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BBEJAEHUE

Yuebnoe mocobue "OcHoBbl MonenupoBanuss Ha UML" coxepxut
NnoJAPOOHOE ONMHUCAHME BCEX OCHOBHBIX BEPCUM YHUDUIIMPOBAHHOIO SI3bIKA
moaenupoBanuss UML u Habop pexkoMeHanuil mo MPUMEHEHUIO SI3bIKa
JUIS MOJICTTUPOBAHUS POTPAMMHBIX CUCTEM.

B mepBoii rinaBe nmaercs oOuuii 0030p si3bIka ''C BBICOTHI MTHYBETO
nosieta". DTo HEOOXOAMMO, YTOOBI B TTOCIEAYIONIUX IIaBaX MCIIOJIb30BaTh
OpuMepsl C  HEKOTOpbIM  '"3aberanwem Brepen'. JleicTBUTENBHO,
MOJIEIUPYSI B JETalsiX KaKOW-TO OJWH aCMEKT CUCTEMbI, MPUXOJUTCS,
MOKET OBITh Ha MOBEPXHOCTHOM YPOBHE, IPUBJIEKATh U JAPYTHUE ACTICKTHI,
WHA4y€ HET HAJICK/Ibl MOJYYUTh KOHIIENTYAIbHO LIEJTOCTHYIO MOJENb.

Bo BTOpO# ri1aBe paccMarpuBaeTCs CaMblid Ba)KHBIM, 10 HAlIEMy
MHEHMIO, aCHEKT MOJCIUPOBAHUS — MOJICTIMPOBAHUE HCIOJIb30BAHUS,
KOTOpO€ OOBIYHO SIBISETCS TEPBBIM JTAllOM TIOCTPOEHUSI PeaTbHBIX
MOJENEN.

TpeThs 1 yeTBepTas IJ1aBbl MOCBAIIECHBI MOJICIIUPOBAHUIO CTPYKTYPbI
U MOJICIMPOBAHUIO TOBEJEHUSI, COOTBETCTBEHHO. OTH JOCTATOYHO
O0OBEMHBIE TJIABBl COJAEpPX,AT OOJBIIIOE KOJWYECTBO MPAKTUUECKUX
PUMEPOB.

SA3eik  UML  sBasercs rpaduueckuM, HO B HEM HHTEHCHUBHO
UCIIOJB3YIOTCA U TEKCThI, KOTOPBIE pacIojaraloTcsi BHyTpU QUryp, B BUJIE
HAJMUCeH BO3JIC JIMHUK U T. A. TEKCThl UMEIOT OmpeneleHHBIN dopmar,
WJIU, TPaBUJIbHEE CKa3aTh, CUHMAKCUC.

B ydyeOHOM moCOOMM MBI HCIOJB3yeM CIECAYIOIIUE YMPOIICHHBIC
CpeAcTBa omnucaHus cuHTakcuca. CHHTaKCHC KaXJIOro TEKCTOBOIO
dbparMeHTa onmMCHIBACTCS OTACIBHO, B BUE IIpaBuia (dhpasbl) B OTACIBHON
CTpPOKE W BBIJIETIEH MOHOMUPUHHBEIM TmmpudTom. B 310l dpasze crora
O3HAYAIOT CHUHTAKCHUYECKUE TIOHATHS, KOTOpble JIMOO CUYUTAIOTCS
OYEBUHBIMU, JIMOO YTOUHAIOTCA Aanee. Te MOHSATUS, KOTOPhIE SIBISIOTCS
00s13aTENHbHBIMY, 3alMCaHbl MPOMUCHBIMA OyKBaMH, a T€, KOTOPBIE HE
SIBJITFOTCSI 00SI3aTEILHBIMU, 3alIMCAaHbl CTPOYHBIMU OyKBaMu. Te€ CHMBOJIHI,
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KOTOpbIE HE SIBIISIIOTCA OyKBamH, SIBJISIOTCS PA3ACIMUTEISIMU M JIOJHKHBI
OBITh 3aIlMCaHbl TaK, KaK OHU MOKa3aHbl B npasuwie. Hanpumep, cuHTakcuc
MOHATHUS "HEMyCTOM CIHCOK HEe 0oJiee YeEM U3 TPEX JIEMEHTOB B CKOOKax
gyepes 3amsaTy0" OMUCHIBACTCS CIEIYIONmen Ghpas3oi:

(OJIEMEHT, snemeHT2, 351eMeHT3)

OmnpeneneHnst BBIACIAIOTCS PaMOYKOHM, onpedensemvie mMepMUMbL,
KaK B TEKCTE TAK U B ONPEIEIECHUSIX BBIACISIIOTCS KYPCUBOM.

Ba:kHble yTBep:KIeHHs BbIICJSIOTCH s KUPHBIM IpUPTOM.

OrpoMHO€ 3HaueHHE B y4eOHOM MOCOOMM MMEIOT Ouazpammsi. Ha
quarpaMmax HCIOJb3YIOTCS pa3sHOOOpa3Hble TpaUuecKue HIEMEHTHI:
burypel, JTUHUAU, 3HAYKU. Pa3aM4HBIX NPUMHUTUBHBIX TpadUyeCcKux
3JIEMEHTOB HE TaK MHOIO, U OHM IO OOJbIIEH YacTH HE UMEIOT pa3 u
HaBcerga 3a(UKCUPOBAHHOTO CMbICHA: KX CMBICI  ONpEAessaeTcs
KOHTEKCTOM M KOMOWHalMeW ¢ ApyrumMu siaemMeHTaMu. B Tekcre mocoOus
OPUBOJATCA HA3BAHMSI, U OMUCHIBACTCS CMBICI BCEX 3TUX IpaUuecKuX
3JIEMEHTOB MOJICIUPOBAHUS MU HMX KOMOMHAIM, HO NpU TEPBOM
3HAKOMCTBE UYWTATENI0 MOXKET OBbITh TPYAHO Cpa3y J0rajatrbcsi, 4YTO BOT
3TAa JIMHUS B 3TOM KOHTEKCTE O3HAuaeT TaKOoe-TO IMOHATHE, a MOXO0XKas
JUHUS B JPYrOM KOHTEKCTE€ O3HayaeT coBceM jnapyroe. UToObl moModb
YUTATEII0, MBI IOMEIIAeM B TEKCTE B CKOOKaxX yKa3zaHUE Ha ONpeesICHHBIH
AJIEMEHT AuarpaMmsbl, Hanpumep, numem: (1 na puc. 1.11), a Ha camoi
quarpaMMe CIelMajibHOM HOTalued (Cepblii TPEYroJibHUK C HOMEPOM
BHYTPH) YKa3bIBaeM, KaKOW KOHKPETHO 3JIEMEHT UMeeTcsl B Buay. Eciau B
TEKCTE MBI JEJIaeM CCBUIKY Ha 3JIEMEHT, MPEACTaBICHHBIN Ha OIrbKaiIiei
auarpaMMe, TO HOMEp pUCYHKa He ykasbiBaercs. Hampumep, "Ha puc. B.1
n3o0paxkeHo neictBue (1), mpU BBINOJHEHUH KOTOPOTO MOXKET OBITh
CTEHEpUPOBAHO HCKIIIOUEHHE, KOTOpOE€ O003HAYaeTcs CIEeHHATIbHBIM
3HAUYKOM (2) © mOpuBOAUT K 1mepexoay (3) B 3aKIIOUUTENIBHOE
cocrosiaue (4)."
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Puc.B.1. ®opMaThl NOCHEHHI HAa JUarpaMMax

JlononHuTebHYI0 MH(GOPMAIKIO, OTHOCSIIYIOCS K MaTepHrally 3TOro
mocoOusi, MOXKHO HaWTH Ha caWrax 1o aapecam http://uml3.ru,
http://umlimanual.ru u B kaure [1].



http://uml3.ru/
http://umlmanual.ru/

1. BBEJEHUE B UML

1.1. YTO TAKOE UML?

[Ipenmerom storo mocobus sisnsgercs UML B nemom. Tlpexae dem
o0cykaath 4To-1u00 "B 1e0M", pe30HHO CHaudajia TOYHO OMNPENENIUTh, O
yeM HAET peub B yacTHOCTU. OOcyxmaeMblii mpeaMeT 0003HayaeTcs
unentupukaropom UML, xoTopsiii siBisiercsi abOpeBHATypOl MOJHOTO
nassanus Unified Modeling Language. IlpaBwibHBIA TEpeBOJ 3TOrO
Ha3BaHUS Ha PYCCKHUM S3BIK — YHU(MUIIUPOBAHHBIN S3BIK MOICITMPOBAHMUSI.
Takum oOpazoM, oOCyXIaeMblii MpPEIMET XapaKTEepHU3yeTCsl TpeMms

CJIOBaMH, KaKJ0€ U3 KOTOPHIX SIBJISIETCSI TOYHBIM TEPMHUHOM.
1.1.1. UML — 3710 93BIK

['maBHBIM CIIOBOM B 3TOM COUYETAHUH SIBJIIETCA CJIIOBO "SI3BIK'.

A3elk — 5mo  3Haxoeas cucmema Ons XpameHus U nepeoaiu
ungopmayuu.

UML moxHO oXapakTepu3oBaTh Kak (DOpMajbHBIN HCKYCCTBEHHBIN
S3BIK, XOTSI U HE B TAKOW CTENEHU, KaK MHOTHE PACTIPOCTPAHCHHBIC SI3bIKU
nporpamMmupoBanus. [IpU3HAKOM HCKYCCTBEHHOCTH CIYKUT HAJIMYHUE TPEX
oOmenpu3HaHHBIX aBTOPOB — I paou byua, Useapa Axobcona n /[xcetimca
Pambo [2].

Jlnst onucanusi (GOpMaibHBIX MCKYCCTBEHHBIX SI3bIKOB (B YAaCTHOCTH,
JUIS OMUCAHUSI SI3BIKOB MPOTPAaMMHUPOBAHUS) MPUIYMAHO U UCIIOIb3YETCS
MHOECTBO Pa3IMYHBIX CrMocoOoB. OIHAKO HA MPAKTUKE CIOXKUIIACH
oOmIenpuHATas CTPYKTypa Takux onucanuid. Cauraercs, 4To GopMaTbHBINA
HCKYCCTBEHHBIM SI3BIK OIHKCAH JOJDKHBIM O0pa3oM, €CJIM 3TO OMHCaHUE
COJICPKUT, 110 MEHBIIIEH Mepe, CIEIYIONINE YacTH.

- Cunmaxkcuc (Syntax), To ecTb ONpEACIICHHE IPaBUI COCTABJICHUS
KOHCTPYKIIMU SI3bIKA;

- Cemanmuxa  (Semantics), TO eCTb OIpEICICHUE  IPABHII
MIPUTIUCHIBAHUS CMbICIIA KOHCTPYKIIMSAM SI3BIKA;



- [Ipaemamuxa  (pragmatics), TO ecTb OIpeAcliCHUE MpaBUII
WCIIOJB30BAHUSI KOHCTPYKLIMM SI3bIKA JJISl JIOCTHOKEHUS ONPEIEICHHBIX
eJIEn.

Kakx ¢opmanbabiii uckycctBennnli si3plk UML umeer cuHTakcwuc,
CEMaHTHUKY U IIParMaTuKy, XOTs 3TH YACTU Ha3BaHbl B HEKOTOPHIX CIydasiX
MHAauye U OMHUCAHBI IO JPYTrOMY, HEXKEIIU ITO MPUHATO B TEKCTOBBIX SI3bIKAX
IPOTPaMMHUPOBAHUs, TTOCKOJIBKY, BO-TiepBbiX, UML s3b1k rpadudeckuii, a
HE TEKCTOBBIM, a BO-BTOphiX, UML s3bIk MonenupoBaHusi, a He

MPOTPaMMUPOBAHUSI.
1.1.2. UML — 310 s13bIK MO/IeTUPOBAHUS

CnoBo '"MogmenupoBanue", Bxoxsiiee B HazBanue UML, umeer
MHOXECTBO  CMBICJIIOBBIX ~ OTTEHKOB U  CIIOKHUBIIUXCS ~ CIIOCOOOB
yHnoTpeOaeHusl.

B orHomeHunm pa3pabOTKM MNPOrpaMMHOIO OOECHEYeHHUs] Tak
CIIOXKUJIOCh, YTO pe3yibTaThl (a3 aHanmM3a W MPOCKTUPOBAHUS,
oOpMJICHHBIE CpPEICTBAMHU OMNPEACICHHOIO S3bIKa, MPHUHSATO HAa3bIBATh
Mooenbio. JIeITeIbHOCTh 10 COCTABJIICHHUIO MOJICIICH €CTECTBEHHO Ha3BaTh
mooenuposanuem. VimenHo B 3toMm cmbicie UML  sBisieTcst s3bIkoM
MOJEIUPOBAHUSI.

Takum o6pazom, momens UML — 370, mpexiae Bcero, omwicaHue
O0ObEKTa WM SIBJICHUSA, a TaKXKE€ M KOE-4TO JPYroe, a UMEHHO BCE, YTO
asropam UML ynanoch BKIIOUMTH B $3bIK, HE Hapylas HOpUHIUIA
yHU(DUKAIUY, K HW3JI0KEHUI0O KOTOPOTO MBI TMEPEXOAUM B CIECAYIOIIEM
pazzerne.

1.1.3. UML — 310 yHUGUUIMPOBAHHBII A3bIK MOJIEJIHPOBAHUS

[IpunoxuB 3acinyxuBaroliue yBaxeHus ycuius, aBTopsl UML npu
MOJJCPKKE M COHACHUCTBUM BCEHM MEXIYHAPOJHOU MPOTPAMMUCTCKOMN
OOIIECTBEHHOCTH CMOTJIM CBECTH BOEIWHO (YHH(PHUIIUPOBATH) OOJBITYIO
4acTh TOrO, YTO OBLIO M3BECTHO U 10 HUX. Eciau mombiTaThes MpocieanTh
UCTOPHUIO BO3HUKHOBEHMS U pa3BuTus siaemeHToB UML, xak Ha ypoBHe

OCHOBOIIOJararOmmnx HI[GfI, TaK U Ha YPOBHC TCXHHYCCKHX z[eTaneﬁ, TO



NpUIUIOCH Obl Ha3BaTh COTHUM HMMEH U JECATKM opraHuzanuil. Mbl He
OyJieM 3TOro Jenarh MoTtoMy, uTto uctopus pazsutus UML oTHroAb He
3aBepIIeHa — S3bIK IMOCTOSHHO COBEPIICHCTBYETCSA, OOoramaercs M
pacmapsiercsi. Mpl mojiaraeM JOCTaTOYHBIM TMPHUBECTH Ha pHC. OImmoOKal
TEKCT YKA3aHHOTO CTWISI B JIOKYMeHTe OTCYTCTBYyeT..l KapTHUHKY,

WUTIOCTPUpPYIOLIYI0 ucToputo pazsutust UML.

2009 T (J) UML 2.2
2007: O UML 2.1.2
2005: O UML 2.0
2003: UML 1.5
2001: € UML 1.4
1999: O UML 1.3
1997 : o UML 1.0
1995: O UML 0.8

Puc. Ommobka! TekcT yka3aHHOIO CTWJISL B JOKYMEHTe OTCyTCTBYeT.. 1.
Uctopus pazsutus UML

Kak BuIHO U3 puc. ommoOKa! TekeT yka3aHHOTo CTHIISI B JOKYMEHTE
oTCyTCTBYeT..1, HA 0COOOM TOJIOKEHHUH OKa3zanachk Bepcus 1.5. Jleno B ToMm,
4yTO Bepcusa 1.5 Oblna BhIMyIIEHA B TOT MOMEHT, KOTJa "MOJEIUpyromas
00IIeCTBEHHOCTh" TpeaBKYyIIana mosBicHue obemanHor Bepcuu 2.0. Ha
caMoM Jene Bepcusi 1.5 comepKUT HEKOTOphle 3iaeMeHThl Bepcuu 2.0, B
YaCTHOCTH, HAO0Op 3JIEMEHTApPHBIX MEUCTBUN, JOCTATOUYHO IIMPOKUN JIsI
TOTO, 4T00BI IpuMeHATh UML HE TONBKO Kak S3BIK MOJCIUPOBAHUS, HO U
Kak s3bIKk mporpamMmmupoBanusa. Ho '"reHepanbHas muHUA" pa3BUTHS
MHCTPYMEHTAIBHBIX CPEACTB MPOIJIa MUMO 3TOTO siBJeHUs. Bce KpynHbie
MOCTABIIUKNA UHCTPYMEHTOB MPEANOWIH 3asBUTh O MOJJIEpKKe Bepcuu 2.0



(wHOTIA MakKe HE MMES JJIS 3TOTO JIOCTATOYHBIX OCHOBAHMI), U OCTaBWIIA
0e3 noaaep Kk Bepcuto 1.5.

1.2. HASBHAYEHUME UML

UML npennaznadueHn st MojenupoBanHusi. Camu aBtopel UML
OTIPEIETISIOT CBOE JETHUIIE CICIYIOMNUM 00pa3oM.

A3tk UML — smo epaghuueckuti 361K MOOEIUPOBAHUSL 0Oue2o
HAa3Ha4eHusi, NpeOHA3HAYeHHbl Ona Cchneyuukayuu, eusyalu3ayul,
NPOEKMUPOBAHUsL U OOKYMEHMUPOBAHUS 8CeX apmedaxmos, co30a8aembvix

npu paspabomie npocpammusix cucmem [2].
1.2.1. Cnenudpuxanus

B Tunmusplx ciydasx B TIpolecce pa3pabOTKU MPUIOKEHUN
y4acTBYIOT II0 MEHbIIE Mepe JBa JACUCTBYIOIIMX JIMLA: 3aKA3YUK
(KOHKpPETHBI YENOBEK WJIM Tpylna JIWI, WIA OpraHu3auus) |
paspabomuux (3T0 MOXKET ObITb MNPOrPAMMHCT-OJIMHOYKA, BpPEMEHHAs
KOMaHJa MpOEKTa WM Lenas OpraHu3alus, CleUuaIu3upyromascs Ha
pa3paboTke mporpaMMHOTO obecnieueHust). M3-3a Toro, 4To AEHCTBYIOLIUX
JIMI] IBO€, OYEHb MHOTO€ 3aBUCHUT OT CTETICHH X B3aMMOIIOHUMAHUSI.

OaHMM H3 KIIOYEBBIX JTAMOB Pa3pabOTKH MPHIOKECHUS SIBISICTCS
ONpejesieHne TOro, KakuM TpeOOBaHUSM JOJDKHO — YJIOBJIETBOPSTH
pa3pabaTbiBaeMoe MpuiIokeHue. B pe3ynpraTe 3TOro 3Tana mnosBIseTCA
dbopmanbHbId UMM HePOpManbHBI JOKYMEHT (apredakrt), KOTOpbIH
HA3bIBAIOT TMO-pa3HOMY, HMMesi B BHJY MPUMEPHO OJHO U TO IKe:
NIOCTAaHOBKAa 3a/layd, TpeOOBaHWs, TEXHUYECKOE 3a/laHhe, BHEIIHHE
cnenuuKaIy u Jp.

Cneyughukayus — smo oexnapamuenHoe onucanue mozo, KaK Heumo
YCmMpoeHo unu pabomaem.

HeoOxonuMo  mnpuHUMaTh BO  BHHMaHu€ TpPU  TOJIKOBAHUS
crenuuKaIum.

1. To, xoTopoe HMMeEeT B BUAY JACUCTBYIOLIEE JUIO, SBIISIOLICECS
HMCTOYHUKOM crieniudukanuu (Hanpumep, 3aKa3uukK).
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2. To, KoTOpOoe HMMeeT B BHUIY JEWUCTBYIOLIEE JHIIO, SBISAIOIICECS
noTpedureneM cnenuPpukanuy (Hanpumep, pazpadoTyuk).

3. To, KOTOpOe 00BEKTUBHO 00yCIIOBJIEHO MIPUPOIOH
cnenupuIupyeMoro oObeKTa.

OTU TpU TPAKTOBKM cCHEUUPUKALMI MOTYT HE cOBHaAaTh, U, K
CO’KaJICHUIO, KaK MOKA3bIBAET MPAKTUKA, CIUIONIb U PAIOM HE COBHAAAIOT,
IpUYEM 3HAYUTEIHHO.

OcHoBHoe HasHayenue UML — npegocraBurb, ¢ OAHOM
CTOPOHBI, 10CTATOYHO (POpMAJIBLHOE, C APYIrOH CTOPOHBI, JOCTATOYHO
yao0HOe, W, € TpeTbeil CTOPOHBI, JOCTATOYHO YHHBEPCAJbHOE
CPeACTBO, MO3BOJISIIONIEEe 0 HEKOTOPOH CTeNeHW CHHU3UTh PHCK
PACX0KACHUI B TOJKOBAHUU crieupuKanuii.

1.2.2. Buzyaau3anusi

W3BecTHasi MOTOBOpKa TJACUT, YTO JIy4llle OJAWH pa3 yBUJAETb, YEM
CTO pa3 yciblliaTh. Mbl J00aBUM: TEM IMade ThICSUY pa3 MPOYUTATh
nepecka3. OCOOEHHOCTH YeJIOBEYECKOTO BOCIIPUSTUSL TAKOBBI, UTO TEKCT C
KapTUHKaMU BOCTIPUHUMAETCS JIerde, YeM TOJIbIA TEeKCT. A KapTUHKH C
TekcToM — enle Jjerde. Mogenn UML pomyckairoT mnpeacraBieHuE B
dbopMe KapTUHOK, TPUYEM OTHU KAPTHUHKA HATJAIHBI, WHTYUTHUBHO
HNOHSTHBI, TPAKTUYECKH OJHO3HAYHO HMHTEPIPETUPYIOTCS U JETKO
cocraBisitorcsd. DakTHUECKH, pa3BUTHE M JIeTalIM3alus STOTO Te3uca
COCTaBJISIET OOJIBIIIYIO YaCTh COJICPKAHUSI OCTAIBHON YacTU KHUTHU. MBI He
OymeM 3a0eraTh BIEped, W MPOCTO MpHUBEAEM TMpuMep 0e3 BCIKHUX
oObsicHeHn (puc. ommOKa!l TekeT yKa3aHHOrO CTHJIA B JOKYMEHTe
orcyTcTByert..2). PazBe uT0-HUOY/Ib HETTOHSATHO?

hire
v )
move Employed ‘ ‘ Unemployed ‘
L ]
fire

Puc. Ommoka! TekeT yKa3aHHOTO CTWIS B JOKYMEHTe OTCYTCTBYeT..2.
JKuzHeHHBIN MK paOOTHHUKA Ha MPEIIPUATUN
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Takum 00pazom, BTopoe no BaxkHOCTH HazHaueHue UML coctouT B
TOM, YTOOBI CIIYKHUTb AaJ€KBAaTHBIM CPEJICTBOM KOMMYHHUKAIIUU MEXY
moaemu. Pazymeercs, HarmsagHOCTh Budyaim3auuu moaeneri UML nmeer
3HAYE€HUE, TOJIBKO €CIIM OHU JIOJIKHBI COCTABJISITHCSA WJIM BOCIIPUHUMATHCA
YEeJIOBEKOM — 3TO Ha3zHadeHne UML He wnMeeT OTHOIICHUS K
KOMIIBIOTEPAM.

