STRCTGE

PackageD

T
+ClassA2 PackageC
™ ~«import»
A A = _J7—Classc1

Q/ ClassD1 ClassD2




Nekuunna 3. Tema 4
OCHOBHbI€ CYLLIHOCTU, UCMOJb3yEMbIE Ha
AnarpaMme: nakeTbl (1 1 2); nx YacTHble HoTauus anemMeHTOB AnarpaMmbi NakeToB
crny4au, MMetoLLme crneumnanbHy HoTaumo
(3 n 4); nakeTbl, MMetoLLe BHYTPEHHIOK —
CTPYKTYpY, T.€. cogepxaluue B cebe apyrve =
nakeTbl U/UNn Knaccbl, KOTopble A
MoKa3bIiBalOTCH Yepe3 OTHOLLUEHNe
BrnageHus (5,6 n 7).

naket (package)

[1na anemMeHTOB nakeTa MOXEeT ObITb
yKasaHa BUAUMOCTb: OTKpbITas (8) unu
3aKpbiTas (9).

MakeTbl U X cocTaB

BUOUMOCTb 3JIeMeHTa nakeTa

[akeTbl MOTYT BKJ1HOHATb B cebs arnemMeHTbl i (visibility of package item)
APYrnx nakeTos, UCMOJ1Ib3yA pPa3finyHbIE
OTHOLUEeHNA MexXay naketTamMmu. BkrntoueHne
BCEX 3reMeHToOB OA4HOIO NnakeTa B ,D,perVI
BO3MO>XHO C NOMOLLIbIO OTHOLWLWEeHUA
MMNopTa, KOTOpoe CyweCTBYyeT B AABYX
BapunaHTax (10 n 11).

OTHOLWUEHne I/1MI'I0pTa Ana naketa
(package import) OTHOLLEHVE UMnopTa A8 dIeMeHTa naketa
(element import)

Ecnu TpebyeTca BKNIOYUTL B NAKET TONbKO
HEeKOTOpble 3fieMeHTbI ApYroro naketa, To
BapuaHTbl OTHOLWEHUA nMmnopTa (12 un 13)
MOXHO NMPUMEHUTb TOMNbKO K HUM.

s
=
]
=
Q
X
®©
=
5
()
2
®
s
-
()
=
o
b o
=
(®)

I ; ]
PackageA > PackageB

cnusHue nakeToB (package merge)

bonee cnoXxHoe oTHOLWeHne cnuaHus (14)
NO3BONSET U3 ABYX NCXOAHbIX NAKETOB
nonqub TpeTI/II/I B |<0Top0|v| 6ynyT



Nekuunsa 3. Tema 5

MoaenupoBaHue npeaMeTHOU odrnacTu
(domain model)

MopgenupoBaHue npeamMmeTHon obrnactu asnaetcs B RUP
onuMoHanbHOW U BbINOMHAETCA ANs caMux pa3padboTymnkoB, 3akas4vmk
SIBMNSIETCHA 3KCNepTOM NPeaMETHON 0ONacTu U HE HYXXJaEeTCs B ee
MOOENMMPOBaHUMN.

Llenbio mogennpoBaHusa npeaMeTHON obnacTu siBNsieTcs BblpaboTka
TOYHOW, YETKOWN, OOCTYMHOW AN NOHUMAaHUSA U, HAKOHEL, KOPPEKTHON
MOZenu peasibHoro mupa.

B 3aBMCMMOCTM OT KOHKPETHOIO NPOEKTa No YCMOTPEHUIO BU3HEC-
aHanuTukoB npu aHanuse MO MmoryT co3gaBaTtbCs criegyoLwme
apTedakTbl: roccapun TepMUHOB NpeaMeTHOW obnacTtu, gnarpaMmma
BusHec-cywHocTten (knaccos 10O), guarpammel B3anMOOENCTBUS
obbekToB 10 (MogenupoBaHue cBsi3en), guarpammbl OU3Hec-
NPOLIECCOB UM COCTOSAHUIA, AnarpaMmmbl PyHKLMOHEPOB (On3Hec-
aKkTepoB) 1 UX PYHKLMOHArbHble 00513aHHOCTN, MOAENWN,
OnucbIBaoOLLME COCTOSIHUA 1 YCNOBUS Nepexoaa U3 oaHoro B Apyroe.



JNlekuun 3. Tema 5
MopaenupoBaHue npegMmeTHon obnactu (domain model)

Ouarpamma cywHocTeun npeameTHoun obnactu (business

entity)
Llenb: BbigBNeHNE N JOKYMEHTUPOBAHNE DU3HEC-CYLLIHOCTEN U

nx aTpnoyToB.

BusHec-cywHocTb — Heknr oo6bekT MO nnmn KoHuenTyanbHoe
noHATne MO, xapakTepnsyemoe Habopom AaHHbIX
(CyLLECTBEHHbLIX NPU3HAKOB), MPAMO 1IN KOCBEHHO CBA3aHHOE
C NPOEeKTUpyemMon nporpaMmmMmHON CUCTEMOMN.

Bu3Hec-cyLWHOCTMN — 3TO KaHAWAAThLI B Knacckl  06bekThl [1C,
OoTBevYaloLLne 3a BBOM, UBMEHEHME, yAaneHne n xpaHeHue
OaHHbIX (aTpmnbyTOB).

MeToauka BbiiBNeHnUsi On3Hec-CyLLLHOCTEeN: YTEHME TEKCTa
KOHLIEMLIUM U aHanu3 UMeH CYLLEeCTBUTENbHBbIX.



NMPUMEP aHanusa tekcra:

ONs 9TOro CIYXXUT , KOTOpbIX 3abupaet
(MK) cBonM N MOTOM
OMNyCKaeT B 403MPOBOYHbLIN . B cooTBeTCcTBUM C
nogaroTcH .o

3aroSfIHEHNN KOHTEWUHEpPA ero CO BCEMM 3aHECEHHbLIMU B HETO
MeTanIn4yeCckMMm KOMNOHEHTaMM HarnpaBseTCA B Onga nrnaBnexHuns, B
KOTOpbIN A06aBNsATCA . B

YaH HarnpaBsIseTCA B . Tak KakK B npotiecce

nraBneHns OOSMKHbI UCMOSb30BaTbLCA onpeaereHHbIe
) OOMmKHa obecneunTb Tpebyembln COCTaB
. ITOT n
KOMIMOHEHTOB AS1S Ha3blBaeTCH

yCTaHaBJINBAETCA Ha
N UCNOJIb3yeTCA UM OJ14 KOHTPOIA Had npoueccom
LUNXTOBKMW. Kpome TOro, OHa No3BOJ1dET 3aaTb
onpegeneHHyr B KOHEYHOM N OCYLWECTBJIATb
COXpaHEeHUNe O COCTaBe M CBOUCTBax NOoJTy4eHHbIX CrJjiaBoOB B



Nekuuna 3. Tema 5

MoaenupoBaHue 6M3Hec-aKkTepoB U OU3HeC-PYHKLUN

Mopenb bu3Hec-akTepoB 1 UX PYHKLUMOHaNbHbIX 06s13aHHOCTEN (BU3HEC-
doyHKUMIN) cTpounTcs B npeacTtaenieHnn Use Case View B narike Business Use
Case Model (npu BbI3oBe WabroHa rational unified process) Ha anarpammve
BU.

Lenb mogenupoBaHua: nsydyeHmne gencrteytowmx nuy MO un nx
dyHKUMOHaNbHbIX 0683aHHOCTEN AN MOHMMAaHNA BU3HEC-NPOLECCOB,
BbISAIBJIEHUS MOJSfib30BaTENEN CUCTEMbI, YTOYHEHNS BbICOKOYPOBHEBbLIX
Ou3Hec-uenen.

Business Actor — 3TO LUTATHada eanHMLUa (gencTeyroLlee nmuo, PyHKUNOHeP)
B NpeaMeTHON obnacTu, KoTopbin B3anmogencTsyer ¢ [NC, nnbo He
B3aMMOOEWNCTBYET, HO ABMAETCA y4aCTHMKOM BusHec-npouecca. Yaue
BCErO 9TO WTATHbIN pabOTHMK NpeanpuaTua nnn OomKHOCTb
(reHepanbHbIN AUPEKTOP, MaBHbLIN UHXEHepP, 9KOHOMUCT, 3aM. AUPEKTOopa
No NPON3BOACTBY M T.4.), HO MOXET ObITb 1 000COBNEHHON LUTATHOM
CUCTEMOMU, UCMOSHSAOLWEN onpeaeneHHble YyHKLMOHaNbHbIe
00A3aHHOCTN (HanpuUMep: KpaH, BECbI-TPaHCNOpPTEpPbI N T.4.).

Business Use Case — 3TO (PYHKLUMOHASbHbIE (OOIMKHOCTHLIE) 00A3aHHOCTW,
BO3IOXEHHbIE Ha ,EI,aHHOFO dDyHKLI,I/IOHepa CDI/IKCVIpy}OTCFl TONbKO TEe U3

o o

D . P S e S S



Jlekuma 3. Tema 5
NMPUMEP anarpammbl bu3Hec-akTepoB U OU3HecC-

Mocnatb Bec MK Ha kpaHe MpUHAT KOMaHAy pasrpyskn

A Mocnam npoTtokoneec 1

/‘( \ *\

/ i

¥ il 5 \ \\g
TpaHcnopEepbl

lMpUHATL 3anpocbl Ha Nogavy Kokca M M3BeCTH, Mocnatb BEC KOKCA M M3BECTU, CheLKoKca
cneukokca \

MpuHATOb cymmapHbiit Bec MK

/1

YcTaHoBKa nernposaHua

@ @ BusyanbHoe onpegenerune MK Ha kpaHe

BBoA 3agaHna AnNA WUXTOBKK
A 3an A Mouck 8 B

YHpaBneHue KpaHoMm
BHB}GI‘IbHO& onpeaeneHue 3anonH eHHOCTH

KOHTelHepa

\\ \

BbinonHeHne npouecca WXTOBKK Onpepgenenue koHua PO

TexHonor Kparoswunk




JNlekuusn 4. Tema 6
Mo.qenMpOBaHMe 6M3Hec-npoueccos

Onarpammbl peatenbHocTy (activity diagram)

Activity — nencreue, 0eATENbHOCTb, COCTOSAHUE AeATeNbHOCTMU (activity, action
state).

State Transition — nepexon ot o4HOWN AeATeNbHOCTU K Apyron, npeanosnaraert,
YTO BXOQHaA AeATeNnbHOCTb YKe 3aBepLuunach.

Obnapaet cneundukaumamm, B KOTopble BXoasT: Event (COBbITUE, 3TO TO, YTO
BbI3blBaeT Nepexon), Arguments (aprymMeHThbl), Stereotype (CTepeoTun) n
Documentation.

CocTosiHne oeaTenbHOCTU HE MOXET UMETb BHYTPEHHUX NEPEXOOOB,
NOCKOSbKY OHO ABNAETCA aneMeHIANHLIM U E

BY Activity Specification for BcrasuTh Kkap

H M Ka KM M M B He LLI H M M M CO6 bITMﬂ M General |Aclions| Transitions | Swimlanes |

General Actions I Transitions | Swimlanes |

Action — oTOenNbHOE AencTeune, : f“““““‘““"” o T
. tereotype: I v I i
coBepLlaemMoe B paMKax aHHOW pere 2
Context:  |Business Transaction Event/ Undefined/

activity. i
Entry — JencTBue, coBepLiaemMoe
Ha BXo[e B activity;

Do — encTBKUe, coBeplLLuaemMoe

B npouecce activity; I Stamrectvas ey T Bk ety

Exit — nencTBue, cosepLuaemMoe | e < i
HAa BbIXoae 3l activitv:

a



JNlekuusn 4. Tema 6

Cneundukaums State Transition.

Ha Bknagke Detail BBOOATCA
gononHuTtenbHble Guard Condition
orpaxgaroLine ycrioBus (onpeaensior,
Koraa nepexon MOXET ObITb BbIMOSTHEH,
a Korga HeT), AeNCTBUSA U nocblnaemMble '
cobbITus. [Ina otobpaxeHnsi cobbITUs il |
Ha guarpamMmme MOXXHO UCMNonb30BaTb
KaK uMsi ornepaummn, Tak n 0ObIYHYHO

dopasy.

Decision (pelLueHne) NokasbiBaeT
3aBMCUMOCTb AarbHeuLen

PaboTbl OT BHELLHMX YCIOBMIA UMK
‘ PELLEHUIA.

Ecnu ns cocmosiHusi delicmsusi BbIXOAUT €0UHCTBEHHbIN Nepexo, TO ero MOXHO HUKaK He
nomeyaTb. Ecnun xe Takmx nepexoaoB HECKOMbKO, TO NPV MOAENMPOBaHUM NOCea0oBaTENbHON
NeATenbHOCTM 3anycKaeTcsl TONbKO OAUH U3 HUX. B aToM crniyyae Ans kaXkgoro U3 Takux
nepexonoB AOMKHO ObITb ABHO 3anMcaHo COOCTBEHHOE rpaHNYHOE YCNOoBUE B NPSMbIX CKOOKaXx.
Mpu 3TOM OS5 BCEX BbIXOASALLNX U3 HEKOTOPOrO COCTOSAHUSA AEeATENBHOCTN NepexooB AOMKHO
BbINOMHATLCSA TPeOoBaHME UCTUHHOCTU TONbKO OAHOMO U3 HMX. Moao6HbIN cry4Yal BCcTpeyaeTcs
Toraa, Koraa nocrenoBaTenbHO BbiNONHAeMas AeATeNbHOCTb JOMKHa pa3aenuTbes Ha
ansTepHaTUBHbIE BETBU B 3aBUCMMOCTW OT 3HAYEHUS NPOMEXKYTOYHOro pesynbsrara.



Nlekuun 4. Tema 6

NHcTpymeHT State — cocTosiHMe npegHasHavyeH ang obo3Ha4YeHnsa cutTyauum ¥ State Specifics
OXUOaHWA, HanpuMmep, B TeYEHME XN3HN 00beKTa, Koraa 0ObeKT oxuaaeT General | Acions | Transions | Sinlares |
HeKoTopoe cobbITUe NN HaxXoaUTCs B HEKOTOPOM COCTOSIHUN. ==
Cneundukaums State aHanornyHa cneundmkaumm Activity. e

Owner: Logical View

Context:
Documentation:

.Haqanbuoe cocTosHME " KoHeuHoe cocT osiHue

NHcTpymeHT Start State — HayanbHOE cocTOsIHME, B KOTOPOM CUCTEMA

HaxoguTCAa cpaldy nocre BKAYeHUs, MO0 06beKT cpasy nocne cBOero
co3gaHus, NMbo HavanbHble YCNoBMsA use case. HayanbHoe cocTosiHue
obsa3arensHo. Ha anarpamme MoXeT ObiTb TONbKO OA4HO HavanbHoe e e
COCTOSIHME.

I Statelactivity history [

NHcTpymeHT Stop State — KOHEYHBIM COCTOSIHUEM Ha3bIBAETCS TO B KOTOPOM CUCTEMA HaXoAUTCS
HENOCPEACTBEHHO MNepe[ BbiKModeHneM, NMbo 0GbEeKT nepea YHUITOXEHUEM, TGO use case nepeq
3aBeplLUeHneM. KOHeYHOe COCTosIHME He ABMSIETCS 06s13aTeNbHbIM, UX MOXET OblTb CKOMNbKO YroAHO.

NHcTpymeHT Synchronization — cMHxpoHM3aumnsa No3BoNsSET onpeaennTb He3aBUMCUMO
BbINONHsAeMble nepexobl. [py aToM nepexodbl MOryT pasgensaTbCs Ha HECKOMbKO
BbIMOMHSAEMbIX HE3aBMCUMO (pa3sgeneHne) nnu, HaobopoT, HECKOSNbKO BXOOALLMX
nepexonoB OyayT CnuBaTbCA B OAUH UCXOOSALLMUMN.

CrnuaHue

NHcTpymeHT Swimlanes (nnaBaTtenbHble JOPOXKKM) -- MO3BOSISIET MOAENMPOBATL NOCref0oBaTelbHOCTb
OENCTBUN PasfnnYHbIX OOBEKTOB U CBA3N MeXAy HUMU. [Tpy NoOMOoLLM 3TOro afieMeHTa MOXHO
mMoenvpoBaTtb OBM3Hec-Npouecchl opraHn3aumm, oTpaxasa Ha guarpammMme pasfivyHble nogpasgerneHns u
00BbEKThI, UrparoLLme BaXKHble posiv B Moaenn dmnsHeca. [1o3BonsieT nokasaTtb, KTO BbINOSTHAET T€ NN UHblEe
ponu B npouecce.



