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[lnarpamma KnaccoB — OCHOBHas nornyeckas
MOZenNb NPOEKTUPYEMOW CUCTEMBI

+ [Juazpamma Knaccos (class diagram) — guarpamma,
npegHasHaveHHas Ans npeacTaBneHnst MOAENN CTaTUYECKON
CTPYKTYpPbI NPOrpaMMHOiA CUCTEMbI B TEPMUHOSIOMMMN KNaCcCoB
0O BEKTHO-OPUEHTMPOBAHHOTO NPOrpamMMnpPoOBaHus

« [lnarpamma knaccoB npeacrasnseT cobou rpad, BepLiMHamm
UK y31aMun KOTOPOro ABMAKTCS 3NEMEHTbI TUNa
‘KnaccuukaTop’, KoTopble CBA3aHbI Pa3nMyHbIMK TUNAMK
CTPYKTYPHbIX OTHOLLEHWN

+ Knaccugbukamop (classifier) — cneunansHoe noHsTHe,
npegHa3HaveHHoe ANns KnaccuuKkaLmm sK3eMnnsapoB, KOTOPbIE
UMEIOT 00LLME XapaKTEPUCTUKY




XapaKkTepucTukn knaccudumkaTtopa

+ Xapakmepucmuka (feature) — noHATUe, NpegHa3HaYeHHOE OS]
cneumdmkaLlmm 0COOEHHOCTEN CTPYKTYPbI 1 NOBEAEHMS
3K3eMnNIIApOoB KaccuduKkaTopos

« CmpykmypHas xapakmepucmuka (structural feature) ansetcs
TUNU3NPOBAHHOW XapaKTEPUCTUKOW Knaccudmkaropa, kotopas
cneunuumupyeT CTPYKTYPY ero 3K3eMrsipoB

+ Xapakmepucmuka nogedeHus (behavioral feature) sBnsieTcs
XapaKTepucTMKOW knaccudukartopa, kotopas cneundpuumpyer
HEKOTOPbIN acrneKT NoBeAeHNs ero 3K3eMnspoB

+ Knacc (class) — aneMeHT MoAenu, KOTOPbIN ONUCLIBAET
MHOXeCTBO 00bEKTOB, UMEIOLLMX OANHAKOBbLIE CrieLndmKaLmy
XapaKTEPUCTVK, OrPaHNYEHNIA 1 CEMAHTUKM




OcHOBHble 0003Ha4YeHUs1 Ha auarpaMmme
KomnaHus /Knacc
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BapuaHTbl rpadonyeckoro n3obpaxeHus
Knacca Ha aguvarpaMmme Knaccos

Nma knacca

Nma knacca

Nma knacca

atpubyTel knacca

onepayuu knacca

Nma knacca

onepauuu knacca

Mma knacca

Buaumocts Shape
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Pa3HOBMOHOCTK Knaccos

« AbcmpakmHabid (abstract) knacc He MMeeT 3K3eMNIIAPOB UK
00BbEKTOB, ANnst 0003HAYEHNS €70 UMEHM MCMONMb3YETCS
HaKMOHHbIV WPUAT (Kypcus)

 AKmuseHbIli Knacc (active class) — knacc, Kaxabln 3k3emnsp
II KOTOPOro MMEET CBOKD CODCTBEHHYIO HUTb YNPaBNEHNS]

» [laccusHblli Knacc (passive class) — Knacc, Kaxablid 3K3eMNsp
KOTOPOTO BbIMOMHSETCS B KOHTEKCTE HEKOTOPOrO ApYroro
0bbekTa

+ KeanugbuyuposaHHoe ums (qualified name) ucnonoayetcs ans
TOro, YTODbI IBHO YKa3aTb, K KAKOMY NakeTy OTHOCUTCS TOT UM
MHOW Knacc. [1na atoro npumeHseTca cneuuanbHbli CUMBON B

“, "

Ka4yecTBe pas3fenuTens MMeHn — ABOHOe ABOeTouME “::

+ /ms knacca 6e3 cumBora pasgenuTens HasbIBaeTCs NPOCMbIM
UMeHeM Knacca




ATpunbyT (attribute) knacca

— CINYXWT Ons npeacTaBlieHns OTAENbHOM CTPYKTYPHOM
XapaKTePUCTMKN UMK CBOWCTBA, KOTOPOE SIBNSeTCS 0bLLmMM ans
BCEX 00BEKTOB AaHHOro Knacca

<ampubym?>:.= [<eudumocmb>] ['[] <ums> [’
<mun ampubyma>] [['<kpamHocmb>]] ['=' <3Ha4yeHue no ymo
nyaHuro>] [{'<modupukamop ampubyma> [',” <moougukamop
ampubyma>]*}]

- [ pe:
<gudumocmp>:="+"| ‘=" | '# | '~
gudumocms (visibility) moxeT npuHuMaTb 0QHO K3 4-X
BO3MOXHbIX 3HaYeHWi1 1 0TobpaxaTbca NMbo NocpeacTBOM

crneunarnbHOro CMMBOIJIa, noo COOTBETCTBYHIOLLETO KIKOYEBOTO
ClnoBa



Bua BuanmocTu

+ public (0bwenocTynHbin). OBLLEAOCTYNHBLIN 3NEMEHT SBMSETCS
BUOMMbIM BCEMU 3IEMEHTAMMU, KOTOPLIN UMEKT AOCTYN K
COEPXMMOMY NPOCTPAHCTBA UMEH, KOTOPbIN UM BrladeeT.