1.2.3. IlpoexkTUpOBaHUE

B opurunane nannoe HaszHauenue UML omnpeneneHo ¢ MOMOIIbIO
ciaoBa Construct, koropoe MBI IEpelacM OCTOPOXXHBIM TEPMHUHOM
"mpoektupoBanue". Peub uaer o Tom, yto UML npeanaznaueH He TOJIBKO
JUIsL  ONHMCAaHMsI aOCTPAaKTHBIX MOJENeH MNpPUIOKEHUH, HO U A
HENOCPEACTBEHHOTO MAaHUIYJUPOBaHUs apTedakTamMu, BXOIALIUMHU B
COCTaB 3TUX MPUIIOKEHUI, B TOM YKCJIE€ TAKUMHU, KaK MPOTPAMMHBINA KOJI.
Jpyrumu cnoBamu, ongHMM u3 HazHaueHuid UML sBisercs, nampumep,
CO3JaHUE TaKUX MOJENEH, Uil KOTOPBIX BO3MOYKHAa AaBTOMAaTHYECKas
reHepanusi ~ mporpamMmMHOro  koma  (wim  QparmMeHTOB — Ko0ja)
COOTBETCTBYIOUIMX NpuiiokeHuil. bonee toro, mpupoma moneneit UML
TakoBa, YTO BO3MOXEH H OOpaTHBIM TMpolecc: aBTOMATHYECKOE
NOCTPOEHHE MOJENH 110 KOy TOTOBOT'O IMPUIOKEHUS.

ABTOMaTHYECKOE (MM AaBTOMATHU3HMPOBAHHOE) NMPOEKTHPOBAHUE
¥ KOHCTPYMPOBAaHHE NMPUJIOKEHUI 10 crieu(puKaALUsAM [1eJI0 TPYAHoe,
HO He Oe3HaaexHoe. lnctpymenTsl, noanepxusatomme UML, Bce Bpems
COBEPILIECHCTBYIOTCS, TaK 4YTO B IIEPCIEKTUBE TPEThE NPEIHAZHAYECHUE
UML MokeT BBIUTH U Ha IEPBOE MECTO.

1.2.4. lokyMeHTHUpOBaHNE

Monenn UML sBisitorcst apredaktaMu, KOTOPbIE MOKHO XPaHUTh U
HCIIO0JIb30BaTh KaK B (popMe 3JIEKTPOHHBIX JTOKYMEHTOB, TaK M B BHJE
TBepaoi konuu. B mocneanux Bepcusx UML c nensro noctuxenus 6osee
MOJTHOTO COOTBETCTBHS ATOMY HA3HAYEHHUIO CJEJIAHO JIOBOJbLHO MHOro. B

4acTHOCTH, crnenuduiupoBano npeactasienue moaeinein UML B dopme
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nokyMeHToB B (opmare XMI', uro obGecreunBaeT MpPaKTUYECKYIO
UHTEpOoIepadenbHOCTh MNpHu paboTre ¢ moxaeisiMu. J[pyrumu cioBamu,
Monenu UML sBisitoTCS OKyMEHTaMM, KOTOPBIE MOKHO MCIIOJIb30BaTh
CaMbIMH Pa3HBIMU CIIOCOOAMM, HAUMHAS C TIeYaTH KapTUHOK M 3aKaHUYMUBAas
ABTOMATHUYECKOU T€HEPALUEN YEIIOBEKOYUTAEMBIX TEKCTOBBIX OIMCAHUM.

[Toscuum mocneaHiowo ¢Gpazy npenpiaymero aozama. Cranmapt
TpeOyeT, YTOObl BO BHYTPEHHEM MPEJICTABICHUU MOJEIN I KaXIO0ro
AJIEMEHTa MOJEIMPOBAHUS OBIJIO OTBEJECHO MECTO, TJI€ MOKHO XPaHHUTh
He(popMaJIbHOE TEKCTOBOE OIMKMCAHUE HTOr0 3JIEMEHTA. bBOJIBIIMHCTBO
WHCTPYMEHTOB 95TO TpeOOBaHUE BBINMOJHSIOT: OYKBaJbHO IS KaXKJIOU
JUHUU Wi (QUTyphl Ha JuUarpaMMe MOKHO BBECTH TEKCT, KOTOPBIM
MOSICHSIET CMBIC M Ha3HaY€HWE UMEHHO 3TOW JNUHUU Wik ¢urypsl. bonee
TOr0, MHOTHE WHCTPYMEHTHI YMEIOT W3 ITUX TEKCTOBBIX OINUCAHUN
cobuparhb 1[EJIbHBIE, BIIOJIHE OCMBICJICHHBIE u XOPOIIIO
OoTQOpMATUPOBAHHBIE  TEKCTOBBIE  JOKYMEHTBHI, KOTOPbIE  MOXHO
UCIIOJB30BaTh ~MMEHHO KakK  [PUBBIYHBIE  TEKCTOBBIE  OINHCAHUSA
MozenupyemMot  cucrtembl. K coxalleHWto, 3TO  3aMmedaTesbHas
BO3MOXHOCTh Ha TMPAKTUKE HCMOJIb3YETCS MEHbIIE, YeM OHa TOro
3acimyXuBaeT. [[e1o B TOM, 4TO Tak ke, Kak MPOTrpaMMUCTHI HE JIFOOST U
JICHATCS] MUCATh OCMBICIIEHHBIE KOMMEHTAPUHU K MPOTPAMMHOMY KOAY, TaK
U apXUTEKTOPbl HE JIIOOST W JICHATCS MHUCATh TEKCTOBBIC MOSCHEHUS K
CBOMM JIHarpaMmam.

1.2.5. Uem HE aBaserca UML

He cnenyer nymath, yto UML — 3T0 maHares OoT BceX IETCKHX
Oone3Heil mporpammupoBaHud. i SICHOrO TMOHMMAaHUs Ha3HAYEHUS U
obnactu npumenenuss UML mone3sno comocraBute UML ¢ apyrumu
POJCTBEHHBIMU SIBJICHUSMM.

Bo-nepeeix, UML He sBjsieTcs SI3IKOM IPOIrPAMMHPOBAHUS.
Heno ve B TOM, uro UML s3bik rpaduyeckuii, a mnojaBisioliee

' XMI (XML Metadata Interchange) — BHemHuii (opMaT HaHHBIX,
ocHOBaHHBIN Ha s3bike XML (cxema u HaAOOp MpaBwWJI UCIOJB30BAHUS TATOB),
npeIHa3HauYeHHOE /ISl CepruaIn3alui Mojiesield 1 0OMeHa UMHU.
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OOJIBIIIMHCTBO MPAKTUYECKUX SI3BIKOB MPOrPAMMUPOBAHUS  SIBIISIFOTCS
TEKCTOBBIMU si3blkaMu. ['opa3fio BaxkHee TO, uto aia moxaenet UML nHe
ofnpejiesieHa OnepayuorHHas CemMaHmuka, TO €CTh, HE OIpeereH crnocod
BBITIOJIHEHUSI MOJIEJel Ha KOMIIbIOTEpE. OTO  CJAEJNIaHO  BIIOJIHE
co3HarelibHO, B mpoTtuBHOM ciaydae UML oka3zancs Obl 3aBUCUMBIM OT
HEKOTOPOM MOJIEJIM  BBIYMCIMMOCTH, YPOBEHb aOCTPaKTHOCTH €ro
KOHLICTIIINI TPUILIOCH Obl CYIIECTBEHHO CHHM3WUTh, U OH HE OTBEYaa Obl
CBOEMY OCHOBHOMY HAa3HAUYE€HHIO: CIY>XHUTh CPEICTBOM cCHelU(UKAIIIN
NPUJIOKEHUH M JPYyruxX CUCTEM Ha JIIOOOM YPOBHE aOCTpakiMu U B
Pa3IMYHBIX IPEAMETHBIX 00JIaCTSIX.

Bo-Bropeix, UML He sBisercs cneuu@uKanueil MHCTPYMEHTA
(XOTS MHCTPYMEHTHI MOJAPA3yMEBAIOTCS M MMEIOTCsA, Hampumep, Rational
Rose, Borland Together, Telelogic Rhapsody, Visual Paradigm, Microsoft
Visio, Enterprise Architect, StartUML, u ap.). Cam s3Ik HUKOUM 00pa3oM
HE HaABA3BIBAET TO, KaK €ro HYXHO MOJJAEPKUBATh MHCTPYMEHTAIbHBIMU
cpeacTBaMmu. PemieHune Bcex BONMPOCOB, CBs3aHHBIX ¢ peanuzanuert UML
Ha KOMIIBIOTEpPE TIOJIHOCTBIO OTJIAaHO Ha OTKyln pa3paboTyukam
UHCTPYMEHTOB.

B-tpetpux, UML He siBJIfeTCsI MOJe/bI0 IpoLecca pa3padoTKu
NPWIOKeHUI (XOTS MoJens Tpolecca pa3paboTKu HeoOxoauma u
UMEETCSI MHOXECTBO PAa3JIMYHBIX MOJIeNIeH, MPEAJIOKEHHBIX pPa3HbIMU
aBropamu). Koneuno, y astopoB UML ecth coOCTBEHHass Mojelb
nporecca — Rational Unified Process (RUP), koTopyto OHM HE MOIJIH HE
UMETh B TOJIOBE, pa3pabarbiBas s3bIK, HO, TEM HE MEHEE, UMU CIIETIaHO BCE
JUIsl TOTO, 4T0Obl ycTpanuth npsimoe BiussHue RUP wa UML u cnenarts
UML mpuroaHsiM AJisi UCIIOJB30BaHUS B JIIOOOM MOJENM Mpoliecca WUiu

nake 0e3 OHOIA.
1.2.6. Cnnoco0sbI ucnosib3zosanuss UML

N3 ckazannoro BeImie BuaHo, uto UML npenna3znaudeH mis pernieHus
pPa3IUYHBIX 3aJ1ady, COOTBETCTBEHHO OH MOXET OBbITh HCMOJIb30BaH M
MPAKTUYECKU HCIOJIb3yeTCs TMo-pazHoMmy. Jlagee MBI mepeducisem
paziauyHble cocoObl uctob3oBanus UML.
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PucoBanmne kaptuHok. ['paduueckue cpeactsa UML MoxHO H
HY>)KHO HCIIOJIb30BaTh OE€30THOCUTEIIBHO KO BCEMY OCTalbHOMY. Jlaxe
pUCOBaHUE AMArpaMM KapaHJalioM Ha OyMare IMO3BOJIAET YHOPSAIOYHTH
MBICTH W 3adHUKCHpOBaTh I ce0s CYIIECTBEHHYI HWH(POPMAIUI0 O
MOJEIUPYEMOM NPUIOKEHUU WU UHOU CHCTEME.

Oo0men undopmanmeiri. CooOIIECTBO JIOJICH, NPUMEHSAIONUX U
nonumaromux UML, crpemurensHo pacrer. Eciu Bel  Oyzerte
ucnonb3zoBath UML, 1O Bac OyayT HoOHMMAaTh Jpyrue, U Bbl OyjaeTe
NOHUMATh JPYTUX ''C MOJIyB3riaaa”,

Cneundukanusi cucreM. JTO BOXHEHIIUN CIOCOO UCMOJIb30BAHUS
UML. U xors He Bo Bcex ciuydasix UML oxa3piBaeTcsi aOCONIOTHO
aJIeKBaTHBIM CpEACTBOM CHEUM(PHUKALMU, Mbl HaJEeMCs, 4YTO IO Mepe
pa3BUTHS sI3bIKa BCE MEHbLIE OyAET OCTaBaThCs TAKUX MCKIIOYEHUH, Te
UML HenpumeHunwm.

IloBTOpHOE  HCHOJIb30BAaHME  APXUTEKTYPHbIX  PeLICHUIA.
[ToBTOpHOE HMCHONB30BaHUE paHee pa3pabOTaHHBIX PEHICHUA — KI0Y K
noBeleHno 3pdexruBHoctr. K coxanennto, mogenu UML moka yto
MOBTOPHO MCIOJB3YIOTCS B BECbMa OIPAHUYEHHBIX MaclITadax.

I'enepanus koma. ['eHepupoBaTh KOJ HYXKHO M MOXKHO, HO
BO3MO>KHOCTH MMEIOLMXCSI NHCTPYMEHTOB HE CTOUT IIEPEOLICHUBATD.

NvmuranmonHoe MoaeauMpoBaHue. BO3MOXHOCTH IIOCTPOECHUSA
mozenen UML, M3 KOTOPBIX IIyTEM BBIYHUCIUTEIBHBIX SKCIIEPUMEHTOB
MOXXHO ObIJTIO OBl W3BJIEKAaTh HHPOPMAIUIO O MOJCIUPYEMOM OOBEKTE,
IIOKA 4YTO YCTYyHAIOT BO3MOXKHOCTSAM CIIELIUAJIU3UPOBAHHBIX CHCTEM,
CKOHCTPYHMPOBAHHBIX JUISl ITUX LETEH.

Bepuduxanuss mopgesieii. bouio Obl 3aMeuarenbHO, €clu Obl 1O
MOJEIA MOXXHO ObUTO OBl Jenath (opMaibHBIE 3aKIIOYEHUS 00 ee
CBOMCTBaX: MOJIeJb HEMPOTUBOPEUNBA, COINIACOBaHa, 3(PPEeKTUBHA U T. M.
Koe-uto UML mno3BosisiET MpOBEpUTh, HO, KOHEYHO, OYEHb Majo. 3IECh
YMECTHO TMPUBECTM  AHAIOTUIO €  TPAAULUHUOHHBIMH  CHCTEMaMH

MIPOTPAMMHUPOBAHMS: OHHM TMO3BOJISIOT OBICTPO M HAJACKHO H30AaBHTHCA OT
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CHUHTAKCUYECKHUX OIIMOOK, HO C JIOTHYECKHMMH OIIHMOKAMH OEJI0O OOCTOMUT
ropazzo xyxe. MoxeT ObITh, B Oy AyIIEM...

1.3. MOJAEJIb 1 EE DJIEMEHTbI

Mooenrv UML (UML model)— smo cosoxynnocms koneunoeo
MHOJICECMB8A  KOHCMPYKYULl  S3bIKA, 2NA6Hble U3  KOMOPbIX — MO
CYWHOCTU U OMHOUEHUSL MENCOY HUMU.

CamMu CYIIHOCTH W OTHOIICHHUS MOJCIHU SIBJISSIOTCS DK3EMILIApaMu

MCTaKJIaCCOB MCTaMO/JCJIH.

1.3.1. CymnocTn

Jlns ynooctBa 0630pa cynHoctd B UML MoxHO monpaszaenuts Ha
YETBIPE FPYIIIILL:

- CTPYKTYPHbIE;

- IOBEJICHYCCKHE;

- TPYNIHPYIOIINE;

- aHHOTAIIMOHHBIE.

CTpyKTypHBIE CYIIHOCTH, KaK HETPYAHO JOTaaaThes,
npeaHasHauYeHbl I OMHCAHUSA CTPYKTYpbl. OOBIYHO K CTPYKTYpPHBIM
CYITHOCTSIM OTHOCST CJICAYIOIIHE.

Oovexm (Object) — cymuocTh, 00Jamaromas YHHUKAIbHOCTBIO H
UHKAICYJIUpPYoIias B ce0¢ COCTOSHHE H IIOBE/ICHHE.

Knacce (class) — omnucanue MHOXKECTBA OOBEKTOB € OOLIUMHU
aTpuOyTaMH, OTIPEACIIAIOIIUMHU COCTOSIHHE, u OIepanusMu,
OIpEICIAIONINMH ITOBEICHHE.

Humepgpeiic (interface) — wmmMeHOBaHHOE MHOXECTBO OIICpALIN,
ONpejesomee Ha0op yCIyr, KOTOpble MOIYT OBITh 3alpOIICHBI
OTPEOUTENIEM U MPEI0CTABIICHBI IIOCTABITUKOM YCIYT.

Koonepauusa (collaboration) — coBOKymHOCTh 00BEKTOB, KOTOPHIC
B3aMMO/JICMCTBYIOT JIJII JOCTHKEHHSI HEKOTOPOU 1IEJIH.

Jleticmeyrowee nuyo (actor) — CymHOCTb, HaAXOZSIIASCS BHE
MOJICTTUPYEMOM CHCTEMBI M HEITOCPEICTBEHHO B3aUMOICHCTBYIOIIAS C HEl.
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Komnonenm (component) — mojysibHas 9acTh CHCTEMBI C YETKO
OMpeICICHHBIM HA0OpOM TpeOyEeMbIX U IPEAOCTABISIEMbIX UHTEP(EHCOB.

Apmegpaxm  (artifact) —  osnement  uHOpMaIUMH,  KOTOPHIH
UCIIOJIB3YETCSl WIIM TOPOXKIAETCS B Mpolecce pa3paboTKU MPOTPaMMHOTO
oOecnieueHud. Jpyrumu cioBamu, aprepakt — 3TO (Ppu3HUEcKass eIUHULA
peanuzaiuu, nojydaeMas M3 3JIEMEHTa MOJENH (HalmpuMmep, Kiacca WIH
KOMITOHEHTA).

Y3en (node) —  BBIYMCIUTENBHBIM  pecypc, Ha  KOTOPOM
pa3MelaTcs U IpU HEOOXOIUMOCTH BBITIOIHSIOTCS apTe()aKTHI.

[loBeneHUeCKrE  CYIIHOCTH  MpEIHA3HAYEHbl i1 OMHCAHUS
noBesieHUsl. OCHOBHBIX MOBEJICHUYECKUX CYIIHOCTEN BCETO JIBE: COCTOSIHUE
U JeiictBue (TOYHEe, JBE C TMOJIOBUHOM, MOTOMY 4YTO HHOTJIA
yHOTPEOJISIETCS €11€ U ACSATEIbHOCTh, KOTOPYIO MOXHO PaCCMaTPUBATh KakK
OCOOBIH CTydail COCTOSTHUSA).

Cocmosnue (State) — mnepuoj B KM3HCHHOM IIMKJIE€ OOBEKTa,
HAXoJIICh B KOTOPOM OOBEKT YIOBJIETBOPSET HEKOTOPOMY YCIOBHIO H
OCYILIECTBIISIET COOCTBEHHYIO OesimelbHOCHb WA OXKUJIA€T HACTYIUICHUS
HEKOTOPOT'O COOBITHSI.

Jlesamenvnocms  (activity) MOXKHO CUMTAaTh YacTHBIM  CIy4Yaem
cocmosHuUsl, KOTOPBIM  XapakTEepU3yeTCs  MPOJOJDKUTENbHBIMUA (MO
BPEMEHH ) HE aTOMAPHBIMU BBIYUCIICHUSIMH.

Jleticmeue (action) — npUMHUTHBHOE aTOMAapPHOE BBIYKCIICHHUE.

DTO TOIBKO HAJIBOJHAS YaCTh aiicOepra MOBEICHUYECKUX CYIIHOCTEH:
COCTOSIHMSI OBIBAIOT caMble pasHble. Kpome TOro, mpu MOAEIUpPOBAHUU
MOBEJICHUSI UCIIOJB3YETCSl €lIe psii BCIIOMOTaTEIbHBIX CYIIHOCTEH,
KOTOpBIE 37IeCh HE IEePEUYUCIICHbl, TTOTOMY YTO COCYIIECTBYIOT TOJBKO
BMECTE C YKa3aHHBIMH OCHOBHBIMU.

Heckomnbko OCOOHSKOM CTOUT CYIIHOCTh — BAPUAHT
UCIIOJBL30BaHUSI, KOTOPOM TIPUCYIIM KaK CTPYKTypHbIE, TakK |
MOBEJICHUYECKUE ACTICKTHI.

Bapuanm ucnonvzoeanusn (USe Case) — MHOMXKECTBO CIICHAPUEB,
OOBEIMHEHHBIX TO  HEKOTOPOMY  KPUTEPHIO W  OINHKCHIBAIOIINX
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[IOCJIEI0BATEIbHOCTH IIPOU3BOJUMBIX CUCTEMOM JEUCTBUN,
JOCTABIIIONIMX 3HAYUMBIA JUIsi HEKOTOPOTO  Oelicmeyrujezo  auyd
pe3yJIbTar.

[IpuBenennas kimaccuduKalus HE SBISCTCS HCUYEpIbIBarOmIehH. Y
KaXIOM W3 HTUX CYIIHOCTEHM €CTh pa3jIn4yHbIE YaCTHBIE CIy4Yaul U
BapHalllH, pACCMATPUBAEMBIE B TTOCIEAYIONIUX TJIaBaX.

I'pynnupyromas cymHocts B UML oana — naxkem — 3ato
YHHUBEpCAIbHAs.

Ilaxkem (package) — rpynma 3JIeMEHTOB Mojeid (B TOM 4YHCIIE
MIaKeTOB).

AHHOTallMOHHAsA  CYIIHOCTh  TOXE  OJHA —  HpUMeuaHue

(comment) — 3aro B Hee MOXHO IMOMECTHTh BCE YTO YrOJHO, TaK Kak
coaepxkanue npumeuvannss UML He orpannuunBaer.

B Tabmune 1.1 npuBeneHa craHgapTHas HOTalMsd B MUHUMAaJIbHOM
BAPUAHTE I YIIOMSHYTBIX CYIIHOCTEH.

Tabmuma Omubka! TekcT yKa3aHHOIO CTWIA B JOKYMEHTe
orcyrcrByet..1. HoTaius OCHOBHBIX CyIIHOCTEM

Ha3zBanue I'pagmueckas HOTauMs
Aptedakr «artifact» ,
. «library»
Reguilrement oT
Specification
Bapuant —
HUCHOJIB30BARUA | ( Make Order Make Order
JeiicTByromiee
JIUI0 %
Customer
Customer
JlesATenbHOCTh U . 1 .
neficTBHe Display mailn a=15
menu
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Nutepdetic i
IAudio «interface»
T) IAudio
Knacc
Product Order
{abstract}
KoMnoneHt g ]
«component»
DataBase
DataBase
Kooneparus T T
. Visitor
OOBeKT
:Rectangle
ITaket
VAN
Analysis
Model
IIpumeyanue 3m]echb HAXOIOUTCH
[ KOMMEHTAapuUmM
CocTostHue - Logged \\
entry/OpenlLog
\Egit/CloseLog
V3en
Server

1.3.2. OTHOIIEHUS

B UML ucnonb3yroTcst 4eTbIpe OCHOBHBIX THUIIA OTHOILLICHUMN:

- 3aBucuMocTh (dependency);
- acconmanus (association);
- 0000menue (generalization);
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- peasmzarus (realization).

3aseucumocms — 3TO Hamboliee oOwuli TUI OTHOILICHHUS MEXIY
JBYMSI CYITHOCTSIMH.

OmHuowenue 3a8UCUMOCHU VKA3bl8AeM HA MO, YMO U3MEHeHUe
He3a8UCUMOU  CYWHOCU KAKUM-MO 00pazom eiusem Ha 3Ad8UCUMYIO
CYWHOCMD.

