Nlekuus 4

BA3UC A3bIKA
BU3YAJIbBHOIO
MOLOEJINPOBAHUA



A3bIK BN3yalJibHOIO
* IIpoextupoBanue M)Oﬂgﬂoﬂg 9&%%% aenymumﬁ 3a 3TaroM

aHanuza u (QopMupoBaHus TpeOoBaHUM. 3agadyel MPOEKTUPOBAHUS
ABJISIETCS] MpeoOpa3oBaHue TPeOOBAaHUN K CUCTEME B MPOCKTHBIC PEIICHHUS,
TpeboBanus k [10 u nocTpoeHne apXUTEKTYPbl CHCTEMBL.

 Jlnsg co3gaHus MojeNed aHaliu3a W IPOSKTUPOBAHUA OOBEKTHO-
OPUCHTUPOBAHHBIX  MPOrPAMMHBIX  CHUCTEM  MCHOJB3YIOT  S3BIKA
BU3YAJILHOTO MOAEIUpPOBaHUs. [lOSBUBIINCH CpPAaBHUTEIHLHO HENABHO, B
nepuoa ¢ 1989 mo 1997 ron, 3TH A3BIKA YK€ MUMEIOT MPEACTABUTEIBHYIO
HUCTOPUIO PA3BUTHA.

* B HacTosimiee BpeMs pa3idyarOT TPU IMOKOJCHHS S3BIKOB BH3YaJIbHOIO
MojaenupoBaHusa. 1 ecaum mepBoe mokosieHue oOpaszoBaind 10 S3BIKOB, TO
YUCJICHHOCTh BTOPOTO IOKOJEHHs yxke mpeBbicuia S50 s3pikoB. Cpemu
HanOoJiee MOMYISIPHBIX S3BIKOB 2-TO MOKOJICHHS MOYKHO BBIACIUTH: S3BIK
byda (G. Booch), s3pik Pam60o (J. Rumbaugh), s3wixk [[>xexo0cona (1.
Jacobson), s3b1k Koana-Mopnona (Coad-Yourdon), s36ik llneepa-Memtopa
(Shlaer-Mellor) u 1. 1 [41], [64], [69].



A3blIK BN3yaJibHOIro MoagesrimpoBaHNA

* KaxpIi s13bIK BBOJMJI CBOU BBIPA3UTEIbHbBIE CPEACTBA,—
IIPETEHI0BAJ HA POJIb €MHCTBEHHOIO U HEMIOBTOPUMOI'O
s3bIKa. B pe3ynbrare pa3paO0TYuKu (M MOJIb30BATEIN ITUX
S3bIKOB) MEpECTAIM IIOHUMATh APYT Apyra. Bo3Hukia ocTpas
HEOOXOIMMOCTh YHU(DUKAIIUM SI3BIKOB.

* Nnesa yaudukanuu mpuseiia K MOSBICHUIO S3bIKOB 3-T0
ITIOKOJICHUS.

* B kadecTBe CTaHIAPTHOIO SI3bIKA TPETHETO MOKOJICHMS ObLI
npuHAT Unified Modeling Language (UML), co3naBaBiiuiics B

1994-1997 rogax (0CHOBHBIE pa3padOTUYNKH — TPH «amigos)
I'. byu, [I>x. Pam0o, . JI>)xekoOCOH).



YHUDUIHUPOBAHHBINA A3BIK
MOJCJTUPOBAHUSA

UML — crasgapTHbIM A3bIK JJIs1 HAIIMCAHWUS MOJEJICH aHaln3a,
IPOCKTUPOBAHUS M pealn3alid O00bEKTHO-OPUECHTUPOBAHHBIX
nporpaMMHbiX cucteM. UML  MOXET MCIOab30BarbCs IS
BU3yaJIA3alIMH, Crieuu(pUKaLIUU, KOHCTPYHUPOBAHUS 5|
JTOKYMEHTHPOBAHUSA PE3YJIbTATOB IIPOrPAMMHBIX ITPOEKTOB.

UML — 310 He BU3yaJbHbIN A3BIK IPOTPAMMUPOBAHUS, HO €rO0
MOJIEIA  NOPAMO  TPAHCIUPYIOTCA B TEKCT Ha  A3bIKAX
nporpammupoBanus (Java, C++, Visual Basic, Ada 95, Object
Pascal) u maxxe B TaOIuUIbI 1718 pesiuuoHHoM BJI.

CaoBapr UML o00pa3yioT Tpu Pa3HOBUIHOCTH CTPOUTEIbHBIX
OJIOKOB: IIPEAMETHI, OTHOILLICHHUS, TUarPaAMMEBI.

IIpenmMeTbl — 3TO aOCTpAKIMM, KOTOPHIC SIBIISIOTCS OCHOBHBIMH
3JIEMEHTAMH B MOJEJN, OTHOIIEHUS CBS3BIBAKOT 3TH IPEIAMETHI,
IAarpamMMbl TPYHIIMPYIOT KOJUICKIIMH TIPEIMETOB.



[lpeomeTbl B UML

B UML umerorcs yeTbipe pa3HOBUIHOCTU PEAMETOB:
CTPYKTYPHBIE TTPEAMETHI;

IIPEAMETHI IOBEJCHUA;

TPYIIIUPYIOLIAE TPEIAMETHI;

MTOSICHAIOIIMUE TTPEAMETHI.

OTHU NPEAMETHI ABIAIOTCAI 0a30BBIMUA OOBEKTHO-
OPUECHTUPOBAHHBIMHU CTPOUTEIbHBIMHU OJIOKaMH. OHHU
MCTOJIBL3YIOTCA 1Sl HAITMCAHUSI MOJICIICH.

Cmpykmypnbsie npeomemol ABIAIOTCA CYyIIIECTBUTECILHBIMU B
UML-mopnensax. OHu npeacTaBIIsitOT CTaTUYECKUE YaCTH
MOJICJIM — MOHSITUHNHBIC U (PU3NYECKUE DIEMEHTHI.
IIepeuncianum BOCEMb pa3HOBUIHOCTEN CTPYKTYPHBIX
PEIMETOB.