Jlexuus 4. Tema 6. NMpumepbl activity diagram

YCTPOUCTBO YTEHUA

YTeHne KapTouKn

{Spos&pua ka

[ kapTo

[ kapToufa He BepHa ]

BosEpaT KapToYKK

Ogap'rowa BO3EDAL EHY

TOUKH

Moxurop GUI

NpeanaraeT
BeecTi PIN

Ka BepHa |

|

|

—/\

Cuer knuenTa

YCTPOHCTEO Bbigayu AeHer

Bbib op TpaH3g

m; GHATHE HAMKYHbIX ]

BbisoBOoKHa Boibopa
TpaHsaKy Wit

Nposepka PIN

Beog Tpebyemoi

Mpurnawexue
BBECTH CyMMY

\{ OTKpbITHE W NpOBEpPKA
,\ COCTOSHWA CYeTa

CYMMbI

3anpoc
HOBOW CyMMbI

[Aaenerne xsaTaeT]

NpoBEpKa HaANU4ns

Cymmsl
[aener gocTl

Bbligaya HanMuHbIX
aTOuHO |




Jlexuus 4. Tema 6. NMpumepbl activity diagram

30 ebHopa AeicTs uit

Buibop
JEATENBHOCTH

[ BB OO 3303HMA Ha WWXTOBKY | [nouck e BJ ] Be og/uameHeHme
KpUTEpHER NouCKa

Beibop delicneull

[ebxoay3NC]

W

5100 KDUMEDUA
BB BOA 3303H 1A HA WHKT 0B KY noucka

[ MOKMCK N0 HaUMEHOB aHWIO CMINaB a |
entry / BB 8CT HAUMEHOB aHWe oTAenbHoro MK

do/ BBECTU/ M3MEHNTL 330aHHLN B ec MK [ NOWCK No AaTe B bIMNae k1 |
exit/ nomecTure MK 8 crmcok

OMCK N0 HaUMEH OB 3H WO

CooblwuTb 0 HeobxogumocTh
entry/ BB CTH HAMMEHOB aHWe Crnal... BB0/3 HOB biX A3HHBX
exit/ MouCK Mo HaUMEHOB aHMI0

N
Mouckno gare

[ HE B ce HaumeHoeaHuA MK e crmcke |

entry / BesecTy Tpeby emyio gary
exit/ Mouck cnnag a no BE eneHHoi AaTe

Bce MK npucy TETB Y 10T B Cnucke : o %
[ MTMCY y ! [ cnnae ¢ gaHHo gatoi HE HaigeH |

“

/ Be 0 XapakrepiCTHK Cnnaea [ CNaE ¢ AaHHLIM HAUMEHOB dHMeM HE HaitgeH |

entry / B B O HaUMEHOB 3HWA CMNag 3

OUBHKa DE3YTBMTBIMA

do/ BBECTU ATy B bNNEE K1

/ g 1I0UCKE 10 HB LIMEHOBEH L0
exit/ Cox paHuTb AaHHbE B B MoKaaars [crnna HaifgeH |
= AaHH:Ee

3aKoHyuTh paboty N\, ‘
npomanMvel

\ do/ BBOA XapaKTEPUCTUKA CANaBa [ cnnag HaitdeH |

Pabra nporpammel
338 EPULHA




JNlexkums 4. Tema 6. Hotauna UML-2 activity diagram

Tauusd 3J1IeMeHTOB AunarpamMmmbl AeAaTesibHOC - — -
[ 1 Action/Activity Action/Activity Action/Activity [ ]
B} Action/Activity KOHBEMEPHbiin KOHTaKT Action/Activity B
l> ( streaming pin) v
s - . - BXOAHOWN KOHTAKT ( input pin) BbIXOAHOM KOHTAKT ( output pin)
'5 hevictaue (action) ActionA ActionB E
ENo
E I BbI30B AEATENIbHOCTU E
= é (activity invocation ) g
,g 2 [LeAaTenbHoCTb (activity) NE
0 =
q % KOHTaKT C UCK/II04YeHUemM b, tionB
5sec (interruption pin) action action!
s | [faee) || [B)som] >X
nosy4eHne curHana
oTnpaska curHana ronyyeHue curHaia oT Talimepa napamerp neave/sHocI
(send signal action ) (accept event action ) (accept time event action ) (activity parameter)
Object:Type [Acﬁon/Ac(ivity} ->| name:Type|> -)(Acﬁon/Activity}
[ Action/Activity Acti on/Activity) [state] A A
06LEKT B COCTOAHUM
(objectin state)
noTok ynpasnenus (control flow)
Action/Activity Action/A y
: (e} =7
g 4 Exception S—
i handler » «datastore»
'6 Exception Eﬁ’ DataStore Action/Activity 3
: " : A
3 XPaHNAMLLE AGHHbIX
I (datastore)
E i - O
_ ;; Exception ] Action/Activity
Exception handler coeauHuTenb (connector) =~
type
051(3360“':‘_" “f‘m'gre*;”ﬁ TpaekTopus 06bexTa ( object flow)
exception handler;
eosesesesosesesscsossncoe s neliRW oooe e deccsosscisosnecsssecon
«centralBuffer»
CentralBuffer
/!
TypeA / TypeB 5 = ueHTpanbHbiii Bydpep
7 TN || T = =
HavaIbHbIN y3en pasBuIKa ynpasieHns CNMsIHVE ynpaBnieHust KOMGUHUPOBAHHOE CNusiHMe
(initial node) (fork node) (join node) / passuika ynpasneHus TPaeKTopus 06beKTa ¢ NpuBeAeHeM Tuna
= (join & fork node) (object flow with type casting)
g [c1] Ag [else]
o [c1]
g <
E [else]
<
3 pasBeTBieHVe ynpasnieHus coeguHeHne KOMGUHMPOBAHHOE COEaVHEHNE 5
= (decision node) ynpasneHus /pa3BeTBNeHVe yNpaBneHus s 061aCTb pa3noxeHns g
( (merge node) (merge & decision node) 5 ( expansion region) s
> g y3en pasnoxeHus
© ( expansion node)
o o
o | = :
Action/Activity 33> §
3aBepLUeHne NoToka 3aKNIOYUTENbHBIV y3en
(flow final node ) (final node ) ((’?n'l:fﬁprépn?g ?leBgé::ﬂ? pasbuenue (partition)

> © 6 0 0000000 0000000000000 00000000 0000000000000 0000000CO0COCS




Nekuuns 4. Tema 4
Onarpammsbl UML

Aduarpamma BapnaHTOB Ucnonb3oBaHuA (use case diagram)

MOUCK KHUT NOo Ha3BaHUKO

3710 Anarpamma Ha KoTopoW N
Bbl 60p KHUI' U3 Hanj eHHbIX

npeacTaBneHbl OTHOLEHNS
MEXy OeCTBYOLLIMMM
nMuaMn 1 BapuaHtTamm
NCMONb30BaHNA.

MNokynaTensb opopMUTL 3aKa3

NnpPpon3BeCcTU perncTpauuno

BapuaHT ucnonb3oBaHusa (nNpeueaeHT, Use Case) — BHelHASA cneyndukaums nocnegoBaTesibHOCTH
AENCTBUI, KOTOPblE CUCTEMA MOXET BbIMNOMHATL B MPOLIECCEe B3aUMOLENCTBUSA C AEUCTBYOLWUMU NMlaMum
(akTep, akTaHT, actor) Ansa nony4vyeHUss onpeaeneHHoro 3Ha4MmMoro Ansa HUX pesynerara.

BapuaHm ucnornb3o8aHusi CRyXuT Ans onMcaHnsa cepBUCOB, KOTOPble CUCTEMa NPeaoCTaBnSeT akmepy,
APYrMMKn cnoBamu Kaxabli eapuaHm ucrosib3oeaHus onpegensiet Habop OeNCTBUN, COBEPLUAEMbIA CUCTEMOM
npw guanore ¢ akmepom.

HdeuncTByrowlee nuuo (aktaHT, aktep, actor) — abcTpakTHoOe poneBoe onncaHme BHELLHEro Nofb3oBaTens
(VNN HECKOMbKMX NONb3oBaTesien), HaXoAsLEerocs BHeE CUCTEMbI U B3aMMOOENCTBYIOLLENO C HEW.

AKTaHT MOXET ObITb TPeX TUMOB: ObITb O4HOW N3 POSier KOHKPETHOIO hNU3nNYecKoro nunua, ObiTb 04HOM U3
ponen BHELWHeN yaaneHHom CUcTeMbl (MOACUCTEMbI) U UCMOMHATDL POSflb BPEMEHHOIO TanMepa (MOMEHT
BPEMEHW, BPEMEHHOMW MHTEpBan).



Nekuuns 4. Tema 4

Onarpammsbl UML

Aduarpamma BapunaHTOB uUcnonb3oBaHusA (use case diagram)

ﬂmarpamma BapunaHTOB UCIMOJ1b30BaHUA UIJTIOCTPUPYET (*)yHKLI,VIOHaJ'IbeIe Tp660BaHI/IFI K CuUctemMe, oHa
rnokasbiBaeT, YTO n ANA KOro gormxkHa genatb cuctemMa.

LUenu npu cosgaHnn amarpamMmm BapmaHToB UCMNOJ1b30BaHUA

* onpegeneHne obLwmx rpaHny, MogenupyemMmon npegMeTHom obnacTu;

* NOKYMEHTUpPOBaHMe o0LLnX TpeboBaHnin K PYHKLUNOHANbHOMY MOBEAEHUIO CUCTEMBI,

* onpegerneHne Kpyra nonb3oBaTesien CUCTEMbI U UX CBA3EN C CUCTEMOMN;

* NOArOTOBKA MCXOOQHOM AOKYMEHTAUMM AN B3anMoAenCcTBus paspaboTymkoB CUCTEMbI C €€ 3aKa3vymKamu.

OTHOLWeHUA Ha AunarpamMmmMmax BapnaHToB UCNOJ1Ib30BaHUA

Accouuauyus (association relationship) — eANHCTBEHHOE BO3MOXXHOE
OTHOLLEHNE MEXAY aKTEPOM U npeueaeHTom. Kaxxgas accouuaums
nogpasymMeBaeT HanmMumMe B3anMogencTeus U COOTBETCTBEHHO KaHana CBA3n
n nHTepenca (rpaHm4Horo obvekTa, boundary) Mexagy akTepoM u
nporpamMmMHoON CUCTEMOWN.

Accoumnaums bbiBaeT aByHanpaBreHHON (coobuieHne nocblnaeTcd ot
akTepa K CUCTEME U OT CUCTEMbI K aKTEPY), a Takke OAHOHanpaBreHHOM
(n30b6paxkaeTcst NUHMEN CO CTpenkon). B cnyyae, ecnu cTpenka HanpaeneHa
B CTOPOHY BapuaHTa UCMofb30BaHNSA, TO 3TO O3HAYaEeT, YTO akTep
MHULMNPYET NCMONHEHME OaHHOro npeueaeHTa. Ecnun ctpenka HanpaeneHa
K akTepy, TO 9TO MNOKa3bIBAET, YTO OH MOSy4YaeT OT CUCTEMbI CNIPaBOYHYHO
3aKPbITb CECCHIO MH(bOpMALMIO.

Accoumaumsi MOXXET UMETb HEKOTOpPbIE OOMONHUTENBbHbIE 0B03HAYeHNS,
Hanpumep, UMsi N KpaTHOCTb




Nekuuns 4. Tema 4

Onarpammsbl UML

OTHOWeHNA Ha AuarpamMmMmax BapMaHTOB UCMOMb30BaHUA (NpoaoMmKeHue)

OauvH aKmep, Ucriosfib3ysd HeCKOJIbKO accoyuayuu, MOXeT B3auMOAeNCTBOBATb C HECKONbKUMU eapuaHmamu
ucronb308aHus. B aTom cny4yae 3ToT akmep o6pau.|,aeTc;| K HECKOJ1bKMM CepBUCaM AaHHOW cucTembl. B cBoto
ovepenb oaunH sapuaHm UCriofib308aHUA MOXET B3aMMOOENCTBOBATbL C HECKOSTbKUMU akmepamu,
npenocTtaBndd Arn4d scex HUX CBOW cepBucC.

OTHOLWEeHUA Mexay BapMaHTaMu UCNONMb30BaHUS
BapuaHTbl MCNonb30BaHUs, onpeaerneHHble B paMkax OAHON MOAENNPYEMOM CUCTEMbI, MOTYT Takxke
B3anmoaencTeoBaTb Mexay cobon. OgHako, xapaktep 3TOro B3aMMoaencTBms OTnnyaeTcs ot
B3aMMOOENCTBUS C aKTEPAMM N HANN4nNe rpaHNYHOro obbeKTa Npu 3TOM HE NoapasyMeBaEeTCs.

BknroyeHue (include relationship ) -- kaxabl 9K3eMnnap
NnepBoOro eapuaHma Ucrosib308aHus BCerfa BKo4vaeT B cebs
- dyHKLMOHanNbHOE NoBEAEHNE UMW BbINOSIHEHNE BTOPOrO
P g I LTI Ll SapuaHma ucrosnb30eaHusi. B aTom cmbicne noseaeHve

T Tpebyemon cymmbl BTOPOrO 8apuaHma ucriofib308aHuUs1 ABNAETCA YacCTbio
noBegeHNda NepBoro sapuaHma ucrosib3ogaHus. ['paduyeckm

~-_ <<extend>> s ’
e S N JaHHOe OTHOLUeHWne obo3HavaeTcs NYHKTUPHOWU JIMHNEN CO

CTPEenKown, HanpaBneHHon oT 6a3oBoro sapuaHma
BbIAATH CyMMY UCrO/b306aHUS K BKIKOYAEMOMY 8apuaHmy UCo/nb306aHus,
KOoTopas nomevaeTcsa crepeoTunom <<include>>.

NOJIYyYnTb A€HDbTA

PacwupeHue (extend relationship) -- onpegenseT B3aMmocBa3b 6a30BOro gapuaHma ucrosib308aHus ¢
ApYyrMMm eapuaHmom Ucrosib308aHuUs, YHKLUMOHANbHOE NOBEAEHME KOTOPOro 3aaencTayeTcs 6a3oBbiM He
BCeraa, a TofbKo NMpu BbIMONHEHUN OOMNOMNHUTENBHBLIX YCrnoBun. padmyeckn obo3HavaeTcs B gopme

NYHKTUPHOM NIMHMN CO CTPENKOW, HanpaBnEHHOW OT pacwupsouwezo rnpeuedeHma K 6asoBoMy sapuaHmy
UcCrosib308aHuUs U NOMEYEeHON cTepeoTmnom <<extend>>
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Onarpammsbl UML

OTHOWeHNA Ha AuarpamMmMmax BapMaHTOB UCMOMb30BaHUA (NpoaoMmKeHue)

CemaHTUMKa OTHOLWEHUS pacwupeHus (extend relationship) onpenensetca cnegyowmm obpasom. Ecnu
6a30BbIi BapuaHmM UCO1b308aHUS BbINOSTHAET HEKOTOPYHO NOCHeAoBaTelbHOCTb AENCTBUIA, KOTOPas
onpegenseT ero nosefeHne, 1 Npu 3ToM NMEETCH TOYKa paclWupeHUss Ha 3K3eMnnsp Apyroro eapuaHma
UCrosib308aHus1, KOTopas sIBNSETCA NEPBON U3 BCEX TOYEK pacwupeHus y 6a3oBoro sapuaHma, T0
NpOBEpPSIETCH NOrMYecKoe yCrioBne aHHOro OTHoLWeHWs. Ecnn aTo ycnoBue BbINOMHAETCS, MCXO4Has
nocrneaoBaTenbHOCTb AENCTBUI pacLUMPSETCS NOCPEACTBOM 8K/THOHEHUST LEVNCTBUIN OPYroro eapuaHma
ucrionb308aHusi. Cnenyet 3aMeTUTb, YTO YCIIOBME OTHOLLEHUS paclWupeHusi NpoBEPSETCS NULLb O4MH pas —
Npw NEPBOWN CCbINIKE Ha TOYKY paclupEeHUsi, U eCN OHO BbIMNOSTHAETCS, TO BCE pacLunpsoLmne eapuaHme|
UCrosib308aHuUsI BCTaBNATCA B 6a30BbI 8apuaHm.

O606uweHue (generalization relationship) —
aHanorn4yHo HacneagoBaHUIO U NMPUMEHSIETCS B
TOM crny4dae, Koraa HeobxoaMmMo OTMETUTb, YTO
AOYEPHUE sapuaHmMbI UCIMOb308aHUSI KPOME
NpUCyLLIErO UM cneundunyeckoro NnoBegeHus
obnapatloT Bcemmn ocobeHHOCTAMM NoBeaeHus
pPOOMTENBbCKNUX 8apUaHMO8 UCIOMb308aHUS.
CTpernka oTHoweHust 0600LLEHNS YKa3biBaeT

R CLCRNACER Ol Ha POAUTENBCKUIA BApUAHT UCMONb30BaHMS.
BECOB

rnocnaTb 3anpoc Ha nogavy
KoKca




Nekuuns 4. Tema 4

Onarpammsbl UML

CtepeoTunbl Ana moaennpoBaHns bu3Hec-akTepoB N 6M3Hec-PyHKLUN

MogenupoBaHneM (PyHKLMOHEPOB NpeaMeTHON obnactu (busHec-akTepoB), UX YHKLNOHANbHbIX
obsa3aHHOCTEN, a TaKkke DU3HEC-NPOLIECCOB BbIAENSETCA B OTAENbHbIA pa3aen aHannTukm — busHec-aHanms.
B npencraesneHun use-case view B cootBetcTBuM ¢ USDP co3gaetca nanka business use-case, a ans
MOAENVUPOBaHNA NpeaMeTHOM 061acTy MCNOoMb3YTCH creayowmne CTepeoTUnbl:

bu3sHec-akmep (business actor) — nvHaneuayym (LUTatHas 4OSMKHOCTL), rpynna, opraHnsaums
NN CUCTEMA, KOTOpble B3aUMOAENCTBYHOT C MOAeNMpyeMon BU3HeC-CUCTEMON, HO He
ABMSAOTCA ee YacTbto. [lpmepamu busHec-akmepos ABNAKTCA KITMEHTbI, NOKynaTenu,
nocTaBLUMKN, napTHepbl. ObLee CBONCTBO BU3HeC-akmepo8 COCTOUT B TOM, YTO OHU
ABMAKOTCA UHMLMATOPaMU UNKU KNneHTamm BusHec-nNpoLeccoB MOAENUPYEMOWN CUCTEMBI.