I'paduyuecku oOTHOIIEHHWE 3aBUCUMOCTH H300pa)kaeTcsi B BHUJIC
OYHKTUPHOM JIMHUKM cO cTpeikoi (1), HampaBiICHHOW OT 3aBUCHMOM
cymrHoctH (2) k HezaBucuMoi (3) (puc. ommnoOKka! TekeT ykazaHHOro CTHIISI
B J0KyMeHTe otcyrcrByer..3). Kak mnpaBuino, ceMaHTHKa KOHKPETHOU
3aBUCUMOCTH YTOUYHSIETCS B MOJEIU C TIOMOIIBIO JIOMOJHUTEIbHON
uHdopmanuu. Hanmpumep, 3aBUCUMOCTH CO CTEPEOTHIIOM «use» O3HAYaeT,
4TO 3aBHCHMasl CYITHOCTh HCIIONB3YyeT (CKaKeM, BBI3BIBACT OIEPAIIUIO)
HE3aBHCHUMYIO CYIIHOCTb.

2 Parser [~~~ Data 3

Puc. Ommoka! TekceT yka3aHHOTO CTWJISI B TOKYMEHTE OTCYTCTBYeET..3.
OTHoO1IEHNE 3aBUCUMOCTH

Accoyuayusi — 3T0 HanboJIee YaCTO MCIOIb3yEMbIN THUIT OTHOIICHUS
MEXy CYIIHOCTSIMH.

Omuouwenue accoyuayuu umeem Mecmo, eciu O0O0HA CYWHOCMDb
HEeNnoCpeoCmeEeHHO C8iA3aHa ¢ Opy2ol (Unu ¢ OpyeumMu — accoyuayus
Modcem Obimb He MOJIbKO OUHAPHOL).

I'paduueckn accoumanus u300pakaeTcss B BHAE  CIUIOUIHOM
auauM (1) ¢ pasnuYHbBIMM JIOTIOJIHEHUSMH, COCIUHSIONICH CBS3aHHBIC
cymHOCTH (puc. ommOKa! TekeT yKa3aHHOrO CTHIAS B JOKYMEHTe
orcyrcrByet..4). Ha mporpaMmMHOM ypOBHE HEMOCPEICTBEHHAsI CBA3b
MOXET OBITh peaju3oBaHa pazIMYHbIM 00pa3oM, TJIABHOE, YTO
aCCOIMMPOBAHHBIE CYIIHOCTH 3HAKOT JApyr o jpyre. Hampuwmep,
OTHOIIIEHUE YaCTb—IIEJI0€ SIBISETCS YACTHBIM CIIy4aeM acCollMaluud U

Ha3bIBACTCA OTHOIICHUCM arperanuu.
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Car Wheel

Puc. Ommoéka! TekcT yKa3aHHOTO CTWISI B JOKYMEHTE OTCYTCTBYeT..4.
OTHollIeHHE accolaun

Ob006wenue — 3mo omuouleHue mexcoy 08yMs CYWHOCMAMU, OOHA
UX KOMOPBIX AGNAEMCA YACMHBIM (CNeYUATUSUPOBAHHBIM) CLYyUAeM OPY2Oli.

I'papuuecku o0000ImIEHHE H300pakaeTcs B BHUAE JIMHUU C
TPEYTOJbHOM HE3aKpalleHHON CTpesKoN Ha KoHiie (1), HampaBiieHHOW OT
yacTHoro (2) (moakmacca) k obmemy (3) (cymepkiaccy) (puc. ommuoOkal
TEKCT YKa3aHHOTO CTHJISA B IOKYMEHTE OTCYyTCTBYeT..5).

Shape 3

2 Rectangle Square

Puc. Ommbka! TekcT yKa3aHHOTO CTWISI B JOKYMEHTE OTCYTCTBYeET..D.
OtHo1renne 0000ImEeHNS

OTHoOlIEeHHE peanuzayuu WCHOJIb3YETCSI HECKOJIbKO peke, 4YeM
MPEABIAYIIME TPU THUMNA OTHOLICHUH, MOCKOJBKY 4acTO NMOAPA3yMEBAKOTCS
110 YMOJTYaHUIO.

OmHuouwlenue peanuzayuu yKasvléaem, YmMo O0OHA CYWHOCHb
sa6151emces peanuzayuel Opy2ou.

Hampumep, knace sBisieTcs peanusanuei naTepdetica. ['padudecku
peanuzaius u300pakaeTcs B BHJIC NMYyHKTHUPHOW JIMHUU C TPEYroJbHOM
HE3aKpalleHHOW cTpenkoi Ha koHIle (1), HanmpaBIeHHOW OT peaau3yrolen
cymHocTr (2) k peanusyemoii (3) (puc. ommoOka! TekeT ykazaHHOro CTHIIS

B IOKYMEHTE OTCYTCTBYeT..6).
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«interface»
Command 3
do ()
2 OpenDocCmd CloseDocCmd

Puc. Ommobka! TekcT yka3aHHOTO CTWISI B JOKYMEHTE OTCYTCTBYeT..0.
OTHOMmIEHNE peanu3anun

IlepeuncneHHble  TUIIBI  OTHOLICHUW  SIBJISIFOTCSI  OCHOBHBIMH,
pa3jiMyHble MX BapualMd M JOIOJHUTEIbHBIC OTHOILICHUS JIETAIBHO
paccMaTpUBAKOTCSA B MOCIEAYIOIMX IJ1aBax.

1.3.3. lmarpamMmmpl

Huarpammbl UML ecTh Ta ocCHOBHasi HakJiajJblBaeMmass Ha MOJIEJIb
CTPYKTYpa, KOTOopas 00JIeT4aeT Co3JaHue U UCII0JIb30BAHNE MOJIEITH.

Juazpamm (diagram) —  omo  epaguueckoe  npedcmasnenue
HeKOmopou yacmu 2paga mooeu.

BooOmie roBops, B nmarpaMmy MOXXHO OBIIIO ObI BKIIOUHTH JIHOOBIC
(momycTUMBbIE) KOMOMHAIIMKM CYITHOCTEH M OTHOIICHWM, HO MPOU3BOJ B
ATOM BOIpOCE 3aTpyAHUI Obl moHuManue mojeneit. [loatomy aBTOpHI
UML onpenenuiu HaOOp PEKOMEHIYEMBIX K HCIOJIB30BAHUIO THUIIOB
TUarpaMm, KOTOPbIE MOTYyYUIIN HA3BAHNUE KAHOHUYECKUX TUTIOB IUarpamM.

3aMeTuM, YTO TMOMHUMO CYIIHOCTEH M OTHOIICHWA Ha JuarpaMmme
NPUCYTCTBYET JPyrue 3JIEMEHTHI MOJENH, KOTOpPbIE MBI Takke Oyaem
HA3BIBATh KOHCMPYKYUAMU S3bIKA. ITO TEKCThI, KOTOPBIE MOTYT OBITH
HAIMCaHbl BHYTPHU QUTYp CYIIHOCTEH WM PSAIOM C JIUHUSMH OTHOIIICHUMH,
paMKH auarpaMM U uX (parMeHTOB, 3HAYKH, MPUCOCTUHICMbIC K JTUHUSIM
WM TIOMEIIaeMble BHYTPh (GUTYp. DTH 3JIEMEHTBHI HE TOJHKO ITOMOTAIOT
IPEJACTaBUThL MOJICNIb B Oojiee HarmsaaHoH ¢opme, HO IMoadac HECYT
3HAYUTETHLHYIO CMBICJIOBYIO HATPY3KY.
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1.3.4. Knaccudukanusi quarpamMm

B UML 1 Bcero ompeneiieHO 9 KaHOHMYECKUX THUIIOB JMAarpaMM.
Hwxe nepeuynciensl X Ha3BaHUs, TPUHATHIE B JAHHOM Y4e€OHOM MTOCOOUU
(B ApYTMX UCTOYHUKAX €CTh OTIMYHS).

- Imarpamma ucnois3oBanus (Use Case diagram);

- Imarpamma kinaccos (Class diagram);

- lmarpamma oowextoB (Object diagram);

- lmarpamma cocrosiauii (State chart diagram);

- Imarpamma nesrensHoctr (Activity diagram);

- lmarpamma nocieoBarensHocTH (Sequence diagram);

- narpamMma xoornepanuu (Collaboration diagram);

- lmarpamma xommnonenToB (Component diagram);

- Imarpamma pasmerienus (Deployment diagram).

CkazaHHOE MOXHO MPOUJUTFOCTPUPOBATH YCIOBHOU Kiaccuukaiuen
quarpaMm, MPUBEIACHHOW Ha puc. omwuOKa! Teker yka3aHHOro CTHISL B

JTOKyMEHTe OTCYTCTBYeT../.
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Diagram

{root}
Structure Use Case ] Behavior
diagram diagram «refine» diagram
Statechart Activity
Component Class .
, ) diagram diagram
diagram diagram
Q
«instanceOf»
i Interaction
f diagram
Object
diagram
Sequence
diagram
Deployment ¢ i
diagram i |
| | «derive»
b T |
|

Collaboration
«derive» diagram

Puc. Omuodka! TekeT yka3aHHOT0 CTHJISI B IOKYMEHTE OTCYTCTBYeT../

Hepapxus tunos auarpamm aiis UML 1

B UML 2 BHeceHbl 3HAYMTENIbHBIE KOPPEKTHBHI KAaK B CIIHCOK
KAaHOHUYECKUX JUarpaMm, a MMEHHO UX YUCJIO YBEIMYWIOCH 10 13, Tak U B
CIIUCOK JIOCTYIHBIX KOHCTPYKIIMH $I3bIKA, YTO 3HAYUTEIBHO PaCHIUPHUIIO
obmacte ero mnpuMmeHeHus. Kpome »3Toro maBe aAuarpaMmbl ObLIH
NEPEMMEHOBAHbI: JuarpaMMa Koolepaluu Oblla TEepEeMMEHOBaHa B
auarpaMMy KOMMYHHUKAIlMM, a JuarpaMMa COCTOSHMM B Juarpammy
aBTOMara.

Cnucok HOBBIX JWarpaMM M WX Ha3BaHHM, MPHUHATHIX B yUCOHOM
nmocobuu, npuBeaeH Hke. Ha puc. ommoOka! Teker ykazaHHOro cruisi B
JIOKyMeHTe OTCYyTCTBYyeT..9 U puC. OImMOKa! TeKeT yKa3aHHOro CTHJIS B
JIOKyMeHTe oTcyTcTBYeT..10 TIpPUBEACHBI COOTBETCTBYIOIIME aHarpamma
KJIACCOB.
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- lmarpamma  BHyTpeHHel cTpykrypel (Composite  Structure
diagram);

- Imarpamma nakeroB (Package diagram);

- lmarpamma aBTomata (State machine diagram);

- Imarpamma xommynukaruu (Communication diagram);

- O630opHast amarpamma B3ammojciicTBus (Interaction Overview
diagram);

- Imarpamma cuaxponusaiuu (Timing diagram).

Ho mpexzae ueM mepeltu K CleayromieMy pas3feny, CAETaeM OJIHO
HEOOJIbIIOE OTCTYIJICHME OTHOCHUTENBHO TOTO, KaK CTaHAapT Tpedyer
opopMIIATh AuarpaMmbl (puc. omuOka!l TeKeT yKa3aHHOro CTWIA B

IOKYMEHTE 0TCYyTCTBYET..8).

<rTer> <HaszBaHMe OMarpaMMmber> )

Puc. Ommbka! TekcT yKa3aHHOTO CTWJIA B IOKYMEHTe OTCYTCTBYeT..8.
Horamusa nna nuarpamm

OCHOBHBIX dJ€MEHTOB O(OpMIICHUS [IBa: HapyXXHas paMKa U
APJIBIYOK C HA3BaHUEM Juarpammbl. Eciayd ¢ pamMKoM BCe MPOCTO — 3TO
NPSIMOYTOJIbBHUK, OrpaHWYMBAIOIUM 00JaCTh B KOTOPOM  JIOJKHBI
HAXOJWUTbCSA  JJIEMEHThl  JMarpaMmbl, TO HAa3BaHUE JAUATPAMMBI
3aMHMCHIBACTCS B CIENUAILHOM (opMare, MPUBEACHHOM Ha pHC. ommuoOKal

TEKCT YKA3aHHOI'0 CTWJIS B JOKYMEHTe OTCYTCTBYeT..S.
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Diagram
{root}

Deployment
diagram

«entity»

Structure Package
diagram diagram
{UMLZ2}
Component Class
diagram diagram
7 7
«manifest» «instanceOf»

Object
diagram

«entity»

Class

Component

AN

«refine» v

Composite
Structure
diagram
{UML2}

Puc. Ommoka! TexkeT yka3aHHOTO CTWIS B IOKYMEHTE OTCYTCTBYeT..9
Hepapxus tuno quarpamm i1t UML 2 (wacts 1)
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Diagram

{root}
Behavior thfffi?i?W7 Use Case
diagram diagram
tincomplete}’/
.. Statechart
Activity diagram
diagram {UML1}
N
\\ «LKrename»»
Interaction Interaction \\
diagram Overview diagram \
{UML2} State machine
diagram
{UML2}

' ' Timin
Collaboration Sequence <m:fffi?EfHW, Lin r;;
diagram diagram g

{UML1} {UML2}

Communication
*************** diagram
«Krename» {UML2}

Puc. OmmbOka! Teker yka3aHHOro CcTWiIss B JOKYMEHTe
orcyrcrByet..10 Uepapxus tunos auarpamm aiis UML 2 (vacts 2)

Bo3MoxHbIe Teru (TUMBI) s AUarpamMM IpuBeIeHbI B Tadauie 1.2,
Teru, mpemaraemMbie CTaHIAPTOM, 3allMCaHBI BO BTOPOH cronoern. OaHako,
KaK IOKa3aja MPaKTUKa, IMpeajiaraéMble CTaHAApPTOM IPaBUJIa HE BCErIa
yAOOHBI W JIOTUYECKH OOOCHOBAHBI, MOITOMY TPETUH CTOJIOCI] TaOJIUIIbI
COJECPIKUT B3ATYIO U3 CIOXKUBILICHCS TPAKTUKU aJIbTEPHATHUBY.

Tabmuuma Omuobdka! TekerT yka3aHHOrO CTWIA B JOKYMEHTe
oTcyTcTBYeT..2. TUIIBI TuarpaMm JIjIs 3arojioBKa
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Ha3Banue nuarpamMmbl

Ter (cTaHaapTHBIN)

Ter

(mpepJiaraeMbliii)

Jnarpamma HCIOJIb30BaHUS

use case HJIH uc

use case

Jlnarpamma KnaccoB class class
Jwnarpamma aBromara state machine |state machine
WIn stm
Jnarpamma neaTenbHOCTH activitywm act |activity
Juarpamma interaction wumm | sd
[1OCJIEAOBATEIBHOCTH sd
JlnarpamMmMa KOMMyHUKAalMM | interaction mim | Comm
sd
JluarpamMMa KOMIIOHEHTOB component nin | component
cmp
Jnarpamma pasMenieHus HE OIpEaEIICH deployment
Juarpamma 0ObEKTOB HE OIIPEIEIECH object
Junarpamma BHYTPEHHEHU | class class WIIA
CTPYKTYPHbI component
O630pHas auarpamMma | interaction wmiam | interaction
B3aMMOJICUCTBUS sd
JlmarpamMMa CHHXpOHM3allMU | interaction wmM | timing
sd
JuarpaMmMa IakeToB package umn pkg | package

1.4. OBIIUE JUAT'PAMMBI

Bce muarpammbel UML Mo0XHO ycClIOBHO pa3OMTh Ha JBE TPYIMIIbI,

nepBasi M3 KOTOPbBIX —

IIPAKTUYECKM HE 3aBUCAT OT NPEAMETA MOJCIUPOBAHUSA W MOTYT
OPUMEHATHCST B JIOOOM TPOrpaMMHOM MpoekTe 0e3

o0mue JauarpaMmel.

IpeIMETHYI0 00J1acTh, 00JIaCTh PELLIEHUH U T.1I.

1.4.1. lmarpamMmma HCIOJIb30BAHUS

Jluazpamma ucnonwvzoseanusn (Use case diagram) — smo naubonee

OoOmue

061/1468 npe()cmaeﬂeﬂue ¢yHKl41/l0HaJle020 HA3HAYEeHUs cucmemal.
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JlnarpaMMa HCI0Jb30BaHuUs IIPU3BaHa OTBETUTH Ha IVIABHBIM BOMPOC
MO/JICITMPOBAHHUS: UTO JC/IaCT CHCTEMa BO BHEIITHEM MUpE?

Ha nuarpamme HCIIOJIb30BaHUS MPUMEHSIOTCS JIBa TUIA OCHOBHBIX
CYILIHOCTEH: BapuaHThl Hcmoib3oBanus (1) u geiictByromue nuna (2),
MKy KOTOPBIMH YCTaHABIMBAIOTCSA CJACAYIOIIME OCHOBHBIC THIIBI
OTHOILLIEHUM:

- acCollMaIMs  MEXIy JCHCTBYIONIUM JIMIIOM H  BapUaHTOM
ucnojb3oBanus (3);

- 000011IeHrE MEXTY ACHCTBYIOIUMH Juliamu (4);

- 000011IeHHEe MEX Ty BapHaHTaMH HCIiob3oBaHus (D);

- 3aBUCHMOCTH MEX]1y BapuaHTaMH UCIOJIb30BaHus (6).

Ha nuarpamme ucnonb3oBaHus, Kak U Ha JOOOW IPYyroul, MOryT
npucyrctBoBaTh npumedanus (7). OCHOBHBIE 3JIEMEHTBHI  HOTAIUH,
OpHUMEHsEMbIEe Ha JUarpaMMe MCIIOJIb30BaHMs, IOKa3aHbl Ha pHC. OmuoOKa!

TEKCT YKAa3aHHOT0 CTHJISI B JIOKYMeHTe oTcyTcTBYyeT..11.
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use case CucrTeMma

3akKasza TOBapOB)

Brnomcars

cueT-0axKTypy

[lpomasel ﬁ

Ma

ke order

Seller \\\\\TY/////
.

-
-

[ToxkynaTensb ﬁ
5

Computer

Make
Seller

Y

order
of computer

Puc. Ommoka! Tekcr

-
-
-
-

~"Customer
‘ 4

YKa3aHHOTO CTWJISL B
orcyrcTByeT..11. HoTauus auarpamMmbl KCIOJIB30BaHUS

1.4.2. lmarpamMmma KJ1accoB

Juazpamma knaccoe (class diagram) — ocrosnoii cnocob onucarnus
CIMPYKMYPbl CUCTEMbL.

OTO0 HE YAUBUTCIIBHO,

nockoibky UML B mepByio ouepenb
O00BEKTHO-OPUEHTUPOBAHHBIN SI3bIK, U KJIACCHI SBISIOTCSA OCHOBHBIM (€CIU

HE €IMHCTBEHHBIM) "CTPOUTEIBLHBIM MaTepHaioM".

KJIACCOB.

30

AOKYMEHTe

Ha puarpamme KJacCOB NPUMEHSIETCS OJWMH OCHOBHOW THI
cymrHocter: kiaccel (1) (BkItoYas MHOTOYMCIACHHBIC YaCTHBIC Clydau

uHTepEeNChl, MPUMUTHUBHBIC THUIIBI, KIACCHI-ACCOIMAIIUN M




MHOTHE JIpyTHE), MEXIYy KOTOPbIMU YCTAaHABIMBAIOTCS CIEAYIOIINE
OCHOBHBIE TUIIbl OTHOIIICHUH:

- accoIMarys MEXITY Kkiaaccamiu (2) (c MHOKECTBOM
JOTIOJTHUTEIBHBIX MOAPOOHOCTEN);

- 00001IeHHe Mex Iy Kiaccamu (3);

- 3aBUCUMOCTH (pa3jIMYHbIX THIIOB) MEXAy KiaccaMu (4) u MexIy
KJIaccaMU 1 MHTepdericamu.

Hekotopsie »1eMEHTHI HOTAIMM, NPUMEHSIEMbIE Ha JHarpaMmme
KJIaCCOB, IIOKa3aHbl Ha puc. omudOkal Teker ykazaHHOro cruias B
JIOKYMEHTe 0TCyTcTBYeT..12. /[eTaibHOE OnrcaHne NPUBEACHO B IiaBe 3.

class CrpykTypa cucTeMs o00paboTku BaKaBOB) 1

* 1
R Order Customer
| ‘
| | 2
| 1] | 1 1
4 J 1 3
| |
1 |
«instantiate» i
i i VIP
i i 1. * Customer
L |
«utility» i
OrderCreator be——--—-> Address
1..% - 1..%

1..% 1 _
___--1 Payment CreditCard
[InaTex

Puc. OmmbOka! Teker yka3aHHOro CcTwiIsi B JOKYMEHTe

orcyrcTByeT..12. HoTamus nuarpaMMbl KJ1accoB
1.4.3. lmarpamma aBToMara

Juazpamma asmomama (State machine diagram) wiu ouazpamma
cocmoanuit ¢ UML 1 (state chart diagram) — osmo ooun uz cnoco6os
demanvHo20 onucanusi nogedenuss 6 UML.

B cymnHocTH, AarpaMmbl aBTOMAaTta, Kak 3TO CIEIyeT M3 Ha3BaHHUS,
IPEACTABIIAIOT CO00M rpad COCTOAHUIN U MEPEXOA0B KOHEUHOrO0 aBTOMATa
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(cM. TnaBy 4), Harpy>XCHHBIH MHOKECTBOM JIOTIOJTHUTEIBHBIX JCTalICH U
OAPOOHOCTEM.

Ha pgumarpamme aBromMara mnOpPUMEHSIIOT OJAWH OCHOBHOM THII
cymrHocTelr — cocrosuus (1), ¥ OIMH THUI OTHOLICHUN — mepexos (2),
HO M 1A T€X W IS JIPYTUX ONPEACICHO MHOXECTBO PA3HOBUIHOCTEM,
CHEIUANIBHBIX CIy4aeB W JOMOJHUTENBHBIX 0003HaueHuil. llepeuncnsate
UX BCE BO BCTYMHUTEIHHOM 0030p€ HE UMEET CMBICIIA.

JleranpHOE ONMCAaHWE BCEX BapwalMyd JuUarpaMM  aBTOMAara
IpPUBEJIEHO B TJlaBe 4, a Ha puc. omuOKa! TeKeT yKa3aHHOTO CTHJISI B
JOKYMEHTEe OTCYTCTBYeT..13 TIOKa3aHbl TOJBKO OCHOBHBIE 3JIEMEHTHI

HOTallM1, IPUMCHACMBIC Ha AUAI'PAMMC aBTOMATaA.

state machine CocTosgHus HM@Ta)

pressDOWN
[l 1°° floor] |

Moving down

pressUP

Idle

| [! last floor]

E\ Moving up

Puc. OmmbOka! Teker yka3zaHHOro CTuiIsi B JOKyYMEHTe
orcyrcTByeT..13. HoTanus nuarpamMmel aBTomaTa

1.4.4. lnmarpamMmMma 1eITeJIbHOCTH

Juazpamma oeamenvnocmu (activity diagram) — ewe ooun cnocod
ONUCAHUSL NOBEOEHUsl, KOMOPbLLL BU3YATILHO HANOMUHAEm CMapylo 000pyo
OI0K-CXeMy aneopumma.