Knacc

Knacc — omnucanue MHOXECTBA OOBEKTOB, KOTOPBIE Pa3ACISIOT
OJIMHAKOBBIC CBOWCTBA, OMNEpalli, OTHOLICHUS M CEMAHTUKY (CMBICH).
Kitacc peanusyer oIuH WM HECKOJbKO MHTepdeiicoB. Kak mokazaHo Ha
puc. 10.1, rpadudeckn kiacc oTtoOpa)kaeTcss B BHUAE NPSMOYIOJbHHUKA,
OOBIYHO BKJIIOYAIOIIETO CEKIMU C UMEHEM, CBOWCTBAMHU (arpuOyTamu) H
OnepanusiMH.

Yenoeek
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Puc. 10.1. Kixaccer



ViHmepagbeuc

2. Uumepaghetic — Habop ornepauumn, KOTopble
onpenensoT YCryru Krnacca unm KOMnoHeEHTa.

NHTepdenc onucbiBaeT NOBeAEHNE 3NEMEHT],
BUOMMOE WU3BHe. VIHTepdenc MoxeT npeacrtaBnATb
NOMNHbIE YCIyrM Knacca unu KOMMOHEHTaA WM 4acTb
Takmx ycnyr. WHTepdenc onpegensietr Habop
cneundukaumm onepauun, a He Habop peanunsauun
onepauun. 'padunyeckn nHTEpdeENc n3obpakaetcqa B
BUAOE KPYyXKKa C UMEHEM, KaK nokasaHo Ha puc.

ma nHTepdenca obbl4vHO Ha4YMHaETCS ¢ BYKBbI «|».
MHTepdenc peako nokasbliBalOT CaMOCTOATESBHO.
OBbIYHO €ro NPMCOEaNHSAIOT K KIlaccy UM KOMMOHEHTY,
KOTOPLIN peann3yeTt nHTtepdgeunc.



Koonepauus

3. Koonepayus (COTpyAHHUYECTBO) ONPEACISICT B3aUMOICHCTBUE
U SIBJISCTCS COBOKYITHOCTBIO POJICH M APYTUX DJIEMEHTOB,
KOTOpBIE pa00TalOT BMECTE JJISI 00ECIIEUCHMS KOJICKTUBHOIO
MOBEJICHUS 00JIee CII0KHOI0, YeM MPOCTasi CyMMa BCEX
3JIEMEHTOB.

Takum 00pa3zom, Koonepaluu UMEIOT KaK CTPYKTYPHOE,
TaK ¥ MOBEACHUYECKOE U3MepEeHUsA. KOHKPETHBIN KIIaCC MOXKET
y4aCTBOBATh B HECKOJIBKHUX KOOIEpaIUsIX.

[ paduuecku koomepanust H300paxaeTcs Kak
YHKTUPHBIN 3JUIUIIC, B KOTOPBIM BIIUCHIBACTCS €€ NMHI.



[ padomnyecknsa koonepaums

O

IlYyeba
Prec. 10.2, inTeppencn
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Axmep

4. Akmep — HaOOP COITIACOBAHHBIX POJIEH, KOTOPHIE MOT'YT UT'PATh
10JIb30BAaTEIIM IIPU B3aUMOJICHCTBUHU C CUCTEMOM (ee dimemeHnTaMu Use
Case). Kaxnas poiib TpeOyeT OT CUCTEMBI OIPEICIICHHOTO MOBEICHUSI.

* Kak nokaszaHo Ha puc., akTep n300pa)kaeTcsi Kak MPOBOJOYHbBIN YEJIOBEUEK
C UMEHEM.

JaKazunk



Inemenum Use Case

5. Snemenm Use Case (IlpenieneHT) — onucaHue
MOCJIEI0BATEILHOCTHU JCUCTBUM (MJIN HECKOIBKHUX
MOCJIEIOBATEILHOCTEM ), BBITIOJIHSIEMBIX CHCTEMOM B HHTEPECAX
OTIEJILHOIO aKTEPA U MIPOU3BOAAIINX BUAUMBIHN IS aKTEpa
pE3YJIbTAT.

* B monenu anement Use Case nmpuMeHsieTCs sl CTPYKTYPUPOBAHUSA
nmpeaMeToB noBeAcHud. JineMeHT Use Case peanusyercs
koornepanuent. Kak mokaszano Ha puc., anmement Use Case
M300paKaeTCs KaK AJUIMIIC, B KOTOPBIM BIUCHIBAETCS €0 UMS.

Qbpabotka Jakasa



Axmuenvlil Kiacce

6. AKmueénbwtii Knacc — Kiacc, Ybl 00bEKTHI MMEIOT OJWH MJIN HECKOJIBKO
MPOLIECCOB (MJIA MOTOKOB) M MOATOMY MOTYT MHUIIMUPOBATH
VIIPABJISIONIYIO JICATEIbHOCTh. AKTUBHBIN KJ1aCC ITOX0K HAa OOBIYHBIN KJIacc
32 UCKJIFOUEHHUEM TOTO, YTO €ro OOBEKTHI ICHCTBYIOT OJTHOBPEMEHHO C
o0beKTaMM ApyTrux KiaccoB. Kak mokazaHo Ha puC. aKTUBHBIN Kj1acc
M300paXkaeTcsl KaK YTOJIIEHHBIN MPSIMOYTOJIbHUK, OOBIYHO BKIIFOYAIOITHMA
MMsi, CBOMCTBA (aTpUOYThI) U OIIEPAIHH.

LleHTpYnpasnequa

3anyCTuTh ()
OCTAHOBUTD {)




KomMrioHeHm

7. Komnonenm— dbusndeckas v 3aMeHsIeMasi 9aCTh CUCTEMBI, KOTOpas
COOTBETCTBYET HaOOpy MHTEP(PEHCOB U 0OECIIEUNBAET peaan3aIui0 3TOro
HaOopa uHTEPGhECoB.

OOBIYHO KOMIIOHEHT — 3TO (pU3UYECKas YIAKOBKA Pa3IMYHbIX
JOTUYECKHUX AJIEMEHTOB (KJIaCCOB, MHTEP(PEHCOB U cOTpyaHn4EeCTB). Kak
[IOKa3aHO Ha PHUC., KOMIIOHEHT U300pakKaeTcCsl KaK MPSIMOYTOJIbHUK C
BKJIaJIKAMH, OOBIYHO BKJIFOYAIOIINI UMSI.