DU3HeC-aKTep

CompyOdHuk (business worker) — HANBMAYYM (LUTaTHast AOSMKHOCTbL), rpynna, opraHn3auns
UNW cUcTeMa, KOTopble AEVNCTBYIOT BHYTPY MOAENMpYeMon BsHec-CUcTeMBI,
B3aVIMOAENCTBYIOT C APYrMMN compyOHUKaMu W SBRSIOTCS y4acTHUKamy BrusHec-npoLecca
MOZenMpyemMoii cuctemsl. Mpumepamu compyOHUKO8 SABMSAOTCA MEHeIKepb!,
afIMUHUCTPATOPbI, Kaccupbl, NHXeHepbl. ObLLee CBONCTBO COMpyOHUKO8 3aKniovaeTcsl B TOM
IR T, YTO OHY SIBMSIOTCS CyObEKTaMU U BXOAST B COCTAB MOAENMPYEMOii CUCTEMDI.

Bbu3Hec-eapuaHm ucnosib3oeaHus (business use case) — onpegensiet
nocrneaoBaTeribHOCTb AENCTBUI MogenpyemMon GusHec-cucteMbl, HanpaBneHHyo Ha
BbIMOSHEHWNE OTAENbHOro GuaHec-npoLecca.

BuaHec BapuaHT UCNonNL30BaHUS
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Onarpammsbl UML

A6CTpaKTH blé BapuaHTbl UCMNOJ1Ib30BaHUA

Ecnn cobcTBEHHbIX AENUCTBUN U
PYHKLUNOHaNbLHOCTK, TO OH
Ha3blBaeTcsl abCTpaKkTHLIM U ero
Ha3BaHWE NULLETCHA KYPCUBOM.

naeHTudnKaumsa 6aHKoBCKON BO3BpaT KapTOUKN
KapTouKn - |

NN |

<<exjcend>>

|
|
[
\/

BbiGop A3blka MHTepdeca

<<ingtude>>

<<include>>

asmopu3sauyus rnosb3oeamerns NpoBE pKa pin-koAa




Nekuunsa 5. Tema 5
NUcnonb30oBaHUe BAPUaHTOB MCNOJ1b30BaHNA AONA

dopmanunszaummn pyHKLMOHANbHbIX TPe60BaHMMA

Tpe6oBaHua n nx knaccudgpukaums

TpeboeaHue (requirement) -- xxenatenbHOE CBOWCTBO, XapaKTEPUCTMKA U YCIOBME, KOTOPbIM OOIMKHA
YOOBMETBOPSATL CUCTEMA B NPOLIECCE CBOEWN IKCMyaTaumn.

[MpyMeHUTENbHO K NPOrpaMMHbIM CUCTEMaM NpesiokeHa cnegyowas Krnaccugpukayusi mpebosaHud,
KoTopas nony4yuna HassaHve mogernv FURPS+, 4To cOOTBETCTBYET NepBbiM OyKkBaM COOTBETCTBYHOLLMX
KaTeropun TpedoBaHM Ha aHIMMNCKOM SI3bIKE:
* doyHKUMoHanbHble TpeboBaHus (Functionality)
TpeboBaHus yoobcTea ucnonb3oBaHus (Usability)
TpeboBaHus HagexHocTn (Reliability)
TpeboBaHus nponssoguTensHocTn (Performance)
TpeboBaHMs BO3MOXHOCTM CONPOBOXAEHUS (Supportability)

cMMBOISIOM "+" 0003Ha4YeHbI LOMNOSMHUTENBbHbBIE YCITOBUA, K KOTOPbIM OTHOCATCS:
* MNPOEKTHble OrpaHNYeHns
* TpeboBaHWs ynpaBneHna CUCTEMON
» TpeboBaHusA K rpacpnyeckomy nHTEpency nonb3oBarensd
* dmsnyeckue TpeboBaHnd
* lopuanyeckune TpedboBaHus

BonbWWHCTBO NnepevncneHHblx TpeboBaHUM OTHOCATCS K KaTeropmm HegyHKUUOHarlbHbIX Wnn ampubymos
cucmembl. OgHako, YHKUMOHaNbHbIE TpeboBaHUS, KOTOpPble CreunuUUMpyoT OCHOBHOE HasHa4YeHne
CUCTEMBbI, SBMISIOTCS BaXXHENLLMMU, OHU OOSMKHbI ObITh OnpeaeneHbl N CUCTEMAaTM3MPOBaHbI B JTOMMYECKN
CBsi3aHHbIEe rpymnmnbl.

Ecnu X deucmeumeribHO sigrisiemcsi oyHKUyuUel cucmembl, mo uMeem CMbICT1 criedyrouee rnpedrioxXeHue:
cucmema OOITKHa 8bIMNOTHAMb «X»



Nekuunsa 5. Tema 5
NUcnonb30oBaHUe BAPUaHTOB MCNOJ1b30BaHNA AONA

dopmanunszaummn pyHKLMOHANbHbIX TPe60BaHMMA

KaTteropuun ¢yHkunn

* OyeBMAHbIE — NX BbINOSIHEHME OYEBNAHO A4 Nofib3oBaTens. B OCHOBHOM, 3TO (PyHKLMN BU3HEC-NOMKK
paboTbl cucteMbl. OHM ABNSAOTCS OTBETOM Ha rMaBHbIA BONPOC aHanun3a: «YTo gonxHa genartb
cucrtema?».

e CKpbITble — JOIMKHbI BbINOMHATLCA HE3aMETHO AnNs nonb3oBaTtend. OTO KacaeTca MHOrMx 6a3oBbIX
TEXHUYECKNX PYHKLMI, TaKMX KaKk COXpaHEHNEe MHpopMaLmMm Ha NOCTOSAHHOM HOocuTerne, nepegaya
npoTokosoB. CKpbITble OYHKLUMM 3a4acTyto HEOBOCHOBAHHO yMyCcKakTCs B Npouecce onpeaeneHuns
TpeboBaHUM K CUCTEME.

 [lononHuTenbHble — Heobs3aTenbHble PYHKUUK, 40DaBNEHNE KOTOPbIX HE NPUBEOET K CyLLECTBEHHOMY
YOOPOXaHUIO NPOEKTa U He NOBIIUSET Ha BbINOSTHEHNE OCTanbHbIX OYHKLWNA.

AHanu3 pyHKUMOHanNbHbIX TpeboBaHM. TpaccupoBoYHasa MaTpuua

BonbLlMHCTBO Nonb3oBaTesnen (3akas4ymkoB) He B cunax chopMyniMpoBaTb KOHKPETHbIE U YETKNE
dyHKLUMOHasbHbIe TpeboBaHUSA K cMcTeMe, a OrpaHNYMBAETCA NULLL X KOHLENTYyaslbHbIM OMUCaHVEM B
dopme nonb3oBaTenbCKUX TpedoBaHun ( User Requirements).

Kaxxgoe nonb3oBaTtenbckoe TpeboBaHne HeobxoamMmo 3aukcnpoBaTb, YyTOYHUTL, KOHKPETU3NPOBATL €ro
CMbICI 1 NOCTaBUTb eMY B COOTBETCTBUE OAHY UM HECKOSBbKO (OYHKLMIA CUCTEMDI.

HekoTopble noxenaHna MoryT 6b6iTb abCTpakTHbIMK, T.e. UM He ByaeT cOOTBETCTBOBATb HU OAHA PYHKLMS
cuctembl. ABCTpakTHbIE NoxenaHus (TpeboBaHus ) OUKCUPYHOTCH, HO U3 AaNbHENLLEro PacCMOTPEHUS
NCKNIOYaloTCA.

[Monb3oBaTenbckne TpeboBaHUSA U COOTBETCTBYIOLLNE UM (PYHKLMM CUCTEMbBI COXPaHSAIOTCS B
TpaccnpoBovHoOW MaTpuue (Tabnuue) (Traceability Matrix).



Nekuunsa 5. Tema 5
NUcnonb30oBaHUe BAPUaHTOB UCMNOJ1Ib30BaHMNA AONA

dopmanunszaummn pyHKLMOHANbHbIX TPe60BaHMMA

AHanu3 dyHKUMOHanbHbIX TpeboBaHMU. TpaccupoBoUYHasa maTpuua (NpoaomkeHue)

Hanuune ckpbITbIX PYHKUUI CUCTEMBI O KOTOPbIX 3aKasumMk MOXET U HE UMETb NPEACTABIIEHUS YCITOXKHSAET
npoLecc aHanm3a yHKUMOHamNbHbIX TPEOO0BaHWI U MOXET MPUBECTU K CYLLIECTBEHHOMY YBENUYEHNIO
obbema NpoeKTa 1 CPOKOB €ro peanusaummn, Yem 3To Npeanonaranocb Ha 3Tane 3akmyYeHns 4orosopa.

[Mo3aToMy Noaxon K Ux BbISABMEHMIO AOMMKEH ObITb MTepaumoHHbIM. CHavyana mKCcupyoTCca BCe O4EBUOHbIE
PYHKLMN CUCTEMBI N T€ CKPbITblE (PYHKLMN, KOTOPbIE MOXHO Cpa3y BbIABUTb U3 JIOMMKN paboTbl CUCTEMBI.
OcrTanbHble CKpbITble PYHKLMM BbIABASKTCA Ha 3Tanax NOCTPOEHMSA MarpaMm BapMaHTOB UCMOSb30BaHMUS
(use case diagram) n, 0COGEHHO, MNPV ONNCaHUU CLEHAPUEB U TaKKe BHOCATCS B Tabnuvuy TpacCUpOBKU.

Ha ocHoBe YyTOYHEHHOW TPACCUPOBOYHOW MaTpULbl CO3A4aETCs CNUCOK OYHKLUMOHANbHbIX TpeboBaHmi
(functional requirements, functional specification), koTopbIn 4OMKEH ObITb CcornacoBaH ¢ 3aKkasy4nkoMm.



Nekuunsa 5. Tema 5
NUcnonb30oBaHUe BAPUaHTOB UCMNOJ1Ib30BaHMNA AONA

¢dopmMmannsaumnm pyHKLUMOHaANbHbIX TpeboBaHNM

TpaccupoBo4YHasa MaTpuua

BapuaHT ncnone3soBaHus (Use Case), opyroe HasBaHune npeLeneHT — BHELWHAA cneumdukaums
nocriefoBaTenbHOCTN OEeUCTBUU, KOTOPbIE CUCTEMA MOXET BbIMOSHATL B NpoLecce B3anMOOeNCTBUSA C
akTepamu gnga nonyvyeHus onpeaeneHHoro 3Ha4nMMoro Ansa HUX pesynerarta.

Ecnu kaxayto BbIIBNEHHYIO U3 NOXenNaHun pyHKLUMIO 0ToOpasuTb B BUAE NpeueneHTa, pesyrbsraTt KOTOporo
TOXOECTBEHEH BbINOMHEHWIO AaHHON PbyHKLMKW, TO AnarpaMmma BapuaHTOB MCMONb30BaHUA byaert
oTOOpaxaTb M LOKYMEHTUPOBATb HE TONMbKO camu (pyHKLMOHanbHbIe TPeOOBaHMS, HO U BHELLHWUX aKTEePOB,
NX UHALIMMPYIOLLMX U UCMONb3YIOLWLMX X CEPBUCHI.

MoxenaHus 3akas4vvka (B BUAE NCXOQHOrO TEKCTa), (PyHKUMM CUCTEMBI U COOTBETCTBYHOLLME UM BapUaHThbI
NCNOSIb30BaHNSA PUKCUPYIOTCA B TpacCMpOBOYHOM Tabnuue obecnevrBasi CKBO3HYH TPacCUPOBKY:

«rioxenaHue — QyHKUUsi — use case — cueHapul — 0bbeKmbl U Kracchl npogpaMMHOU cucmembl»,
peanusysa Takum obpas3om oguH U3 OCHOBHbIX MPUHLMMNOB pa3paboTku: npeyedeHm onpedensem
apxumekmypy rpogpaMmmMHoOU cucmemail.

| Toemwesee

TpaccMpoBOYHYO MaTpuLy
Knvent npoxoauT perucT paunio y Permcmaumn Knueta PEruCT paLns KMeHTa (abeT p)

MOXHO pearin3oBaTtb aAMUHUCTPaTOpa TrOCTUHWLBI,  KOTOPbIA  Mmpw

- MOMOLY CBOETO KOMMbloTepa BHOCUT B 6a

W o ) i B -
hamunmio, afpec NPOXMBaHUs, HOMEP nacnopra,

BVI.D.e Ta6ﬂ|/|L|,b| TEKCTOBOIO pekBu3NTbl 6aHKa 1 HOMEp KpeauTHOW KapT OYKM,

ﬂOKyMeHTa MS WORD ’ o y6brrMﬂ e

NGO Mcnonb3ys
-
BoamoxHocT CASE Beectu M®O 6aHka Beectn M®O 6GaHka
1.7 Beectu Ne cyera kpeauTHOMN BBecTu cuer kpeaut Hol
cpencte. -

Beectu fary y6omus Beectu gary yoorus

2 Kaxabll KMMEeHT nomny4YaeT NAT upaspsaHbii 21 BBecTu noruH knueHTa BBecTu noruH knueHTa
By KB @HHO-LIMCHPOB O FIOTUH.
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Mcnonb3oBaHue BApMaHTOB UCMOJZIb3OBaHUA ANS
dopmanusauumn cbyHKuMOHaanblx TpeGOBava

TpaccupoBo4YHasa MaTpuua (NnpogomkeHue)

[Mpumep Tpaccmnposkun «yHKumMs (feature) — npeueneHT (use
case)», BbINorHeHHbIn B Rational RequisitePro.

Ha NnpakTukKe BapunaHTbl NCMNOJIb3OBaHUA MOTYT ObITb
npencrtassieHbl B Pa3fiM4HbIX cbopmaTax C pa3HbIMUA
YPOBHAMU OeTarim3aunn:

B BbICOKOIO YPOBHSI — ONMCHIBAIOT NMPOLIECCHI O4YEHb
CXXaTo, 0ObIYHO B ABYX-TPEX NPEAnoxXeHusax. Takon Tun
onucaHus yaobHo 1CMnonb3oBaTh Ha Ha4YanbHOM JTane
dhopmMynunpoBaHus TpeboBaHuii K cUCTEME.

» PasBepHyTbit dopmat BU (cueHapuu) onnceiBaeT
npouecc 6onee getanbHO U MMeeT pasgenbl: KpaTtkoe
onucaHue, lNpeaycnosus (pre-conditions), OcHoBHOM
NOTOK COBbITUI, ANbTEPHATUBHBIN MOTOK COOLITUN,
[MocTtycnosus (post-conditions).

iew Requirement

Al
= Coverage Analysis
Features Not Linked...
atures Not Linked...
5 Functional Requirem...
2 High Priority Feature...
@; Full Coverage Repor...
- 5 Features and Vision
+ {77 Web Shop Administr...
+- 77 Web Shop System
B Vision Document
E All Features
-1 5 Glossary
) Glossary
3 All Glossary Terms
[£] TERM1: Administrat...
[C7] TERMZ: Shopper
[£] TERM3: Catalog
[CT] TERM4: Customer|...
5 Impact Analysis
{58 Supplementary Reqt...
E Use Case?lmpacle .
Supplemenlal 'R

ng b
between product features related to the
system functionality and use cases.

|| - direct only

Traceability Tools Win

%% B W 0|

Relationships:

Check Order Status

2: Basic Flow
5: POSSIBLE NEW ACCOUNT

3: TRACK PACKAGES
3: SEARCH BY SELECTED...

2: Basic Flow
2: Basic Flow

ucz2
ucz
ucz
ucs
uc4
ucs
uc4

FEAT1: Secure payment..
Secure payment method

.w\.,

AR

FEAT2: Easy browsing
Easy browsing for available
titles |
FEAT4: Ability to check... ‘

Ability to check the status of <‘.'] iy

an order

FEAT8: User registration..