Onnako 3a cUeT MOJICPHU3UPOBAHHBIX 0003HAUYECHHH,

COIJIaCOBaHHBIX C 06T)CKTHO-OpI/IeHTI/IpOBaHHBIM nmoAxoaoM, JauarpamMma
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nearenbHocTd UML  sBnsieTcss MONIHBIX CPEACTBOM JUIsi  OMUCAHMS
MOBEJICHUSI CUCTEMBI.

Ha pumarpamMme nesTeIbHOCTH NPUMEHSIOT OJMH OCHOBHOM THII
cymrHocTelr — paeicTBue (1), ¥ OOUH THI OTHOIICHHH — mepexo/s (2)
(mepenaun ynpapieHus). Takke UCMOJIB3YIOTCS TaKME€ KOHCTPYKIIUU Kak
Pa3BUJIKM, CIUSHUS, COCJAUHEHUs, BETBICHHUS (3), KOTOpbIE MOXOXH Ha
CYILIHOCTH, HO TaKOBBIMU HAa CaMOM JIeJie¢ HE SIBJIAIOTCS, a MPEACTABIISIIOT
coboif rpaduueckuii cnocod M300paKeHUST HEKOTOPBIX YACTHBHIX CIydacB
runepAyr B runeprpade (cM. Bpe3ky "MHoxkecTBa, OTHOIIECHUs U rpadbl”).
CemaHTHKa AJIEMEHTOB JHAarpamm JEATEIbHOCTH MOAPOOHO pa3oOpaHa B
riaBe Ommoka! UCTOYHHK CCHIIIKM HEe HAM/IEH..

OCHOBHBIE 3JIEMEHTHl HOTAllUM, TPHUMEHSEMbIE Ha JHarpamme
NEATEIIbHOCTH, TMOKa3aHbl Ha PHUC. OIMMOKA! TEKCT yKa3aHHOIO0 CTHIA B
AOKyMeHTe oTcyTcTByeT..14. Jleramu omnucaHus TPUBEACHBI B TJIAaBE
Ommnoka! UCTOYHUK CCHIJIKM HEe HA/IEeH..

activity Cbopxa HpMHOXGHMﬂ)

®

CheckOut
Component

[no more
components]

Build \ Build
Component | Application

1

Puc. OmmoOka! Tekecr yKa3aHHOIO CTHIS B JOKYMEHTe
orcyrcTByeT..14. HoTanust nuarpaMmsl 1eT€IbHOCTH

1.4.5. lmarpamMmMma nocJie10BaTeJIbHOCTH

Juazpamma nocnedosamenvnocmu (sequence diagram) — omo
Ccnocob onucanus nogedeHus cucmemol "na npumepax”.
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daKTUYECKH, JAUarpaMma MOCJIeI0BaTeIbHOCTH — 3TO  3alucCh
MPOTOKOJIa KOHKPETHOTO ceaHca pabOThl CUCTEMbI (WK (hparMeHTa TAaKOTO
npoToKoja). B 00bEeKTHO-OPUEHTUPOBAHHOM MPOTPAMMHUPOBAHUM CaMbIM
CYILIECTBEHHBIM BO BpPEMs BBITIOJTHEHUS SIBJISIETCS MEPEChUIKA COOOIICHUMN
MEXK]ly B3aUMOJCHCTBYIOIUMH 00beKkTaMu. IMEHHO MOcCIe10BaTeIbHOCTh
MOCBUIOK COOOIIEHUI OTOOpa)kaeTcsi Ha JaHHOM Juarpamme, OTClOAa U
Ha3BaHUE.

Ha nuarpamme mnocnenoBaTeIbHOCTH MPUMEHSIOT OJUH OCHOBHOM
THII CYIIIHOCTEU — JK3EMILISAPBI B3aUMOJECHUCTBYIOIIUX
kiaccupuxkaropoB (1) (B OCHOBHOM  KJIacCOB, KOMIIOHEHTOB U
JNEUCTBYIOIIUX JIMI[), © OJUH TUIl OTHOWIEHUN — CBA3U (2), MO0 KOTOPBIM
MPOUCXOAUT OO0MeH cooOmieHusmu (3). IlpeanycMOTpeHO HECKOJBKO
CIIOCOOOB TOCBUIKM COOOILEHHM, KOTOphle B rpaduyueckoil HOTalUu
pa3INYaroTCA BUIAOM CTPEJIKU, COOTBETCTBYIOIIECH OTHOIIICHHUIO.

BaxHpIM acmekToM AuarpamMMbl IOCIEJ0BATEIBHOCTH  SBISETCA
SBHOE OTOOpak€HHWE TEUEHUsS BpPEMEHH. B oTimune OT Apyrux THIIOB
JyuarpaMM, KpoMe pas3Be 4UTO JuarpaMM CHUHXPOHM3AIUM, HA JHUarpaMMe
MOCJIEA0BATEILHOCTY UMEET 3HAUCHHUE HE TOJIbKO HaJIM4ue rpauyeckux
CBS3€U MEXK]y 3JIEMEHTAMH, HO U B3aUMHOE PACIOI0KEHUE IEMEHTOB Ha
auarpaMMe. A HMMEHHO, CYUTAETCs, 4YTO HMeeTcs (HEBUIUMMAs) OCh
BPEMEHH, 10 YMOJIYAHUIO HAIMpaBJICHHAs CBEPXY BHU3, U TO COOOIICHHUE,
KOTOPOE OTMPABJICHO M03KE, HAPHCOBAHO HUXKE.

Ha puc. ommOka! TekeT yka3aHHOro CTHWIsi B JOKYMEHTE
OTCYTCTBYeT..15 MOKa3aHbl OCHOBHBIEC AJIEMEHTHl HOTALMH, NTPUMEHSIEMbIE
HAa JuarpaMme moclienoBaTebHOCTU. Jiis  o0o3HaueHusr camux
B3aMMO/ICUCTBYIOINX OOBEKTOB MPUMEHSETCS CTaHAApTHAs HOTAIUS —
NPSIMOYTOJIBHUK C MMEHEM OJK3eMIuIsipa kiaccudukartopa. IlyHKTHpHas
JIMHUS, BRIXOASIIAs U3 Hero, HasbiBaercs aunueti xcusnu (lifeline) (4). Oro
HEe 0003HAYEHHUE OTHOIICHUS B MOJCIH, a TpadUueCKUil KOMMEHTapHil,
MPU3BAHHBIA HAIMPABUTh B3TJISAJ YUTATENsl JUarpaMMbl B TPaBUIBHOM
HarpaBieHUU. OUrypsl B BUJE Y3KHX IOJOCOK, HAJOXEHHBIX Ha JIMHUIO
YKU3HU, TAKXKE HE SBIISIIOTCS U300paXKEHUSIMU MOACIUPYEMBIX CYIIHOCTEH.
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JT10 rpaduueckuii KOMMEHTapHid, MOKA3bIBAIOIIMNA OTPE3KH BPEMEHHU, B
TEYCHUU KOTOPBIX OOBEKT 61adeem nomoxkom ynpasienuss (execution
occurrence) (5) WIM JPYrHMH CIOBAaMH HMEET MECTO aKMueayus’
(activation) o0bekta. Cocmasuvie waeu 63aumooeiicmsus (combined
fragment) (6) mo3BoOAIOT Ha qUArpaMMe IMOCJIEI0BATCILHOCTH, OTPaXKaTh
U aIrOPUTMHYECKHE acIeKThl IPOTOKOJa B3amMojehcTBusA. [Ipoune
JIeTaJI HOTAIMK THarpaMMBbI TIOCIIEI0BATEILHOCTEH cM. B IiiaBe Omuoka!l
M cTOYHMK CCHIJIKM HE HA/IeH..

sd lleuaTb Uyepes cepBep edaTu /J 1

:Computer :PrintServer :Printer

print (file) | 3

>

print (file)

T
|
|
|
|
|
|
|
|
|
|
|
-
|

T
|
|
|
|
|
|
|
|
|
|
i
[printer free] |
|
|
|

print (file)

S S

Puc. OwmmbOka! Teker yka3zaHHOro CTHiIss B JOKYMEHTe
orcyrcTByeT..15. HoTanus quarpaMmsl mocieoBaTeIbHOCTH

1.4.6. luarpaMMa KOMMYHUKALMHU

Juazpamma xommynuxayuu (COmmunication diagram) — crnoco6d
ONUCAHUS  NOBEOCHUs, CEeMAHMUYECKU  IKBUBALECHMHbIN — OUdSPAMME
noC1e008ameIbHOCHIU.

daKkTHYECKH, 9TO TAKOE K€ OMHCAHKE IMOCIEAOBATEIHLHOCTH 0OMeHa
COOOIICHUSIMM  B3aUMOJIEHCTBYIOIIUX 3K3EMIUISIPOB  KIACCH(PHKATOPOB,

2 .
Tepmun "aktuBanus" ucnonbzoBajics B UML 1 u Ha maHHBIH MOMEHT
CUMTAETCS YCTAPEBILIUM.
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TOJIBKO BBIPAKEHHOE JPYrUMHU TpadUuecKuMHU cpeacTBamMu. Takum
oOpa3oMm, Ha JUarpaMMe KOMMYHMKAIIMM TakKe€ Kak W Ha Juarpamme
MOCJIEIOBATEILHOCTH TMPUMEHSIOT OJUH OCHOBHOM THII CYIIHOCTEH —
AK3EMIUISIPHl B3aWMOJICUCTBYIOMMX Kiaccudukaropos (1) m oauH THI
OTHOIIIEHUN — cBsi3u (2). OHAKO 3/1eCh aKIEHT JEIAaeTCsl HE Ha BPEMEHHU,
a Ha CTPYKType CBsI3ed MeXIy KOHKPETHBIMHU SK3eMiuisipamu. Ha puc.
omMrOKa! TEKCT yKa3aHHOIO CTHJISI B JOKYMEHTE OTCYTCTBYeT..16 ITOoKa3aHbl
OCHOBHBIE  JJIEMEHTHl  HOTAllMM, TNpPUMEHSEMble Ha  JAUarpaMme
KOMMYHUKaIuu. [[ns 0603HaueHus: caMuX B3aUMOACHCTBYIOIUX OObEKTOB
NPUMEHSIETCA CTaHJapTHas HOTAlMS — MPSIMOYTOJIBHUK C HWMEHEM
K3EMIUIsIpa Kiaccuukaropa. B3auMHOe MONOXKEHHE JJIEMEHTOB Ha
quarpaMMe KOOMEpalid HE WMEET 3HAYEHUS] — BaXXHbI TOJBKO CBS3U
(Jaie BCEro 3K3eMIUIIPbl aCCOLMAIMiI), BIOJIb KOTOPBIX MEpEeAaroTCs
cooOmienus (3). s oToOpakeHUs YHOPSJOYEHHOCTH COOOIICHUN BO
BPEMEHU MPUMEHSETCS UEpapXUUecKas JecaTHUHasi HyMmepanus. CpaBHUTE
puc. ommoOkal TekeT yka3aHHOro CTW/ISI B JOKYMeHTe OTCYTCTBYeT..15 u
puc. onmmOKka! TekeT yKa3aHHOTrO CTW/ISI B JIOKyMeHTe OTCyTCTBYeT..16 (Ha
HUX U300paXKEHO OJIHO M TO K€ IMOBEJCHUE), U BaM BCE CTAHET IMOHSTHO.
[Ipoune peTanu HOTAUMM JAWArpaMMbl KOMMYHHUKAIIMM CM. B TJIaBe
Ommnoka! UCTOYHUK CCHIJIKM HEe HAM/IEeH..

comm [[eyaTh UYepes CepBep IeuaTu )

[printer busy]
:Computer 1.2: store(file) :Queue
/V
3 1

l 1: print(file)

2 [printer free]
1.1: print(file)
—>
:PrintServer :Printer
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Puc. OmmoOka! Tekecr yKa3aHHOIO CTHWIS B  JOKYMEHTe
orcyrcrByer..16. HoTamus nuarpaMMbl KOMMyHUKAIlUU

1.4.7. lmarpaMMa KOMIIOHEHTOB

Jluazpamma xomnonenmos (Component diagram) — noxazvieaem
B3AUMOCBA3U MeNCOY MOOVIAMU (OSUYECKUMU UTU DU3UYeCKUMU), U3
KOMOPBIX COCMOUM MOOenupyemas cucmema.

OCHOBHOW THN CYHMIHOCTEM Ha JHArpaMMe KOMIIOHEHTOB — 3TO
caMu KOMIIOHEHTHI (1), a Takxke uHTEp@eNchl (2), MOCPEACTBOM KOTOPBIX
YKa3bIBaC€TCS B3aMMOCBSI3b MEXKIy KoMIoHeHTamMu. Ha nmarpamme
KOMITOHCHTOB ITPUMEHSIOTCS CIICTIYIONTUE OTHOIICHHUS :

- pealiM3alyi MSXKJIy KOMIIOHCHTaMH M MHTepdericaMu (KOMIIOHEHT
peanusyet uHTepQeic);

- 3aBUCIMOCTH MEXIy KOMIIOHEHTaMH ¥ HHTepdericaMu (KOMITOHCHT
ucnojib3yer uarepdeiic) (3).

Ha pwuc. ommOka! TekeT yKa3aHHOro CTHJISI B JOKYMEHTE
oTcyTcTBYeT..17 TOKa3aHbl OCHOBHBIC 3JIEMEHTBHI HOTAIIMH, TPUMCHSICMbIC
Ha JuarpaMMme KOMITOHEHTOB. JleTajapbHOE OInMcaHue MPHUBEACHO B TJIABE
Ommnoka! UCTOYHUK CCHIJIKM HEe HAM/IEeH..

1.4.8. /Imarpamma pa3menieHust

Juazpamma  paszmewenuss  (deployment diagram) wapsoy ¢
omoobpasicenuem cocmasa U cesazell NeMeHmOo8 CUCmembl NoKda3bléaem,
KaK OHU pu3udecKu pasmeuyeHvbl Ha GbIYUCTUMENbHBIX Pecypcax 80 8pems
8bINOIHEHUSL.

Takum oOpa3oM, Ha auUarpaMme pa3MEIICHUs, MO CPaBHCHHUIO C
JUarpaMMol  KOMIIOHEHTOB, J00aBISIETCS JiBa THUIA CYLIHOCTEH:
apmegaxm (1), KOTOPBIM ABISETCS pealu3anued KOoMIOHeHTa (2) u
yzen (3) (MoxeT ObITh Kak Kiaccu(PUKaTOp, ONMUCHIBAIOIIUM THI y3J1a, TaK
U KOHKPETHBIH JK3EMIUISP), a TaKKe OTHOIICHUE acCCOIHAIlUU MEXIY
y31amu (4), TOKa3bIBarOIIee, YTO Yy37bl (DU3UYECKU CBSI3aHBI BO BpeMs
BBITIOJTHCHHUSI.
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component Web HpMHOX@HMe)

N 1
DBMS
, , 2 |
Application
Service
& 3

WebBrowser

Puc. OmmbOka! Teker yka3zaHHOro CcTuiasi B JOKYMEHTe
orcyrcrByet..17. Hotauus nuarpaMmbl KOMIIOHEHTOB

Ha puc. ommbOka! TtekeT yka3aHHOr0 CcTHWIS B JIOKYMEHTe
OTCYTCTBYeT..18 MOKa3aHbl OCHOBHBIE 3JIEMEHTHl HOTALMH, TPUMEHSIEMBIE
Ha JauarpamMme pasMmeiieHus. J[ins Toro 4ToOBl TOKa3zaTh, 4YTO OJHA
CYIIHOCTh SIBJIIETCSI YacCThIO JPYroi, MPUMEHSETCS JHOO OTHOIIEHHE
3aBHCHUMOCTH «deploy» (5), mnbo ¢urypa oHON CYIIHOCTH MTOMEIIACTCS
BHYTPb (PUTYpBI ApYyroi cymHocTH (6). JleTampbHOE OMMCaHUE AHArpaMMbI
IIPUBEJICHO B TJIaBeE 3.
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deployment Web HpMHOXeHMe)

«executable» «manifest»
e i DBMS
Oracle

1
| «deploy»
|

5 ]
|
|

V

DataBase
Server

«execution
environment»
J2EE AS

2]
«EJB» «manifest» Application

Server Service

Workstation

g ]

«executable» «manifest»
. I B WebBrowser
Mozilla

Puc. OmmbOka! Tekcr yKa3aHHOIO CTHIS B JOKYMEHTe
orcyrcrByeT..18. Horauus nuarpammel pa3MelieHus

1.5. CHEIIUAJIBHBIE TUAT'PAMMBbI

CnenuanpHble AuarpaMMbl XapaKTEPU3YIOTCS TEM, YTO Yallle BCETO
CIlyXaT JJisl JOTMOJHEHUS Kakou-nuOo oOlel auarpamMmbl, HampuMep,
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SABJIAIOTCA cC HYaCTHBIM ciIydacMm 500041 KEC IIpoCTO HUrparoT
BCIIOMOT'aTCIIbHYIO POJIb, YTOUHSASA HCKOTOPBIC ACTAJIN.

1.5.1. lnuarpamMma 00beKTOB

Juazpamma oovexmos (0bject diagram) — sensemces sxzemnisipom
ouazpammul Kiaccos.

Ha nguarpamme OOBEKTOB TPUMEHSIOT OJWH OCHOBHOW THII
CyHmIHOCTEH: o0Owvexmul (1) (PK3eMIUISIPBI KJIACCOB), MEXKAY KOTOPHIMHU
YKa3bIBAIOTCS ~ KOHKpPETHbIC casa3u (2) ("ame BCero  3IK3eMIUIAPHI
acColMaIni ).

JlnarpaMMbl OOBEKTOB HMMEIOT BCIIOMOTATEIBHBIM XapaKkTep — II0
CYyTH 3TO MpUMEphl (MOXKHO CKa3aTh, AaMIIbl MaMsTH), MOKa3bIBAIOIIHUE,
KaKHe UMEIOTCS OOBEKTHI U CBSI3M MEXIY HUMH B HEKOTOPBIN KOHKPETHBIN
MOMEHT ()YHKIITMOHUPOBAHUS CHCTEMBI.

OcCHOBHBIE DJJIGMEHTBI HOTAIlM{, NPHMEHSAEMbIE Ha JHarpaMme
O0OBEKTOB, TOKa3aHbl HA pHUC. OIIMOKa! Teker yka3aHHOro crwisi B
JMOKYMeHTe oTcyTcTByeT..19. /[eTaibHOE OnrMcaHue NPUBEICHO B riiaBe 3.

object CrpykTypa cucTeMb 0OpaboTKMU BaKaBOB)

:Order :Customer

home :Address

:Payment visa:CreditCard

master:CreditCard

Puc. OmmoOka! TekecrT yKa3aHHOIO CTHJISE B JIOKYMEHTe
orcyrcTByeT..19. Hotanus nuarpamMmbl 00BEKTOB
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1.5.2. JluarpaMMa BHYTPEeHHEH CTPYKTYPbI

Juazpamma enympenneii  cmpyxkmypost (COmposite  structure
diagram) ucnonezyemcss  ons bonee  nodpoOHO2O  NPEOCMABNEHUS
CMPYKMYPHBIX — KIACCUDUKAMOPO8, — npexcoe  8ce20  KIACCo8 U
KOMNOHEHMO8.

CtpyKTypHBIT KJ1accupuKaTop n3o0paxaercs B BUJIE
npssMoyrojibHuKa (1), B BEpXHEH YacTH KOTOPOrO HAXOIUTCS HMs
kinaccudukaropa (2). Buyrpu naxomarcs wacmu (parts) (3). Hacreii Mmoxker
OBITh HECKOJIbKO. YacTH MOTyT B3aMMOJEHCTBOBATh APYr C APYroM. ITO
0003HaYaeTcs ¢ IMOMOINBIO coedunumeneti (Connectors) (4) pa3nMYHBIX
BU0B. MeCTO Ha BHEIIHEH I'PaHUIIC YacTH, K KOTOPOMY MPHUCOCAMHSICTCS
coeauHNTENb, HasbiBaeTcs nopmom (port) (5). IMopTel pacmonararorcs
TaKkKe Ha BHEIIHCH TpaHUIlE CTPYKTypHOro kiaccudukaropa (6).
OCHOBHBIE 3JICMEHTHI HOTAIlUH, IIPUMEHSICMbBIC Ha JHarpaMMe BHYTPEHHEH
CTPYKTYpBI, IOKa3aHbl HAa PHUC. OIMMOKA! TeKeT YKA3aHHOrO CTHAS B
noxkymeHTe otrcyrcrByer..20. JleTalbHOE€ ONMCAaHUWE IPUBEICHO B TIJIaBE
Ommunoka! UCTOYHUK CCBLJIKHM HE Hal/IeH..

component KOMHMHHTOp)

Compiler 2 g]

In :Lexical :Syntax
oO———
5 Analyzer e Analyzer

3

Out
}ﬂ}%:CodeGenerator%%]:SemanticAnalyzerEF

Puc. OmmbOka! Teker ykazaHHOro cTuiass B JOKyYMEHTe

orcyrcrByet..20. Hotanmst nuarpaMmbl BHYTpEHHEH CTPYKTYPBI
1.5.3. O630pHasi xuarpaMma B3auMo/1eiicTBHS

Oo630pnas ouazpamma e3aumooeicmeus (interaction overview
diagram) siensemes  pazHosuoHocmvio  ouazpammbl - OesIMeNbHOCMU  C
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PACUUPEHHBIM — CUHMAKCUCOM: 8  Kauecmee JJeMeHmo8  0030PHOU
OUAZPAMMBL  83AUMOOCUCMEUsT  MO2YM  GbICMYNAMb  CCHLIKU — HA
e3aumooeiicmeusn (interaction use) (1), onpedensemvie Ouazpammamu
nociedo8amenbHOCHI.