Pro
XY-CPp
C 1]




Vizern

8. Y3en — pusndeckuid 3JIEMEHT, KOTOPBIM CYIIECTBYET B IEpHO PaOOThI
CUCTEMBI U MPEJICTABIISIET PECYPC, OOBIYHO UMEIOIIUNA NaMSITh U
BO3MOXXHOCTH 00pabo0TKu. B y3i1e pa3meniaercss HAOOp KOMIIOHEHTOB,
KOTOPBIA MOXKET EPEMENIATHCA OT y3Jia K y3iy. Kak nmokazano Ha puc. 10.8,
y3€11 U300pakaeTcs Kak KyO ¢ UIMEHEM.

BuaHec-
NoruKka




[Ipeomemut noseodeH s

e IIpeomemut noeedenusn — nuHamuueckue yactu UML-monenen. Onn
SABJISIOTCS TJ1arojaaMu MOJCIICH, IIPEICTaBICHUEM MOBEACHUS BO BPEMEHU U
MIPOCTPAHCTBE.

* B3aumooeiicmeue — NOBEICHUE, 3aKIIIOYAIOIIEE B ce0e Habop
COOOIIIEHUM, KOTOPBIMU OOMEHHMBAETCA HA0OOP OOBEKTOB B KOHKPETHOM
KOHTEKCTE JJIs1 JOCTHIKEHUS OTIpeieICHHOM 11esii. B3anMoelicTBre MOXKeT
ONPENeIISITh JUHAMUKY KaK COBOKYITHOCTH OOBEKTOB, TaK U OTACIHHOMN
omnepauu. JJIeMEeHTaMU B3aUMOJICCTBUS SIBISIOTCS COOOIIEHUS,
IIOCJIEI0BAaTEIbHOCTh ASHCTBUM (IIOBEICHUE, BBI3IBAEMOE COOOIIICHUEM) U
CBsI3M (COeIMHEHUS MEXay oObekTaMu). Kak mokazaHo Ha puC. COOOIICHUE
M300pa)kaeTcs B BU/JIC HAPaBICHHOW JIUHUHU C UMEHEM €€ OTIepalltHu.

display
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Koneunwviu asmomam

* Koneunwtit agmomam — noBeJICHUE, KOTOPOE OMPEICIISIET
MOCJIEA0BATEIILHOCTh COCTOSSHUI O0OBEKTa WU B3aUMOJICHCTBHS,
BBITIOJIHSIEMBIE B XOJI€ €0 CYILIECTBOBAHMUS B OTBET HA COOBITUS (U C YUYETOM
00s13aHHOCTEM 110 ATUM COOBITHSIM). C MOMOIIbI0 KOHEYHOIO aBTOMAaTa
MOXET ONMPEACTATHCS MTOBEACHUE HHANBUIYAIBHOIO KJIacca WU
KOOTIEpAIIMH KJIACCOB. DJIEMEHTaMH KOHEYHOI'O aBTOMAara SBJISIOTCS
COCTOSIHUSI, TIEpeX0/ibl (OT COCTOSHUS K COCTOSHUIO), COOBITUS (MPEAMETHI,
BBI3BIBAIOIIME MEPEX0/Ibl) U ACHUCTBUS (peakiuu Ha nepexon). Kak
MIOKa3aHO Ha PHUC., COCTOSIHUE N300paKaeTCs KaK 3aKPYyTJIICHHBIN
IPSMOYTOJILHUK, OOBIYHO BKJIFOUAIOIIMN €r0 UMSI M €T0 ITOACOCTOSTHUS
(€eclii OHU €CTh).

Perynuposaune



[ byninupyrowue ripedmemas

« [pynnupyrouwue npedmems! — OpraHM3aLNoHHbIe YacT UML-
mMoaenen. 3To ALWMKK, MO KOTOPbIM MOXET ObITb pasnoXxeHa Moaerb.
MpenycmoTpeHa ogHa pa3HOBUAHOCTb rpynnMpyoLLEero npegmeTa —
naker.

» [lakem — obWwmn MexaHn3m Ans pacnpegeneHns anemMeHToB No
rpynnam. B nakeT moryT nomeLaTtbCa CTPYKTYPHbIE NPeaMETHI,
npeaMeTbl NOBEAEHNA N JaXe ApYyrvue rpynnupoBky npeameTtos. B
OTNn4YMe OT KOMMNOHEHTA (KOTOPbIN CYLLEeCTBYET B Nepuog
BbINOSTHEHUS), NAKET — YMCTO KOHUENTYarbHOE MNOHATUE. OTO
O3Ha4aeT, YTO MakeT CYLLECTBYET TOSIbKO B rnepuos paspaboTtkn. Kak
NoKasaHo Ha puC., NakeT U300pa)kaeTcsl Kak narka ¢ 3aknagkou, Ha
KOTOpOM 00603HA4YEeHO €ro UMsi U, MHOTAa, ero cogepxaHue.

Wntepthencroie
ANEMBHTL

e [lakeTnbl



[losicHAOWUE npeomema

* [losicHAOWUE NpeomMembl —
pasbacHsoLwWme yactn UML-moaenen. OHu
ABMATCA 3aMe4YaHUAMMN, KOTOPble MOXHO
NPUMEHUTL AN ONMcaHns, OObACHEHUA U
KOMMEHTUPOBAHNA NMtoOOro arieMeHTa
mogenwu. [lpegycmoTpeHa ogHa
PA3HOBUAHOCTb NOACHSAIOLLErO NpeamMmeTa
— npumMmeYyaHue.

KpuTiyHa
no ANUTEN6HOCTH




YCTAJIN!



OTHOWweHna B UML

B UML umerorcd yeTbipe pa3HOBUIHOCTU OTHOIICHUN:
1) 3aBUCUMOCTB;

2) accolanmusi;

3) 000011IcHuE;

4) peanuzaiusi.

DTH OTHOIICHUS SIBIISIFOTCS 0a30BBIMHU CTPOUTEIILHBIMU
OJIoOKkaMu OTHOIIECHUW. OHM HUCIOJIB3YIOTCS IIPH
HalmMcaHuu MOJIEJIEMN.