Shoppers should be able to

register once for all... [

FEATS: Shipping Status |
Shoppers should be able

track any package that has...

ecure payment method
k Order Status

5 requirements

Kaxxabin, He aBnsaoLwmnmcs a6CTpaKTHbIM, BapunaHT MUCMNOJ1Ib30BaHUA peasindyeT ornpeaerneHHoe
beHKLI,VIOHaJ'IbHOG noeegeHne, KoTopoe B CBOIO o4epeb, ABINAETCA pe3yribTaToOM B3aMOLENCTBUSA

ornpeaerieHHoro Ha6opa obbekToB HpOFpaMMHOVl CNCTEMDbI (apXVITeKTypr) N BHELLHero nosnb3oBatens. Takum
06pa30M, MOXHO YyTBepXOaTb, YTO KaXkabIn BapunaHT MCMNOJ1Ib30BaHUA pearin3yetcs roseaeHmem yHMKaHbHOVI,

TOJIbKO EMY npwcyu.l,e17| APXUTEKTYPbI.



Nekuunsa 5. Tema 6
CueHapuu BAPUaHTOB MUCINOJ1ib30BaHUA

CueHapui, NONCK OO BLEKTOB B NOTOKE COOLITUN

[ns nepexoga oT BapMaHTOB UCMONb30BaHUSA K apXUTEKType NporpaMMHON CUCTEMbI UCMOMb3YHOTCH
TEKCTOBbIE OMMCaHUs NOTOKOB COObITUI, Ha3biBaeMble CLUeHapUsiMu (scenario).

AHanmM3npyTcs MMeHa-CyLLLECTBUTENbHbIE B TEKCTE CLeHapus. HekoTopble 13 Hux byayT OeNCTBYOLMMU
nuuamu, gpyrmne — obbektamu, a TpeTb — atpnbytamm obbekTa.

Kak npasurio, KaXkabIn BapUaHT NCIMOJ1b30BaHUA BKJTHOMAET HECKOJIbKO NMOTOKOB.

* TUNOBOW X044 COBbITUIN — OCHOBHOW NOTOK, pe3ynsraT KOTOPOro oXXugaem B JaHHOM BapuaHTe
NCNOSIb30BaHUS;

* anbTepHaTUBHbIA MOTOK COOBLITUIN — TaKUX MOTOKOB MOXET ObITb HECKOIbKO, KaXablil U3 HUX NPUBOAUT
K cBOeMY pe3ynbraty. PasnnyHble NOTOKM COObITUI BO3HMUKAIOT B TOYKE BETBMEHMS NMPU Hanmyunm
peLlatoLLero npaesuna «ecnuy». B kayecTBe ansTepHaTUBHbLIX CLlEeHapWeEB crieayeT npeaycmMaTpmsaTth U
«OLUMBOYHBIE» MOTOKN COOLITUI, KOTAA akTep, SABNASCb PUINYECKUM NTMLIOM, LONYCKaeT OAHY M3
BO3MOXHbIX OLUMOOK B AENCTBUSAX.

Kak n ans BaprMaHTOB MCMNONb30BaHUSA, CYLLIECTBYET 08yxamarHbili Modxod K HanucaHuio cueHapues. Ha
NepBOM 3Tarne cLueHapuii NULLYT B NPOM3BONbHONM hopMe C BbICOKMM YypOoBHEM abcTpakumun. Lienbio Takoro
cueHapusl byaeT He BbiSIBNeHe 0ObEKTOB, a NOBEPXHOCTHOE ONMUcaHne NoToka cobbiTuin AN o6LLUero
MOHATMSA BbINOMHAEMOro dyHKLMOHaNa v BbIIBNEHUS CKPbITbIX (PYHKLNIA B JAHHOM BapuaHTe
MCNONb30BaHUs.

Ha BTOpom aTane cueHapum yTOYHSAIT U NoAPOOHO onucbiBaloT B TabnnyHon dopme C yKkasaHUEM
HayanbHbIX N KOHEYHbIX YCNOBUW, TOMEK BETBNEHUS C MPUBS3KOM K paspaboTaHHOMY S 3TOro cueHapus
U on4a rpynnel cLeHapues NpoekTy rpadmyeckoro nHtepdenca nonososartensa GUI (graphical user
interface). [aHHble cueHapun NCnonb3yTca ANna noncka 06beKTOB B NOTOKE COOLITUN.



Nekuunsa 5. Tema 6
CueHapuu BAPUaHTOB MUCINOJ1ib30BaHUA

Mpumep: cueHapun AnAa 6aHkomaTa

Ana vnnioctpauum ocobeHHOCTEN
cneundukaumn yHKUUOHaIbHbIX
mpebosaHul Ha gnarpaMmme BapuvaHTOB
MCNONb30BaHUS PacCMOTPUM
npeactaBneHHyto 3gecb Use-Case-
Mogenb 6aHkomarTa.

[Mpouecc PyHKUNOHNPOBaAHNA 3TOW
CUCTEMBbI XOPOLLO 3HAaKOM BriagesibLam
KpeauTHbIX KapToyekK, NO3TOMY He
TpebyeT 4ONOSTHUTENBHOIO ONMUCaHKSI.

PaccmarpuBaemas cuctema nmeet OByX
aKTepoB, OAVH U3 HNX ABNSETCA
KnueHtom GaHkomara, a gpyrom --
BaHKkOM, KOTOpPbIN OCYLLECTBISAET
BbINOSIHEHME COOTBETCTBYOLLMX
TpaH3akuun. Kaxabin N3 aTmx aktepos
B3anMoaemncTByeT ¢ baHKOMaTOM, XOTS
rnaBHbIN akTep KrneHT, NOCKOSbKY
WMEHHO OH MHULIMNPYET
dyHKUMOHaNbHOCTL 6GaHKoMaTa.

Use-Case-mMogenb 6aHKomaTa

aBTOpU3aLnA KriveHTa A -
7 R -
\ ; <<in2‘:1ud_g >

,/'
<<ingtude>>
N

P

__\l'
)

<<include>>

CHATIE HAMWYHBIX MO
KpeaWTHOW KapTouke ™.

MoSyYeHUe CrpaBkm o
nposefeHne 6esHarnmuHblx . COCTOAHWUM CYeTa
nnaTtle»(e 7 ’



Nekuunsa 5. Tema 6
CueHapvm BAPUaHTOB MUCINOJ1ib30BaHMA

Mpumep: cueHapuu ana 6aHkomara

[1ns1 TEKCTOBOro ONMcaHns CUEeHapus CyLECTBYIOT cneumanbHble WwabnoHbl. Kaxabin cueHapui
Ha4YMHaeTCcs rMaBHOro pasgerna, B KOTOPOM OTpaXKaltTcHa cneayowmne JaHHbIe:

CHATUE HaNMU4YHbIX NO KPeAUTHOWN KapTo4ke
HanmeHoBaHue BapunaHTa

ncnosrb3oBaHuA

AKTepbi KnueHT, BaHk

Llenb MCMonHeHus MonyyeHune KnneHtom Tpebyemorn CyMmbl HAaNM4YHbIMA

KnneHT 3anpawmvBaet Tpebyemyto cymmy. baHkomat obecneumBaeT OCTyn K
KpaTkoe onucaHue cyeTy KnmeHTa. baHkomaT BblAaeT KIMEHTY HamNMYHbIE.

Tun BasoBbin

BaHkomaT 1M YCTPONCTBO YTEHUS HAXOOATCSA B COCTOSAHUN OXmngaHusa. Ha
HayanbHble ycnoBus MOHMTOpPE OTODOpaXkaeTcs OKHO C NpurnalleHnem

HavanbHble ycnoeus npy NnoagpoOHOM onncaHumn cueHapusi 00bIYHO CBSI3bIBAOTCHA C COOTBETCTBYHOLLMMU
3KpaHHbIMM dOPMaMU, B KOTOPbIX YKa3blBaOTCS COOTBETCTBYIOLLIME KHOMKWN 1 NOMs ANS BBOAA AaHHbIX.
[anee, nocne onucaHns rMaBHOMO pasaena OnuCbIBAaeTCs TUMOBOWM NOTOK COObITUIA, pe3ynbTaT KOTOPOro
N ABNSETCH Lenblo BbINOMHEHNS AAHHOIO BapuaHTa UCMNofb30BaHUS.



Nekuunsa 5. Tema 6
CueHapvm BAPUaHTOB MUCINOJ1ib30BaHMA

Mpumep: cueHapum ana 6aHkomarta

TUNUUHbIA X0A CO6bITUIA CLleHapusa BblNOJIHEHUA BapuaHTa UCNOJ1b30BaHUA
"CHSAITUE HaJINYHbIX NO KPeAUTHON KapTouke"

OeAcTBNA aKTEpoB

1. KnneHT BCTaBNAET KPeaAUTHY KapTO4Ky
B YCTPOMUCTBO 4YTeHUs 6aHKoMaTa

Touka BeTBneHnsa N21: KpeauntHasa
KapToyka HeAeMuCTBUTesNbHa

4. KnneHT BBOAUT nepcoHanbHbi PIN-koAa
Touka BeTBNeHnsa N22: KnueHTt BBOAUT
HeBepHbiX NMNH-koa

7. KnneHT BblIBUpaeT CHATME HaNMNYHbIX CO
CBOEro cyeta

10. KnneHTt BBOAUT TpebyeMyto CyMMy
11. BbaHK npoBepseT BBEAEHHYIO CYMMY
Touka BeTBneHuns N23: Tpebyemas
CyMMa npesbillaeT CyMMy Ha cyeTe
KJINeHTa

13. KnueHT nonyvyaeT Ha/iMyHble U YeK

15. KAneHT nosiyyaeT CBOK KpPeauTHYHo
KapTOuKy

OTK/ZINK CUCTEeMbI

2. YCTPONCTBO YTEHUS NpOBEPSAET KPeaUTHYIO
KapTOYKY U Ha MOHUTOpPE OTpa)aeTca OKHO ANg
Beoga NMNH-kopa

3. baHkomaT npeanaraet BeecTtn NNH-kopa

5. baHkomaT npoBepseT NMUH-Kkoa
6. baHKoMaT nepexoanT B OKHO Bblbopa
TpaH3aKuMu n otobpaxkaeT onunum MeHto

8. Cuctema pgenaet 3anpoc B baHK n BbiCHAET
TeKyllee COCTOsIHME cyeTa K/MEeHTa

9. baHkoMaT nepexoauT B OKHO «CHATHe
HaNM4YHbIX>» NpeanaraeT BBECTU Tpebyemyto
CYyMMy

12. BaHkOMaT M3MEHSEeT COCTOgHMEe cyeTa
KJIMEeHTa, BblAAET Ha/InyHble N Yyek

14. baHkoMaT npeanaraeT KJMEHTY 3abpaTb
KPeaAUTHYI KapTOo4Ky

16. baHkomaT oTobpaxaeT coobuieHne o
roTOBHOCTU K paboTte




Nekuunsa 5. Tema 6

CueHapum BapMaHTOB UCMNOJ1Ib30BaHUNA
Mpumep: cueHapuu ana 6aHkomara

TOYKM BETBJIEHUSA CLLleHapu1A BbINOJIHEHUA BapuaHTa UCMNoJib30BaHUSNA
"CHATME HAJIMUYHbIX NO KPpeaAUTHOMN KapTouke"

OencrBua aktepa OTKJ/IMK CUCTEMBbI

Touka BeTBnieHna N21. KpeauntHana KkapTouka HeaemMcrBuTe/ibHa WM HEBEPHO BCTaBJieHa

3. baHkoMaT oTob6paxaeT nHpopMaLnto 0 HEBEPHO BCTaB/IEHHOMN
KpeanTHON KapTouke
4. baHKOMaT BO3BpallaeT KMEHTY ero KpeauUTHYI KapTo4Ky

5. KnmeHT nonyyaeT CBOK KpeaUTHYIo 6. baHkOMaT NepexoanT B COCTOSHME OXXUAAHUS.
KapTOuKy

Touka BeTBneHna N22. KnueHT BBoAUT HeBepHbiii MNH-kopn

6. baHkomaT oTobpaxaeT nHpopmaumto o HesepHoM MNMUH-koae u
npeanaraeT BBECTM €ro NoBTOPHO

4. KnneHTt BBOAUT HOBbIM MNH-KkoA

Touka BeTBsieHMA N23. Tpebyemas cymMMma npesBbillaeT CyMMY Ha cyeTe KJ/IMeHTa
12. BaHkoMaT oTobpakaeT MHDOpMaLMIO O NMPEBbLILIEHNN KpeauTa 1
npepsnaraeT ee BBECTU MOBTOPHO

10. KnueHT BBOAUT HOBYLO TpebyeMmyto
CyMMYy




Nekuunsa 6. Tema 7

OnarpaMmbl nocnenoBaTesIbHOCTH
(sequence diagram)

[wnarpamma nocnegoBaTenbHOCTU (Sequence
diagram) onucbiBaeT BPEMEHHYH
nocnegoBaTtenbHOCTL 0OMeHa coobLeHnin Mexay
obbekTamMu NporpaMmmMHON CUCTEMbI B OAHOM U3
NOTOKOB COBOLITUIA BapnaHTa UCNOSIb30BaHUSI.

/,/ \
Actor! : Klient Objeckl 1
Kaxabln o6bekm rpacundeckn nsobpaxkaetcs B | Boundary

I 1. messagel |

dopmMe NpsimoyrornbHUKa U pacnonaraeTcs B
BEPXHEN YaCTn CBOEWN JSIUHUU XU3HU (pwuc.). m
BHYyTpM npsimoyronbHUKa 3anucbiBaloTca |

! 2. message2

i

3:m essage3

Sequence diagram — KaHOHMYeCKUN BUA

cobcTBEHHOE MMA 06beKkma co CTPOYHOWN DYKBbI U
MMS Knacca, pasgeneHHole gsoetoymem. [pu
9TOM BCS1 3anucCb NOAYEPKMBAETCS, YTO ABMSETCS
Npu3HakoMm obbekma, KOTOpbI, KaK yKa3biBanocb
paHee, nNpeacTaBnseT cobon aK3emnnap Knacca.
KpanHuMm cneBa Ha gnarpamme nsobpaxaercs
06beKkm -- MHUUMaTop MOoAeNupyemMoro npotecca
B3anMOEeNCTBUS, YaCTO MHMLMATOPOM npouecca
BbICTYNaeT akTep.

/




Nekuunsa 6. Tema 7
OAuarpaMmmbl nocnenoBaTesIbHOCTU (NPOAOHKEHUE)

JluHus xu3Hu o6bekma (object lifeline) -- BepTMKanbHasa NyHKTUPHAA NMMHUA Ha gnarpamme
nocrnenoBaTeribHOCTH, KoTopasd 0603Ha4YaeT Nepuos CyLLEeCTBOBaHNSA OObeKTA.

Ecnn 06bexkm cywecTByeT B CUCTEME MOCTOAHHO, TO U €ro JIUHUS XU3HU OOMMKHA NPOLomKaTbCa No BCEN
paboyen obnactn duagpammsi rocriedoeameribHOCMU OT CaMOW BEPXHEN €€ YaCTu 40 CaMOW HUXHEN.
OTaenbHble 06beKMbI, 3aKOHYMB BbINOSIHEHME CBOMX Onepaunn, MOryT ObiTb YHUYTOXEHbBI , YTOObI
ocBo60aAUTL 3aHMMaeMble UMK pecypcbl. [Ans Taknx 06beKTOB NIMHNA XN3HM 0BpbIBaeTCsl B MOMEHT €ro
yHUYTOXEeHNA. [1ns 0603Ha4YeHNss MOMeHTa yHUYTOXeHUSE o6bekma B s3blke UML npumeHsaeTca
crieumarsnbHbIi CMMBOS B hopMe naTuHckom Bykebl "X". Hke aToro cumeosia NyHKTUPHas SIMHUS He
n3obpakaeTcd, NOCKONbKY COOTBETCTBYOLLENO O6bEeKTa B CUCTEME YXKE HET, N ATOT OOBbEKT AOMKEH ObITb
NCKJTIOYEH M3 BCEX NOCeayLnX B3aumMogencTaum.

®dokyc ynpaeneHus (focus of control) -- cneumanbHbI CUMBOM Ha AnarpamMme nocrnegoBaTenbHOCTH,
yKa3blBaloLLMA NepUOL BPEMEHU, B TEYEHME KOTOPOro OOBLEKT BbIMOMHAET HEKOTOPOE AENCTBME, HAX0OsICb B
aKTMBHOM COCTOSHUN.

@okyc ynpaeneHus nsobpaxaercs B oOpMe BbITAHYTOrO y3KOro NpsiMoyrofibHUKa, BEPXHSASI CTOPOHA
KoToporo o603Ha4YaeT Havarno nonyvYeHuns ¢pokyca yrpaesneHusi obbekma (Ha4yano akTUBHOCTM), @ €€ HMXKHSAS
CTOpPOHa -- OKOHYaHMe poKyca ynpasreHns (OKOHYaHMe akTUBHOCTK). OTOT NPSIMOYTOfbHUK pacnonaraeTcs
HWKe 0603HaYeHNs1 COOTBETCTBYIOLLETO 06beKkma N MOXET 3aMEHSATb ero JIUHUK XU3HU, eCNN Ha BCEM ee
NPOTSXXEHNUN OH aKTUBEH.