OCHOBHBIE 3JIEMCHTBI HOTALMU IMOKa3aHbl HAa PHC. OIMHOKa! Teker
YKA3aHHOIO0 CTHJISI B JOKyMeHTe orcyrcrByer..2l. JleranpHOoe oOImucaHue

npuBeieHO B Ti1aBe Ommoka! UCTOYHUK CCHIIKHA He HAHJIEH. .

interaction IlleuaTs EOKYMeHTa)
[DomkJoUYeH . [DoOKJIOUEeH
JIOKAJIb HEIM ceTeBOM
IPUHTED ] NIPUHTED ]
[else]
4£i£)Heanb Ha ref
JIOKAJIbHEN 1 1 [ledaTe uepes
NpUHTED cepBep neuvatTu

Puc. OmmbOka! Teker yka3aHHOro CcTWiIss B JOKYMEHTe
orcyrcrByeT..21. HoTamms 0630pHOil tuarpaMMbl B3auMOICHCTBUS

1.5.4. lnmarpaMMa CHHXPOHM3ALUH

Juazpamma  cunxponuzayuu (timing diagram) npeocmasnsem
coboli 0cobyro opmy ouazpammvl nOCAE008AMENbHOCMU, HA KOMOPOU
0coboe GHUMAaHUe YOeNsemcs UBMEHEeHUl0 Ccocmoanui (1) paznuunvix

9K3EMNIAPOB KIACCUPUKAMOPOS U UX 8pemenHoll cunxporuzayuu (2).
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timing lLuxa pa®OTH CTUPAaJIbHOM MaLLU/IHbI)

Spinning

Rinsing

Washing

Soaking ——

0 5 10 15 20 25 30 35 40 45 50

Puc. OmmbOka! Teker yka3aHHOro CcTHiIss B JOKYMEHTe
orcyTcTByeT..22. HoTamus nuarpaMMbl CHHXPOHHU3AIIUU

OcCHOBHBIC 3JIEMEHTBHI HOTAIlUM TTOKa3aHBl Ha pHC. omuOKka! Teker
YKa3aHHOTO CTHJISI B JOKYMeHTe OTCYTCTBYeT..22. JleTalibHOE OmnucaHue
npuBeZeHO B TiIaBe Ommoka! UCTOYHUK CCHLIIKHA He HAMJIEH. .

1.5.5. /luarpamma nakeros

Juazpamma naxemoe (package diagram) — eduncmeennoe
CpeoCcmeo, No380sI0Uee YAPAGIISANMb CLONCHOCTbIO CAMOU MOOEJIU.

OCHOBHEIE DJIEMEHTHI HOTAIMM — TMaKeThl (1) W 3aBUCUMOCTH C
Pa3IUYHBIMU CTEPEOTUIaMH (2), IPUMEHSIEMbIE HA AMarpaMMe, IOKa3aHbl

Ha puC. OIMMOKa! TeKeT yKa3aHHOTO CTHIS B IOKYMEHTE OTCYTCTBYeT..23.
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package IlakeTel UML BepxHEeI'O YPOBHS LO/J

L «import» )
PrimitiveTypes =" Basic
| I
| |
1 i i«merge»
| 2 1
|
|
E LO
«merge»

Puc. OwmmbOka! Teker yka3zaHHOIo CTHIS B JOKYMEHTe
orcyrcrByer..23. HoTamus nuarpaMMebl IakeToOB

1.6. MOIAEJIM 1 UX ITPEACTABJIEHUSA

beuto OBl OYeHb COOMA3HUTENIBHO HMMETh BO3MOXKHOCTH CTPOUTH
MOJEIN  JIOOBIX  CHCTEM JUI  JIOOBIX  Meled  eaumHooOpasHo,
MPUJIEP/KUBASICh, TAK CKA3aTh, OJHOM YHUBEPCAJIBHOM TOYKHU 3peHusd. Bo
MHOTHX PaHHUX METOJO0JIOTHUSX MOJCIUPOBAHUS MPOTPAMMHBIX CHUCTEM
TaKue MOMNbITKY (00JIee UM MEHee YJIauHble) TPEANPUHUMAINCE.

Kak noka3pIBaeT NpakTUYECKUH OIBIT, HE YAAETCS ONUCATh C €AUHOU
TOYKW 3pEHUSI BCe 0€3 HMCKIIOUEHHUS ACTEKThI MOJICIHPYEMON CHCTEMBI.
JleicTBUTENbHO, B MOJIEIM HYXXHO OTpPa3uTh MHOXECTBO BEIIICH:
uHTep(eichl 11 B3aUMOJEHUCTBUS C BHEUIHUM MHPOM, BHYTPEHHIOIO
JIOTUYECKYIO0 CTPYKTYpy MpPOrpamMMBbl, CTPYKTYPY XPaHUMbBIX JaHHBIX,
ITOPUTMBI  (DYHKITMOHUPOBAHUS, COCTaB apTe(akToOB, BKIIOYAEMBIX B
MOCTaBKy, U MHOToe Apyroe. bplio Obl caMOHAJESHHO YTBEPXKAATh, YTO
€IMHOE CpEICTBO ONHMCAHUA BCEX AacleKTOB Ccpa3y B MPUHIHIE
HEBO3MO>KHO, — IPOCTO IMOKa MBI HE 3HAaE€M Takoro cpeacrsa. Orcroaa
CJIEYET BBIBOJI: MOJICTUPOBATH CI0XHYI CUCTEMY CIEAYET C HECKOJIbKHUX
Pa3IMYHBIX TOYEK 3PEHUS, KaXJbli pa3 MpUHUMAash BO BHUMAaHHE OJIUH
aCIeKT MOJICIUPYEMON CUCTEeMbl M aOCTparupysicb OT OCTaJbHBIX. ITOT
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TE3UC SABJISIETCA OJIHMM U3 OCHOBoMojararoumux npuanunos UML, moxer
OBITh CaMbIM Ba)KHBIM MPHUHIIAIIOM, TPEIONPEACIUBIIAM MPAKTUICCKAN
ycriex UML.

Nnest coctout B TOM, 4TO aOCTPaKTHBINA rpad MOIEIN, COCTOSIINN U3
MHOXECTBA PA3HOTHUITHBIX CYITHOCTEH ¥ OTHOIIEHWW, HE IOJJICKHT
KOHCTPYMPOBAHHWIO WJIM HW3YyYEeHHIO B 1enoM. Kaxaeli pa3s s
BU3yallM3allii, U3MEHEHUs WM HMHBIX MAaHUIMYJISIUNA U3 HTOro OOIIEero
rpada BBIWICHSIOTCA TOJIBKO CYIIHOCTH M OTHOILIEHHUS, PEJIEBAHTHbBIC NJIs
OMPE/ICICHHOTO acleKTa MOJCIUPYEMOMl CHUCTEMBbI, a BCE OCTaJIbHbIC
UTHOpUPYIOTCA. Takoul BHJ C ONPEACICHHOW TOYKU 3pEHUS, MOXKHO
CKa3aTh, MPOCKIHIO MOJCIIM, Mbl Ha3blBaeM npeocmasienuem (VIEW).
MoXXHO cKa3aTh, YTO MPEJCTABICHUE — ITO CPEACTBO JIOTUYECKOTO
CTPYKTYPHUPOBAHUS MOJICIIH.

1.6.1. Knaccuueckue npeacrasiaenusi u3 UML 1 u 2

HaGop ucnosb3yemMbIix mpecTaBICHU MOJICIU SBISETCA €Ile MEHEee
dbopMaNbHBIM U JOTMATHYECKUM, YeM HAOOp KAHOHMYECKHUX Tarpamm.

OnHuM W3 caMbIX MNOMYJISPHBIX SIBJISIETCS HAOOp MpeCTaBJICHUH,
onucaHHbIX aBTopamH si3bika B UML 1 [2] u moka3aHHBIX Ha puc. ommnokal

TEKCT YKA3aHHOT0 CTHJISI B IOKYMEHTe OTCYTCTBYeT..24.

Design Component
View View

Use Case )
View

Process Deployment
View View

Puc. OmmbOka! Tekcr yKa3aHHOIO CTHIS B JOKYMEHTe

orcyrcTByeT..24 [Ipencrasnenus uz UML 1

IIpeocmasnenue ucnonvzosanus (Use Case View) — 3To omucaHue
IOBEICHUS CHUCTEMBI B TEPMHMHAX BapHUAHTOB HCIIONB30BAHUS C TOYKH
3pEHMsI BHELIHUX 110 OTHOIICHHMIO K CHCTEME AEMCTBYIOMIMX JHIl. JlaHHOe
IPCACTABJICHUEC OIMCHIBACT HE TO, KaK OpraHM30BaHa CHCTEMa, a Te
(GYHKIIMOHAIBHEIE TPeOOBAaHMS, KOTOPHIM OHA JOUKHA YIOBICTBOPSATE.
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[Ipy 3TOM  CTPYKTYpHBIE  aCMEKThl  MEpeNaloTCs  auarpaMmMaMu
WCIIOJIb30BAaHUS, a I[IOBEJICHYECKHE acCleKThl —  JuarpaMMaMu
B3aMMO/JICUCTBUSI, COCTOSIHUM U ICSITCIbHOCTH.

IIpeocmasnenue npoexmuposanus (Design View) mnpeaHazHAYeHO
JUIsl ONHMCAHWS CJIOBapsl MPEIMETHOW 00JIacTH, TO €CTh, B TapaJnrMe
00BEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHUS, KJIACCOB, a TaKkKe
TaKMX BCIIOMOTATENIbHBIX CYHIHOCTEH Kak, Hampumep, UHTep(eichl uiu
kooneparuu. CTpyKTypHBIE acleKThl MepealoTcs AuarpaMMaMH KJIacCoB
U OOBEKTOB, a  TOBEAEHYECKHE  acCleKThl —  JuarpaMMaMu
B3aMMOJICHCTBHS, COCTOSIHUN U JCSITCILHOCTH.

IIpeocmaenenue npoyeccos (Process Vview) — »3To omnucaHue
B3aUMOJICHCTBUS AJIEMEHTOB YIIpaBlieHUs (IIPOILIECCOB, TOTOKOB) BO BpeMsI
paboThl cuctemMbl. OHO OTpakaeT Takue HeyHKIIMOHAJIbHbIE TPeOOBaHMS,
KaK, Hampumep, obecrmeueHune mnapamienu3dMa. CTPYKTYpHBIE acCHeKThI
NepearoTcs  C  TOMOIIbI0  KOHIEMIIMM  aKTHBHBIX  KJIAcCOB,
MPEACTABIISIIONIMX TMPOIECChl M TOTOKH, a TMOBEJCHUECKUE ACTIEKThI —
TUarpaMMamMy B3auMOJICHCTBUS, COCTOSIHUHN U ISSITCIIHHOCTH.

IIpeocmasnenue komnonenmos (Component vView) — 3To onucaHue
CUCTEMBl Ha YpoBHE apTedakToB (KOMIIOHEHTOB, (HailJioB U T.1.),
UCIIOJIB3YEMBIX ISl COOPKH, BBIMYCKAa, KOH(QUTYpalMH MPOTPAMMHOTO
npoxykra.  CTpyKTypHBIE  aclleKThl  TepefaroTcs  auarpaMMaMu
KOMITOHCHTOB, a  TIOBEJICHYECKHE aCmeKThl —  JguarpaMMaMH
B3aMMO/JICHCTBHSI, COCTOSIHUM U JICITCIbHOCTH.

IIpeocmasnenue  pasmewenuss  (Deployment  view) orpakaer
TOTIOJIOTHIO CBSI3¢M ammapaTHBIX CPEACTB W pa3MEIICHUS Ha HUX
KOMITOHEHTOB. CTpYKTYpHBIE aCHEKTBl IepeAaroTCs JauarpaMmMaMu
pa3MeIIeHus, a MTOBEJICHYCCKUE aCTIeKThl — auarpaMMamu
B3aMMOJICHCTBHSI, COCTOSIHUM U JICITCIbHOCTH.

B Ttabmune 1.3 mpuBeneHsl HAOOPHI MpECTaBICHUN, OMHMCAHHBIC
apropamu s3bika B UML 2°. TlepBoHauanbHble MSTh MPEACTABICHHIL,

3 TaGnuua otpaxkaer BuaeHue, xapakreproe 1t UML 2. KommenTtapuu
HOSICHSIIOT paznuune Mexay npeacrasienusmu B UML 1 u UML 2.
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accormuupytomuecs ¢ UML 1, mpu nepexone k UML 2 Obuti 1OTIOTHEHBI U

B pe3yibTaTe 00pa3oBajivi HA0OP y>Ke U3 BOCBMHU MPECTABICHUN.

Tabmuma Omuéka! TekcT yKa3aHHOIO CTWIA B JOKYMEHTe
orcyrcrByeT..3. [IpencraBnennst Mojenu u quarpamMmsl B si3bike UML
IlpeacraBiieHus JuarpamMmmsl KomMmeHTapuii
Cmamuueckoe Jnarpamma Ki1accoB B UML1 - yacts
npedcmasienue MIPE/ICTABICHHUS
(Static view) IPOCKTHPOBAITS
(Design view)
Ilpeocmasnenue Huarpamma B UML1 wyactuyno
NPOEeKMUpOB8aHUs BHYTPEHHEH CTPYKTYpBI | OTOOpaskaeTcs B
(Design view) Jlnarpamma TpeacTaBlIcHII
KOOTIEpAITHH TPOLIECCOB (Process
VIEW) U TIpEACTABICHUH
Juarpamma KOMITOHEHTOB
KOMITIOHCHTOB (Component view)
Ilpeocmasnenue Hunarpamma B UML 1 onucsiBaetcs
UCNONILb308AHUS UCITI0JIb30BAHUS OJIHOUMEHHBIM
(Use Case view) MPEACTABICHUEM
Ilpeocmasnenue Huarpamma atomata (B UML 1 mannOe
KOHEUHbIX A8MOMAMo8 MPEJCTABIICHHUE
(State machine view) HCIOTIB3yeTCA  BCOMU
MPEJCTABICHUSIMU  T10
Mepe HeOOXOIUMOCTH
Ilpeocmasnenue Junarpamma B UML1  nanHoe
odesimenbHOCMU NEeATETbHOCTH MpeCTaBIICHUE
(Activity view) OG3opHas juarpamma | MCHOIRSYCTCA — BCCMH
B3AMMOEHCTRHS MPEACTABICHUSIMU  TI0
Mepe HeOOXOIUMOCTH.
Ilpeocmasnenue Jnarpamma B UML1  nannoe
83aUMO0elicmaus MOCJIEA0BATEIbHOCTH MPE/ICTABIICHNE
(Interaction view) JImarpamma HCHOJIRSyCTCA  BCOMH
KOMMYHHKAIHH MPEACTABICHUSIMU  TIO
Mepe HeOOXOIUMOCTH.
Hunarpamma
CUHXPOHU3AINHT
Ilpeocmasnenue Junarpamma B UML 1 onuceiBaetcs
pazeepmuléaHusl pa3BepThIBAHUS OJTHOUMEHHBIM
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(pasmewenus) MpeCTaBICHUEM

(Deployment view)

lIpeocmasnenue Jnarpamma rmakeros OrcyrerByer B UML 1
YIpaeieHus Mooenvio

(Model  Management
view)

1.6.2. Tpu npeacTaBjaeHusi — B3IJISA]l ABTOPOB

YuureiBas He(OpMaIbHBIN Xapakrep CaMoro [IOHATUSA
MPEJCTABIICHUS, U ONUPAsICh Ha COOCTBEHHBIN OMNBIT UcnoJib3oBanus UML,
B 3TOM MOCOOMM MBI TpejjiaraeéM CBOW BapuaHT HaOopa MpeICTaBICHUM.
Hx Bcero tpu.

lIpeocmaesnenue ucnonvzosanus. Ilo cyTm 3TO TO XKe camoe
NpeJCTaBlIieHUe, 4YTOo  ObUIO  yKa3aHo  Bheimie.  [IpeacrtaBieHue
WCIIOJIb30BaHUs TMPU3BAHO OTBEYATh HA BONPOC, YTO JIETAET CUCTEMaA
nose3Horo. OmnpenensromuM MTPU3HAKOM [IJII OTHECEHHUSI 3JIEMEHTOB
MOJIEH K MPEJICTABICHUIO UCIIOIb30BaHUS SIBISETCS, IO HAILIEMy MHEHHUIO,
SIBHOE COCPEOTOUCHNE BHUMAHUS Ha (DaKTe HAJIUYUUS Y CUCTEMbI BHEIITHUX
paHUl, TO €CTh BBIJAEJICHHWE  BHEIIHUX  JCHCTBYIOIIUX  JIHII,
B3aMMOJICUCTBYIOIIMX C CUCTEMOW, H  BHYTPEHHUX  BapUaHTOB
UCIIOJB30BAHUSI,  OMHCHIBAIOIIMX  PA3JIUMYHBIE  CIEHAPUM  TaKOro
B3aUMOJICUCTBUA. Takum o0Opa3oM, EIUHCTBEHHBIM BBIPA3UTEIbHBIM
CPEACTBOM TMPEJCTABICHHUSI MCIIOJIb30BAaHUSA OKA3bIBAIOTCA JHarpaMMbl
UCIIOJIb30BaHUS.

lIpedocmasnenue cmpykmypoi. [lpencraBinenue CTpYKTYpbl PU3BAHO
OTBEYaTh (C pa3HOMW CTEIMEHBIO JETalM3allii) Ha BOMPOC: U3 YETO COCTOUT
cuctema. OnpenesitonM MPU3HAKOM JJIsl OTHECEHUS AJIEMEHTOB MO/
K MOPEACTaBICHUIO CTPYKTYPHI SIBISETCS SIBHOE BBIJCICHUE CTPYKTYPHBIX
AJIEMEHTOB — COCTABHBIX YacCTEH CUCTEMbl — U OIUCAHUS B3aUMOCBS3EH
MeX1y HUMH. [IpUHIIUNIUATIBHBIM SIBIISIETCS YUCTO CTAaTUYECKUN XapaKTep
OMMUCAHUs, TO €CTh OTCYTCTBHME MOHSTHUSI BPEMEHHU B 000U (opme, B
YaCTHOCTH, B (OpME IOCIEI0BATCIPHOCTH COOBITUN W/WIM JCHCTBHIA.

HPGI[CTEIBJ'ICHI/IG CTPYKTYPbI OIMCBLIBACTC, IIPCKIAC BCCTO, U TJIABHBIM
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o0pa3oM auarpaMMaMH KJIacCOB, a TakKXKe, €CJIM HYXKHO, JharpaMmamMu
KOMITOHEHTOB, Pa3MEILICHUS, BHYTPEHHEN CTPYKTYPHI U, B PEIKUX CIy4dasix,
auarpaMMaMu 0ObEKTOB.

lIpedocmasnenue nosedenus. llpeacraBieHne MOBEICHUS MPU3BAHO
OTBEYaTh Ha BOMPOC: Kak paboraer cucrema. OnpeaesstonuM IPU3HAKOM
JUJI1 OTHECEHHUS AJIEMEHTOB MOJIENH K MIPEACTABICHUIO TOBEACHHUS SBISCTCS
SIBHOE€ MCTIOJI30BaHUE TTOHSATHUSI BPEMEHH, B YaCTHOCTHU, B (JOpME OMUCaHUS
MOCJIEIOBATEILHOCTH COOBITUI/IEHCTBUNM, TO €CTh B (OpME anropuTMa.
[IpencraBiieHne TMOBEICHUS OMMUCHIBAETCS JAUarpaMMaMHM aBToOMara u
NEATeIbHOCTH, a TakKe OO030pHOM JuarpaMMod B3auMOJICUCTBUSI,
JrarpaMMaMy KOMMYHUKALUU U MOCJIEN0BATEIBbHOCTU. B penkux ciryuasx
MOYKHO BOCITIOJIb30BaThCA THArPAMMON CUHXPOHHU3ALUU.

Takoit HaboOp mpeaCTaBICHUN SABISETCS OPTOTOHAIBHBIM U
COTrJIaCOBaHHBIM C Kiaccudukanued auarpamMm (cM. puc. ommokal reker
YKa3aHHOTO CTHJISI B JOKYMEeHTe OTCyTCTBYeT..9 M puc. ommuoOka!l rTekcr
YKa3aHHOIO CcTWJs B JokyMeHTe otrcyrcTByer..10). boyiee Toro, oH Bo
MHOT'OM UHCIIUPUPOBAH OMBITOM MOJICIUPOBAHUS.

[To HameMy MHEHHIO, MPOLUECC MOACJTUPOBAHUS (HE3AaBUCHUMO OT
HA3HAYEHHUS] MOJeJIH) SABJSETCH He JIMHEHHBIM IO0CJe10BaTeJbHbIM, a
UTEPATUBHBIM U MapPa/UIeJbHbIM, PUMEPHO TAaKUM, KaK IOKa3aHO Ha

puc. omuoOKa! TekeT yka3aHHOTO CTHIISA B IOKYMEHTE OTCYTCTBYeT..25.
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MomenmpoBaHUeE

[MpencrTaBiieHue MCIIOJIE30BAHUA
MCIIOJIL30BAaHMUA
He coIJlacOBaHO]

[else]

MonmenmupoBaHUe MonmenmpoBaHMe
CTPYKTYPEH rnoBpemeHmsd
L J
[MoOoenp TpebyerT [MODeJsb HyXIaeTcsd
\\ VTOUHEHUA ] B Iepepeinke] //
[else]

Puc. OwmmbOka! Teker ykazaHHOro CcTuiasi B JOKYMEHTe
oTcyTcTBYeT..25. [Iporiecc MoaepoBaHus

Hpyrumu cnoBamMu, MPOLECC MOJAECIUPOBAHUS UUKIUYECKUK, HA
KQXJIOM IIare MOXET NOPUCYTCTBOBATH YTOYHEHUE IIPEACTABICHUSA
WCIIOJIB30BAHUSA, 34 KOTOPBIM CIEAYET IapajjleIbHOE MOIEIUPOBAHUE
CTPYKTYPHBI ¥ IOBEACHUS.

BBIBO/IbI 11O I'JIABE 1

1. UML— 5310  dopmanbHbiii  rpaduueckuif  0OBEKTHO-

OpI/IeHTI/IpOBaHHblﬁ SA3BIK, KOTOpBIﬁ H606XOJII/IMO OCBOUTH.
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2. 3uanne UML sBasercs HEOOXOIDUMBIM, OJHAKO HE SBIISIETCS
JIOCTAaTOYHBIM YCIIOBUEM TOCTPOECHHUS PAa3yMHBIX MOJEIEH CIIOXKHBIX
MIPOTPAMMHBIX CUCTEM.

3. UML wumeeTr CHHTaKCHUC, CEMaHTHUKy M IIparMaTthky, KOTOpPbIC
HY>KHO 3HaTh U UCIOJIb30BAaTh C YYETOM OCOOCHHOCTEN peaabHOM 3a]ja4u U
WHCTPYMEHTA.

4. Mogens UML coctouT U3 OmMCaHMsl CYIIHOCTEW M OTHOIICHUM
MEXKy HUMU.

5. DNeMEeHThl  MOJCNM  TPYNNUPYHOTCA B JAMarpaMmbl U
MPEJICTABICHUS JJI1 HAWJYYIIEro OMUCAHUS MOJACIUPYEMOW CHUCTEMBI C
PA3JIUYHBIX TOYEK 3PEHUS.
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I'JIABA 2. MOAEJINUPOBAHUE
NCITIOJb30OBAHUA

2.1. BHAYEHHUE MOJAEJIUPOBAHUS NUCITOJIb30BAHUS

Jis GonbmivHcTBa cpeactB UML HeTpyaHO OTBICKaTh aHAJIOTH
Cpelld UIMPOKO MCTOIB3YEMbIX MPAKTUYECKUX METOJO0B KOHCTPYHUPOBAHUS
porpaMMHBIX cucTeM. M 3T0 He yAUBUTEIBHO, BE/Ib UMEHHO 3TH METObI
Obutn yHUuUUpoBaHbl mnocpencteom UML. A Bor s auarpamm
UCIIOJIb30BAaHUSI M3BECTHBIM AHAJIOr yKa3aTh TpyAHee. Mbl momnbITaeMcs
OOBSICHUTH NMPAarMaTuky MOJEIUPOBAHUS HCIOJIb30BaHUS HAa KOHKPETHOM
IpuUMeEpeE.