OTHOLLEHUNA B AanarpamMmmMax KiiaccoB

Accoumauus
Q6obwenure >
: Floaxnace Cynepxnacc
3aBNCHUMOCTDL mmmmmmmmem
3asCcuMbii HesasucHMbLIK

INeMeHT FNeMEeHT

Peanwsaumwa === 0 ---------- >
MpueMunk  VICTOMHMK

Arperauma SN e

Llenoe Yacte
Komnoanumn = N

{branyeckoe BKNKYEHNE)




Accouyuayuu oTobpaxatoT CTPYKTYPHbIE OTHOLLEHNSA MEXAY IK3eMnnsipamu
KIaccoB, TO eCTb COEANHEHUA MEXOY oObeKkTamu.

O606uweHue — OTHOLWEHNE MeXOy ODLLMM NpeaMETOM
(cynepkrnaccom) n cneymanm3npoBaHHON PasHOBUOHOCTLIO 3TOIM0
npeameTta (nogknaccom). [Nogknacc MOXeT UMETb O4HOro poauTens
(0OOQMH cynepknacc) Unm HecKomnbko poauTenen (HeCKOSbKO
cynepknaccosB). Bo BTopom crny4ae roBopaT 0 MHOXXeCTBEHHOM
HacnegoBaHUN.

3aeucumMocmb SABIAETCH OTHOLLIEHMEM UCTOSIb30BaHUA MeXay
KIMMEHTOM (3aBUCUMbIM SNIEMEHTOM) 1 NOCTaBLUMKOM (HE3ABUCUMbBIM
3NEMEHTOM).

Peanu3sayusi — ceMaHTU4YeCKOe OTHOLLEHWE MeXay Krnaccamu, B
KOTOPOM KJiacC-npUeMHUK BbIMOMNHAET peanu3aunto onepaumnm
NHTepdenca Krnacca-mcTouHuKa.

Aepezayus -npouecc o00begnHEHUS NIEMEHTOB B OHY CUCTEMY
Komno3uuusi (arpernpoBaHne) — meTogmnka cosgaHns HOBOIO

Knacca B 0ObEKTHO-OPUEHTUPOBAHHOM NMPOrpaMMUPOBAHUM U3 yXKe
CYLLIECTBYHOLLIMX NMYTEM BKMOYEHUS



3asucumocms

* 3asucumocmp — CEMaHTUUYECKOE OTHOIICHUE MEXY JIByMsI IPEAMETAMH,
B KOTOPOM M3MEHEHUE B OJJHOM IpeaMeETe (HE3aBUCUMOM MPEAMETE) MOXKET
BJIMSATh HA CEMAHTUKY APYTOTo MpeaMeTa (3aBUCUMOTo npeamera). Kak
MIOKa3aHO Ha PHUC., 3aBUCUMOCTb N300paKaeTCs B BUJIEC ITYHKTUPHOUW JINHUH,

BO3MOYKHO HAIPABJIICHHOW HAa HE3ABUCUMBIU MPEAMET U MHOTIA UMEIOIIEH
METKY.

display
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3asucumocme

e 3asucumMocmb — CEMAHTUYECKOE OTHOLLEHNE MeXaY ABYMS
npegmMeTtamm, B KOTOPOM M3MEHEHME B O4HOM NpeamMeTe
(HesaBMCMMOM NpeaMeTe) MOXET BNUATb HA CEMaHTUKY Apyroro
npeamerta (3aBMcnumoro npeamerta). Kak nokasaHo Ha puc.,
3aBUCUMOCTb U300paxkaeTcs B BUAE MYHKTUPHOM NUHUN, BO3SMOXHO
HanpasfeHHOW Ha He3aBMCUMbIN NpeaMeT 1 MHorga UMetoLLEen
METKY.

R

3axas

npoBepkaflocTyNHOCTH (KH: KHura)
Aobasure (KH: KHura) b - e - - > Knura
yaanutb (k. Krura)

<<friend>>

..,.*--.)

Mpocmorp
3akala




Accoyuauus

e Accouuayusi — CTPYKTYpPHOE OTHOLLEHME, KOTOPOE OMnnUCbIBaeT
Habop CBA3EN, ABMSAIOLWNXCA COEANHEHNEM MEXOY OObeKTamMu,
accouuaumns nsobpaxkaetcs B BUAE CrnsioLLHON NMUHUN, BO3MOXKHO
HanpasrieHHOW, MHOr4a MMeoLLEN METKY M 4YacCTO BKI1HoYaloLLEN
apyrue «ykpawleHusa», Takne Kak MOLHOCTb 1 UMEeHa pPonewn.

e Arperauusa — 970 crieumnarnbHasa pasHOBMOHOCTb accoumnaumuy,
npeacTaBnaoLLasd CTPYKTYPHOE OTHOLLEHME MexXay LenbiM U ero
yactamun. Kak nokasaHo Ha puc

1 L

Jaxkasuuk Iakas

Yontcan P



OIUH U TOT K€ KJIaCC B pa3HbIX aCCOLMAUIX MOXKET
AT'PaTh Pa3HbIC POJIH.

* YacTo BaxxHO 3HATHb, KAK MHOI'O OOBEKTOB MOYKET COCHAUHATHCA
qCpe3 IK3CMILIAP aCCOLMUAIINH. ITO KOJINYECTBO Ha3bIBAETCA
JIO’)KHOCTBIO POJIM B aCCOLHUAIINH, 3AIIMCBIBACTCA B BUAC
BBIPAKCHUSL, 3a1A0IICTO JUAIIa30H BCIIMYNH NJIX OAHY

BEJINUNHY

1..'

" Nepe

PaboTHm

Paforonarens

~ OpraHHsauma \

* 3anych MOIIHOCTH HA OJJHOM KOHIIE aCCOLMAIIUH OIIPEACIISICT
KOJIMYECTBO 00BEKTOB, COEIUHAECMBIX C KaXKJILIM OOBLEKTOM Ha

IIPOTUBOIIOJI0XKHOM KOHIIE accouuanuu. Hanmpumep, MOxKHO
3a]1aTh CJIEIYIOIIME BApUAHTHI MOIITHOCTH:



OoobueHue

* 0O606uwenue — OTHONICHHUE CIICLIMAIN3allMK/0000ICHHUSI, B KOTOPOM
O0OBEKTHI CIICIIUAIM3UPOBAHHOTO AJIEMEHTA (ITIOTOMKA, PEOCHKA) MOTYT
3aMEHATh 0OBEKTHI 000OIIEHHOI0 AJIEMEHTA (MpeaKa, poauTens). MHade
TOBOPSI, TOTOMOK pa3fieiisieT CTPYKTYpy U MoBeAaeHue poaurtens. Kak
IIOKa3aHO Ha puC., 0000IEeHNE N300paKaeTCs B BUJIE CIUIOIITHOM CTPEIKU C

ITOJIBIM HAKOHCYHHUKOM, YKA3bIBAIOIIINM HA POAUTCIIA.