B oTaenbHbIX criydasax 06bekT MOXET NocblfiaTh coobLeHns camomy cebe, MHMUMNPYS Tak HasbliBaeMble
pednekcuBHble coobLleHus. Takne coobuweHus nsobpaxatrTcs B opme coobweHUs, Hadano u KoHew
KOTOPOro COnpuKacarTCs C JIUHUEU XU3HU U ¢hOKYCOM yrpaerieHUsi 0OQHOro U Toro e obbekma.
MogobHble cMTyauumn BO3HMKALOT, Hanpumep, Npyn obpaboTke HakaTui Ha KnaBuLM KnaBmaTypbl Npu BBOAE
TEKCTa B pedakTupyemMbli JOKYMEHT, Npu Habope undp Homepa TenedoHa aboHeHTa.
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OAuarpaMmmbl nocnenoBaTesIbHOCTU (NPOAOHKEHUE)

Cneuundukaumsa o6bLEKTOB:

1 -- yHukanbHoe nms (Name);

2 -- Kfnacc, K KOTOpoMy O6bLEKT
oTHocuTcs (Class). Knacc moxet n
He nokasbiBaTbCs (yobunpaetcs
dnaxok Show Class), nubo Ha
HayanbHOM aTane o6bLEeKT MOXeT
ObITb HE COOTHECEH C KrnaccoMm
(unspecified)

3 -- ycTon4mnBoCTb OBbEKTA:

* Persistent (YcTtonunsbin) — o6bekT
NMOCTOAHHO CoXpaHsaeTcs B 6ase nnm
nobbIM apyrum cnocobom.
CyliecTByeT gaxe nocne
npekpaweHnsa paboTbl NporpaMmmsl.

* Static (CtaTu4yHbIN) — COXpaHsieTCs
B TE4YEeHMM BCero BpeMeHn paboThbl
nporpammbl. CyulecTByeT 1 nocre
BbINONTHEHNSA OTPAXKEHHbIX Ha
Aanarpamme nocrnegoBaTenbHOCTU
AEenCTBUN, HO HEe COXpaHseTcs
nocrne npekpatieHus paboTbl
nporpaMmsl

* Transient (BpemeHHbIN) —
COXpPaHSeTCA B TE4EHNE OYEHb
KOPOTKOro BpEMeHW, Hanpumep,
NMoKa He 3aKOHYUTCS BbINOMHEHWE
npoLeccoB, onpeaeneHHbIX B
Anarpamme nocrnenoBaTeribHOCTH.

General I

Name: }Ubiect 2

LClass: | entity v

Documentation:

[D iumentatior|

Persistence

* Persistent " Static " Transient

I Multiple instances

| Cancel :l Browse vJ Help

General Detail
Synchronization
¢ Simple
" Synchronous
" Balking
" Timeout
" Procedure Call
" Asynchronous

" Retun

Frequency
* Aperiodic

" Periodic

Cneuundmnkaumsa coooLeHnI:
1 -- UMeHOBaHWe COOBLLEHNA MOXHO 3a4aTb M3 OKHA
AOKYMEHTauun aBaxapbl LENKHYB MbILLbIO Ha
coo0LLEeHnn
2 -- yCTaHOBKa CMHXPOHM3aLMK:

» Simple (MpocToe) — BbINONHAETCS NO YMOMYaHUIO.
O3HayvaerT, 4YTo BCe COOOLLEHMS BbIMOMHATCS B
OOHOM MOTOKE YNpaBfeHus;

Synchronous (CMHXpOHHOE) — NPpUMEHSAETCA Koraa
KNMEHT NocbInaeT coobLeHne 1 XaeT oTBeTa
nonb3oBartens;

* Balking (C oTka3om CTaHOBUTbLCHA B oMepefb) —
KnneHT nocobinaet coobuieHne cepepy Ecnn cepeep
He MOXEeT HeEMeANEHHO NPUHATL CoobLLEHNE, OHO
OTMEHSETCS;

* Timeout (C nMMTUPOBaHHLIM BpEMEHEM
oxmaaHus) -- KnneHT noceinaer coobuieHne
cepBepy, a 3aTeM XaeT ykazaHHoe Bpems. Ecnv B
TeYeHMe YKasaHHOro BpEMEHM OHO He NPUHNMAETCH
cepBepoM, TO 3aTeEM OTMEHSETCS;

* Asynchronous (AcvHXpoOHHOE) — KnneHT nockbinaet
coobLieHne cepBepy U NPOaOIHKaeT CBOK paboTy, He
oXugas noaATBEPXKAEHUS O NONYYEeHWUN;

* Procedure Call (Bbi3oB npouenypbl);

* Return (Bosspar).

3 -- ycTaHOBKa 4acToTbl COOOLLEHNSA

* Periodic (lMepunoguyeckune) — coobuieHne perynspHo
rnocbInaeTcs Yepes onpeneneHHble NPOMeXyTKU
BpeEMeHU

* Aperiodic (Anepuogunyeckme) — coobLieHne
NOCbINAETCS HeperynsapHo
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OAuarpaMmmbl nocnenoBaTesIbHOCTU (NPOAOHKEHUE)

ﬂByXQTaHHblﬁ noaxonA K NoCTpoeHuto AnarpamMmm

Ha nepBom atane otobpaxaetcsa MHopMaLuus BbICOKOro YPOBHS,
KOTOpas Hy>XHa KOHEYHbIM NOSfb30BaTeENSAM MPOEKTUPYEMOWN CUCTEMbI.
Coo0LLeHNs He COOTHOCATCA € onepaunsamMm, a o6 beKTbl MOryT ObITb HE
COOTHECEHBI C Knaccamu. ATn amarpaMmmbl NO3BONSOT aHANUTUKaM U
nonb3oBaTensam yBUAETb Kak 6yayT pa3BmBaTbCs NPOLIECCHI B CUCTEME.

Ha BTOpom aTtane guarpamMmmbl AeTanNU3NpyrTCA U UMK MOSb3YHTCA
NCKNIOYNTENBbHO paspabotymkn. B Hayane BToporo atana Ha guarpamMmmbl
NOMeELLAT HEKOTOPbIE HOBble 0ObEKTLI. Kak NpaBuno Ha KaXKaon
anarpamMmme nocriegoBaTenbHOCTU UMEETCS YNpasnsowmn 06beKT,
OTBeYaloLMi 3a BbINOSTHEHWE MOCea0oBaTENbHOCTBLIO CLEeHapuA.
Ynpasnsowmnn o6bekT He peanuayeT HUKakmux BusHec-npoLeccoB, OH
NULWb NocbinaeT cooOLLEHNA ApyrMMm obbekTam 1 OTBeYaeT 3a
KoopaAMHaUuo NX OENCTBUN.

Takne obbekTbl HasblBaOT 06bekmamu-meHeoxepamu. MoXXHO
NOMECTUTb Ha guarpaMmmy 1 apyrme obbekTbl, OTBeYaroLme, Hanpumep,
3a 6e3onacHoCTb, 06paboTKy OLLIMOBOK UK 3a CBA3b C 6a3oM JaHHbIX.
Takon nogxopn NO3BONAET OTAENUTb ODU3HEC-NOIMKY OT FTOMMKK
ynpasneHna unm 6as gaHHbIX.

[Nocne Toro kak 06beKTbl co3AaHbl, HEOOXOANMO COOTHECTU UX C
knaccamu. MIx MOXXHO cBSi3aThb C CYLLECTBYHOLLMMM Knaccamu Unu cosgatb
HOBble. 3aTeM HY>XHO COOTHECTM CcoobLLeHNs C onepaumsiMu, 3aTem
nepenTun K cneyndukaumsm ob6beKkToB 1 COOOLLEHNA U 3aaTb Takue
Aetanu Kak yCTOMYMBOCTb OObekTa, CUHXPOHM3aUus 1 YacToTa
cooOLeHumn

Bua cneundnumpoBaHHbIX
B RR coo0OLieHun

Balking i

Timeo 1

Procedure Call

Return




NMpumep sequence diagram. CHATUE HaNMUYHbIX MO KPeAUTHOU KapTo4kKe
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Nekuuna 7. Tema 8
OAnarpammbl koonepauum (collaboration diagram)

HOwarpammel koonepaumn (collboration diagram),
nogobHo Anarpammam nocrenoBaTesibHOCTU
oTOOpaxatT NOTOK COObLITUM B KOHKPETHOM
CLleHapuu BapuaHTa UCNofb30BaHWs, O4HAKO B
OTNINYKME OT HUX, Bosblle BHUMaHUS 3a0CTPSAIOT Ha
CBA3SAX Mexay obbekTamu.

D,Marpamma Kooriepauuu onncboiBaeT rnoseaeHne
CUCTEMbI Ha YPOBHE OTAOENbHbIX 0bbekmos,
KOTOpblEe obmeHunBatoTCs Mexay cobowm
coobweHUsIMU, YTODbI peannmn3oBaTtb HeKOTOprVI
BapuWaHT NCIOJ1b30BaHUA.

Ha gnarpamme koornepayuu pasmeLlaroTcs
o6Bekmbl (object), npeactaenswowme cobon
aK3eMnnsapbl Knaccos, cesasu (object link) mexay
HUMU, KOTOPbIE B CBOIO 04Yepeb SBMAITCS
aK3emnnsipamun accoumauunm n coobueHus (link
message), HanpasfeHne KOTOPbIX MOKa3blBaeTCs
cTpenkamu, coobuleHns cneunduumnpyroTcs
aHanorn4yHo sequence diagram MMeroT MeHa U
nopsiaKkoBble HoMepa.

I'Ip|/| 9TOM, Ha AnarpamMmme rnoKa3biBakoTCA TOJIbKO TE
06BLEeKMEI, KOTOpPblE€ YHaCTBYHOT B peaJindaunun
MOﬂeﬂMpyeMOM Kooriepauuu.

1: message 1
N Objeckt 1 :
7 Boundary

Actor1 : Klient

3: message3
—>

\ /,,/2':/vvnéi:elssage2

Ob6bekTbl Ha anarpamMmmax Koonepauum MmoryT He
COOTHOCUTCA C KrlaccamMmu, Torga oHu
M306pa>|<a+0T09| KaK Ha puc.a, eclrin 0OBbEKTHI
COOTHECEHDbI C KIilaccaMu, To UX |/|306pa>|<eH|/|e
COOTBETCTBYET pl/IC.6.

object name object name : NewClass class
instance

Kpome o6bekToB Ha collaboration diagram moryT
NnokKasblBaTbCs 3K3eMMNMApPbI KraccoB (class
instance) puc.B.



Nekuunn 7. Tema 8
OAnarpammbl koonepauum (collaboration diagram)

Ta6bnunuya. HazHauyeHMe KHOMOK cneunasbHOMN NaHenm MHCTPYMEHTOB AMarpamMmmbl Koonepauumm

Fpacdmueckoe BcnnbiBaowas
nsob6parxeHue noackaska

Selection Tool MpeBpallaeT n3obpaxeHune Kypcopa B (opMy CTpenkm ans
nocneaylouwero BblaesieHNUsa 31IEMEHTOB Ha AnarpaMme

Ha3HauyeHue KHOMKMU

Text Box [Job6aBnseT Ha gnarpaMmy TeKCToBY 06s1acTb
Note [ob6aBnseT Ha gnarpaMMmy rpmmedaHue

Anchor Note to Item [o6aBnseT Ha AvarpamMmy CBsi3b MPUMEYaHuns C
COOTBETCTBYHOLMUM rpanyecKnM 371IEMEHTOM AMarpaMmel

Object [lobaBnsieT Ha AMarpaMmy ob6bLEeKT
Class Instance [lobaBnseT Ha gnarpaMmy 3K3eMnasap Knacca

Object Link [obaBnseT Ha gnarpaMMmy CBsi3b

Link To Self [obasnseTr Ha avarpaMmy pedIeKCUBHYIO CBS3b

Link Message [lobaBnseT Ha cBs3b AnarpamMmMmbl NnpssMoe coobLyeHmne
Reverse Link Message [lo6aBnsieT Ha cBs3b anarpaMmbl obpaTHoe cooblyeHmne

Data Token [106aBNSAET Ha CBS3b AMArpamMmMbl 3/1IEMEHT NPSAMOro NoToKa
AaHHbIX

Reverse Data Token [lo6aBnsieT Ha cBsS3b AnarpaMmbl 3neMeHT 06paTHOro NOToOKa
AAHHbIX




Nekuuna 7. Tema 8

OAnarpammbl koonepauum (collaboration diagram)

General ]

CBA3b ¢ camum cobon (link

Name: il:lbiev:l

to self) — nokasbIBaET, 4YTO e E——
0OBbEKT MOXET obpallaTbes K object 1 Dot
CBOVM Onepaumsam

lNoTok paHHbIX (data flow) — nokasbiBaeT
MOTOK MH(popMaL MM Mexay obbekTamu; —

OGpaTtHbIN NOTOK AaHHbIX (reverse data flow) @ pesert  CSwe O Jansen
— roKasbIBaeT NoToK MHopmaL M Mexay " Mukipe stances
obbekTaMun B NPOTUBOMOSIOKHOM i e
HanpasneHuu.

General ] Messages |

objec 1 N coicciz: e —
M NﬂﬂLCJaS.S.Z Assoc:  |unspecified

Supplier visibility Client visibility

. o * Unspecified * Unspecified
MynbTno6bekT (multiobject) npencrasnser © Feld C Fid

cob0l MHOXECTBO aHOHUMHbIX 06BLEKMOos, e 2 i
KOTOpble MOryT 6bITb 00pa3oBaHbl Ha OCHOBE fatkes bk

OOHOro Kriacca. ™ Shared I~ Shared

Role: Role:

Multiobject : NewClass2

Hep |

Cancel [ Apply Browse v Help [

Cneundmkaumsa oo LeKToB
Ha Awarpamme Koornepauum
NOMNMHOCTbLIO aHanornM4yHa mnx
cneundukaummn Ha guarpamMmve
nocnegoBaTenbHOCTMW.
YkasblBaloTCA MMS 00bekTa,
Knacc n yCTOMYNBOCTb.

Mo ymon4yaHuio Kaxkgasa cBssb
Ha guarpamme cymTaeTcsd
AHOHUMHOMN.

Cneuudnkaumua ceasen
BKItOYaET:

* HaMMeHOBaHWe CBA3N;
* UMS accoumaumm;

* BUOUMOCTb
COOTBETCTBYHOLLEN Napbl
00BLEKTOB;

* Hanuyue obLmx ponemn.



Nekuuna 7. Tema 8
OAnarpammbl koonepauum (collaboration diagram)

Tabnuya XapakrTepucTuka CBOMCTB CMHXPOHM3aL MU cOO6buleHnn

HazsaHue
CBOMUCTBa

Simple (lMpocToe)

Synchronous
(CuHXpOHHOE)

Balking (C
OTKA30M)

Timeout (C
OXungaHmem)

Procedure Call
(Bbi30B

npoueaypsbl)

Asynchronous
(ACUHXPOHHOE)

Return (Bo3Bpart)

Fpacdunueckoe
n3obparkeHue
CTpenkKu

=

HazHaueHue CBOMUCTBA

[aHHoe coobiuyeHne BbIMOJIHAETCS B O4HOM MOTOKE
yrnpaBneHusi. 2T0 CBOHACTBO 3aaaeTcs Ao6aBNaeMoOMy Ha
Anarpammy CoobLeHMto No yMONYaHuK

Mocne nepeaaYyym AaHHOTO COOBLEHMST KNINEHT OXNAAET OTBETA
OT ObbeKTa-NpPUEMHUKA O pe3y/bTaTe BbINMONHEHUS
COOTBETCTBYIOLLEN onepaunu

[Mocne nepegaym gaHHOro coobiyeHmnss 06bEeKT-NPUEMHNK
OTKa3blBaEeT K/IMEHTY B BbINOIHEHNN COOTBETCTBYIOLLEN
onepauuun, ecnm OH 3aHAT BbINOMHEHWEM APYTUX Onepaumnn

Mocne nepeaayv 4aHHOro CoobLeHMsi 06 bEKT-NPUEMHUK
MOXXET NOMECTUTb AaHHOe CcoobLjeHue B oMepeab C
OrpaHN4YeHHbIM BpeEMEHEM OXKNAaHUA, ECJTN OH 3aHAT
BbINOJIHEHNEM APYrnX onepawui

KNMEHT NocblNaeT AaHHoe coobueHmne 06beKTY-NPUEMHUKY W,
4TOObLI NPOAONIXUTE CBOK paboTy OXUAAET, NOKa BCS
AanbHeNWan BNOXeHHaa NocneaoBaTeNbHOCTb CO0OLEHNHA HE
bynet obpaboTtaHa NpUEMHUKOM

KnneHT nocbiiaeT gaHHoe coobuweqHmne v NpoaosmKaeT CBOK
paboTy, He OXnAaas NOATBEPXKAEHUA OT 0bbeKTa-NPUEMHMUKA O
NoNy4eHum 3Toro coobLyeHus. Npn 3TOM COOTBETCTBYHOLLLAS
onepauuns MOXeT 6bITb KakK BbIMNOJIHEHA, TAK M HE BbIMNOJIHEHA