2.1.1. CkBo3HoIi npuMep

B ocTasibHBIX YacTAX Y4eOHOro mocoOWsi paccMaTpUBaeTCs OJHH
CKBO3HOM  MpUMEpP  MOJECIMPOBAHUS  CPAaBHUTEIBHO  HECJIOKHOIO
NPWIOKEHNS — HH(OPMANMOHHON CcHCTeMbI 0TAe]a KaapoB. Bridop
npumepa oOyCIIOBIIEH CIAEAYIOMMMU COOOPAKEHUSIMH.

Bo-nepBpix, mnpeamerHass 00J1aCcThb [0 HEKOTOPOH CTENEHU
3HaKoMa BceM. TakuM 00pa3oM, CyTh 3a/Jaud 3apaHee SICHA, U MOXHO
COCPEIOTOYMTh BHUMaHHE€ Ha TOHKOCTsAx npumenenuss UML, a He Ha
00OBSICHEHUH OCOOEHHOCTEN MpeAMETHON 001acTH.

Bo-BTOpBHIX, HH()OPMALMOHHANA CHCTEMA OTAE]a KaJApPOB — ITO
THIINYHOE O0(PHUCHOE MPUIIOKEHHE 13 CAaMOr0 paclpOCTPAaHEHHOIO Kilacca
cucTteM apToMmaruzaiuu aenonpousBoacTtBa. UML kak Henb3s mydie
NOAXOAUT JJIi MOJAEIMPOBAHUS MMEHHO TaKUX CHCTEM M BCE CpEICTBA
S3bIKa MOKHO MPOMILTIOCTPUPOBATH €CTECTBEHHBIM 00Pa3oM.

B-Tpetpux, aBTOpaM Ciy4ajoch pa3padaTrbiBaTh IOXO0XKHE
CHCTEMBbI Ha CAMOM JIeJI€, a HE TOJIbKO B KHUTE.

Wrak, moctaBuM cedsi Ha MECTO pa3padOTUHKA U MPEIANOJI0NKUM, YTO
B HAIlleM PACTIOPSKEHUU HMMEETCS CIEAYIOIIMN TEKCT, MOCTYNUBIIUNA OT

3aKa34MKa.
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TEXHUYECKOE 3AJIAHUE
HUnpopmayuonnas cucmema «Omoen xaodpos» (coxpawenno HC

OK) npeonasznauena 0na 6600a, XpaweHus u oopabomku uHgopmayuu o
compyoHuxkax u oeudxceHuu xaopos. Cucmema O00JdCHA 0becneyusamo
8bINONIHEHUE CTIeOVIOWUX OCHOBHBIX (DYHKYULL.

1. Ilpuem, nepesoo u ygonvHenue cOmpyOHUKOS.

2. Coz0anue u aukeuoayusi noopazoeieHul.

2. Co30anue 8akaucuil u cCOKpaujeHue 00IHCHOCel.

KoHeuHo, TeXxHMYECKOE 3aJjaHue U3 OJHOro ad3ala TEeKCTa U Tpex
HYMEpOBAHHBIX IIyHKTOB — 3TO He GoJiee yeM yueOHbIil npumep’. OaHaKo
Jake Ha 9TOM MpUMEpEe BUIHBI MHOTHE XapaKTepHble "0COOEHHOCTH"
NOJ00HBIX TOKYMEHTOB, KOTOPbHIE, YBBI, CIUIIKOM YacTO BCTPEUAIOTCS B
peanbHOM XW3HA. C OAHOM CTOPOHBI, YTO-TO HAIMUCAHO, A C APYrou
CTOpPOHBI HE OYeHb IOHATHO, YTO JeJjiaTh Jaiblne. be3o BCIkux
OOBACHEHHM 3aKa34MK UCIOJB3YeT TEPMHUHBI CBOM  MPEIMETHOU
obsacT — pa3pabOTUYMK JOKEH WX 3HATh W MOHHMMAaTh. TpeOoBaHHM K
peanm3anu HeT BoBce. DYHKIMU HE YMOPSAIOYCHBI MO TPHOPUTETAM: HE
SICHO, YTO SIBJSIETCS KPUTHYECKH BAXKHBIM, & Y€M MOYKHO TIOCTYITUTHCS B
ciydae HEOOXOUMOCTH.

Mbl mocTapaeMcs Toka3aTth, Kak, npumenss UML, woxHO
MOCTETIICHHO MPEBPATHTH PACIILIBYATOE OMMCAHUE MTPUIIOKECHHS BO BIIOJTHE
YETKYI0 MOJIEJb, MPUTOIHYIO JIJIS peai3alluH.

2.1.2. llpenmyniecTBa MOJIMPOBAHNS HCIIOJIb30BAHUA

OTBieyeMcsi TOKa OT TEXHUYECKUX JeTallel HOTalMu Juarpamm
UCIIOJIb30BaHUS M1 PACCMOTPHUM, UTO TpeJiaracTcs JejiaTh Ha IEPBOM I1are
MOJICTTUPOBAHUSI UCIIOJIH30BaHUS.

IlepeuncauM Te€ OPEUMYIECTBA, KOTOPBIE MA€T ITOT MOAXOJ IO
CPaBHEHHUIO C JIPYTUMH.

* B peanbHOCTH JOBOJIBHO YACTO 3ajaHHe (OPMYTHPYETCS 3aKa3UHKOM
OYCHb KpaTKO W B Tpoiecce pa3paboTku "oOpactaer" peTanmsiMu. Mbl
UCITIOJIB3yEeM TTOXOKHI MPHEM, TTOCTETICHHO YCJIOXKHSSI HAYaJbHYIO MTOCTAHOBKY
3a/1au.
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IIpocTbie  yTBepxkaeHusi. MojenupoBaHue  UCIHOJIb30BaHUS
(haKTUYECKH MO3BOJISIET NEPENUCATh UCXOTHOE TEXHUYECKOE 3a/lanue (Uiu
IIPOCTO 3aMKcaTh, €CJIM HUKAKOW HMCXOAHON (DOPMYTHUPOBKH TPEOOBAHUMA
He ObLIO) B CTporoi u (HopMajbHOM, HO, B TOKE BPEMs, OYCHb IIPOCTOU U
HarsiqHOM — rpaduueckod  popme, Kak  COBOKYIMHOCTb  HPOCTBIX
YTBEPKJICHUN  OTHOCHUTEJIBHO TOrO, 4YTO JIeJIaeT CHUCTeMa  JyIst
nosb3oBaTeneil. KoHeuHo, ncmoib3oBaHue Tako (OpMbI HE TapaHTUPYET
OT OmMOOK (BpsA JIM TapaHTUs OT OMMOOK BOOOIIE BO3MOXHA), HO
OJiarogapsi IpoCTOTE M HATVISIIHOCTH (DOPMBI UX JIETUE 3aMETUTh.

AOcTparupoBanue oT peaju3anuu. MonenupoBanue
HCIIOJIb30BaHUs TperonaraetT GopMyarupoBaHre TpeOOBaHUM K CHUCTEME
abCOMIOTHO HE3aBUCUMO OT ee peanu3anuu. [[pyrumm cioBamu,
MPEJCTABIICHUE HUCIOJIb30BaHUSI OMUCHIBAET TOJBKO, YTO JIEJA€T CUCTEMa
(HO HE KaK 3TO JIeJaeTcs U HE 3a4eM 5TO HYXKHO JiejaTh). 3aMEeTUM, YTO
IpYrue MOJXOMbl, MCIOJb3Yys Ha MEPBBIX IIarax TEPMHUHbI W TOHATHS
peanuzanuu (CTpYKTypa HOpOrpaMMbl, CTPYKTypa [aHHBIX, CTPYKTypa
B3aMMO/ICUCTBYIOINX OOBEKTOB) HAKJIAJbIBAIOT HEBOJIBLHBIE OrPaHUYCHUS
Ha peajau3alfio, KOTOpbIe HE BBITEKAIOT M3 CYIIECTBa 3ajJaud, a 3HAYMT,
MOTYT CITY>KUTb UCTOYHUKOM HEI(DPEKTUBHOCTH U OIITUOOK.

JexyapaTtuBHoe omnucanue. Kaxapli BapuaHT MCIOJb30BAHUS
omuchiBaeT (a BepHeEe CKazaTh, HMEHYET) HEKOTOpPOe MHOKECTBO
MOCIeA0BATCIbHOCTE  JIGMCTBUM, JOCTaBJISIONIMX  3HAUYMMBIA IS
nojb3oBaTens pe3ysbrar. OJHAaKO HUKAKOr0 WMIIEPATUBHOIO OMUCAHUS
MPEJCTABICHUE UCIOIb30BaHUS HE COAEPKUT, B MOJICNIM HET YKa3aHHUU Ha
TO, KaKOW BapuaHT UCIIOJIb30BaHUS JOJDKEH BBITIOJHATHCS paHbIle, a
KaKoW TI03Ke, TO €CTh, HET ONHUCAaHHWS aJropuTMa, a 3HAYUT, HET
ANTOPUTMHUYECKUX OIIUOOK.

BroisiBiienne rpanmu. [IpeacraBieHne UCMONb30BaHUS OMPEACIISIET
IPAHUIBI CUCTEMbI U TOCTYJIUPYET CYIIECTBOBAaHHWE BO BHEIIHEM MHPE
UCIIOJB3YIOIIUX €€ areHTOB (JIeUcTByromux Juil). OnucaHue CUCTEMbI B
BUJIC YEPHOTO SIIHUKA C OMpEeICHHBIMU HMHTEpQeiicaMu KaXeTCsl OYeHb
MOXOXKMM Ha NPEACTaBICHUE HCIOJIb30BaHUS, HO 3/IECh €CTh BAXKHOE
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paznuyue, KOTOPOE€ YacTO YNYCKAeTCs W3 BUIA. ECIM OTrpaHUYUTHCA
TOJBKO ONUCAHUEM HHTEPPENUCOB, TO OYEHb JIETKO JOMYCTUTh OLIMOKHU
CICAYIOIIEro THUMA: TPEAyCMOTPETh HHTep(deiic, KOTOPBIM HE HYKEH,
NOTOMY 4YTO MM HHUKTO HE TMojs3yerca. Mnm, aHamornyHo, 3a0bITh
uHTepdenc,  KOTOPbIH  HEOOXOJMM  ONPENENIEHHOM  KaTeropuu
nonp3oBarenel. Ha auarpaMme MCnosib30BaHUs OJWHOKHUE U IIOKUHYTHIE
JEUCTBYIOIIME JIMIIA W BAapUAHTHl HCIOJIB30BAHUS OOHAPYKUBAIOTCSA C
MIEPBOTO B3IJIAIA.

Hai BbIBOJT TaKOB: MOIeJIMPOBAaHUE UCIIOJb30BAHMS Oe30MacHee U
Ha/Jle:KHee AJTbTEPHATHBHBIX METOA0B, TO €CTh NPU NPOYUX PABHBIX
YCJIOBHSIX TTO3BOJIIET COBEPIIUTH MEHBIIE TPyObIX MPOEKTHHIX OIMIMOOK Ha
PaHHUX CTaguAX MPOEKTUPOBAHUA. B 3TOM 3aKi04aeTcsi OCHOBHOE
MPEUMYIIECTBO JAHHOTO METO/IA.

2.2. AMATPAMMBI UCTTIOJIB3OBAHUSA

JluarpaMMbl ~ WCIIOJIB30BaHUS  ObUTM  TpemIoXkeHbl  MBapom
SxobcoHoM B uX HbIHEHmIHEW Tpaduueckoit dopme eme B 1986 romy.
JlnarpaMMbl KUCTIOJI30BAHUS SIBJISIFOTCS, O€3YCIOBHO, CAMBIM CTAOMJIBHBIM
anemeHToM UML — OHM HE MEHSUIUCHh YK€ NBaJlaTh JIET C JIUIIHUM,
(dbaKTHYeCKu, TPUHUIM 3aKOHYEHHYIO (OopMy 3aI0iTr0 0 TOSBICHUS
si3bIka. OTHOBPEMEHHO ATH TUarpaMMbl HIMEIOT CaMyI0 MPOCTYIO HOTAIHIO:
BCEr0 JIBA OCHOBHBIX THUIIAa CYIIHOCTEH (IEUCTBYIOIIUE JIUIA U BapUAHTHI
UCIIOJIBL30BAHUS) M TPU THUIA OTHOIICHWH (3aBUCUMOCTH, aCCOIMAIIMH,

0000mmeHws)!
2.2.1. JleiicTByo1ume Juia

Bonpoc o Bwimenenun (Wiaum UASHTU(PUKAIWMUA) JIEUCTBYIOMIMX JIUIL
IIPU COCTABJICHUU MOJIENIM — OJWH U3 CaMbIX OOJIe3HEHHBIX. HeymauHblii
BBIOOD JICHCTBYIOIIMX JIUIT MOYKET OTPHUIIATEIIFHO MOBIHATH Ha BCIO MOJICITh
B IIEJIOM. 3/1€Ch JICTKO BITACTh B KPAMHOCTH: OOBSIBHUTH, UYTO UMEETCS OTHO
JNEUCTBYIOIEee JIMIO (BHEIIHUN MHpP), B3aMMOJICHCTBYIOIEE CO BCEMH
BapUaHTaMU HUCIIOJIb30BaHUS WJIH, HA0OOOPOT, MPUIYMATh UCKYCCTBEHHBIX

JEUCTBYIOIIMX JIMI JUIS KaXXJIO0ro BapwaHTa UCIoJb30BaHug. (O0a
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AKCTPEMaIbHBIX BapUaHTa SIBIISIIOTCS, MO CYIIECTBY, MOJICJIbI0 YEPHOTO
AIIAKA U CBOJSIT K HYJIIO MPEUMYIIIECTBA MOACIUPOBAHUS UCIIOIb30BAHUSI,
paccMOTpEeHHbIE B MpenpiaymiemM pazaene. DopMalbHOTO  METoaa
uAeHTU(UKAIIMKA ~ JEHUCTBYIOIIMX JIMI] HE CYIIECTBYeT. 3/€Chb MbI
MEPEYUCTUM HEKOTOPBIE MPUEMBI, KOTOPHIE MOJIE3HO UMETh B BUIY IPHU
BBIJICJICHUHU JICHCTBYIOIIUX JIMI] U TTOKaKEM TPUMEHEHUE 3TUX NPUEMOB Ha
HalleM npuMepe MHPOPMaIMOHHON CUCTEMBI OTAeNa KaapoB. [ Havyana
yKaxkeM 0oJiee IeTajabHOE ONpeIeeHUe IUCTBYIOMIETO JUIIA.

C cunmakcuyeckou mMOYKU 3peHus Oeucmeyruiee Jauuo — 3mo
cmepeomun Kiaccugukamopa, KOmopwli 0003HAYAEmCs CHeYUalbHbIM
3Haukom. J[na  Oelicm@yowe2o Juya yKasvleaemcs moJbKO — UMS,
uoenmuguyupyrowee e2o 6 cucmeme. Cemanmuuecku Oelcmeayroujee
JIUYO — MO MHOHNCECMBO JO2UUECKU B3AUMOCBAZAHHBIX POJIEU.

C mnparmMaTU4yecKoll TOYKM 3pEHHS TJIaBHBIM SIBISETCS TO, YTO
JNEUCTBYIOIIME JHUIA HAXOAATCA BHE IPOCKTUPYEMOW CHUCTEMbI (WU
paccMaTpUBa€MOM YaCTH CUCTEMBI).

B THNOBBIX cilydasx pas3iauyHbIe NEHUCTBYIOIIKME JIMLA HA3HAYAIOTCA
JUIsl KaTErOpUii MOJIb30BaTelIeH (€CJIM UX YJIa€TCs BBIJEIUTh €CTECTBEHHBIM
o0pa3oM), BHEITHUX MPOTPAMMHBIX U alllapaTHBIX CPENICTB (€Ciid cCUCTEMa
B3aMMO/ICUCTBYET C TAKOBBIMHU ).

PaccmoTpuM Ham npumep ¢ MHPOPMALIMOHHOW CHUCTEMOW OTAelNa
KaapoB. Brpigenenue kareropuil MOJB30BATENEH IPOUCXOAUT, Kak
npaBuio, HehOpMaIbHO: U3 COOOpaKeHUH 3ApaBOrO CMbICIA U
COOCTBEHHOTO OMbITa. TeM HE MeHee, HECKOJIBKO COBETOB Mbl MOKEM JIaTh.
NMeeT cMBICT OTHECTH TMOJIb30BaTENIe K pPa3HbIM KaTEropusiM, €ClIH
HAOJTI0/IAI0TCS CIICYIONINE TPU3HAKHU:

- IOJI30BATENIM Y4YacCTBYIOT B pa3HbIX (HE3aBHUCUMBIX) OHU3HEC-
IIPOLECCAX;

- MOJIb30BATENIM UMEIOT Pa3IMYHbIC TTpaBa Ha BHITIOJHEHUE JIECHCTBUIN
U JOCTYN K UH(pOpPMAIIUH;

- MIOJIb30BATEN B3aMMOJICHCTBYIOT C CUCTEMOU B Pa3HbIX PEKUMAX:
OT ClIy4asi K CJIy4aro, peryiasipHO, HOCTOSIHHO.
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Onupasice Ha COOCTBEHHBIE COBETHI, MPUMEHUTEIBHO K HAIIEMY
OpUMepy Mbl B TMEPBOM NPUONMKEHUU BBIJICISIEM JIBE€ KaTErOpUuU
II0JIb30BATENEH:

- MEHEIDKEp TMepcoHala, KOTOphI paboTaeT C KOHKPETHBIMU
JIFOAbMH,

- MEHEIKEp IITaTHOTO  pACIHCAaHUs, KOTOpbIA paboTaer ¢
a0CTPaKTHBIMU JOJDKHOCTSIMU M TIOJIPA3/ICTICHUSMH.

busznec-mipoiiecc monap30BaTess NEPBOl KATErOpUU BKIIIOYAET B ce0s
HE TOJIbKO paloTy ¢ MPUIIOKEHUEM, HO U Oeceibl C KOHKPETHBIMU JIHOJIbMH,
UHTEPBbIO U TOMY IMOAOOHOE, YeM SIBHO OTIMYAETCS OT APYIrHX Ou3Hec-
MPOLECCOB IPCATIPUITHS.

ITonmp30oBaTen BTOPOM KaTEroOpuu, OYEBUIAHO, JIOJKHBI HMETH
cHenuajibHbIe MpaBa JA0CTYyIa, MOCKOJIbKY BPS JU TOMYyCTUMO, YTOOBI KTO
YTrOAHO MOT CO3/1aBaTh U YHUYTOXKATh MOJApa3aACICHU Ha IPECANPUITHH.

Ha puc. ommOka! TekeT yka3aHHOro CTHWISI B JOKYMEHTe
oTCyTCTBYeT..1 MBI Ha4YMHaeM dbopMupoBaTh MIpeIACTaBJICHUC
UCIOJIb30BaHUs MH(POPMALIMOHHOM CHCTEMBbI OTHeNa KaapoB. MeHemxep
IepcoHajla MMeeT MM Personnel Manager, a MCHCUKEP IITAaTHOI'O
pacnucanuss — Staff Manager, B COOTBETCTBUH C MCIIOJIb3yEMOU

NUACIHUIIMHON UMEH.

MeHnenxep HepCOHana% MeHenmxep WTAaTHOITO
< pacnmucaHusda

N
N /
A /
N 7/
N /
N /
N
N /
N /
N /
. ,

Personnel Manager Staff Manager
Puc. Ommoka! TekcT yka3aHHOIO CTHJISI B JOKYMEHTe OTCyTCTBYeT.. 1.

Heiictyromue nuia MC OK

s UML moka 4ToO HET AOCTATOYHO YCTOSBIIEHUCS IUCIUTIIUHBI
MMEH, HO HEKOTOPBIM HA0Op PEKOMEHJAIMK MOXHO HAWTHU B JIUTEpaType.
Mpb1, 0 BO3MOXKHOCTH, CIIelyeM STHUM peKOMeHaarusM. B dacTHOCTH, B
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Ka4eCTBE MMEH JICUCTBYIOIIUX JIMI PEKOMEHIYETCS HCIOJIb30BATh
CYILLIECTBUTENIBHOE (BO3MOKHO C ONPEAEISIONIMM CJIOBOM), & B KayeCTBE
MMEH BapUaHTOB UCIOJIb30BAHUSA — IJ1aroi (BO3MOXKHO, C JJOTIOJIHEHUEM).
OTH NpaBujia OCHOBAHbI HA CEMAHTUKE MOJEIUPOBAHUS UCITOIb30BAHUS.

2.2.2. BapuaHThl HCII0JIb30BAHUSA

Brinenenne BapwaHTOB HWCIOJIB30BaHMS —  KJIIOY KO  BCEMY
nalbHeWmeMy  mojaenupoBanutro. Ha 3Tom  asrame  onpenernsercs
(GyHKIIMOHAIBHOCTh CUCTEMBI, TO €CTh, YTO OHA JIOJDKHA JIEeTIaTh.

Hotamus 11 BapuaHTa HCIIOJIB30BaHHMS OYEHb CKyJAHAS — 3TO
IIPOCTO HWMs, TOMEIICHHOEe B OBaJ (WM IOMEIIEHHOE TII0J] OBAJIOM —
TaKkOW BapuaHT ToXxe Jomyctum). Jlpyrumu crmoBamu, (GYHKIHH,
BBITIOJIHSIEMBbIE CHUCTEMOW, Ha YPOBHE MOJICIUPOBAHUS HCIOJb30BAHUS
HUKaK HE PACKPBIBAIOTCS — UM TOJIBKO JTAFOTCSI UMEHA.

Cemanmuuecku eapuanm ucnonav3oseanus (USe Case) — oamo
ONUCAHUE MHOIHCECMBA BO3ZMONCHBIX NOCAE008aMeNbHOCMeEl OelCmEull
(cobbimuti), npuBOOAWUX K 3HAUUMOMY OJisl  Oelicmeyrowe2o Juyd
pe3yivmany.

Kaowcoas konkpemnas nociedosamenbHOCHb 0eUCmMEUli Ha3bl8aemcs
cuenapuem.

B mamem mpumepe mpocTOi aHaNW3 TEKCTa TEXHUYECKOTO 3aaHus
BBISIBIISICT CEMb BapHAHTOB MCIIOJIb30BAHUS:

- IPYUEM COTPYIHHUKA,;

- IEPEBOJ] COTPYAHUKA;

- YBOJIbHEHUE COTPYIHUKA,

- CO3/IaHue TIOJIpa3/ICIICHHUS;

- TUKBUAIUS TTOAPA3ICIICHHUS;

- CO3/IaHUE BaKaHCHH,

- COKpaIleHne JODKHOCTH.