- private (3aKpbITbIn). 3aKPbITbIA ANEMEHT SBNAETCH BUOUMBIM
TOMbKO BHYTPW NPOCTPAHCTBA UMEH, KOTOPLIV UM BraaeerT.

# protected (3alMLLEHHbIN). 3aLUNLLEHHBIN SNIEMEHT ABMNAETCS
BUAMMbIM OMNs1 ANEMEHTOB, KOTOPbIE UMEIOT OTHOLLEHNE
06006LLIEHNS C NPOCTPAHCTBOM UMEH, KOTOPbIA UM BrajeerT.

~ package (nakeT). ANeMeHT, NOMEYEHHbI Kak MMEILLK
NakeTHY0 BUOMMOCTb, SIBNSAETCS BUAUMBIM BCEMU ANEMEHTaMU B
Onvxanem 0XBaTbIBaKOLLIEM NAKETE B NPeAnonoxeHun. 3a
npegenamu onkanero OXBaTbIBatOLLEro nakeTa ANeMeHT,
NOMEYEHHBIN KaK UMEIOLLN NAKETHY0 BUOAUMOCTb, HE SIBNSIETCS]
BUANMBIM.



[Tpobnema nHTepnpeTaUmm BUAMMOCTH
B A3blka UML

«Hwnyto B A3bike UML He onpedenseTcs Tak npocTo, U He
MHTEPNPETUPYETCA TaK CNOXHO, KaK BuammocTtey (MaptuH ®aynep)

B C++ BuammocTb «friend» (apyxecTBeHHas) 0bnagaeT nonHbIM
[OCTYNOM KO BCeM 3fieMeHTaM Kracca

«...B C++ Opy3bsi NPUKAcaloTCsl K 3aKPbIThIM YacTaM ApYr Apyra»

B Java BuoumocTb «package» (nakeTHasi) obnagaert nomnHbIM JOCTYNOM
KO BCEM Knaccam JaHHOro nakerta

B Java pa3peluaeTcs nomeyaThb Knacchl Kak:

- 00LenoCTynHble — ANEMEHTbLI 0BLLEA0CTYNHOrO Knacca MoryT
MCNosIb30BaTLCA NOOBLIM KMAcCcoM, KOTOPbIN MMMOPTUPYET NakeT,
codepallni UCXOAHBIN Knace

« MaKeTHbI€ — 3NIEMEHTbI NaKETHOr0 KfiaCCa MOryT UCMOoNb30BaTbCA
TOJMbKO KIMfaCCaMu AaHHOTIO NMakeTa




ONeMeHTbI 3anuncu aTpubyTa

“/" 03Ha4aeT, 4YTo aTPUbYT ABNAETCA NPOU3BOOHLIM (derive).
3HayeHne Npon3BOAHOrO aTpubyTa MOXET ObITb BbIYMUCIIEHO Ha
OCHOBE 3HAYeHMN OPYrux aTpubyToB 3TOr0 UMK OPYruX KNaccos.
[ToaTomy OaHHbIN aTpMBYT Ha3bIBAKOT MHOMAA 8bMUCTUMBIM. Tpu
MCNOJIb30BAHMM NPON3BOAHbLIX aTPMOYTOB Pa3paboTymMK AOMKEH
9BHO yKa3aTb NnpoLieaypy vnu onepawumo Ans BblYUCNEHNS UX
3HaYeHUM.

<ums> (name) npeacraBnseT cobon CTPOKY TEKCTa, KOTOpas
MCNOsb3yeTCs B KAYECTBE MOEHTUMDMKATOPA COOTBETCTBYIOLLEND
aTpubyTa 1 NO3TOMY AOMKHA ObITh YHUKANBHOM B Npeaenax
OaHHoro knacca. Vimst atpubyra saBnsetcs eqUHCTBEHHbIM
0ba3aTenbHbIM 3r1eMeHTOM B 00603HaYeHun aTpubyTa, OOSHKHO
HaYMHATLCA CO CPOYHOM (Manon) BYKBbI 1, Kak NPaBumo, He
[OIMKHO coaepxaTb Npobenos.