AaHHoe coobujeHue NOCbINAeTCa KNUEHTY NOC/ e OKOHYaHUA
BbINOJIHEHNS BbI30BA NpoLEAypbI




Mpumep collaboration diagram. CHATME HaNUYHbIX MO KPeAUTHOMU KapToOuKe

4:nprmaweHMe seec™ PIN
9 npurnaweHue eclfpaTe TREH3EKLMIO
5 seoguT PIN 17: npurnaweHwe secT Tped. cyamy 7. npoezpka PIN

10: BbOp TPaH3aKUMKM CHATME AEHer —_—

_:;,.
18; BEOAMT TPEDYEMWO Cymamy
—
6. npepocTasuTe PIN Ha npoeepky
ﬁ\.
2:NPOEEP AT KApTOwKy
~
T
1. ECTEBN® T KEPTOXKY 3: BblabIBAETC A OKHO BEOA& PIN

\ ,’f’? 8 E6I30B OKH@ TRaHRKUMIA
KnueHT : KnueHT ; ] MoHuTop : GUI KoHTponnep : controller

YcipolcTeo yrenma: Device D OTKPBITHE CY2Ta
19: cnucarye Ypeb. cymmbl co ceTa

27 no A WE HaNMYHBIX W YeKa
16: 0OTKPbTME OKHA CHETU ] HaNKHbIX

28, Bblgada HanWYHbIX /7
28:k & BOGEPa Ta Kap TOHKM

29 BbBOB MY

P —

25 pa3spe WeHWe BbIRaTE HanWYHbIE
CyeT KnueHTa : CueT

YCTR. BBIAEYM fEHET 1 Yeka : Device 22: NpoBepKa HanMwa Tped. Cymmbl

15 BHOCMTC A KONMYECTED AEHET Ha fYeTe
24:cnucaHue Tpeb. cymmbl

14 coobwaeT cocToaHME cHeTa —
23 paspeweHWe cnMcaHKa

—
<«
12: nopaeT sanpoc
w— geT sanp

20: sanpoc BaHKy 0 CHATMK Tpel Cymmbl

13: 5aNpoc COOTOAHWA CYETA
BaHk : BaHk 21: mnpoc o Tpel. ¢ yame MopT: NopT ceam




[Ansa mogennpoBaHua npoLecca
BbIMNONMHEHNS ONepaunn B A3bike
UML ncnonb3syotcs guarpaMmmbl
neaTenbHOCTU (activity
diagram). C nOMOLLbI0 3TUX
anarpamMm MOXXHO
MOAENUPOBAaTh:

* npouecchbl Ha
npeaMeTHon obnactu
(busHec-npovecchl);

* BU3Hec-nornky paboTol
paspabaTtbiBaemomn
NporpamMMHON CUCTEMBbI;

* MOTOKWU COObITUN
BapuaHToOB
MCNONb30BaAHUS;

* 0CODEHHOCTU
peanunsauun onepauumn
Knaccos

Jlekumnna 8. Tema 9
Onarpammbl aestenbHocTU (activity diagram)

Tabnuuya. HazHa4yeHME KHONOK CNeyNanbHOW NAaHENN MHCTPYMEHTOB AMAarpaMMbl €ATENbBHOCTH

Ipacdunueckoe
nsobparkeHme

BcnnbiBawwan
noackKaska

Selection Tool
Text Box
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

HasHavyeHue KHONKK
[MpeBpawaeTt nsobpaxeHue Kypcopa B (popMy CTPenKkM ans
noc/aeayoLWero BolASNEHNSA 2/1IEMEHTOB Ha AnarpamMmme
[obaensieT Ha AnarpaMmMmy TEKCTOBYH 061acTb

[o6aBndaer Ha guarpamMy npuMedaHue

[obaensier Ha AnarpaMMmy CBA3b NpUMeEYaHus C
COOTBETCTBYOWNM rpadMyYECKUM 3IEMEHTOM ANArpaMMmbl

[obaensieT Ha AnarpaMmMmy COCTOSIHME

[o6aBnaeT Ha Anarpammy geaTenbHOCTb
JobasnsieT Ha guarpaMMy HavanbHOe COCTOSIHUE
fobaenser Ha aMarpaMmMmy KOHEYHOE COCTOSHME
fobasnser Ha anarpammy r1epexos

HdobaBnser Ha auarpammy pednekcuBHbIN Nepexos

NobaBngaer Ha AnarpamMmy ropua0HTasIbHO PacrnosoXeHHbIN
CUMBOJT CUHXPOHM3aU UK

[ob6aBnsier Ha anarpamMmy BEPTUKA/IbHO Pacro/IOKEHHbIN
CMMBON CUHXPOHW3aUUn

[lo6aBnsieT Ha anarpaMmMmy CUMBOJI MPUHATUS PELEeHUS AN
anbTepPHaTUBHBIX Mepexon0s

HdobGaBnsieT Ha aMarpammy QOPOXKY

HdobaBnsaer Ha gnarpaMmy o6bekT (Mo yMONYaHunto
OTCYTCTBYET)

JdobGaBnser Ha anarpamMmy CTpenky notoka obvekros (no
YMOJTYAHUID OTCYTCTBYET)

Jobaensier Ha anarpamMmmy 6usHec-AesTensHocTh (No
YMOJTY@HWUIO OTCYTCTBYET)

JdobaBnser Ha anarpammy 6usHec-TpaH3akuuo (No
YMONYAHWIK OTCYTCTBYET)




JNlekuunn 8. Tema 9
Onarpammbl aestenbHocTU (activity diagram)

CocTosiHMA geATenbLHOCTU U AeNCTBUSA

NHcTpymeHT Activity — mogenunpyet aencreue, coctosiHue aencrtBua (activity, action state) — coctosiHne
KOTOPOE XapaKTepu3yeTCa HEKOTOPbIM AEeNCTBMEM M MO KpaHEN Mepe OOHUM BbIXOAALWUM N3 COCTOAHNSA
nepexogoM. lNepexon npegnonaraeTt, YTO BXOAHOE AeNCTBME yxe 3aBepLlumnock. CoctosiHne
AEeATENbHOCTN HE MOXET UMETb BHYTPEHHUX NEPEXOA0B, MOCKOSIbKY OHO SBIISIETCH 3NeMEHTapPHbIM.
HeaTenbHOCTb, ONUcaHHasA B COCTOAHUN OeATENIbHOCTU, HE MOXET ObITb NpepBaHa HUKAaKUMU BHELUHUMU
cobbiTnamun. CocTodHne OencTBUA MOAENUpPyeT OOMH Liar BbINONHEeHUs anroputma (npoueaypbl) Unm
NOTOKa ynpasneHus.

BblpaxkeHne aencTBmst MoXeT ObITb 3anncaHo Ha eCTeCTBEHHOM A3blke. PekoMmeHayeTcs B KadecTBe
MMEHW NPOCTOro AeNCTBUSA UCMONb30BaTh rMarosn ¢ NOSACHUTENbHBIMW ClIOBaMM.

Cneu"d)”l(au"ﬂ Activity: Activity Specification for BcTaBuThb Ka

e HaMMeHOBaHue ﬂ'el‘/’ICTBMH, General IAclions] Transitions | Swimlanes |
- N Name: BCTaE:HTk:- KapTO4KY
« ctepeotun Business Activity;

Stereotype: l v I

o E )
Contest:  |Business Transaction

* UCTOpUn4eCKoe COCTOAHUE. Documentation:

General Actions ] Transitions | Swimlanes |

Type Action Expression

Do/
Exit/
Event/ Undefined/

OTkpbIB BkNnagky Activity MoXxHO cneundunumpoBaTtb
MOMEHTbI HacTynneHus gencteuns: On Entry —
AencTBme NponucxoauT Npu BXoae B AaHHbIA TUM
akTnBHocTu; On Exit — gencrene npoucxoguTt npu =
BbIXxoge n3 aaHHoro tuna; Do — gencreume [ Gl s figoy
NPOUCXOANT MeXay AEeNCTBUAMN BXOAA U BbIXOAa; [0k | concel | owh | gowse~| oo [T OC | comel [ o | Bome~| Heb |
On Event — gencresue nponcxoanT B OTBET Ha

onpegeneHHoe cobbiTue.




Jlekumnna 8. Tema 9
OAnarpammbl geatenbHocTy (activity diagram)

State Transition Specification

NHcTpymeHT State Transition — nepexop no

General | Detail I General Detail |

3aBepLueHVIM O.E"Horo OnpeﬂeneHHoro ﬂeVICTBMﬂ B Event: I— Guard Condition:

Hayarno Apyroro U1 n3 OgHOro COCTOSIHUS B APYroe. ot | boton [
Stereotype I—LI Send event: ‘

ObnapgaeTt cneyndunkaunsmm, B KOTopble BXOOAT: Documertaion sotagumenis |

Event (cobbiTne, 310 TO, YTO BbI3bIBAET Nepexosn), Sendiaget |

Arguments (aprymeHTbl), Stereotype (ctepeoTun) ;’a"‘““"“"”””].j:“‘a'ff :
F om Newbotiiy 1 7]
n Documentation.

To

Ha sBknaake Detail BBoasaTCS AONOMHUTENbHbIE
Guard Condition orpaxgatoLime ycrnosus
(onpepnenstoT, Koraa nepexon MoXeT ObITb
BbIMOMHEH, a Korga HeT), AeNCTBUSA U NocCbiflaemMble TN LR AL A
cobbITus. [Ana otobpaxeHusa cobbiTna Ha P >
3aBNCMMOCTb AanbHenen paboTbl

AnarpaMmme MOXXHO UCMONb30BaTh Kak MMS r
OT BHELLUHMX YCNOBUI UNi
onepauun, Tak 1 0bblYHYO dpasy. Y

peLUEHUN.

Cancel Apply Browse v Help I Cancel I Apply gmwsev] Help [

Ecnun n3 cocmosiHus 0eticmeusi BbIXOOUT €OUHCTBEHHbIN NEPEXOM, TO ero MOXHO HUKaK He noMeyaTb. Ecnu
e Takux nepexogoB HECKOSIbKO, TO NpU MoAenMpoBaHMn NocnegoBaTenibHON eATENbHOCTU 3anyCcKaeTcs
TONbKO OAWH U3 HUX. B 3TOM cnyyae Ans KaXkgoro U3 Takmx NepexonoB AOSMKHO ObITb SSBHO 3annMcaHo
COBCTBEHHOE rpaHNYHOE ycrnoBue B NpsAMbIX CKOBKax. [pu aToM onsa BcexX BbIXOAALWMX U3 HEKOTOPOro
COCTOSIHUS OEATENBHOCTN NEPEXOO0B AOMKHO BbINOSTHATLCA TpeboBaHME NCTUHHOCTU TOSTbKO OAHOMO U3
HuX. MogoBHbIN cny4Yanm BCTpeyaeTcs Toraa, Korga nocrnenoBaTesibHO BbIMOMHAeMasa 4eATENbHOCTb A0SMKHa
pasfennTbCs Ha anbTepHaTUBHbIE BETBU B 3aBUCUMOCTU OT 3HAYEHUSI MPOMEXYTOYHOro pesyrbrarta. Takas
cUTyauus nonyyuna HasBaHMe BETBIEHUS, a ANsl ee 0003HAYEHNS NPUMEHSIETCA creunanbHbIi CUMBOS
Decision -- peweHue.



Nekuunsa 8. Tema 9 oy i
Onarpamma pesatenbHoctM (activity diagram)

NHcTpymeHT State — cocTosHve npeaHasHaveH Ans 0603HaqYeHns cuTyaumm G e [T i)
OXnaaHua, Hanpumep, B Te4eHne Xn3Hn obbekTa, Korga o6bekT oxuaaeTt e
HeKoTopoe cobbIThe UM HaxoguUTCa B HEKOTOPOM COCTOSIHUM. Stersatyoe |
Cneundukauns State aHanornyHa cneundpmkaumm Activity. S e

Context:

Documentation:

.Haqanbuoe cocTosHME " KoHeuHoe cocT osiHue

NHcTpymeHT Start State — HayanbHOe coCcTOsIHME, B KOTOPOM cUCTEMA

HaxoguTCA cpasdy nocre BKtoveHnd, NMbo o6beKT cpasy nocne cBOero
cosgaHus, nMbo HavanbHble YCoBUA use case. HayanbHoe cocTtosiHmne
obsi3arenbHo. Ha anarpamme MoxeT ObITb TONbKO OQHO HavanbHoe _Cancel | ol | Bowse~|  Heb |
COCTOSIHME.

[ Statesactivity history |

MHCprMeHT Stop State — KOHEYHbIM COCTOSIHMEM Ha3bIBAETCS TO B KOTOPOM CUCTEMAa HaxoaAnTCA
HenocpeacrtBeHHOo nepen BblKIi4YeHnew, nNnMoo obbekT nepen yHM4ToXXeHNEM, nnbo use case nepen
3aBepLUEeHNEM. KoHeuHoe cocTosiHne He aBnsaeTcst 06a3aTenbHbIM, UX MOXET ObITb CKOMNbKO YrogHo.

NHcTpyMmeHT Synchronization — cMHxpoHM3aumna No3BonsSeT onpeaennTb He3aBUMCUMO
BblMNONHsAeMble nepexonbl. [Mpyn aToM nepexonbl MOryT pasgensaTbCs Ha HECKOMNbKO
BbIMNONHAEMbIX HE3AaBUCUMO (pasgeneHune) nnm, HaobopoT, HECKOSTbKO BXOOALLMX
nepexodoB OyayT cnMBaTbCsA B OAVH UCXOOSLLNNA.

CnunsaHue

NHcTpymeHT Swimlanes (nnaBaTenbHble JOPOXKKM) -- MO3BONSIET MOAENMPOBATL NOCNen0BaTeNbHOCTb
AENCTBUI pa3fnYHbIX 0ObEKTOB U CBSA3M MexXay HUMW. [py NOMOLLIM 3TOFO 3rieMeHTa MOXHO
MoAenupoBaTtb BU3Hec-NpoLeCChl OpraHM3aumm, oTpaxas Ha agnarpamme pasnuyHble noapasneneHus u
00BbEKTbI, UrpatoLLme BaxkHble ponv B Moaenu busHeca. Mo3BonsieT nokasaTb, KTO BbINOMHSAET T€ UMW UHbIEe
ponun B npoLiecce.



Knuenr VeTpoicTE0 YTeHUA Monurop GUI Kourponnep Cyer KnueHTa VeTpoicTE0 BaIg34M JeHer

.umsu.xmu&ua_

YreHue xaprowu

Mpoeepxa xaproucy Mpeanaraer
ez ot PIN

[xaproya eepHa ]
[xaprowla He e2pHa ]

)

@yprouca B3 ED AL, 2H3 / Bospar kaprowu™ e gepeH |

él\

A

\>I’bosepxa PIN

Brixoe oxHE ewbopa

t TPaH3aK LI ?-a—i

4 eelfiop TPaHa: m{‘ﬁ"m"e HANUUHLIX ] \{ OTrprTHE U Npo EEpKa
~1\ COCTOAHWA CUeTa

3
MpurnaweHue
BESCTH CYMMY

Beog Tpefivemon ™

CME S
r—

dampoc [aenerne xearaer | NpoBepra HANWIMA ./ BEA3Ya Ha NUUHEX
HOBOW CYMME CyMmME
[AeHer gocTjatouHo ]




Nekuunsa 9. Tema 10
Onarpamma knaccos (class diagram)

Ouarpamma knaccoe (class diagram) sBnsieTcs 0CHOBHbIM NTOrMYECKUM NpeacTaBneHneM Moaenu 1
COOEPXKUT AeTanbHY MHOPMaLU0 O BHYTPEHHEM YCTPONCTBE 0GBbEKTHO-OPUEHTUPOBAHHON NPOrpamMmmMHO
CUCTEMbI UIK, 06 apXUTEKTYpe NPOrpaMMHON CUCTEMBI.

Ha anarpamme kraccoe npefctaBrneHa COBOKYMNHOCTb AeKnapaTUBHbIX UMW CTaTUYECKUX 3NEMEHTOB MOAENN,
TaKMX KaK Kracckl ¢ ampubymamu v oriepayusiMu, a Takke CBA3bIBaloLUNE UX OTHOLLEHUS.

Knacc (class) — abcTpakTHOe onvcaHne MHOXeCTBa O4HOPOLHbIX OObEKTOB, MEIOLLMX O4MHAKOBbIE
ampubymabl, onepayuu N OTHOLWEHNSA C 0ObekTaMu ApYrux Ki1accos.

Knacc MOXeT UMETb Ui HE UMETb IK3EMMNIISIPOB Ui 06BbEKTOB. B 3aBMCMMOCTM OT 3TOro B si3bike UML
pasnuyalroT KOHKpemHble N abcmpakmHbie Kiacchl.

KornkpemHblIl knacc (concrete class) — kiacc, Ha OCHOBE KOTOPOro MoryT O6biTb HEMNOCPEACTBEHHO CO3AaHbl
9K3eMnnspbl UNn 06bLEKTHI.

A6cmpakmHblil kKnacc (abstract class) — knacc, KOTOpbI He UMEET K3EMMMSAPOB U 0O BHEKTOB.