Onupasice Ha 3HAaHHE NPEAMETHOM 00JIacTH, MOJy4YUM Ha0op
BapHUaHTOB HCIIOJL30BAHUS, IPEACTABICHHBIA Ha pHC. omuoOka! Tekcr

YKa3aHHOI'0 CTWJISI B IOKYMEHTe OTCYTCTBYeT..2.
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CosmaHue
nompasiesyileHusd

Create
Department

IpneMm
COTPYIOHMKA

JInkemmaumsd
nompasnesyieHnsd
llepeBon Delete
CoTpyaHMKa | Department
Move Co3maHue
Person OOJIXHOCTU

Create
Position

YBOJIbHEHUE
COTPpYIOHMKA _

CokpalmeHue
OOJIXHOCTHU

Delete
Position

Puc. Ommuoka! TexkeT yka3aHHOTO CTWISL B JOKYMEHTe OTCYTCTBYeT..2.
BapuanTs! ucnosibzoBanust IC OK

2.2.3. llpumeyanus

TpeTbuM THUIOM CYIIHOCTH, NPUMEHSIEMbIM Ha JHarpamme
UCIIOJIL30BAHUSI, SIBJISICTCS MpUMEYaHue. 3aMeTUM, 4YTO MpUMEYaHUs
ABJISIIOTCSL O4YeHb BakHbIM cpefactBoM UML, 3HaueHne KOTOporo yacro
HEJIOOIICHUBAETCA  HAYMHAIOMIMMU  noJib3oBaresnsaMu. IlpuMevyanus
MOKHO U HYKHO YNOTPeOJATHh HA BCEX TUNAX JMATPaAMM, a HE TOJBKO
Ha nuarpammax ucnojbs3oBanus. UML sBnsercss yHuduuupoBaHHbIM, HO
HUKAaK HE  YHHUBEPCAJIbHBIM  SI3BIKOM —  TIPU  MOJICIUPOBAHUU
MPOCKTUPOBIIHMK YaCTO MOXKET CKa3aTh O MOJEIUPYEMOM cucTeMe OOJIbIIIe,
4eM 3TO MO3BOJISIET C/eaTh cTporas, Ho orpanudyenHas Horamus UML. B
TaKuX Ciydasx HaumOoyiee MOAXOJSAIIUM CPEJACTBOM [Iii BHECECHHS B
MOJIEb JOTOJHUTEIBHON NH(DOPMAIINY SBIISIETCS IPUMEYaHUE.

B oramume OT OOJBIIMHCTBA  SI3BIKOB  MPOTPAMMUPOBAHUS
npumeuanuss B UML  cuHTakcuyecku oQopmIIeHBI € TTOMOIIBIO
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CIEIUAIBHON HOTAIMU U BBICTYIAIOT HA TEX K€ MpaBax, 4TO U OCTAJIbHbIC
CYIIHOCTH. A UWMEHHO, NpPUMEYaHHE HMEET CBOK TIpadUuecKylo
HOTAIIUI0 — TMPSIMOYTOJIBHUK C 3arHyThiM yrojkoMm ("cobaube yxo0"), B
KOTOPOM HAaxOAMUTCS TEKCT MpumMedanus. [I[pumedanuss MOryT HaxOAUThCA
B OTHOIIIEHUU COOTBETCTBUS C JPYTHMMHU CYHUIHOCTSAMH — 3TU OTHOILICHUS
U300paxaroTcss NYHKTUPHON JnuHUEW O0e3 crpenok. Ecnu myHKTHpHas
JIMHUS OTCYTCTBYET, TO IPUMEYAHUE OTHOCUTCS KO BCEH AHarpamme.

[Ipumeuanust coaep,ar TEKCT, KOTOPbIM BBOAUT IOJb30BATEIb —
co3JiaTeslb MOAEIN. DTO MOXKET OBITh TEKCT B IPOU3BOJILHOM (popmate: Ha
€CTECTBEHHOM $3bIKE, Ha SI3bIKE MPOrpaMMHUpPOBaAHUS, Ha (HOpMaIbLHOM
jJoruyeckoM si3bike, Hampumep, OCL wu T1.1. bonee Toro, ecnu
BO3MO>XHOCTM HMHCTPYMEHTA 3TO IMO3BOJISIIOT, B MPUMEYAHUSAX MOXKHO
XpaHUTh THUIEPCCHUIKU, BIOXKEHHbIE (aiiiasl u apyrue aptedakThl,
BHEIIIHUE TI0 OTHOIICHUIO K MOJICIIH.

[Ipumeuanuss MmoryT umerb crepeorunsl. B UML onpenenenst nBa
CTaHJAPTHBIX CTEPEOTHUNA ISl TPUMEUAHHI:

- «requirement» — omHUCHIBaET 00IIee TPEOOBAHUE K CUCTEME;

- «responsibility» — OIMMCHIBAET OTBETCTBEHHOCTH
CYLIHOCTH (Kiaccudukaropa).

[Ipumedanusi mepBOro TUIMA YaCTO MPUCYTCTBYIOT Ha JuarpaMmax
WCIIOJIb30BaHUsl, a MPUMEYaHUs BTOPOrO TUINA — HA AHarpamMmax KJacCoB.

BosBpamiasice k Hamemy mnpumepy, OyIeT COBCEM HE JIMIIHUM
yKa3aTh, 4YTO HH(POPMAIMIO O COCTOSHUU KaJApPOB HYXKHO XPaHUTh
MOCTOSIHHO, T. €. OHAa HE JOJDKHA Hcue3aTh IOCJE 3aBEPILECHMS CeaHca
paboThI ¢ cucTeMOM (prC. OMMOKA! TeKCT yKa3aHHOIO CTHJISA B TOKYMEHTE
OTCYTCTBYeT..3).

<<requirement>> AN

MudopMaumMsa O TekKylleM COCTOSHUU
MTAaTHOTO PaclIMCaHus M CcoCcTaBe
IepcoHaJJsla OOJIXHa XPaHUTbLCHA
IIOCTOSHHO

Puc. Ommoka! TekeT yka3aHHOTO CTWIA B IOKYMEHTE OTCYTCTBYeT..3.
Hedynkmumonansnoe tpedoBanue k MUC OK
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2.2.4. OTHOLIEHUS HA THATPAMMAX MCNOJb30BAHUA

Kak yxe OBUIO OTMEYEHO B TMIEPBOM TIJIaBe, Ha Juarpammax
WCIIOJIb30BaHUSI IPUMEHSIOTCS CJICTYIOIINE OCHOBHBIC THUITHI OTHOIITCHUI:

- accolMaisg MEXJIy JICMCTBYIOIIMM JIMIIOM H  BapHaHTOM
HCII0JIB30BaHHUS;

- 000011IeHNE MEXKTY ACHCTBYIOIUMH JIUIIAMU;

- 00001IeHNEe MEXKTy BapUaHTaMH HUCTIOJIb30BaHMUS;

- 3aBUCUMOCTH MEX/Iy BapHaHTaMH MCIIOJIh30BaHUS.

Accouyuauus medxncoy Oeicmeyrouium JAUUOM U GAPUAHHIOM
UCNOJIb306AHUA NOKA3LIBAEH, UMO Oelcmeyuee TUyo mem Uiu UHbIM
cnocobom  83aumooeticmgyem  (npedocmasinem UCXOOHble OaHHble,
noJyuaem pe3yibmam) ¢ 8apUaHmom UCNoab308aHUSL.

JIpyrumMu cioBaMH, 3Ta accolualids 0003HavyaeT, 4To JEeHCTBYIOIICE
JUI0 TaK WJIA WHAYe, HO 0053aTeIbHO HETOCPEICTBCHHO YYacTBYET B
BBITIOJTHEHUH KaXJIOTO W3 CIICHAPHEB, OIKMCBHIBAEMBIX BapHaHTOM
HCIOIB30BaHMs.  AcconManus  SBIISICTCS  HaumOojee  BaXKHBIM W,
(baKkTHIeCKH, 00s3aTeIPHBIM OTHOIIICHHEM Ha JUarpaMMe MCIOJIb30BaHUS.
JIeuCTBUTENBHO, €CIM HAa AuarpaMMe MCIIOJIb30BaHUsS HET acCOUMALU
MEXIy JICUCTBYIOIIMMH JIMIIAMHA W BapHaHTaMH HCIOJIB30BAaHMS, TO 3TO
O3HayaeT, YTO CHCTEMa HE B3aWMOJCHCTBYET C BHEITHUM MHPOM. Takue
CHUCTEMBI, PAaBHO KaK U UX MOJICTH, HE UMEIOT MMPAKTHYECKOTO CMBICIIA.

[IpuMeHUTENTFHO K HamieMy IpUMepy B TIEPBOM MPHOIMKSHUH
MOHO 0003HAYNTh aCCOIMAIINH, IIPEACTAaBICHHBIC Ha PUC. OIMOKa! Texer

YKA3aHHOT0 CTWJISA B JOKYMEHTE OTCYTCTBYeT..4.

61



Create
Department

Hire
Person
Delete
Department
Move
Person

Personnel Manager Create

Position

Staff/Manager

Delete
Position

Puc. Ommoka! TekcT yKa3aHHOIO CTHJISI B JOKYMEHTe OTCYTCTBYeT..4.
Acconpanuu Mexay JeUCTBYIOIMMH JIMIAMH U BapUaHTaMU MCIIOJIb30BaHUS

Oo600uwenue mexncdy OeiucmeyluwumMu Juyamu noxkasvieaem, 4mo
00HO Oelicmeylowee JUYO HACIedyem 6ce CB8OUCMEa (8 UACMHOCMU,
yuacmue 8 accoyuayusix) opy2020 0eucmeayrouieco uyd.

C momomipo 00OOIICHUS MEXIY JACHCTBYIOIIUMHU JHUIIAMH JIETKO
MOKa3aTh HEPAPXUI0 KATETOPHM IMOJb30BaTENied CHUCTEMBI, B YaCTHOCTH,
HUEpapXrI0 TPpaB JOCTyNa K BBITTONHICMBIM QYHKIUSIM M XPaHUMBIM
JTAHHBIM.

N3MEHEHUA B TEXHUYECKOM 3AJJAHUN

Cpeou ecex nonvzogameneii UHOOPMAYUOHHOU CcUCmeMbl Credyem

8blOeNUmMb 0COOYI0 Kamezopuio Nnob3osameinell (8vicuiee pyKo8oOCma0),
KOMOopou pazpeuter 00CMyn K J1i00blM OAHHbIM U ONEPayUsiM.

DTO M3MeHEeHne B TPEOOBAHMIX MOKHO OTPA3UTh B MOJIEITA CUCTEMBI
TaK, KaK MOKa3aHo Ha PHUC. OmuOKa! TeKCT yKa3aHHOr0 CTHJISI B JOKYMEHTe

OTCYTCTBYeT..D.
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Personnel Manager Top Manager Staff Manager

Puc. Omuoka! TekeT yKa3aHHOT0 CTHJIA B IOKYMEHTE OTCYTCTBYeT..5.
Hepapxus kareropuii nons3zoareneit UC OK

JleficTBytomiee Juio, Oyaydu KiIacCU(UKATOPOM, MOXKET ObITh
a0CTpPaKkTHBIM KJIACCU(PUKATOPOM, TO €CThb TaKUM KJIACCU(PUKATOPOM,
KOTOPBIM HE MOKET MUMETh HEMOCPEACTBEHHBIX JK3eMIUIIpOB. BBeneHue
aOCTpaKTHBIX JACUCTBYIONIUX JIHUI[ MO3BOJISIET Oe3 moTepu uHOpManuu
COKPaTUTh KOJUYECTBO HEMOCPEACTBEHHBIX aCCOLMAIIMNA B MOJIEIH, C/ICIaB
ee 0oJIee JIAKOHUYHOM, a 3HAUUT 00J1ee HATJISIIHON U MOJIE3HOM.

N3MEHEHUA B TEXHUYECKOM 3ATAHUN

Hnpopmayuonnasn cucmema 00JIHCHA npeoocmasisimo

B03MONCHOCHb NPOCMAMPUBAMsb OaHHble Oe3 8HeCeHUs 8 HUX KAKUX-IUubo
U3MEHEeHUU.

JlanHoe TpeOoBaHHE cieayeT OPOpMUTH B BUJIE JOMOJIHUTEIHLHOIO
BapuWaHTa UCIOJB30BaHUSI — Browse. Pa3yMHO MOpennonaoXuTh, YTO
mpocMaTpuBaTh JaHHBIE MOTYT BCE KaTEropuu MoJib3oBareieil. B atom
Cllydyae MOXKHO TMOCTYNHTh TaK, KaK IMOKa3aHo Ha puc. ommuoOka! tekcr
YKa3aHHOTO CTWISI B IOKYMEHTe OTCYTCTBYeT..6, T.€. BBECTH 0000IIIEHHOTO
aOcTpakTHOro mojb3oBatenss User (1), KkorTopelii OyaeT CBsi3aH
accouMalyel ¢ BapuaHTOM MCIIOJb30BaHUA Browse (2). IIpu aTom Bce
cneruann3anuu (3 u 4) 00O0OIIEHHOr0 I0JIH30BATEISl aBTOMATHYECKU

OyIlyT CBsI3aHBI aCCOIMAIIMEH C BApUAHTOM HUCTOJI30BaHUS Browse.
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2 Browse

User

Personnel Manager Staff Manager

Puc. Ommoka! TekceT yka3aHHOTO CTWJISI B JOKYMEHTE OTCYTCTBYeT..0
AOCTpaKTHOE IEUCTBYIOIIEE JTUIO

Oo000uwenue medxncoy eapuanmamu UCHOJIb306AHUA NOKA3blEAEN,
Ymo OOUH BapuUamHm UCNONL30BAHUS SGNIAEMCA YACMHBIM  CIyYaem
(NOOMHOJICECBOM — MHOJCECMBA  CYeHapues)  Opy2020  8APUAHMA
UCNONIL30BAHUA.

O06o01maromuii BapuaHT UCIOJIb30BaHUs, Oy1yUyH KIacCUu(PUKaTopom,
MOET OBITh a0CTpakTHBIM KiaccuukaTopoM. Hanpumep, Takoi BaxHBIMI
ISl COTPYJAHUKA BapUaHT HCIIOJIb30BaHUs, KaK YBOJbHEHHE, HA CAMOM
7iene SBISIeTCSl a0CTPaKIME: B KaXA0M KOHKPETHOM CITydae UMEET MECTO
POBHO OJMH W3 BO3MOXXHBIX YaCTHBIX CIy4acB YBOJBHEHHS, KOTOpHIE
MPUBOJAT K OJHOMY U TOMY K€ pe3yJIbTaTy C TOUKHU 3pPEHHUS MEHEIKepa
NepCcoHasa, HO BeCbMa Pa3IMUHbI C TOUKU 3PEHUSI COTPYAHUKA.

NU3MEHEHUA B TEXHUYECKOM 3AJJAHUU

Cucmema Oondxcna nooddepocusams 08a Ccnocoda YB0JbHEHUS

compyaHuKa: no urHuyuamuee admuHucmpauuu u no 006cm8€HHOMy

HCETIAHUIO.
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JlaHHO€ OOCTOATENIBCTBO MOKHO OTPa3UTh B MOJIEIU Tak, Kak
MOKa3aHO Ha puc. omudOkal Teker yka3aHHOro CTWJIS B JIOKyMEHTe
OTCYTCTBYeT../.

Fire
Person

Puc. Ommobka! TekcT yka3aHHOTO CTW/ISL B JOKYMEHTE OTCYTCTBYeT../
O0600111eH1E BapUAHTOB UCTIOJIb30BAHUS

OO6001IeHHbI a0CTpaKTHBIM (MMsI HAMKMCAaHO KYPCHBOM) BapUaHT
WCTIOJB30BaHUsl Fire Person HMMEET JBE CIECHUAIM3ALNHU, KOTOPHIE
COOTBETCTBYIOT YBOJBHEHHIO Pa0OTHHUKA IO COOCTBEHHOMY >KCIIAHUIO
(Self Fire) w10 MHUIMATHUBE aAMUHUCTpanuu (Adm Fire).

3asucumocmo medxncoy apuaHmamu UCnOJIb308aAHUA NOKA3bIBAEM,
Umo O0OUH BAPUAHM UCNONb30BAHUS 3ABUCUN OM 0pPY2020 BAPUAHMA
UCNOIb30BAHUSL.

B UML wumeroTcs aBa CTaHJApPTHBIX CTEPEOTHUIIA 3aBUCHUMOCTH
MEXIy BapHaHTAMH HCIOJb30BaHUS, KOTOPBIE B HEKOTOPOM CMBICIIE
JIBOMCTBEHHBI JIPYT APYTY:

- «include» — moka3pIBaeT, 4TO B KAKABIN CIIEHApU 3aBUCUMOTO
BAPUAHTA UCIOJIb30BaHUS B OMPECICHHOM MECTE BCTABJISIETCS B KAUECTBE
MOJIMOCJIEI0BATEIbHOCTH JCUCTBUMA B CLIEHAPUM HE3aBHCUMOTO BapHUaHTA
HCII0JIb30BaHUS;

- «extend» —  MOKa3bIBaeT, YTO B HEKOTOPbIH ClEHapui
HE3aBUCUMOT'0 BapHaHTa HCIOJIb30BaHUS MOXET OBITh B OINPEICICHHOM
MECTE€ BCTABJICH B KAYECTBE MOAINOCICAOBATEIBHOCTH JICMCTBUM CLIEHAPUM
3aBUCHMOI0 BapUaHTA UCIOJb30BaHMUS.
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NU3MEHEHUWA B TEXHUYECKOM 3AJJAHUN
Ilpu yeonvuenuu compyoHuka OOJCHA OblMb OCYWECmEIeHa
BLINIAMA  OCHENCHOU KOMNEHCAYUU 3d HEeUCNOIb308AHHbIU OmMNycK. B

cyuae BbIHYHCOEHHO20 COKPAWEHUS BO3MOJNCHA BbINIAMA BbIXOOHO20
nocoous. Yuemuas 3anuce compyoHuKa npu y8OJbHeHUU OO0NHCHA Oblmb
3a010KUpOBaHa.

bnokupoBka y4yeTHOM 3amMCH W BBIIJIATA KOMIIEHCALMU — 3TO
IpUMEPhl BAPUAHTOB HCIOJIB30BaHUS, KOTOPBHIE BIIOJHE MOTYT OBITh
BOCTpPeOOBaHBI KaK MPH YBOJBHEHUH, TaK W MOMHMO Hero. OTHOIICHHUS
3aBUCUMOCTH MEXIy OSTHMH BapHaHTaMHU HCIOJIB30BAaHUS MOTYT OBITh
MOKa3aHbl Ha JUarpaMMe WCIOJB30BaHUs, HANpHUMEpP, TakK, Kak 3TO
CIENlaHO Ha pHUC. OmuOKa! TekeT yKa3aHHOTO CTWISI B JIOKyMEHTe

OTCYTCTBYeET..8.

Fire Person

Adm Fire

Self Fire

«include»
”””””” extension points

add payment

Delete
Account

«include»

extension points
add payment

Pay
Compensation

condition: condition:

{ecTp HEeMCHOJB3OBAaHHHM OTIYCK} {Tpebyercsa BHIXOOHOE Mnocobue}
extension point: extension point:

add payment add payment

Puc. Ommoka! TexkeT yka3aHHOTO CTWIA B IOKYMEHTEe OTCYTCTBYeT..8.

3aBUCHUMOCTH MCIKIAY BaprUaHTaAMH UCIIOJIb30BAHUA
2.2.5. Cnioco0bl NpUMEeHeHHUs1 MojieJiell MCIoIb30BaHUS

Ecau mocMoTpeTs Ha MOJEIb HCTIOJIB30BAHUS C CAMOM OOIIEH TOUKH

3p€HUA, TO HETPYAHO 3aMCTHUTh, YTO B MOJICIIA IIPHUCYTCTBYIOT.
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- BHYTPEHHSISI Mojenupyemasi cucteMa, B popme Habopa BapUaHTOB
UCIIOJIb30BaHUsI, BO3MOKHO CBSI3AHHBIX 3aBUCUMOCTSAMU U 0000IICHUSIMU;

- BHEIITHEE OKpYy)XeHue, B ¢opme Habopa ACHCTBYIOIIMX JIHII,
BO3MOJKHO CBSI3aHHBIX 000OIICHUSIMH;

- CBSI3b MEXKJ1y MOJICTIUPYEMON CUCTEMOM U BHEUTHUM OKPY>KCHUEM B
dbopMe acconuanuii MeXAy JCUCTBYIOIIMMHU JHUIAMHU WU BapHaHTaMU
UCIIOJIb30BaHMUSI.

OOBIYHO COBEPIIEHHO SCHO, YTO HAXOAUTCS BHYTPH MOJEIUPYEMOM
CUCTEMbI, a 4YTO CHapyxu. Eciu 3To moyeMy-ambo0 HEICHO, WU Ke
TpeOyeTcss  YBEJIMYMTh  HArJISHOCTh  JMarpaMMm, TO  MOXKHO
BOCIIOJIb30BAThCSl  CINEHHAIBHON KOHCTPYKIMEW, KOTOpash Ha3bIBACTCS
"I'paHULIbI CUCTEMBI'".

I'panuyvt cucmemwur (system boundary) — osmo epaguueckuii
KOMMeHmapuii. 8 ¢opme NpAMOY2OIbHOU PAMKY, NPUMEHAEMbl Ha
ouazpammax UCHOIb30BAHUS U OMOENAIOWUL  BHYMPEHHIO  4acmb
cucmembl Om ee HEeULHe20 OKPYHCEHUS.

BHyTpeHHss 4acTh, BblAensemas rpanHunamu, umeer B UML
KOHKPETHOE Ha3BaHUE — CYOBEKT.

Cyovexm (Subject) — omo knaccugpuxkamop, komopwlii peanuzyem
nogeoexue, 0eKIapupyemoe 8apuanmamu UCNoab308aHUS.

Ecnu rpaHuiibl cuctemMbl MCHOJIB3YIOTCS HA JUarpaMMme, TO MOXKHO
yKasath UMs (i ctepeotri!), KoTopble GYIyT OTHOCHTHCS K cyObekTy.” B
nmpuMepe Ha pHUC. OmuoOKal Teker yka3aHHOTO CTWIS B JIOKyMeHTe
OTCYTCTBYET..9 MBI TTOBTOPIJIM PUC. OIMIHOKA! TekcT yka3aHHOro cTuwisi B
JIOKyMeHTe OTCYTCTBYeT..4, HO WCIOJIB30BAIM JIPyTME BO3MOXKHOCTHU
Hotauuu UML.