ONeMeHTbI 3anuncu aTpubyTta

« <mun ampubyma> (attribute type) ectb nmsa knaccudukaTopa,
KOTOpbIV ABNSETCS TUNOM AaHHOro aTpubyTa. Tun atpubyta
npeacTaBnseT cobon MMs HEKOTOPOro TUNa AaHHbIX, ONpPeaeneHHOro
unu B nakete Tuny atpubyTa AOMKHO NPELLEeCTBOBaTb ABOETOUME

+ <kpamHocmb> (multiplicity) aTpubyTa xapaktepusyet obLlee
KONMYECTBO KOHKPETHbIX 3HAYeHU AN aTpubyTa, KoTopble MoryT
ObITb 3aaaHbl AN 00BLEKTOB AAaHHOrO Knacca

» <3HayeHue no ymon4aHur> (default) — HekoTOpOE BbIpaxeHue,
KOTOPOE CMYXMT ANS 3a0aHnsa HayasibHOr0 3HA4YEHNS NI 3HAYEHWUN
[aHHOro aTpubyTta B MOMEHT CO3AaH1s OTAENbHOrO 3K3eMnnsipa
COOTBETCTBYHLLETO Krnacca. KOHKPETHOE 3HaYeHe Mo YMOMYaHUIO
OOJHKHO COOTBETCTBOBATL TUNY AaHHOro aTpubyTa. Ecnu aToT Tepm
He yKa3aH, TO 3Ha4yeHue aTpubyTa Ha MOMEHT CO3aH1s HOBOTO
aK3eMnnsipa Knacca He onpegerneHo.




Moaudwmkatop atpnbyta

<modupukamop ampubyma> (attribute modifier)
npeacraBnseT cobon TEKCTOBOE BbIPaXEHWE, KOTOPOE
npuaaeT AOMNONHUTENBHYH CEMAHTUKY AaHHOMY aTpuoyTy.
[Tpn 3TOM Habop BO3MOXHbIX MOAWUDUKATOPOB aTpUOYTOB B
a3blke UML 2.X domkcnpoBaH 1 MOXET ObITb NpeaCcTaBIeH B
crneaytwouem suae (BH):

<modugpukamop ampubyma>::= ‘readOnly’ | ‘union’ | ‘subsets’
<ums ampubyma> | ‘redefines’ <umsi ampubyma> | ‘ordered’ |
‘unique’ | <ozpaHu4eHue ampubyma>.



3HayeHuss moandmkatopa aTpubyTta

readOnly — aTpubyT ABNAETCA TOMBKO ANA YTEHNS

union — aTpnbyT ABNAETCA NPOM3BOAHBIM 0ObeIMHEHNEM €ro
NOAMHOXeCTB

subsets <ums ampubyma> — aTpudyT ABNAeTCsS COBCTBEHHBLIM
NOAMHOXECTBOM aTpubyTta ¢ UMeHeM <ums ampubyma>

redefines <ums ampubyma> — atpubyT nepeonpenenser
HEKOTOPbIN HacneayeMbIn aTpubyT ¢ UMEHEM <UMS
ampubyma>



3HayeHust moandmkatopa aTpubyTta

+ ordered — 3HayeHMs aTpubyTa ABNSAOTCA YNOPSAOYEHHBIMU. ITOT
NopsiAOK 03HAYaeT, YTO CyLLEeCTBYeT 0TODpaxeHMe U3 MHOXeCTBa
NONOXWUTENbHbIX LieNbIX YACEN B 3NEMEHTbI 3TOW KOnneKuum
3HayeHun. Ecnn aTpnbyT He SBNSETCA MHOrO3HaYHbIM, TO 3TO
3HaYeHue He NMeeT ceMaHTHYeckoro adhdpekTa. [pu oTCyTCTBUK
3TOro MoaudmkaTopa atpubyT cneumuUMpyeTcs Kak
HEeYNopPSAL0YEHHbIN.

* Unique — 3Ha4YeHNS MHOTO3HAYHOro aTpndyTa HE MOryT UMETH
OybnukaTos, T.e. NOBTOPATLCS. [Tpeanonaraercsl, YTo KPaTHOCTb
COOTBETCTBYHLLErO aTpndyTa aomkHa bbiTe bonbLe 1. Ecnu
aTpubyT He ABNAETCH MHOrO3HAYHbLIM, TO 3HAYEHME unique He
UMeeT CEMaHTUYECKOro agpdpekTa.

o <02paHu4eHue ampubyma> BbipaxeHne, KOTOpoe
cneumduUMpyeT HEKOTOPOE OrpaHNYeHKe, MPUMEHSEMOE K
OaHHOMY aTpubyTy




KpaTHOCTb

KpamHocmb (multiplicity) sBnsietcs cneuudukalmen gonycTumon
MOLLIHOCTM MHOXXECTBA MPW MHCTaHLMPOBAHWUN
COOTBETCTBYHLLErO d1eMEHTa MoLesu