Ums knacca QomKHO ObITb YHMKaNbHbIM, 3aNUCbIBAETCS MO LEHTPY CEKUUN UMEHU NONY>KUPHbBIM LLPUGTOM 1
AOSTKHO HauYMHAaTbCA C 3arnaBHOM ByKBbl. PEkOMeEHOYETCA B KA4eCTBE UMEH K/1acCo8 NCNOonb30BaTh
CyLEeCTBUTENbHbLIE, 3anncaHHble 6e3 NpobenoB, B3ATbIE U3 CrioBaps NnpeamMeTHon obnacTu.

[ns obo3HayeHnsa umeHU abcmpakmHoO20 Kracca UCNosSib3YETCA HAaKMOHHbIN WpndT (Kypcus). B a3bike UML
NPUHATO obLlee cornaweHne 0 TOM, 4YTO OO TEKCT, OTHOCALLMINCA K aBCTPaKTHOMY 3IEMEHTY,
3anucbiBaeTCs KYpPCUBOM.



Nekuunsa 9. Tema 10

Ounarpamma knaccos (class diagram)

Ha3HauyeHune KHONOK cneunajibHOM NaHenm MHCTPYMEHTOB ANd AnarpamMmmbl KjiaCccoB

pachmueckoe
nsobpaxxeHue

BcnabiBawlLlan
noackKkaska

Selection Tool

Text Box
Note

Anchor Note to
Item

Class
Interface

Unidirectional
Association

Association Class
Package

Dependency or
Instantiates

Generalization

Ha3zHauyeHue KHOMKun

MpeBpalaeT n3obpaxeHne Kypcopa B GopMy CTpenKu
ANs nocneayruwero BblaeNeHNs 3/1IEMEHTOB Ha
anarpaMmme

[JobaBnseT Ha AnarpamMMy TEKCTOBYO 06/1acTb
[JobaBnseT Ha AnarpamMmy rnpmMeyaHue

[lo6aBnseT cBA3b NPUMEYaHUss C COOTBETCTBYIOLMNM
rpadpuUYecKkmMM 3/1IEMEHTOM AMaArpaMMbl

[lobaBnsieT Ha AnarpamMmmy Ksacc
[obasnseT Ha avarpamMmy uHTEpgerc

[o6aBnaeT Ha Anarpammy HanpaB/IEHHYO accoUmaLinto

[o6aBnsieT Ha AnarpamMMy accouymalmio Kaacc
[lo6aBnseT Ha AMarpaMMy naker

[JobaBnseT Ha AnarpamMmmy oTHoEHNE 3aBNCUMOCTHU

[obaBnsgeT Ha AnarpaMmmMy OTHoLUeHue obobLueHuns
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Nekuunsa 9. Tema 10

Onarpamma knaccos (class diagram)

| MNested | Files
Operations \ Attributes

Parent:  Logical View
E2
-1

Private { Implementation

| MNested | Files
Operations | Attributes

fod |

Concurrency

* Sequential

" Active

" Synchronous

Cneuudumkauum Knacca

B okHe General (O6wue) ykasbiBatoTCS:
Name -- nms knacca,

Type -- Tn knacca,

Stereotype — ctepeoTtun,

Export Control — BugumocT,
Documentation — onncanue.

B okHe Detail ([Mogpo6Ho) ykasbiBatoTCs:
Multiplizity — mHOXecTBeHHOCTb Knacca
MoKa3sblBaeT CKOSbKO Yy JaHHOro Knacca

_ IOIMKHO BbIThb 3K3EMMIISPOB,
Space — TpeboBaHusA K XpaHeHMWIO kKnacca

yKa3blBalOT CKOMNbKO TpebyeTcs namaTu
AN151 er0 XpaHeHwus,

Persistence — yctoM4mMBOCTb Knacca,
Concurrency — napansnenmsm,
onucbiBaeT NoBedeHue Krnacca npu
HanM4YMn HECKONbKNX MOTOKOB
ynpaBneHus,

Abstract — ykaszatenb abcTpakTHOro
Knacca,

Formal Arguments — aprymeHThI Knacca.

Cneundmkaums KnaccoB no TMnam:
PerynsapHble (Class, no ymonyaHuto);
MapameTpusoBaHHbIe (parameterized)
— Knacchbl WwabnoHsbl. MpumeHsieTcs ans
CO3aHNs ceMencTBa Apyrmx Kraccos;
Knaccobl-HanonHutenu (instantiated
class) — aTo napameTpm3npoBaHHbIN
Knacc, aprymMeHTbl KOTOPOro MMeroT
doakTn4eckne 3Ha4YeHuns;

YTunutbl knaccoB (class utility) — aTo
COBOKYMHOCTb onepauun, Hanpumep
MaTeMaTUYEeCKmX;

YTununtbl napameTpmn3oBaHHbIX
KnaccoB (parameterized class utility) —
LWabnoH anga co3gaHns yTunmuT
Krnaccos;

YTUnuTtbl KNnaccoB HanosfiHUTeneun
(instantiated class utility) — ytunurta
napamMeTpr30BaHHOrO Kriacca
napamMeTpbl KOTOPOU UMEIOT
doakTM4ecKne 3Ha4YeHus;

MeTtaknaccbl (metaclass) — knaccobl
9K3eMNIISipbl KOTOPbIX TOXE ABMSOTCA
Knaccamw.
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Onarpamma knaccos (class diagram)

Cneundukaumsa BUAMMOCTU KNaccoB:

e Public (OTKpbITbIN) — BUOEH BCEM KIlaccaM CUCTEMBI;

* Protected (3awuLieHHbIN) — HE BUAEH BCEM KraccaMm, 3a UCKITIYEeHMEM NOAKIaccoB AaHHOrO Knacca;
 Private (3aKkpbITbin) — HE 4OCTYNEH ANs BCEX KMNAcCOoB, 3a UCKNIOYEHUEM camMoro cebs;

* Implementation (nakeTHbIN) -- BUAEH U3 KNACCOB TOrO Xe nakeTa.

Cneundumkaums yctTonumBOCTU Knacca:

* Persistent (Yctonumnsbin) — coxpaHseTcs n nocne 3asepLueHns paboTbl NPUNOXeHNS (OaHHbIE XPaHATCS B
6ase);

- Transient (BpeMeHHbIN) — He ByOeT XpPaHUTLCS NOCHE OKOHYaHMUA paboTbl MPUITOXKEHMS.

Cneundumkaumsa no napannennsmy:

» Sequential (lNocnegoBaTenbHbIN) — (MO YMONYaH.) Knacc BegeT cebs HopmanbHO NPU HaNM4YMmM ogHoro
NOTOKa ynpaBfieHusi, B NPUCYTCTBMU HECKOSTbKMX MOTOKOB NOBEAEHUE HE rapaHTUpYyeTCs;

* Guarded (OrpaxxgatoLmin) — Npu HannU4YnMM HECKOSbKMX NOTOKOB ByaeT BeCcTn cebsa Kak oXXmagaeTca HO YTOObI
Knaccbl pasfinyHbIX MOTOKOB HE MeLuanu Apyr ApYyry OHM A0SMKHbI B3auMMOAEeNCTBOBATb;

* Active (AKTMBHbIN) — Knacc 6yaet MeTb COBCTBEHHbIN NOTOK yNpaBneHus;

» Synchronous (CUHXPOHHbIN) — KNTaCC MOXET CaMOCTOATENbHO 06pabaThiBaTb B3aUMHbIE UCKITHOYEHUS.
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Onarpamma knaccos (class diagram)

ATpubyTbI KNnacca
ATpubyT (aftribute) — copgepxatenbHasa XxapakTepucTuka Ksiacca, onucbiBaroLLas MHOXECTBO 3HaYEeHUN,
KOTOpbI€ MOryT NPUHUMAaTb OTAENbHbIE OOBLEKTLI 3TOrO K/1acca.
Ampubym knacca cnyxut onsi npeacTaBneHnst OT4enbHOro CBOMCTBa UNN NpU3Haka, KOTopbIn ABNsSieTCs
obwmm onsa Bcex 06bEKTOB AaHHOro Kracca. Ampubymsl Kriacca 3anvcbiBaloTCA BO BTOPOKW CBEPXY CEKLMUM
NPsSIMOYronbHUKa Kacca.

B asbike UML npuHATa onpegeneHHasa crangaptusauma sanucu ampubymoes knacca. Kaxgomy ampubymy
Kracca COOTBETCTBYET OTAENbHasi CTPOKa TeKCTa, KOTopasi COCTOUT U3 K8aHmopa sudumocmu ampubyma,
nMmeHn ampubyma, ero KpamHocmu, Tuna 3Ha4eHun ampubyma v, BO3MOXHO, €ro UICXOAHOIro 3HaYEHUS.
O6wwun hopmat 3anucu otaenbHoro ampubyma Knacca crnegytoLwmin:

<KBaHTOpP BUAMMOCTU> <uUMS aTpubyTa> [KpaTHOCTL] :<TUN aTpubyTa> = <UcXoaHoe 3Ha4YeHue> {CTPOKa-CBOUCTBO}.

BuaumocTb (visibility) — ka4eCTBeHHasi XxapakTepucTnka ornmcaHna arNeMeHTOB Kriacca, XapakTepuayroLas
NnoTeHUMasibHy0 BO3MOXHOCTb ApYrMx 0ObEKTOB MOAENM OKasbiBaTb BNAHWE HA OTAESNbHbIE acnekThbl
noBefeHNa JaHHOro Kriacca.

BugmmocTb B si3bike UML cneumdmumpyetcs ¢ nomowbio keaHmopa eudumocmu (visibility), KoTopbin
MOXET MPUHMMaTb OAHO U3 4-X BO3MOXHbIX 3HAaYEHUN 1 0TOBpaxaTbCa NPy NOMOLLM cneumanbHbIX
cumBornoB (Tabnuua Huxe). KeaHmop suduMocmu MOXET ObITb onyuleH. Ero otcyTcTBne o3HayaerT, 4To
BUOUMOCTb ampubyma He yKa3blBaeTcs.

Ums ampubyma npencraBnsiet coboi CTPOKy TEKCTa, KoTopasi UCNOMb3yeTcsl B KaYecTBe uaeHTudmkaTopa
COOTBETCTBYIOLLErO ampubyma 1 NodaToMy AoSKHa OblTb YHUKaNbHOWM B npeaenax AaHHoro knacca. ims
ampubyma - eQUHCTBEHHbIN 0B6s3aTeNbHbIN 3NIEMEHT CUHTAKCMYECKOro 0603Ha4YeHns ampubyma, OOMKHO
HaYMHATBLCSA CO CTPOYHOM (Manoin) GyKBbl U He OOMKHO coaepkaTb NpoGenos.
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Cneuundukauna atpmoytoB

nMKTOI'paMMbI BMAMNMMOCTMU anMGYTOB KJ1aCCOB
e TeKkcToBbIN

n3o6parkeH aHanor Ha3zHauyeHne NUKTOrpaMmbi

Public O6LwenocCTynHbIM MK OTKPbITbIN. B HOTaumu g3bika UML Takomy
arpubyTy COQTBETCTBYET 3HAK «+>»

Protected 3aWmniLeHHbIN. B HoTaumu sa3bika UML TakoMy atpubyty

. COOTBETCTBYET 3HAK «#»
Private 3aKpbITbiK. B HOTaumu a3bika UML Takomy atpnbyty

. COOTBETCTBYET 3HAK «-»
Implementation Peanunzauyus. B HoTaumm a3eika UML TakoMy atpubyty

Cneundumkaums atpubyToB:
Name -- ums atpubyTa;
General lDela\I} General Detail \ )
N [EEE Clse Newdls Type -- Tun atpmbyTta (boolean, byte, currency, data)
e | =] ¥ Showcases NoKasbIBaeT TUM JaHHbIX;
Stereotype: ‘7 | Containment

Initial value: [7 " ByValue Ste reotype — CTe pGOTVl n ;

" By Reference

S Initial value — HayanbHoOe 3Ha4eHue;

(" Public ¢ Protected  Private ¢ Implementation

T 7 Export Control — ynpasneHne skcnopTom unv BUONMOCTb;
Documentation — onucaxue.

mcs Ha sknagke Detail B rpynne Bbibopa Containment
| 7 | (Jlokanmsauus) MOXHO cneumdnLnpoBaTb YCHoBUS
] e e [ RNy MEN  xpaHeHua ampubyma y o6bekToB BbiIOpaHHOro Knacca.

[lanee MOXHO onpeaennTb aTpnbyT Kak CTaTUYHbIN, BbICTaBUB OTMETKY B CTpOKe Bblbopa Static. CTaTuyHbIN
aTpubyT NO onpeaeneHnio MMeET OIHO U TOXe 3HaYeHue Ans BCeEX OObEKTOB paccMaTpMBaeMoro Kracca.
HakoHel, Ha Bknaake Detail MoxHO onpeaenutb aTpubyT Kak NPOU3BOAHLIN, BbICTABMB OTMETKY B CTPOKE
Bblibopa Derived. 3HayeHne nponssogHoro ampubyma no onpeaeneHnio MoXeT ObiTb BbIYUCIIEHO Ha
OCHOBaHWM 3HAYEHUI OpYyrnx ampubymos 3TOro Unu Apyroro Knacca.
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Onarpamma knaccos (class diagram)
Onepauun knacca

Onepauyus (operation) -- 3TO cepBUC, NPeAOCTaBNAEeMbIA KaXabIM 3K3EMMAPOM NN 0O6BHLEKTOM KJ1acca no
TpeboBaHMIO CBOMX KITMEHTOB, B Ka4ECTBE KOTOPbIX MOrYyT BbICTyNaTtb Apyrne 06bekTbl, B TOM YUCHE U
9K3eMnnsApbl AAHHOIO Kracca.

Ha npakTuke KnneHT obblMHO coBepLUaeT Hag 00bekTaMmmn onepaunn NSt BMOoB. V13 HUX Hanbonee
pacnpocTpaHeHbl crieayoLlmne Tpy Buaa onepaumn.

® MoaudumkaTop: onepaunsi, MamMeHsitoLLLas COCToAHNE obbekTa.
® CenekTop: onepauus, umetoLLLaa gOoCTyn K COCTOSAHMIO 06bekTa, HO HE M3MEHSsIoLLas ero.

® UrepaTtop: onepauusi, obecrneymBatollasi 4OCTYN KO BCEM YacTaM o6bekTa B CTPOro onpeaeneHHoOM
nopsiake.

[1Ba ocTanbHbIX Buaa onepaummn HocaT obLwmin xapaktep. OHM 06pasytoT UHAPACTPYKTYPY, HEOOXOANMYIO
AN CO34aHUSA U YHUUTOXEHNSA SK3EMMIISAPOB Krlacca.

® KoHcTpyKTOp: onepauusi, cosgarollas o6bekT n/unn nHMLnanmn3npyoLas Ero COCTosiHME.
® [ecTpyKTop: onepaums, CTMparLas COCTossHME 0ObeKTa U/NMU YHUYTOXatoLWasi caM OOBLEKT.

Oniepauuu knacca 3annucbiBatoTCs B TPETbEN CBEPXY CEKLMM NPAMOYrofibHUKA Kriacca, KOTOPYH YacTo
Ha3blBalOT cekumen onepayut. COBOKYNHOCTbL orepayul xapaktepusyeT (PyHKLMOHAalbHbIA acnekT
noBegeHns Bcex 06bEKTOB OaHHOMO Kriacca. 3anuch onepayuli krnacca B si3blke UML Takke
cTaHgapTM30BaHa M NOAYNHAETCS onpeaeneHHbIM CUHTaKcMYeckum npasunam. MNpun aTom kaxxgowm onepauuu
Kracca COOTBETCTBYET OTAENbHAsA CTPOKa, KOTopasd COCTOUT U3 KeaHmMopa sudumMocmu orepauuu, UMeHN
orepayuu, Bblpa)keHnsa Tuna Bo3BpaLlaeMoro ornepayuel 3Ha4eHns1 U, BO3MOXHO, CTPOKa-CBOMCTBO AaHHOM
ornepauuu.
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Onarpamma knaccos (class diagram)
Onepauum Knacca

KeaHmop sudumocmu, Kak n B cnyvyae ampubymos Kracca, MOXeT NPUHUMAaTb O4HO U3 YeTbIpex
BO3MOXHbIX 3Ha4eHuI: obwenoctynHbin (public), sawuweHHbIn (protected), 3akpbITbin (private), nakeTHbIN
(package).

KeaHmop sudumocmu gnsa onepayuu MOXeT BbITb onyLleH. B aTom cnyyae ero otcyTcTBue NpocTo
O3HaAYaEeT, YTO BUANUMOCTb oriepayuu He yKasbliBaeTcs. BMecTo yCnoBHbIX rpadomyeckmx o6o3HavyeHnn
Takke MOXHO 3anucbiBaTb COOTBETCTBYIOLLEE KItoYeBoe croBo: public, protected, private, package.