NeTawwvi
npeameTt

XpaHunuuie
BeLten

JleTawwm
wxad




Peanuzauus

* Peanuszayusa — CEMaHTUYECKOE OTHOIIICHUE MEXY KIaCCU(UKATOPAMHU,
I7I€ OJIUH KJIACCU(UKATOP OMPEACTICT KOHTPAKT, KOTOPBIN JPYTroi
KJIACCU(UKATOP 00S3YETCs BBIMOIHATH (K KJIIACCH()UKATOPAM OTHOCST
KJIACChI, HHTEp(ENChI, KOMIIOHEHTHI, 2eMeHThI Use Case, koomepaiymn).
OTHOIIEHMS peanr3aluyd NPUMEHSIOT B JIBYX CIy4dasiX: MEXKIY
uHTEpdEcaMu U KiaccaMu (MM KOMIIOHEHTAMH ), PEATM3YIONIUMU HUX;
mexay aneMmentamu Use Case u KkoonepanusiMi, KOTOPbIE PEATU3YIOT UX.
Kak noka3zaHo Ha puc., peanuzanus n300pakaeTcs KaKk HEUTO CPEIHEES
MEX Ty 0000IIEHUEM 1 3aBUCHMOCTBIO.

<<interface>>
Ofipaborymk xatanora

e vmmmmaannnee: Katanor

3anoMvHars ()
UCKaTD ()




Ounarpammbl B UML

* Nuazpamma — rpaduyeckoe NpeaCcTaBICHUE MHOXKECTBA
3JIEMEHTOB, HaM0O0JI€€ YaCTO N300paKaeTCs KaK CBSI3HBIN Ipad
M3 BEPIIUH (IPEIMETOB) U AyT (OTHOIICHUM ).

* JluarpaMmbl pUCYIOTCH JJIs1 BU3YAIIU3ALIMU CUCTEMBI C PA3HBIX
TOYEK 3PEHHUS, 3aT€M OHU O0TOOpakaroTcs B cuctemy. OObIUHO
ararpaMma JIaeT HEIOJHOE MPEICTABICHUE DJIEMEHTOB,
KOTOPBIE COCTABJIAIOT CUCTEMY. XOTA OAWH U TOT K€ DJIIEMEHT
MOJKET IOSIBJIATHCA BO BCEX JUAarpaMMax, Ha IPaKTUKE OH
MOSIBJIIETCSA TOJBKO B HEKOTOPBIX AUarpammax. TeopeTudecku
ararpaMma MOXKET COJIEPKaTh JH00YyH KOMOWHAIHIO
IIPEAMETOB U OTHOIIEHUH, HA TIPAKTUKE OTPAHUYUBAKOTCS
MaJIbIM KOJIMYECTBOM KOMOMHAIIHM, KOTOPbIE COOTBETCTBYIOT
IISITH TIpeacTaBieHusIM apxuTekTypsol [1C. 1o 3Ton nmpuunHe
UML BkiroyaeT AeBATh BUIOB JUATPAMME:



Buabl anarpamm

1) gnarpamMmmbl Krnaccos;

2) AnarpamMmmbl OOBHLEKTOB;

3) anarpammel Use Case (guarpamMmmbl NnpeLeneHToB);
4) anarpamMmbl nocregoBaTernbHOCTH;

5) gnarpamMmmbl COTpyoHUYECTBa (koonepauumn);

6) QnarpamMmmbl CXeM COCTOSAHUM;

7) Anarpammbl 4eATeNbHOCTH;

8) KOMMNOHEHTHbIE AnarpamMmebl;

9) AnarpamMmmbl pasmMmeLleHnsa (pa3BepThbiBaHNA).



Buabl anarpamm

* Nuazpamma  Kaaccog  TOKa3bIBAET  HA0OpP  KJACCOB,
MHTEPp(PEHCOB, COTPYAHUYECTB W HUX OTHomeHuu. Ilpu
MOJIEJTUPOBAHUHA 00BEKTHO-OPUEHTUPOBAHHBIX CUCTEM
AUarpaMMbl  KJIACCOB  HCIIOJB3YIOTCA  HAWOOJIeE  4acTo.
JlnarpaMmBbl KJIACCOB OO€CIEYMBAIOT CTAaTHYECKOE ITPOCKTHOE
MIPEACTABJIICHUE CUCTEMBI. /[MarpaMMbl KJIACCOB, BKJIFOUAFOIINE
AKTUBHBIE KJIACCHI,

* luacpamma  00vekmog  OOECIICUMBAIOT  CTaTUYECKOE
NPEJACTABIICHUE TPOILIECCOB CHUCTEMBI, IIOKa3bIBAET HAOOP
OOBEKTOB M WX  OTHOIIeHus. Jluarpamma  OOBEKTOB
MPEACTABIISIET CTATUYECKUU «MOMEHTAJIbHBIK CHUMOK» C
9K3EMILISPOB IPEIMETOB, KOTOPHIE HAXOIATCS B JuMarpamMmax
kiaaccoB. Kak W jaumarpaMMbl KJIacCOB, ATH JgUarpamMbl
00€CIIEUMBAIOT CTAaTUUYECKOE IIPOCKTHOE IIPEJCTABICHUE WIIM
CTaTUYECKOE MPEACTABICHUE MPOIECCOB CUCTEMBI (HO C TOYKH
3pEHUS PEAIBHBIX WK (DOTOTUIUYHBIX CIIYYAEB).