Cneundukaums kpaTHoCTU B HoTauum BH® nmeet cneaytowmm
opmar:

<KpamHocme> ::= <0uana3oH-kpamHocmu> [ {' <ykazamerib-
ynopsidoyeHHocmu> [, <ykazamerb-yHukanbHocmu>] |

<0uanasoH-KpamHocmu> = [<HUXHAS-2paHuya>"..” | <eepxHss-
2paHuya>

<HUXHSsIS-epaHuua> ;= <yesoe yucno> | <cneyugukayus
3HaYeHUs>

<gepxHss-epaHuua> == ™’ | <cneyupukayus 3Ha4eHus>
<yKkasamesnb-ynopsioodyeHHocmu> ::= ‘ordered’| ‘unordered’
<yKasamesb-yHuKanbHoCmu> = ‘unique’| ‘nonunique’

(%)



[TpMmepbl 3anucu atpubyTos

+ umaCotpyaHuka : String {readOnly}

~ nataPoxaeHus : Data {readOnly}

# /Bo3pacTCoTpyaHuKa : Integer

+ HomepTenedoHa : Integer [1..*] {unique}

— 3apabotHaslinara : Currency = 500.00




Onepauum Knacca

Onepayus (operation) knacca CnyxuT 4ns npeacTaBneHuns
OTAENbHON XapaKTePUCTUKM NOBEAEHMS, KOTOPas SBISIETCS
obLen onsa Bcex 0OBLEKTOB AAHHOTO Knacca

ObLwwnin hopmart 3anucy oTAesbHON onepaLmn Knacca
cneaytowun (bH):

<onepayus>:=[<eudumocmb>] <ums onepauyuu> ‘(' [<cnucok
napamempoe>] ‘) [":" [<mun so3spauwiaemozo pesynbmama>] {
<cgolicmeo onepauuu> [, <cgoticmeo onepauuu>]* ‘}]

[ ne:

<gudumocmp> ="+ || ‘# |~

<ums onepauyuu> (operation name) npeacTasnseT cobo CTPOKy
TEKCTa, KOTopas UCMONb3yeTCs B KAYECTBE MAEHTUdMKATOpa

COOTBETCTBYHOLLEN OnepaLnu 1 NO3TOMY J0MKHa BbITb
YHUKanNbHOW ONd KaXaou onepawuy AaHHOro Knacca



dopmart 3anucy onepauuu knacca

+  <Cnucok hapamempos> (parameter list) npeacraesnset cobou
nepeyeHb pasaeneHHblX 3ansaTbiMu (hopMarbHbIX NapameTpoB
onepauum 1 UMeET cneayoLmnii 0bLwmii dhopmaT 3anmncy
(BHOD):

+  <CNUCOK napamempos>..= <napamemp> [', <napamemp>]".

« <napamemp>..= [<HanpasneHue>| <ums napamempa>
<gblpaxeHue muna> [[<kpamHocmb>'[] [=' <3HayeHue no
ymonyaHuto>] [{* <cgoticmeo napamempa > [/, <ceolicmeo
napamempa>]" }]

+  <mun 8038paujaemoz0 pesynbmama> (return type)
cneunuumMpyeT Tin 3HaveHns, BO3BpaLLlaemMoro 4aHHoOM
onepauuen




[TapameTpbl onepawuy

+ [lapamemp (parameter) sBnsieTcs cneyuduKaLnen apryMeHTa,
KOTOPbIN MCNOMNb3YETCA NPU BbINOSIHEHWUN onepaLiy Unu npu
BbI30BE XapaKTEPUCTUKIN NOBEAEHMNS

+ <HanpaeneHue>::="‘in’ | ‘out’ | ‘inout’| ‘return’. Ecnn oHo He
yKa3aHo, TO N0 YMOMYaHWIO NPUHUMAETCA 3Ha4YeHue “in”.

* in - yKa3bIBaeT Ha TO, YTO 3HAYEHUs ITOrO NMapameTpa nepegaoTcs B
onepaLyio BbI3bIBAOLLIMM OOBEKTOM.

 inout — yKa3bIBaeT Ha TO, YTO 3HAYEHWSA ATOrO NapameTpa
nepeaarTcs B onepaumio Bbl3biBaloLWmMM 00 bEKTOM 1 3aTeM 0DpaTHO
BbI3bIBalOLLEMY OOBEKTY NMOCNE OKOHYAHMS BbINOSTHEHUS onepauun.

¢ out- YKa3blBA€T Ha TO, YTO 3HA4YEHUA 3TOr0 NapamMeTpa nepenaroTcd
BbI3blBalOLLEMY O6'beKTy NocCJie€ OKOHYaHWA BbINOJIHEHNA OMnepauun.