Ums onepayuu npeactaBndet cobon CTPOKY TEKCTA, KOTopasi UCMOMb3yeTcs B kayecTBe naeHTudukaropa
COOTBETCTBYHIOLLEN orliepauuu N NO3TOMY OOMMKHA BbITb YHUKANbHOW B Npeaenax gaHHoro Knacca. ims
oriepauyuu - eANHCTBEHHbIN 06s13aTenNbHbIN 3NEMEHT CUHTaKCUYECKOro 0603HaYeHNsa onepayuu, AOSMHKHO
Ha4YMHaTbCS CO CTPOYHOM (Marown) BykBbl, U, Kak NpaBunio, 3anucekiBaTbcsl 6€3 Npobenos.



Ouarpamma knaccoB (class diagram)

Preconditions | Semantics | Postconditions | Files
General | Detail | Exceptions

Name: opname Class: NewClass

Retumn Type: I—Lj IV Show classes
Stereotype: || L}

Export Control

& Public ¢ Protected ¢ Private  Implementation

Documentation:

Preconditions | Semantics | Postconditions | Files
General Detail [ Exceptions

Arguments:

Name Default

Praotocol:
Qualification:
Size:

Time: l
Concurrency

(" Sequential ¢~ Guarded ¢ Synchronous

i

| Cancel

Browse v | Help

Nlekumnn 9. Tema 10 Cneunchmnkauma onepauyumn

Name - umsa onepaunu;

Return Type -- Tvn Bo3Bpallaemoro pesynsrata (boolean, byte, currency,
data) nokasbiBaeT TUN AaHHbLIX;

Stereotype — ctepeoTun;

Export Control — ynpaBneHne akcnopTom unu BUONMOCTb;
Documentation — onncanue.

Ha Bknagke Detail B none Protocol ([poTtokorn) MoxHO crneundpuumnpoBaTb
NOPSALOK BbIMNOMHEHUS orepayul Krnacca, HanpumMmep, ykasaTb, YTO ogHa
ornepayusi He MOXET ObITb Bbl3BaHa paHbLUe APYron.

CoOTBETCTBYIOLLMNIM TEKCT B IAHHOE NOSfe BBOAUTCS C KriaBmaTtypbl 1 nonagaet
B reHepupyemMbl Kog, B OpMe KOMMEHTapus.

B none Qualification (Ksanudukaumns) MOXXHO YTOYHUTL LeTann peanusauum
orepauuu, CBA3aHHbIE C KOHKPETHbLIM SI3bIKOM MPOrpaMMMPOBaHUS.
COOTBETCTBYIOLLNIA TEKCT TaKKe BBOAMTCH B AA@HHOE Nosie C KnaBuaTypbl U
nonagaet B reHepupyeMbIn Kof B hopMe KOMMEHTapus.

Hanee Ha aTon Xe Bknagke B nongax Size (Pasmep) n Time (Bpemsi) MOXHO
cneundnumpoBath npeanosiaraemMbli 06beM NamMsaTn U Bpemsi, Heobxoanmoe
A1 BbINONHeHUs ornepayuu. CooTBeTCTBYOLWAasA MHopMaLma nonagaet B
reHepupyembln Kog B oOpMe KOMMeHTapus.

B rpynne Bbibopa Concurrency ([lapannenbHOCTb) MOXHO
cneunduumMpoBaThb YCNOBUSA HA BO3MOXHOCTb NnapanfienbHOro BblMOMHEHNS
AaHHOW orepauyuu.



Ouarpamma knaccoB (class diagram)

JNlekumnna 9. Tema 10 Cneundcunkauma onepauumn

[ns Bbibopa MoryT ObiTb MCNOMb30BaHbI CNeAyoLLE CBONCTBA:

* Sequential (lNocnegoBaTtenbHas) - CBOMCTBO NO YMOSYaHMIO, KOTOPOE O3HaYaeT, YTo JaHHasa orepauyus
Knacca MoOXeT ObITb BbINOSTHEHA TOMBbKO NMPU HaNnU4Ynm ogHOro NOToKa yrnpaBfeHus, T. €. COOTBETCTBYHOLLAs
ornepayus Knacca gosmkHa BbIMOMHATBCA NocrneaoBaTteribHo. [py Hann4Mm HECKONMbKNUX MOTOKOB
yrnpasfeHus BbIMOSIHEHWE JaHHOW orepayuu Kracca He rapaHTupyeTcs.

e Guarded (5630|'IaCHaFI) - O3Ha4aeT, 4YTO MNpun HarJriIntinn HECKOJTbKMX NMOTOKOB YMpaBiieHNA BbINMOJIHEHNE
AaHHOM oriepayuu Kracca rapaHTupyeTcd TOJIbKO B TOM CllyYae, Korga obecne4vyeHo B3anMmoagencTene
0ObeEKTOB Apyr ¢ ApyromMm B passiinyHbIX NMOTOKax.

o Synchronous (CVIHXpOHHaFI) - O3HAYaET, YTO BbINOSIHEHNE OJAaHHOW oriepayuu Krnacca rapaHTnpyeTca npu
HalrmimM4nm HECKOJIbKMX NMOTOKOB YrpaBiie€HUA. |_|pl/l 3TOM HET HEOBXOAMMOCTN BO B3anMOOENCTBUN OOBEKTOB
B pa3J/inyHbIX NMOTOKaX YyrnpaBJiIEHUA, MOCKOJIbKY AaHHAA oriepauyus Kracca 6yu,eT BbIMOJIHATBLCA B
OoTAEJIbHOM MOTOKE YyripaBiieHNA BIJ10Tb 0 CBOEIo 3aBEpPLLUEHUA.



Ouarpamma knaccoB (class diagram)
JNlekumna 10. Tema 11 OTHOWEHUA HA AnarpamMmmMe KraccoB

Kpome BHYyTpeHHEero yCTpoMCTBa KNacCoB BaXXHYO posb Npu pa3paboTke NpOeKTUpYeMOn CUCTEMbI UMEIOT
pasnuyHble OTHOLLIEHNSA MEeXay Krnaccamu, KOTopble Takke MOryT ObiTb M300paXeHbl Ha Anarpamme
knaccoB. COBOKYNHOCTb A0OMNYCTUMbIX TUMOB TaKUX OTHOLLUEHUN CTPOro comkcupoBaHa B A3bike UML n
onpenensieTcs caMon CEMaHTUKOW 3TUX OTHOLIEHUW. ba3oBble OTHOLWEHUS, n3obpaxaemMble Ha
AnarpaMmmax Kiaccos:
» OTHOoweHune accoyuayuu (association relationship)
» OTHoweHune obobuweHus (generalization relationship)

» OTHOwWweHne agpezayuu (aggregation relationship)

« OTHOWeHne komnosuyuu (composition relationship)

Kaxxgoe 13 aTux OTHOLWEHUN MMeeT cCODCTBEHHOE rpadpnyeckoe npeacTaBneHne, KoTopoe oTpaxaeT
CEMaHTUYECKUI XapaKkTep B3auMOCBA3N Mexay 06bekTaMn COOTBETCTBYHOLLMX KITacCOB.

OTHowWweHMe accoumaumum

Accouyuauyus (association) unn 6uHapHas accoumauusa (binary association) -- cemaHTM4yeckoe
OTHOLLEeHne Mexay AByMSA 1 bonee knaccamu, KOTopoe cneumuumnpyeT Xxapaktep CBA3N Mexay
COOTBETCTBYHOLLMMU IK3eMnsipamu 3Tux krnaccoB. OTHOLWIEHWe accoyuayuu COOTBETCTBYET HANN4mIo
NPOWN3BOSIBHOIO OTHOLLEHWS NN B3aUMOCBA3N MeXy Krnaccamu.

Accounaums cega3biBaeT asa
pasnuyYHbIX Knacca u MOXeT ObITb

NewClass Accoyuayus . NewClass2 NewClass5 HeHanpaBneHHbIM (CUMMETPUYHbBIM)
1 -
| W HanpaBfeHHbIM OTHOLLEHWEM.

BuHapHas accoyuayusi

e — YacTHbIn criyqan GuHapHom

accoyuauyuu - pedpnekcuBHas
accoumnaums, KoTopas CBs3bIBaeT
Kracc ¢ camum coOOW.

I
] PegnekcusHas accoyuayus
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+nnartenbumK +npe A0CT arndeT
CneuM¢MKauMM KOMMYH. yCIyr npO)KUSaHUe 8 dome KBapTUPbI 'D'OM

accouuauum - gaapec
{p19 nuy NPONUCaHHbLIX B 4,0Me} | gKonuu.keaptmp |

Role B General | RoleADetal |  RoleB Detal |
General l Detail | Role & General |

Name: lT— Parent: Logical View OKHO General (O6|.L|‘V|e) CneuM¢MKau"M poneﬁ

Stereotype: [ﬁ " —— — — -

| M5 (Name) -- Heobsi3aTenbHbI arIEMEHT ee 0003HaveHNs),  [EREEs: ccincation . 2

Role B: [— Element B: NewClass 3aﬂaeTCﬂ B Cﬂyqae, eC.rIM aCCOLlMaL"Mﬂ He OquMﬂHa, Hz::e:nelall | DZSEADSGH [RO|ER:I(§SHE[Zl|aiI \

i 3anucbiBaeTcs ¢ 00nbLLION BYKBbI. Fol: [ETEEEERERTERTS Elenert o
CTepeOT"n (Stereotype) —3 HeO6ﬂ3aTeﬂ beIPI aﬂeMeHT. ':p}O’tbliZn“?’ Protected (" Private Implementation
Umsa ponu (Role) -- cTpoka TekcTa pagoM € KOHLOM

accoyuayuu ona cooTeeTcTBylowero knacca. OHa ykasbiBaeT
Ha cneumgunyeckyo ponb, KOTOPYIO UrpaeT Kracc,
BN TSR] op1AI0LLMIACS KOHLIOM paccMmaTpuBaemMon accoyuayuu. Ams

. POSNiN He 0bsA3aTenNbHbIN ANIEMEHT 0O03HAYEHUN U MOXET
ST ——— OTCYTCTBOBATb Ha Anarpamme.

Generl R ERCYCE OkHOo Detail (Mogpo6Ho)

Pappe—— Npoun3BoaHas (Derived) — HaKNoHHasi YepTa nepes UMeHeMm

Cancel Browse v Help_]
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JonKCcnpoBaHblI.
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JNlekumna 10. Tema 11 OTHOWEHUA HA AnarpamMmmMe KraccoB

OTHOLWeHne 06o06LWweHnn
O6006LeHue (generalize) — oTHOLEHME MeXay 00LMM

d A S (poanTenem) n yacTHbIM (Npeakom). NpuMeHnTeNbHO K Anarpamme
KnaccoB JaHHOE OTHOLLEHWNE ONUCbIBaeT nepapxmieckoe CTpoeHune
KnaccoB W Hacsie0ogaHue Nx CBOMCTB U NOBEOEHUS.
ABTOByC HacnedoeaHue (inheritance) -- cnewunanbHbIi KOHLENTYarnbHbIi
MexaHu3M, NOCPeaCcTBOM KOTOPOro 6onee cneynarnbHble SN1EMEHTHI
BKMNOYAIOT B cebA CTPYKTYpY 1 noBeaeHne boree obLumnx
9N1EMEHTOB.
CornacHo ogHOMY 13 rnasHbIX NpuHUunos metogonornn OOAIT --
HacredosaHuto, Knacc-noToMok obnagaer Bcemu CBOMCTBaMMU U
noBefeHneM Knacca-rnpegka, a Takke umeet COBCTBEHHbIE
CBOMCTBA N NOBeAEHNe, KOTOpble MOryT OTCYTCTBOBATL Y Krnacca-
npeaka.
Poautensb, npenok (parent) -- B oTHoweHun 06006LeHns Gonee
00w anemeHT. MoTomok (child) - cneumanusaumsi OogHOro 13
9M1eMEHTOB OTHOLLEHMS 0606LeHNs1, Ha3bIBAEMOro B 3TOM Crlyyae
poauTenem.
OT ogHoro knacca-npegka ogHOBPEMEHHO MOTyT HacnegoBaTb
HECKOJTIbKO KI1laCCOB-NMOTOMKOB
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Ouarpamma knaccoB (class diagram)

JNlekumna 10. Tema 11 OTHOWEHUA HA AnarpamMmmMe KraccoB

OTHoOLWeHue arperauum

Arperaumsa (aggregation) -- cneunanbHaga popma accoumauunm, Kotopas CnyXXuT Ans npegcraBneHns
OTHOLLEHNSA "YacTb-Lernoe" mexay arperatom (Lernoe) n ero CoCTaBHOM YacTbHo.

OTHOLWeHWe agpezayuu UMeeT MECTO MeEXY HECKONbKMMU KflaccamMu B TOM Crlydae, ecrim 0guH N3 Kraccos
npencraenseTr cobom CyWHOCTb, KOTopasi BKto4YaeT B cebsi B Ka4eCTBe COCTaBHbIX YacTeun Apyrne CyLHOCTMW.

= : [MpuHUMNnanbHOE OTNMYME arperaumm
NCTEMHBIN
oT 0606LLeHns 3aknyaeTcs B TOM,
—i——

YTO YacTU LENoro HUKaKk He obsaA3aHbl
HacnegoBaTb ero CBOMCTBA U

noBeAeHne, NOCKOMNbKY ABMSAIOTCS
MaTepuHckas Z OnepaTuBHasn N ——

Meckuit anck Mpoyeccop CDROM CaMOCTOATESIbHbIMU CYLLHOCTAMM.
1] /7
] ] Bonee Toro, yactu yenoro oobnagaroT
COOCTBEHHbLIMU anI/I6yTaMI/I n
onepaunamMmun, KoOtTopble CyLLeCTBeHHO
oTNnn4yarTCA OT anI/I6yTOB 7 onepau,vu7|

Lesnoro.
Cneuncpumkaumm oTHOLIEHUS

MeTanKomnOHeHT W J'Ie mpyloLRs 10 6aBka arperauuvum — rnoJsiHOCTbo aHaJ1I0rn4YyHbl
CI'IeLI,I/I(be/IKaLI,I/IFlM accounauyunn.

Komno3unuusa (composition) -- OTHOLLEHWE KOMMO3UUUU -- YaCTHbIW CIlydan OTHOLWEHNA agpeaayuu. CnyxuT
anga cneumdgukaumm bonee cMnbHOM OPMbl OTHOLLEHUS "YacTb-Lenoe", NpmM KOTOPOW COCTaBMSAOLWME YacTu
TECHO B3anMocCBA3aHbl ¢ LeribiM. OcobeHHOCTb 3TOM B3aUMOCBS3M 3aKSTio4aeTcd B TOM, YTO YacTu He MOTyT
BbICTYyNnaTb B OTPbIBE OT LIENOro, T.e. C YHUYTOXEHNEM LIENOro YHUYTOXatOTCH N BCE €ro COCTaBHbIE YacCTu.
[na yctaHoBku komno3uunm Ha Bknagke Role Detail yctanasnusaetca onuusa By Value.




N° n.n.

HaunmeHoBaHue apTecdakTa

Tun aptedakra

061aCTb AaHANNTUTUKU

1 [noccapuii npeaMeTHOW 061acTy TeKCT. JOKYMEHT BusHec.aHanu3
CylLHOCTM NpeaMeTHOW 0bnacTu Class diagram
BusHec-akTepbl 1 6U3HEC-GyHKLUMN Use Case diagram
Bu3Hec-npevecchl Activity diagram
2 dukcaumns noxxenaHuii 3aKasumka, BbisiBlIEHWE TpaccupoBoYHas MaTpuua AHanuns TpeboBaHwui
yHKUMI cucTEMDI
Cneundukaumsa dhyHKLMOHAbHbIX TpeboBaHWIA TeKCT. AOKYMEHT
Cneundukauma HedyHKLMOHAbHBIX TpeboBaHMA TeKCT. AOKYMEHT
Mopenu BapnaHToB MCMO/Ib30BaHMUS Use Case diagram
MnaH utepauuii TeKCT.JOKYMEHT
Use Case diagram
CueHapvn BapuaHTOB UCMOMb30BaHNS TEKCT
MpoToTUnbl 3KPaHHbIX (hOpM CKpWH-LLOTHI
MpeactaBneHune Use Case-npoLieccoB Activity diagram
3 Mopenv B3aMMoZeNCTBUSA 06 BEKTOB NMPOrpaMMHON Sequence diagram CUCTEMHbIV aHanu3

CUCTEMBI

Collaboration diagram

Mopenu knaccoB aHanu3a

Class diagram

Mopenb pasMeLLeHnst

Deployment diagram




Ouarpammbl UML 2

CTpPYyKTypHble guarpamMmmbl Onarpammbl noBeaeHus

HAvarpamma HAvarpamma HAwnarpamma Hvarpamma
KNaccoB KOMMOHEHTOB 06beKToB Avarpamma BapWaHToB Avarpamma
* * [EATENbHOCTY | | i cnonb30BaHS COCTOSIHWM

i i i

[uarpamma

[narpamma

Y narpamMmma -
BHYTPEHHEW I pasmeleHns ﬂnaKZTOB Anarpammbl B3anmoaencTBUSA
CTPYKTYpbI *

HAvarpamma Awnarpamma
nocnenoBaTeribHOCTU KOMMYHUKaUnUn

W

O63opHas
avarpamma
B3anmMoaencTeuns

Hnarpamma
CUHXPOHN3aLMn