Buabl anarpamm

 [luazpamma Use Case (Anarpamma npeueneHToB)
nokasbiBaeT Habop anemMeHToB Use Case, aKTEPOB N UX
OoTHoLweHnn. C nomMoLLbo anarpamm Use Case OJ151 CUCTEMbI
co3gaeTcd ctaTudeckoe npeacraBrieHne Use Case. OTH
anarpammbl OCODEHHO BaXKHbI MPU OpraHnu3aumnm u
MOOeNnnMpoBaHNM NOBEOEHUSI CUCTEMbI, 3agaHNn TpeboBaHU
3aKas4yumka K cucteme.

o [luacpamma e3aumodelicmeusi NokasbiBaeT
B3auMOOEeNCTBUE, BKNovatoLee Habop 06BHEKTOB U NX
OTHOLLEHWUI, a TaKXe NMepeckhINaemMble MeXxagy oobekTamu
coobuleHunsa. lnarpammbl B3aMmogencTemsa obecnevynBaroT
ONHaMU4YecKoe npeacTtaBneHne cuctemol. Anarpammboil
nocrieqoBaTefIbHOCTU U AnarpamMmMbl COTpyaHUYeCcTBa —
9TO pa3HOBMAHOCTW AnarpamMmm B3anMoOenucTeug.

o [luacpamma nocrnedosamesibHOCMU — 3TO AnarpamMmma
B3aMMOOENCTBUSA, KOTOpas BblOeNseT ynopsgoyeHme



Buabl anarpamm

* [uazpamma compyOdHu4yecmea (ouarpamma koonepawmm) — 31O
avarpaMmma B3aMOAENCTBUS, KOTOpas BblAENSET CTPYKTYPHYIO
opraHu3aumio 06bEKTOB, MOCHINALLNX U MPUHUMAIOLLINX
coobLleHust. AnarpamMmmbl nocrneaoBaTernbHOCTU U AnarpaMmmb
COTPYAHUYECTBA N30MOPMHbI, YTO O3HAYAET, YTO OAHY AnarpaMmmy
MOXHO TpaHcopMMpPoBaTh B APYryo AnarpaMmmy.

e [uaepaMma cxeM COCMOSIHUU NOKa3bIBAET KOHEYHbIN aBTOMAT,
npeacTaBnsieT COCTOSAHUSA, Nepexoabl, COObITUA N AENCTBUSL.
[narpammbl CXeM COCTOSIHU 0becnevnBaroT AuHaMmM4eckoe
npeacraBneHne cuctemMbl. OHM 0COBEHHO BaXKHbI Npu

MoOenMpoBaHMM NoBeaeHns MHTepdenca, Knacca unu
COTpyAHWYecCTBa.

o Nluaecpamma dessimesibHOCMU — crieumanbHasa PpasHOBUOHOCTb
anarpamMmmbl CXEM COCTOAHUUN, KOTOpas NoKasbiBaeT NOTOK OT
OENCTBUSA K OENCTBUIO BHYTPU cucTeMsbl. [lnarpamMmmbl 4eATENBHOCTU
obecneynBaloT AnHammdeckoe npeacrasneHne cuctemMsl. OHu

0CODEHHO BaXXHbl npn MoaesinpoBaHN beHKLl,l/IOHaJ'IbHOCTVI CNCTEMDI
N BblOESTAKOT NOTOK YyrpaBlieHnA Mexay obbekTamm.



Buabl anarpamm

 KomnoHeHmHasi duazpamMma nokasblBaeT opraHn3aumio
Habopa  KOMMOHEHTOB W  3aBUCMMOCTU  MexAay
KOMMOHEHTaMMN. KOMMOHEHTHbIE avarpamMmmbl
obecrne4ynBatoT cTaTnyeckoe npencrasneHue
peanusaumn cuctembl. OHM cBSI3aHbl C Aguarpammamu
KflaccoB B TOM CMbIClE€, YTO B KOMMOHEHT OObLIYHO
oTobpaxaetca OOWMH  WUMIN  HECKOSIbKO  KNaccos,
NHTEPENCOB NUNM Koonepauun.

e MNuazpamma pas3MeuweHust (anarpamma
pa3BepTbiBaHUSA) NnokasblBaeT KOH(Urypaumio
obpabaTbiBaloLLKMX Y3r10B Nepuoaa BbIMOSIHEHUSA, a TaKKe
KOMMOHEHTbI, XXUBYLLUME B HUX. [lnarpamMmbl pasmeLleHus
obecne4ymBaloT cTaTun4eckoe npeacraBneHne
pa3mMeLleHnsa cnctembl. OHM cBA3aHbl C KOMMOHEHTHbLIMMU
anarpaMmamMm B TOM  CMbICe, 4YTO Yy3en O0OblYHO
BKJ1HOMaET OOMH UM HECKOSTbKO KOMMOHEHTOB.



HnarpaMmmbl OeATeNbHOCTHU

e JlmarpamMma J€sATEIbHOCTU IPEACTABIISICT 0COOYIO PopMy
KOHEYHOT'0 aBTOMaTa, B KOTOPOM MOKa3bIBAIOTCS MPOIIECC
BBIYMCJICHUM U MIOTOKH PadoT.

* OCHOBHOM BEPIINHOM B AUarpaMMe JACATCIbHOCTH SIBIISICTCS
COCTOSIHUE JICHCTBHUS, KOTOPOE U300paKaeTCs Kak
IPSMOYTOJBHUK C 3aKPYIJIICHHBIMA OOKOBBIMM CTOPOHAMM.

(Co:matb Ka'ranor)
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Iunarpammbl B3aumoaencTteus

e JluarpamMMbl B3aMMOJICUCTBHUS IPEAHAZHAYECHBI JJIS
MOJICJTMPOBAHUS JTUHAMUYECKHUX ACIIEKTOB CHCTEMBI.
JlnarpaMmma B3aUMOIECHUCTBUSA ITOKA3bIBAET B3AUMOECHCTBUE,
BKJIFOYAIOIIee HA0Op OOBEKTOB 1 MX OTHOIIICHHUM, a TAKXKe
nepechlIaeMbI€ MEXTY 00beKTaMu co0o0IeHus1. CyIeCTBYIOT
JIB€ PA3HOBUIHOCTH JIMArpPaMMBbl B3AUMOJICHCTBUS —
ararpaMma IocJeI0BaTeIIbHOCTA U JUarpaMma
COTPYIHHUYECTBA. J[marpaMmma mocnen0BaTeIbHOCTH — 3TO
ararpaMma B3auMOACUCTBUSI, KOTOPAs BBIACIISIET
YIIOPSIAOYEHHUE COOOIICHUH MO BpeMeHu. Jluarpamma
COTPYIHHAYECTBA — ATO JHMArpaMmMa B3auMOICHCTBH, KOTOpas
BBIJICISCT CTPYKTYPHYIO OpraHU3aIii0 00ObEKTOB,
MOCBHLIAOIIMX U IIPUHUMAIOIINX COOOIICHUS. DIEMEHTaMU
ararpaMM B3aMMOJICHCTBHUS SBJISIOTCSA YUYACTHUKHU
B3aMMOJICHUCTBUSI — OOBEKTEHI, CBSI3U, COOOIIEHUS.