* return — yka3blBaeT Ha TO, YTO 3HAYEeHKs 3TOro NapameTpa
nepeaatoTcs B Ka4eCTBe BO3BPALLaeMbIX 3HAYEHMI BbI3bIBAOLLEMY
0ObEKTY MOCIIE OKOHYaHMS BbINOHEHUS onepaLuit.




[TapameTpbl onepawmu

+ <ums hapamempa> (parameter name) npeacrasnseT cobou
naeHTudukatop dhopmanbHOro napameTpa, npu 3anucy
KOTOPOro HeobXxoaMmo crneaoBaTh NpaBunamM 3agaHust UMeH
aTpubyTOB

» <gblpaxeHue muna> (type expression) aBnseTcs
cneuuguKkaLmen Tuna gaHHbIX Ans BO3MOXHbIX 3HAYEHWN
COOTBETCTBYIOLLErO (DOPManbHOro napameTtpa. IT0T TepM
aHasormyeH pacCMOTPEHHOMY Bbillie TEPMY <mun
ampubyma>ans aTpubyToB KNaccoB




[TapameTpbl onepaLmny

« <kpamHocmb> (multiplicity) xapakTepusyet obLLee Konn4ecTBo
KOHKPETHbIX NapaMeTPOB C AaHHLIM UMEHEM, KOTOPbIE MOTYT
npuHagnexaTb TOMy UM MHOMY OBBEKTY AAHHOTO Kracca

+  <3HayeHue no ymon4aHuro> (default) npeacraenset cobom
HEKOTOPOE BbIPaXEHWE, KOTOPOE CNeLMMULIMPYET KOHKPETHOE
3HAYeHKE MO YMONYaHW ANs AaHHOr0 (PopManbHOro
napamertpa.

+  <cgolicmeo napamempa> (parameter property) ykasoiBaeT
O0MNONHUTENbHbIE CBOMCTBA 3HAYEHNW AAHHOIO POPManbHOro
napameTpa. B kayecTBe 3Ha4eHNN CBONCTB NapameTpa MoryTt
ObITb UCMOMNb30BaHbI MOANUMUKATOPLI aTPMOYTOB




CeouncTtsa onepauui

redefines <ums onepayuu> — AaHHas onepauus
rnepeonpenenseT HeKOTOPYH Hacneayemyto onepawmio ¢
UMeHeM <ums onepayuu>

query — JaHHas onepauusi He U3MEHSIET COCTOSIHMS
MOOENMPYEMOW CUCTEMbBI U, COOTBETCTBEHHO, HE UMEET
noboyHoro addhekTa

ordered — 3Ha4yeHNA BO3BpaLLAaeMOoro napamerpa sABnsTCs
ynopsigodeHHbIMK MNpeanonaraeTcs, YToO KPAaTHOCTb JaHHOMO
BO3BpaLLIaeMoro napameTpa J0/mkHa ObITb 0onblLLe 1

unique — 3HaYeHMs BO3BPALLAEMOro napameTpa He MoryT
noBTOpATLCS. [peanonaraeTcs, YTo KpaTHOCTb AaHHOTO
BO3BpPaLLIaeMOro napameTpa J0mKHa ObITb bonblue 1.

<02paHuUYyeHue> — BbIpaxeHue, KoTopoe crneLuduumupyeT
HEKOTOPOE OrpaHNYeHIe, MPUMEHSEMOE K AaHHON onepaLinm



[Tpeqycnosue (precondition) onepauuu

+ — ONpeaenseT yCrnoBue, KOTOPOE JOMKHO ObITb UCTUHHBIM, KOraa
3Ta onepaLms BbI3bIBAETCH

Matrix

product (m1): Matrix.

«precondition»
f number of rows of self = number of columns of m1 }




[TocTycnosue (postcondition) onepauuu

+ — onpeaensieT ycrnoBme, KOTOPOe A0ITKHO OblTb MCTUHHBIM, KOraa
BbI30B OnepaLyu YCrneLwHo 3aBepLUnncst, B NPeAnoNIoXeH!N, YTo
BCE NpeaycnoBus Gbiny yoo0BNETBOPEHSI

Array

sort() ~ _

«postcondition»

{a'.size = a.size;
any value in a appears the same number of timesina and a’;
for each successive values xandyina’, x <y}




[Tpumepsbl 3anuncu onepauun:

+ +006aBuTh(in HoMepTenedoHa : Integer [*] {unique})
* —nN3MeHuTb(in 3apabotHaslinara : Currency)

» +co3gartb() : Boolean

» toString(return : String)