 [lnarpammbl COTPyaHMYECTBA OTODpaXatoT
B3aMMOOENCTBNE OOBLEKTOB B NMpoLiecce
bYHKLUMOHUPOBaAHUA CUCTEMBI. Takue
anarpamMmmbl MOOENUPYIOT CLUEHAPUN
noBedeHnsa cucTemMol. B pycckon
nuTtepaTtype auarpammbl COTPYAHNYECTBA
4acTo Ha3bIBaAOT AnarpaMmmamm
KoonepaLumn.



Jlmarpamma COTpyaIHHUYECTBA

8: Nporxoa ()
N: Nporpammallonera >>
1: Bein¥Ynpasn () \L 4: TekywCkop ()
6: TexywYrn (}
<<global>> <

2: BxnamCkop {)
3: BxaWamyen {} Jt

<<globaj>>

g: Darduk

\

7. [T«T3an]: BknPeryrn ()

—~3

<<local>>

Y: Perynarop¥Yrnos
5: [T>Taan)]: BknPerCkop () : =

<<[pcal>>

C: PerynaropCkopocTu




e Jlmarpamma IMocCJI€I0BaTEIbHOCTA — BTOPasi PA3HOBHUIHOCTD
IrarpamMm B3auMoJieMcTBrs. OTpakas CliCHapHUM MOBEJACHUS B
CHUCTEME, 3Ta AuarpaMma odOecrednuBaeT 00JIee HAITIIJHOE
IpeJICTaBICHUE MOPsJIKa nepeaadn cooouienuil. Ilpasaa, ona
HE ITO3BOJISIET MOKA3aTh TAKWUE JIETAIN, KOTOPHIC BUIHBI Ha
aarpaMMe COTPYIHUYECTBA (CTPYKTYPHBIE XapaKTEPUCTUKHU
O0OBEKTOB U CBSI3EH).

* I'paduuecku guarpamMma mocjiaeI0BaTeIbHOCTH —
Pa3HOBUHOCTh TAOIHUIIbI, KOTOpAsk MOKA3bIBA€T OOBEKTHI,
pa3MeEILEHHBIC BAOJb OCU X, U COOOIICHMS, YIIOPSAOYCHHBIC
110 BPEMEHM BJIOJIb OCH Y.



AuarpamMmma 1o CJICIJO0BATCIIbHOCTHU

Q6veKTwI
[ Nporpamma , ) C: Peryngtop Y: Perynarop
n : ponnep O: Oa C
A K: KoxtponnepCY TYUK i
_:| : BuinyYnpaen () : : ! :
| BrnMamCrop (). | : ;
BrknWamyen () ]] E E
1 : : ®
TekywCko ) b ' =
< ywCkop (} : : |2
[T>T3aa] BknPerCkop () ! : v“’
TekywYrmn I >[:| :
x ywyrn (} : ‘ :
[T<T3ag] BknPer¥rn (} ! d
Mporkos ) E E >[:I :




MexaHn3mMbI pacumpeHus B UML

UML — pa3BuThIi A3bIK, UMEIOIIUN OOJIBIIINE BO3MOXKHOCTH,
HO JaK€ OH HE MOXKET OTPA3UTh BCE HIOAHCHI, KOTOPHIE MOT'YT
BO3HUKHYTb IIPU CO3JAHUU PA3JIMYHBIX Mojieneu. [loatomy
UML co3maBajics KaKk OTKPBITBIM SI3bIK, JOMYCKAKOIIUN
KOHTPOJUPYEMbIE PACILIMPEHUS.

Mexanuszmamu pacimupenus B UML sBisroTes:
OTPaHUYCHUS;
TETOBBIC BEJIUYUHBI;

CTEPEOTHUIIHL.



OepaHuyeHue (constraint)

e OepaHu4eHue (constraint) paclUMpaeT ceMaHTUKY CTPOUTENbHOIO
UML-6noka, no3Bonssi 4o6aBnTb HOBLIE NpaBuna Unm
Moamnduumnposatb cyulecTteyowme. OrpaHnvyeHne rnokasbiBarT Kak
TEKCTOBYIO CTPOKY, 3aKITHOYEHHYI0 B pUrypHbie ckobku {}. Hanpumep,
Ha pUC. BBEAEHO NPOCTOE OrpaHMYeHne Ha CBOUCTBO CyMMa Knacca
Ceccusi baHkomama — ero 3Ha4deHune JOoSmKHO BbITb KpaTHO 20.
Kpome Toro, 3gecb nokasaHo orpaHU4YeHue Ha ABa d3fieMeHTa (aBe
accoumaummn), OHO pacnosaraeTcya Bo3fe NyHKTUPHOU NUHUH,
COEQUNHAIOLLEN SNIEMEHTHI, U UMEET CneayoLmnmn CMbIC —
BragernbLeM KOHKPETHOro cHeTa He MOXET ObITb U OpraHm3auums, u

nep«

Cecens Bankomarta

cymma: [lennru {Bennunna kpatha $20) o |

Cuer

" CuetOprannaaLuv

fpocToe orpaHuMeHna

" TtepcoHansHeiMCuer

Oprannsauws

i Mepcoxa
\

OrpaHuveHue

Ha HECKONbKO INemMeHTOoR



Tecoeas senu4uHa (tagged value)

Te2oeast eentu4uHa (tagged value) pacLUMpAET XxapakTepPUCTUKA
cTpouTenibHoro UML-6s510Kka, No3Bonss co3gatb HOBYH MHdOpMaLMIo
B crneungukaumMm KOHKPETHOro afieMeHTa. Terosyto BENMUYNHY
NoKasbIBalOT Kak CTPOKY B ourypHbix ckobkax {}. CTpoka nmeet Bua

NMSA TErOBOW BENMUYNHBI = 3HAYEHME.