» toString( ) : String




OTHOLLEHNS HA AnarpamMme Krnaccos

Relationship Function Notation
¥ T
association MpencraBneHne NPoH3BONILHOTO
OTHOWEHHA
MeXay IK3eMnnApaMi Knaccos
generalization OtHoweHne THna "Odwee-YacTHoe",
oGnanalwWan CBONCTBOM —
HacnenoBaHWA CBONCTB
ageregation OtHoweHne THna "Yacre-Llenoe
composition bBonee cunbHaa popua oTHOWEHHA
tina "Yacte-Llenoe™” EE—
realization OTHoweHHe Mexay cneundpukaumei u
ee BbINONHEeHHeM Sl D>
dependency HanpaBneHHoe OTHOWEHHE MeXay
' ABYMA 3NMeMeHTaMH MOogenH ¢ s i

OTKPbITONH CEMaAHHUKOMN




Accoumnaumns

Accouuauus (association) — NPpoOn3BONbHOE OTHOLLEHME UNN
B3aMMOCBSI3b MeXay Knaccamu

Mmsa KoHua accoyuayuu cneuuduumpyet posb (role), KOTOpyto urpaet
Krnacc, pacronoXeHHbI Ha COOTBETCTBYIOLLEM KOHLE
paccMaTpuBaeMon accoumaLim

Budumocms KoHua accoyuayuu cneumduumpyeT BO3MOXHOCTb JOCTynNa
K COOTBETCTBYIOLLEMY KOHLYY accoLuaLlum ¢ opyrux ee KOHLOB

KpamHocmb KOHUa accoyuayuu cneunduumpyeT BO3MOXHOE
KOTIMYEeCTBO 9K3eMMNAPOB COOTBETCTBYIOLLErO KNacca, KOTopoe MOXeET
COOTHOCUTBCS C OfHUM 3K3EMMIIAPOM KIacca Ha ApYrom KOHLe 3ToM
accoLmaLmm

Cumeon Hanuyus Hasueauuu (navigable) nsobpaxaeTcs ¢ NOMOLLBHO
npocToi cTpenku B opme OykBbl «\V/» Ha KOHLE accouuaumnm

Cumeon omcymemeusi Hagueauuu (non navigable) nsobpaxaetcs ¢
NOMOLLIbIO OYKBbI «X» Ha NIMHKK Y KOHLa accoumaumm



Ctpoka cBoWCTBO (property string)

+ {subset <ums anemeHma>} — koHel, accoLunaLunm npeacTasnseT cobou
HEKOTOPOE NOAMHOXECTBO <UMS ANIEMEHTA>, B KAYeCTBE KOTOPOro
MOXET BbICTYNaTb UMS KOHL@ accouunaLmm unum atpudyTa knacca

= Member-of

Person 1\ {subset} Committee

1 Chair-of

binary constraint: attached to dashed arrow




Ctpoka cBoWCTBO (property string)

{redefined <ums KoHuya accoyuayuu>} — kKoHeLl accouuaLmm
nepeonpeaenseT apyron KoHeL accouuaLmm ¢ UMEHEM <UMS KOHLIa
accouuauum>

{union} — KoHeL| accoLuaLn ABNSETCS NPOM3BOAHBIM 1 ONPEAenseTcs
nocpeCcTBOM 00bEANHEHUS CBOUX NOAMHOXECTB

{ordered} - koHeL accouuaLumn npeacTaBnseT cobon HeKOTopoe
yrnopsi04eHHOE MHOXECTBO

{bag} — koHeL accouuauum npeacTaenseT cobor MynbTUMHOXECTBO UMK
COBOKYMHOCTb, B KOTOPOW AOMYCKaeTCa NpeaCTaBnsATh OAUH M TOT Xe
anemMeHT bonee oHOro pasa

{sequence} nnu {seq} — koHeL accoumaLUmnu NpeacTaBnseT cobon
HEKOTOPYHO NOCNeaoBaTENLHOCTL UK YNOPSA0YEHHOE
MYNbTUMHOXECTBO



Accounauna ¢ HaBuralmen 1 akBMBaneHTHoe
emy NnpeacTaBneHue Knacca ¢ atpubyTom

CooepXuT +CTOpOHA
MHOroyronbHuk % — NTuHusg

1 3.7

MHOroyronbHHuK

+CTOpOHa : JInHna[3..*]




BapuaHTbl M300paxeHnst HaBUraLum u
KPaTHOCTM Y KOHLIOB accoLuaLmi

a b

A e =~ B
1.5 2..3
1.5 2..3

E e f F
1.5 2.3
g h

G BY; > H
1.5 2.3

| ! J> J
1.5 2..3




MickniovatoLLas accoumauma Mmexay Tpevs
Knaccamu

1 dusnyeckoe
nuuo

UmeeT

{om$@ }

CyeT B ODaHKe

1.7
{ordered}

Umeer O pugunyeckoe

nuuo




[Tpumep TepHapHoU accoumaLmy

Student

Course

"

0..1

gt

Registration

Professor




[Tpumep 4-apHou accoumaLnm

dyTtéonbHan
KoOMaHzaa

tconepHuk |1

Urpa
+CEe30H +BCTpeYa
[on [laTa

{ordered} {ordered}

tConepHuk |1

dytbonbHasd
KoMaHzaa




AccoLuaumns Knacc (association class)

* — 3MIEMEHT MOAENN, KOTOPbLIN MMEET CBOWCTBA KaK accoLuauum,
TaK 1 Knacca, 1 npegHasHaveHHbIN Ang cneuudukaumm
OOMONTHUTENBHBIX CBOWCTB accouuauum B dhopme aTpudyToB 1,
BO3MOXHO, onepawum Knacca.

tconepHuk-1 +CONepHNK-2
dyTtbonbHas
= > )

| 1 KOMaHAa

dytbonbHas
KoMaHaa

Urpa

tBcTpeya : [laTa

+Cce30H : 0]

tmecto : String
tpesynbTat : Integer [2] {ordered}




[Tprmepbl accoumaluy Knacca u
pednekCMBHON accoLimaLmnm

Company

'
a2

assoclation part
of association class

/

\J
0..%
-

class part
of association class

employer

R

|
I
I

Person

employee

\ visual tie between parts of

|
Job

boss assoclation class

salary

worker

0.1

:{»

=____ self-association on
the association class

4Manages



Obo0LeHne (generalization)

* — TaKCOHOMMYECKOE OTHOLLIEHME Mexay bonee obLwmm
KnaccudukaTopom (poanTenem unu npeakom) n bonee
cneuunanbHbIM KnaccugukaTopom (4o4EPHUM U NOTOMKOM)

Knacc-npepok MpAaMoyronbHUK
A +umsa: String
+uset3anueku : Color

+BbicoTa : Interger = 5
+WupuHa : Interger
Innowags : Interger {readOnly}

f

KBagpart

Knacc-notoMok

+id {redefines uma}
+BblCcOTa = 7
fwupnuHa

(a) (6)




[TpMepbl OTHOLLEHMS 0000LLEHNS

reomempu4veckast
¢uzypa

11

MpaMoyronbHUK OKpYyXHOCTb TpeyronsHuUK

Feomempuyeckas
Gpueypa

/\

MpaAMoyronbHUK OKpyxHOCTb TpeyronbHUK




MHOXeCTBEHHOE HacneaoBaHne — B A3blKe
UML pa3spelleHo

Reservation
TimeStampedTransaction
targetDate: Date
number: Integer received: Time
confirm() stamp()
parent parent
child

TimeStampedReservation
This class inherits the attributes

and cperations of both of
its parents.

No news features are needed by the child.




MHoxecTBO 0000LLEHNS (generalization set)

+  — 3MEMEHT MOJENN, K3EMNAPbI KOTOPOro ONpPeaensitoT
KOMNEKLIMM NMOAMHOXECTB OTHOLLEHMS 00006LLIEHMS

+ {complete, disjoint} — 03Ha4aeT, 4TO 4AHHOE MHOXECTBO
0000LLeHNs ABNSETCS NOKPbIBAOLLMM U €ro cneLnanbHble
Knaccbl He MMEIOT OOLLMX 3K3EMMNIISIPOB

+ {incomplete, disjoint} — 03HayaeT, YTO JaHHOE MHOXECTBO
0000LLeHNs He SBNSETCS NOKPbLIBAOLLMM 1 €ro cnevluarnbHble
KMacchbl He MMEIOT 0BLLKMX IK3EMMNAPOB (NpeanonaraeTcs no
YMOMYaHWI0)

+ {complete, overlapping} — 03Ha4aeT, YTo0 AAHHOE MHOXECTBO
00006LLeHNs ABNSETCS NOKPbIBAOLLMM U €ro cneLnanbHble
Knaccbl UMe0T 00LLMe 3K3emMnspbl

+ {incomplete, overlapping} — 03Ha4aeT, YTO AAHHOE MHOXECTBO
0000LLEeHNs He SBNSETCS NOKPbLIBAOLLMM 1 €ro cneluarnbHble
Knaccbl UMe0T 00LLMe 3K3emMnspbI

+ [lo ymonyanuio - {incomplete, disjoint}




[Tprmepbl orpaHNYeHnt Ha MHOXeCTBO

0000LLeHns

Yenosek

JANWAN

{complete, disjoint} {incomplete, overlapping}
Kenuuna MporpammMucT
MyxyuHa PykoBoauTens
MpoekTa
— BbuU3Hec-aHAaNUTUK




Arperauus (aggregation)

+ — HanpaBIieHHOe OTHOLLEHWE MEXAY ABYMS Kilaccamu,
npeaHasHaYeHHoe Ans NpefcTaBNeHUs CUTyaLUK, KOraa OauH U3
KNaccoB NpeCcTaBnAeT cOOOM HEKOTOPYHO CYLLHOCTb, KOTOpas