NHorpa (B Clrliy4ae rnpegoripeaeiieHHbIX Teros) YKa3bIBa€TCA TOJIbKO
NMS TErOBOW BESTNYMNHBI,

OTmMeTuM, 4YTO Npm paboTe ¢ NPOAYKTOM, UMEKOLLMM MHOIO
peanusauunu, Nosie3Ho OTCNEeXnBaTb BEPCUIO U aBTopa
onpenerieHHbIX 6nokoB. Bepcusi u aBTop HE NpuHagnexar K
OCHOBHbIM NOHATUAM UML. OHM MOryT ObITb 4OOABMEHLI K FTI0OOMY
cTpouTenbHOMY BroKy (HanpuMmep, K Kraccy) BBeaeHnem B 6510k
HOBbIX TEroBbIX BeNIMYMH. Hanpumep, Ha puc. 10.18 Kknacc
TekcTtoBbInllpoLueccc o
BEpCuUn n aBTopa.

TekcToBLW TpOUeCCop

{sepcua = 4.2, aprop = bergep}




Cmepeomurt

e Cmepeomurn (stereotype) paclUMPSIET CrioBapb A3bIKa,
NO3BOJIAET cOo34aBaTb HOBble BMAObl CTPOUTESbHbIX
6510KOB, NPOU3BOAHbIE OT CYLLECTBYIOLLNX U
yUYUTbIBaOLLME crieunduky HoBoOM Npobnemoi.

e ONEeMEHT CO CTEPEOTUMNOM SIBNSIETCA Bapnaymen
CYLLIECTBYIOLLIETO AfIEMEHTA, UMEIOLLIEN TaKY0 XKe bopmy,
HO OTNINYAIOLLLYIOCS MO CYTU. Y HEFO MOTYT ObITb
OOMNOMHUTENbHbIE OrPaHUYEHNS U TEFOBbIE BEMNNYNHbI, a
Takke gpyroe BusyansHoe npeacrtasnieHme. OH nHadve
obpabaTbIBaeTCA Npu reHepaumm nporpaMmmHoOro Koaa.
OTobpakatoT CTEPEOTUN KaK M4, YKa3biBaEMOE B
OBOMHbIX YIMOBbLIX CKODKax (Mrnn B YrioBbIX KaBblyKax).



Cmepeomurt

[MpMmepbl 3NeMeHTOB CO cTepeoTunamMmm NpuBeaeHbl Ha puc. 10.19.
CtepeoTun «exception» roBOPUT O TOM, YTO KJlacc
[MoTepsa3Ha4YMMOCTHM TENEpb paccMaTpUBaETCs Kak cneumarnbHbIn
Krfiacc, KOTOPOMY, NOMOXUM, pa3peLlaeTcsi TONbKO reHepaums u
obpaboTka curHanoB nckntoveHnmn. Ocobblie BO3MOXHOCTU
MeTaknacca nony4yun kracc dnemeHtMogenu. Kpome Toro, 3gecb
NnokasaHo NpMMeHeHune ctepeoTunna «call» K OTHOLLUEHUIO

3at

<<metaclass>> <<gxception>>

3nemerTMonenu foTepR3HayuMocTH

MeHemkepPaboT b - - cocoooo.. .’:X-)l MInaHMpoBLIMK

Ncxoarar anepauuns BuiabgasT LaNeayio



MEXaHU3MbI PACIIUPEHUS

* Takum 00pa3oM, MEXaHU3MbI PACIIAPEHUS
O3BOJIAOT anantupoBarb UML nog Hy X bl
KOHKPETHBIX IMPOEKTOB U 110/, HOBBIC MMPOTPaMMHBIE
TEXHOJIOruu. Bo3sMokHO noOaBiicHHE HOBBIX
CTPOMUTENBHBIX OJIOKOB, MOAU(DUKALIUS
crieu(pUKALMN CYyILIECTBYIOIIUX OJIOKOB U JIAXKE
N3MEHeHNEe X ceMaHTuku. Koneuyno, oueHb Ba)KHO
00€CIIeUNTh KOHTPOJUPYEMOE BBEIACHUE
pAaCIIIUPEHUN.



KoHTponbHbIe BONPOCHI

CKOJBKO TTOKOJIEHUM SI3BIKOB BU3YaJIbHOTO MOJICJIMPOBAHUS BBl 3HACTE?

HazoBuTe 4CI€eHHOCTD SI3BIKOB BHU3YaJIbBHOI'O MOACIIMPOBAHUA 2-TO
ITOKOJICHUSI.

Kakas HCO6XOI[I/IMOCTB ITPHUBCJIA K CO3AAHHUIO SA3bIKd BU3YyaJIbHOI'O
MOACINPOBAHUA TPETHCT'O IIOKOJICHUS ?

[Tossicaute HazHaueHne UML.
Kakue crpoutenbHbie 0J10kH 00pa3yroT ciaoBapb UML? OxapakTepuzynre ux.
Kakue paznoBunnoctu npeameroB UML Bl 3HaeTe? VX HazHaueHue?

[Iepeuncinre U3BECTHBIE BaM PA3HOBUIHOCTU CTPYKTYPHBIX ITPEAMETOB
UML.

[lepeyncnrre U3BECTHBIE BaM PA3HOBUIHOCTH NpeAMETOB noBeaeHuss UML.
[lepeuncinre u3BECTHBIE BaM rpynnupyrouue npeamersl UML.
Ilepeyncnrre U3BECTHBIE BaM TOsCHstoMIME peameTsl UML.

Kakuve pa3HOBHIHOCTH OTHOIIEHUM MTpeaycMOTpeHbl B UML?
OxapakTepu3yuTe Kax10€ OTHOLICHUE.

JlaliTe XapakTepUCTUKY JTUarpaMMbl KJIacCOB.



KoHTpOnbHbIE BOMNPOCHI

[anTte xapakTepucTmky gmarpamMmmbl OOBHEKTOB.
Oxapaktepusyinte guarpammy Use Case.

OxapakTepusynTte guarpaMmmbl B3anMOO4ENCTBUS.

[lanTte xapakTepucTmky gmarpamMmmbl nocrenoBaTesibHOCTH.
[lanTe xapakTepucTuky guarpamMmmbl COTPyOQHUYECTBA.