BKII0YaeT B cebs B Ka4ecTBe COCTaBHbIX YacTel apyrue
CYLLIHOCTY

Knacc-koHTenHep g

Knacc-yactb




[TpMep OTHOLLIEHMS arperauum

MepcoHanbHbIN
KOMMbIOTEP
CucTeMHbII
610K MoHuTop Knasuatypa Mbiwb




Komnoauuusa (composition)

* UM KOMNO3UMHas agpe2ayus npeaHasHaveHa ans
cneuudukaumm bonee cunbHOM POPMbI OTHOLLEHUS "YaCTb-
Lienoe", npu KOTOpoK C YHNYTOXEHMEM 0DBbEKTA Kracca-
KOHTEMHEpPa YHUYTOXAOTCS U BCE 0OBEKTDI, ABNALWMUMACS €ro
COCTaBHbIMMW YaCTAMM.

Knacc-komMnosur - Knacc-4yactb




[Tprmep OTHOLLEHNA KOMNO3ULIUK

OKHO nporpammbl
1? 14 1I1 ?
1 2 1 1
Monoca Pabovas maBHOe
3aronoBokK
NPOKPYTKK obnactb MEHI0




BapuaHTbl 0603Ha4eHNs KOMMO3NLIMKA

compacsite Window =« 1 composite name

: =1 multiplicity of part within composite
ezl scrollbar:Slicler .,,Ei R ERES &
of part |

™ class of part
0.1 Its
Company title:Header e
! Compositicn is transitive:
1
body:Panel
Division
1 composite
Department is an indirect | i
compaosite part of Company Cluster
Department 5 Communicates
Server <=— association between clusters
1
Controls o5 s
P S association within a cluster
Kiosk




UHTepdenc (interface)

* — BW[ Knacca, KOTopbIi NpeacTaBnseT cobon obbasneHne
MHOXeCTBa 0DLLEAOCTYMHbIX XapakTePUCTUK 1 0B6A3aHHOCTEN.

npedocmaensemsi i

UuHmepegeltc

BeckoHTaKTHbIWJaTumnK

< }F————-BbecKOHTaKTHbIW[aTuuK

mpebyembsl i
uHmepegeltc
CurianTpesoru O
ERETT
<<interface>>
IdaTyumk
CurHanTpeBoru ————> A
BKMIOYMUTH()

npoyYnTath ()




Control Class

@

Boundary Class

@

Entity Class

P

UML Profile for Software Development

‘0CESSES

* YNpasnaLLMn Knacc oTeevaer 3a

«control»
Class

KoopAWHaLM0 OeNCTBUN ApYyrnX

KnaccoB. ATOMY Kraccy nocbifiatT

Mano coobLLEeHMIA, a OH paccbinaeT
MHOr0 COOBLLIEHNI

«boundary»
Class

» [paHnYHBIN KNacc pacnonaraeTcs

Ha rpaHuLie CUCTEMbI C BHELLHEN

cpeaow.

«entity»
Class

» Knacc-CyLWwHOCTb COOepXUT

NHOPMALINIO, KOTOPasi XPaHMUTCS

NOCTOAHHO N HE YHUHTOXAETCA C
BblKI'TKOYEHUEM CUCTEMDI



KBanudukaTop (qualifier)

+ Keanugbukamop (qualifier) o0bbaBnseT pa3dbrneHne MHOXECTBA
acCOLIMMPOBaHHBIX 9K3EMMNISIPOB OTHOCUTENBHO 3K3EMNIIAPa Ha
KBanMMULMPOBaHHOM KOHLLE accoLmaLmm

BaHk

HomepCuyeTa

LlaxmaTHaa gockKa

*

0..1

ropusoHTanb: [opu3oHTans
BepTUKanb: BepTtukano

YenoBek

¢

1

Kesagpar




LLlabnoH (template)

* — KnaccugukaTop, KOTOpPbIM B CBOEM ONCAHUM UMEET HECKOSbKO
(opManbHbIX NapameTpoB

| T: String
___________ | _fGlmegerr2
| Cnucok popManbHbiXx | CBA3HbIAC NUCOK
— 1 napameTpos wabnoHa |
Nmsa wabnoHa
anemeHT: T[K]
Cnucok atpubyTos
wabnoHa A
Cnucok onepaymn <<bind>>
wabnoHa <T->Agpec, k->4>
CnucokAapecos

() (0)




CamocTosTenbHoe 3agaHue No2

* BbINOMHMTL TekyLLee TecTUpoBaHue: Bonpockl 12-18
+ Paspabotatb gnarpammy knaccos ans ATM

- M306pasutb cnepytowme knaccol: CardReader, Screen,
Keyboard, Printer, CashDispenser, ATMController,
BankController, Transaction, IATMBank.

- Cneuundmumposatb Ans 3TUX KNaccoB aTpudyThl U
onepauum

- /1306pa3unTb OTHOLLEHUA MEXY Knaccamu