5
OTO MOXKHO CACIaTb U C IIOMOIIBIO IIPHUMCYAHHA, HO HCIIOJIb30BAHUA
IrpaHun CUCTEMbI Ooiee HarJsiaHo.
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nc OK

Createc>
Department
Hire - P
Person
Deletec>
Department
Personnel % Move - . Staff %
Manager Person Manager
Create -
Position
Fire O
Person
Delete -
Position

Puc. Ommoka! TekceT yka3aHHOTO CTWJISI B JOKYMEHTE OTCYTCTBYeT..O.
['panuIel cUCTEMBI

2.3. PEAJIM3ALIUSA BAPUAHTOB UCITIOJIB30OBAHUSA

ITocne ToOro, Kak MOCTPOEHO MPEACTABICHUE MCIIOJIb30BAHUSA
(pe3yabTaT MOJEIHMPOBAHUSI MCIIOJb30BaHUA), TO €CTh, BBIJICICHBI
JNEUCTBYIOIME JIMI[A, BapUaHThl HWCIOJb30BaHUS U  YCTaHOBJIEHBI
OTHOIIICHUSI MEXy HUMH, BCTAET €CTECTBEHHBIN Bompoc: uTo aaibiie? To
€CTh, KaK Jlajiee CaeayeT IpoIohKaTh MoieaupoBanne cpeactBamu UML?

JlelicTByIOIIIME JIMI]Aa HAXOMSTCSd BHE CUCTEMbl — C HUMH HHUYETO
JejaaTh HE HYXHO. MOXHO cKaszaTh, 4YTO JCHCTBYIOIIME JIHUIA YXKE
BBITIOJTHUJIM CBOKO 3ajjayy, MPOCTO TMOSBUBIIMCH B MOJEIU CHUCTEMBI.
Takum oOpazom, mepexo]i OT MOJEIUPOBAHUS MCIOJIB30BAHUS K JAPYTUM
BUJaM MOJICJIMPOBAHMS COCTOMT B YTOUYHEHHH, J€TaIu3alldd U
KOHKpETH3alldid  BapMaHTOB  HCHOJB30BaHMSA. B mpencraBieHUn
WCIIOJB30BAaHUSI MBI TIOKa3aJid, YTO JEJacT CUCTeMa, Temepb HYKHO
OMPENCIIUTh, KAK 3TO JEIaeTCsi. ITO OOBIYHO HAa3bIBACTCS peaau3aliuein

BapHaHTOB MCIIOJIb30BaHUA].
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Peanuzayus eapuanma ucnonvzoeanusn (Use case realization) —
91O ONUCAHUE 6CeX UNU HEKOMOPbIX CYEHApues, CoOCMABIAIWUX 6aAPUAHN
UCNONL30BAHUAL.

[ToBTOpHMM e€lIe pa3: BapuaHT HCMOJb30BAHHUS — OTO OIMCAHHE
MHOKECTBa MOCJIEA0BATEILHOCTEN COOBITUM WM JACHUCTBUI (ClIiEHApHEB),
JIOCTABJISIONIMX 3HAYMMBIN JJIs1 ICHUCTBYIONIETO Julia pe3ysibraT. Hanbonee
4acTO MCHOJIb3YEMbI METO]I OMMCAHUSI MHOKECTBA MOCIE0BATEIIBHOCTEN
JNEWCTBUM COCTOUT B YKA3aHUM al20pUmMd, BBINOJHEHHE KOTOPOTO
JOCTABISIET IIOCIIEAOBATEILHOCT ICHCTBUI M3 TpebyeMoro MHoxecTBa.’
Cy1iecTByeT MHOXKECTBO CHOCOOOB OIMCAHUSI aJIrOPUTMOB, OoJiee WU
MeHee (GopMaNbHBIX. MBI PAacCMOTPUM YETHIPE, YACTO MPUMEHSIEMBIX

HMCHHO IIPH pCaIn3allii BApHUaHTOB UCIIOJIb30BaHUAI.

2.3.1. TekcTOBBIC ONTUCAHUS

Hcropruueckn cambli 3aCIy’KEHHBIM U JO CHUX IOpP OJHWH U3 CaMbIX
MOMYJIIPHBIX CHOCOOOB: COCTAaBUTh TEKCTOBOE OMNMUCAHWE TUITMYHOTO
CIICHapHs BapUaHTa UCIIOJIH30BaHMUS.

PaccmoTpuM crienyronuii HIKE TEKCT B KadecTBE IpUMeEpa OJHOTO
13 BO3MOXKHBIX CI[CHAPHUEB.

Cuyenapuit  eapuanma  UCHOIb306AHUA Veononenue  no
COOCMBEHHOMY HCELAHUIO

1. Compyonuk nuwiem 3as6jeHue

2. Hauanvnuk noonucvieaem 3aseienue

3. Ecnu ecmo Heucnonvb306anublii Omnyck,

mo Oyxzanmepus paccuumsléaem KOMNEeHCAYUIo

4. Byxeanmepus paccuumvléaem 8biXx00HOe nocooue

5. Cucmemnulii aomunucmpamop yoansem yuemHnyro 3anuch

6. Meneooicep nepconana oonosnsiem 6a3y OAHHbIX

ITocimenoBaTenbHOCT  JNEMCTBUM IPU  KOHKPETHOM  BBIIOJIHEHUH
aJITOPUTMa HA3BIBACTCS MPOMOKONIOM D3TOTO 6blnoaHenus. TakuMm o0pasom,
CLEHApUH MOXHO pPacCMaTpuBaTh KakK IIPOTOKOJI BBIIIOJIHEHUS aJIrOpUTMa
BApUaAHTA UCIIOJIb30BaHUS.
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Kazanock Obl, 4TO 3/1€Ch HEACHOTO? A HEACHO, HapUMEpP, BOT UTO:
KaK JOJDKHA BeCTH celds cucTema, €clidi Ha Iare 2 HayajlbHUK He
MOANMCHIBAET 3asiBJIcHUE. 3 TEKkCTa clieHapHsi HE TOJIBKO HE SICEH OTBET,
HO, XyX€ TOr0, NP HEBHUMATEIbHOM YTEHUH MOYKHO U HE 3aMETUTh, YTO
€CTh BOIIPOC.

TekcToBble OMUCAHUSA CIEHAPUEB BCEM XOPOIIH: IPOCTHI, BCEM
MOHSITHBI, JIETKO U OBICTPO COCTaBIISIIOTCA. [[MOXM OHU Tem, YTO MOTYT
OBITh HETIOJIHBI U HETOYHBI, U 9TU HEJOCTATKH HE3aMETHBI.

2.3.2. Peanu3anus nporpaMMoii Ha MceBJA0KO/Ie

Btopoii paccMarpuBaeMblii HaMHu CIIOCOO peaiv3allui BapUaHTa
WCIIOJIb30BAaHUS — 3alucaTh aJrOPUTM Ha TICEBIOKOJE. DTOT CIOCO0
XOPOIII TEM, YTO IMOHSATEH, MPUBBIUCH U JOCTYIECH JIIOOOMY pa3padOTUHKY.
OnHako B HACTOAIIEE BpeMs BpsAd JM MOXKHO PEKOMEHJIOBAaTh TaKOM
croco0 peanuzalyu, Kak OCHOBHOM, MO CJICTYIOIIUM ITPUYUHAM.

1. Peanuzanus Ha TCEBAOKOJIE TJIOXO COTJIACYETCsl C COBPEMEHHOM
napagurMon 00bEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHHS.

2. IIpu ucnonb30BaHUM TICEBIOKOJIa TEPSIOTCS BCE IMPEUMYILECTBA
ucnonb3zoBanuss UML: HarnsnHas Bu3yanu3alus ¢ MOMOILBIO KapTHUHKH,
CTPOrOCTh U TOYHOCTH A3bIKA MPOCKTUPOBAHUS U pPealn3aluu, NOAACpKKa
pacopoCTpPaHEHHBIMUA UHCTPYMEHTAIIBHBIMUA CPEACTBAMMU.

3. Pemenus Ha  IICEBIOKOIE IPAKTUYECKHU HEBO3MOXHO
KCIIOJIb30BAaTh IOBTOPHO.

Tem He MeHee, pPACCMOTPUM MPUMEP pPEATU3ANMA BAPUAHTOB
HCIIOJIb30BAHUS HA IICEBIOKOE.

Use case Self Fire

[IoyunuTs 3adBJIeHUE

add payment:

Pay Compensation(Self Fire, add payment)
Include Delete Account

OOHOBUTE MHOOPMaLMI B Oase IOaHHBIX
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Use case Adm Fire

[lonyumTe npukKas

add payment:

Pay Compensation (Adm Fire, add payment)
Include Delete Account

ObHOBUTE MHOOPMaLM B Oase IaHHBIX

Use case Pay Compensation
1f (add payment)
if (from Self Fire)
HAUMCJIMTb 3a HEMCIIOJIb30BAHHEIM OTIIYCK
else 1if (from Adm Fire)
Ha4MCJIMTh BEIXOIOHOE I0oCobue

VYBoJIbHEHHE 1O COOCTBEHHOMY JKEJIaHUIO 3allyCKaeTcs 1o
VHULMATUBE COTPYIHHUKA. YBOJIbHECHUE 0 WHUIMATUBE AJMUHHUCTPALUU
Ha4YMHaeTCA C IIpuKasa 00 YBOJIbHCHHUH. B OCTAJIbHOM
MOCJIEA0BATEIBLHOCTD IEUCTBUM B 000UX CIydasiX COBIIAJIaET.

B »5TUX TekcTax wuCHONIB30BaHO KIKOYEBOE CJIOBO Include,
OTPaXKAIOIIEE HAUTMYME 3aBUCUMOCTEN C TAKUM CTEPEOTUIIOM B MOJEIHU. A
MMCHHO, 3TO O3HA4acT, 4YTO B 3TOM MECTC B TCKCT IICEBAOKOJA IJIsd
JAHHOT'O BapHaHTa MCIOJb30BaHUSI HYKHO BKIIIOYUTH TEKCT IICEBAOKOAA
JUIS BApUaHTa UCIIOJIb30BaHUA Delete Account, KOTOPBIM MBI 3/1€Ch HE
MPUBOJUM.

BapuanTt ucnons3oBanus Pay Compensation 3amyCKaeTcs, €CIH
€CTh yCJIOBUSA JJISl BBIILJIATHI KOMITEHCAUU. [Ipr 35TOM OCHOBHBIE BapHUAHTHI
UCIOJB30BAaHUA HE JOJDKHBI 3HAaTh, KaKOBbI JOTH YCJIOBUSI M Kak
pacCUUTBIBACTCS KOMIICHCALIUsI —  3a  ITO OTBEYaET BapHaHT
HCIOJB30BaHUsl Pay Compensation 3aBUCHUMOCTh CO CTEPEOTHIIOM
«extend» O3Ha4YaeT, 4YTO IICEBAOKOJ BapuaHTa MCIOJb30BaHUS
Pay Compensation HOKEH OBITh BKIIOYEH B TEKCT OCHOBHBIX

BapHUaHTOB HUCITIOJIB30BaHUS. HpI/I 3TOM BapuaHT  HCIIOJb30BAHUA
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Pay compensation JOJDKEH 3HaTb, B KakKO€ MECTO €My HYKHO
BKJIFOUUTHCS. JIJI1 3TOro B OCHOBHBIX BapUaHTaX MCIOJIb30BaHUS
ompezeneHa mouka pacuwupenus (extension point) — mo cyTH, mpocTo
MeTKa B mporpamme.” DTOT NpPUMEp B HOCTATOYHON Mepe OOBACHSIET
CXOJICTBO M pa3liMuue MEXKAYy 3aBHCHUMOCTSAMH CO CTEPEOTHUIIOM

«include» U «extend».
2.3.3. Peanu3anus AuarpaMMamu JesiTeJIbHOCTH

Tperuii cnoco0 peanuzalui BapuaHTa HCIIOJIb30BAHUS — OIHUCATH
QITOPUTM C TOMOIIBIO JUarpaMmbl jAesitelbHOCTH. C OAHON CTOPOHBI,
auarpaMma JIeITeJIbHOCTH — 3TO ToyiHolleHHass auarpamma UML, ¢
JIpPYroi CTOPOHBI, JUarpaMma JEATEIbHOCTH HEMHOTHM OTJIWYAeTCs OT
OJIOK-CXeMbl (a TEeM caMbiM M OT IICeBAOKOaa). Takum oOpasom,
peanu3alus BapuaHTa HCMOJIb30BAHUS JUarpaMMoOl  JIeSITEIIbHOCTH
SBJISIETCS ~ KOMIIPOMHUCCHBIM ~ CHOCOOOM  BEAEHUS pa3pabOTKu — B
CYIIHOCTH, 3TO TMPOEKTUPOBAHUE CBEPXy BHHU3 B TEPMUHAX U
ob6o3nauenusix UML.

Hampumep, B uH(pOpMaMOHHON cHCTEME OTIeja KaJapoB MpPHUEM
COTPYJIHHUKA MOXET OBITh OpPraHU30BaH TaK, KaK II0Ka3aHO Ha pUC.

ommuoOKal TekeT ykazaHHOro CTHJIA B TOKYMeHTe oTcyTcTBYeT..10.

7 . o

JJ11 3aBUCUMOCTH CO CTEPEOTHIIOM «includey» HHUKAKOM METKH HE
HY>KHO: MECTO BK/IIOUEHUSI ONpPEHEIIeTCsI TEM, II€ B IICEBIOKOAE CTOUT
KJIr04eBoe ci10Bo Include.
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activity IlIpuem corTpynHuka Ha pabdory (Hire Person)/)

[cancel]
E ®

[else]

{Select vacant position}

[no vacancy] @

[else]

ijfer is rejected]

[else]

[Occupy position}

°

Puc. OwmmbOka! Teker ykazaHHOro Ccruiasi B JIOKYMEHTe
orcyrcrByer..10. Peanuzanus BapuaHTa WHCMONB30BAaHUS TPU  TOMOIIU
AuarpaMmsbl J€ATCIIbHOCTU

[Ipubnu3uno 1M HAC TOSBJICHHWE 3TOW JAWArpaMMbl B MOJACIH K
3aBepIICHUI0 paboThl HaJ cucteMon? C OJHOM CTOPOHBI, BMECTO OJHOM
CYIIHOCTH, TOJIeXKAIe  peanu3anuu  (BapuaHT  MCIOJb30BaHUS
Hire Person) MOSBWIOCH ISTh HOBBIX: TPU CTOPOKEBBIX YCIOBUS U JIBE
JNEATEIbHOCTH, KOTOPBIE B CBOK O4YEPEAb TENEPh HYXKAAOTCA B
peanuzanuu. C Opyrol CTOPOHBI, KaxJash M3 3THUX HOBBIX CYIIHOCTEH
KaXeTcsi 0ojiee MPOCTONM M TOHSTHOW, a 3HAYUT OBICTpEEe M HaJE)KHEE
peanuzyeMoii. Kpome Toro, 3Ty amarpaMMmy MOKHO IMOKa3aTh 3aKa3uyHKY,

YTOOBI IIPOBCPUTD, HeﬁCTBHTeHBHO JU IPOCKTHUPYyCMAsA HaMH JIOI'MKa
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pabOThl CHUCTEMBI COOTBETCTBYET TOMY OHW3HEC-TIPOIIECCY, KOTOPBIN
CYIIECTBYET B PEAIBHOCTH.

[IpumeHenue auarpamMm JIESITEIbHOCTH Ui peajv3alld BAPUAHTOB
UCIIOJIb30BaHUSI MOXET MPUBECTH K Oosiee TIyOOKOMY TMOHHMAaHUIO
CylIeCTBa 3aJaud U Ja¥e OTKPBITh HEOXKHUJAHHBIE BO3MOXKHOCTH
VIYUYIICHUS] TPUIIOKEHUS, KOTOpble OBbUIO TPYAHO YCMOTPETh B
IIEpBOHAYaAJIbHOU TOCTAHOBKE 3a/1a4M.

Hampumep, paccmarpuBas (4uucto GopmanbHO) cxemy Ipoiiecca Ha
puc. omMOKa! TeKkeT yka3aHHOTO CTHJIS B JOKyMeHTe oTCyTCcTBYeT..10, MbI
BUUM, YTO MPOLIECC MOXKET UMETh TPU UCXO/IA.

1. Hopmanbnoe 3aBepiieHue (1 Ha puc. ommobka! TekeT ykazaHHOTro
CTHJASE B  JOKyMeHTe oTcyrcTByeT..10), KOTOpoe  Tmpeamnoiaraet
00s13aTeIbHOE BHIMIOJIHECHHE ACIATEIBHOCTH Occupy position. Pe3oHHO
MPENOIOXKUTh, YTO MPU BHITIOJTHEHUH 3TOM JACATEILHOCTU B 0a3y JaHHBIX
Oynmer 3ammcaHa Kakas-To HWHGOpMAIMs, 4YTO, HECOMHEHHO, SBISETCA
3HAYMMBIM IS TTOJIb30BATENS PE3YJIBTATOM.

2. UckmountenbHas cuTyauus (2 Ha puc. omubkal  Teker
YKa3aHHOTO CTWISI B JIOKyMeHTe oTcyTcTByer..10), BO3HMKaOIasi B TOM
ciy4ae, KOrja Mpolecc HE MOXKET ObITh HOPMajbHO 3aBEPIICH, T.C. MBI
XOTENM TPUHATH 4YelIOBeKa Ha paboTy, W OH OBLI COTJaceH, a TEKYIee
COCTOSIHME IITAaTHOTO PAaCHHUCaHHUE HE MO3BOJIMJIO 3TOTO ciaenarb. dakt
BO3BHUKHOBEHMSI TaKOW CHUTyallMu, XOTs ¢GOpMaibHO U HE SBJISIETCA
3HAYMMBIM PE3yJIbTATOM [JII MEHEIKEpa IEepCOoHajla, Ha camMoOM Jeie
MOXET OBITh BEChbMa BaXKEH JJIsl BBICIIETO PYKOBOJICTBA WJIM MEHEKepa
IITaTHOTO PACIUCAHUSL.

3. 3aBepiieHue mnpoiecca 0€3 JOCTUKEHUS KaKOro-JIMOO BUAMMOIO
pe3yabrara (3 Ha puc. omMOKa! TekeT yKa3aHHOro CTHJISI B JOKYMEHTE
orcyrcrByet..10). Hampumep, MeHemkep MepcoHalia caefan KaHAWAaTy
KakKMe-TO MPEIJI0KEHUs, HO HM OJHO W3 HUX KaHIHUaaTa HE YCTPOWIIO,
MOCJIE YeTO OHU PACCTaIUCh, Kak OyJTO HUYEro U HE OBLIO.

OTOT MPOCTOM aHaM3 HATAIKWBAET HA CIECIYIONINE COOOpaKEHUSI.
BapuaHT HCHOnp30BaHUSA MOJIKEH JOCTaBIATH 3HAYMMBIA PE3yJIbTaT,
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3HAUWT, €CJIM pe3yjbTaTa HET, TO YTO-TO CIPOCKTHUPOBAHO HE TaK, Kak
HY)XHO. JleliCTBUTENBbHO, BCE MPaKTUYECKHE WH(POPMAIIMOHHBIC CHCTEMBI
OTJIeNIa KaIpOB 00s3aTeIbHO HAKATUTMBAIOT CTATHCTHYECKYIO HH(OPMAITHIO
000 BceX MPOBEAEHHBIX KAJAPOBBIX oOlepanusx. Takas CTaTUCTHKA
HeoOxoauMa Il aHaju3a JBIDKEeHUs KaapoB. OJHAKO Jaleko HE BcCe
CHCTEMBI TTO3BOJITIOT YYUTHIBATH U He MPOBedeHHbIe onepanun. Mexmy
TEM, YyYeT TMPUYHH, [0 KOTOPHIM KaHIUJAThl HE TMPUHAMAIOT
NPEUIOKEHHON  paboThl WM, HAO0OPOT, MPHYHMH, IO KOTOPBIM
OpraHU3allM¥ OTBEPraloT KaHAHWIATOB, MOXXET OBITh BEChMa IIOJIC3EH.
[ToaTOMy MBI MOKEM YCOBEPIICHCTBOBATH HAIlly JWAarpaMMy, HampHuMep,
TaK, KaKk MOKa3aHo Ha PHC. OomUOKa! TeKCT yKa3aHHOI0 CTHJISI B IOKYMEHTE

orcyrcrByer..11.
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activity Ipuem coTpynoHMKa Ha paboTy. Bepcusa 2 (Hire Person)/)

[Get personal info}

[cancel]

[else]

{Get reason} [Select vacant position}

[no vacancy]
Send alert

[else]

\\[offer rejected]

[else]

[Test a candidate}

" = tion |—~@)
. ; - Occupy position
[candidate is not wvalid] L

Puc. OwmmbOka! Teker yka3zaHHOro CTHiIss B JOKYMEHTe
orcyrcrByeT..11. YcoBepiieHCTBOBaHHAS peanuzanus BapuaHTa
UCTIOJIb30BAHUS

Bot Teneps (dopmanibHO) Bce XOpOIIO: MHPOPMAIHS HE TEPSETCS.
boiiee TOoro, UMeeT CMbICI BEPHYTHCA K MPEICTABICHUIO UCIIOIL30BaHUS U
MOCMOTPETh, HE HYKHO JIM BKJIIOYUTH B MOJEIb HOBBIE BapHUAHTHI
UCIIOJB30BaHUs (MOXKET ObITh, KaK HU3KOMPUOPUTETHBIE U MOJJICIKAIIKE
peanu3zanuMyd B TMOCIEAYIOIIUX BEpPCUSIX CHCTEMBI). Tak peanu3anus
BAPUAHTOB MCIIOJb30BAHUA MOXET TMPUBOAUTH K HU3MEHEHUIO U
YCOBEPIIIEHCTBOBAHUIO caMMX BAPUAHTOB MCIIO0JIb30BaHUSI.
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MoneanpoBanue HMeeT HUTEPATHBHBIA XapakKTep, O 4YeM MBI YKe
roBopuiiu B riase 0.

2.3.4. Peanu3auus AuarpaMMaMu B3auMO/1eiiCTBUSA

YeTBepThli W3 OCHOBHBIX CIOCOOOB peaJM3allii  BapuaHTa
UCIIOJIb30BaHUS —  CO3JaTb  OJHY WJIM  HECKOJIBKO  JHarpaMm
B3aUMOJICHCTBUS B (opMe auarpaMM KOMMYHHMKAlUd WM JAHArpaMm
MOCJEA0BATENbHOCTA, KOTOPBIE OIHUCHIBAIOT OJWH WJIH HECKOIBKO
CIIEHApUEB JAHHOTO BapHaHTa HCIHOJb30BaHUS. ITOT Cmocod B
HauOoJbllIel cTeneHn cooTBeTcTBYeT uaeonorun UML u pekomenayercs
aBTOPAMM SI3bIKa KaK OCHOBHOM M MPEANOYTUTEIbHBIN.

PaccmorpuM mpumep peanuzanyu guarpaMMamu B3auMOJECHCTBHS
BapHaHTa MCIOJb30BaHus Hire Person (IpHeM COTPYAHUKA Ha paboOTy)
MH(OPMALIMOHHOMN CUCTEMBI OT/ENa KaJapOB.

ChHavasna paccMOTpUM THIIOBOM CLEHApHUH, KOTAA MPHUEM IPOXOIUT
0€30 BCSKHUX OCJIO)KHEHMI: €CThb BaKaHTHOE pabouee MECTO W KaHAUAAT
rOTOB €r0 3aHATh. J[marpamMmma nocienoBaTeIbHOCTH JUIsl TAKOTO CLIEHApUS
NpUBEJCHAa Ha pHUC. OIMMOKa! TekeT yka3aHHOrO CTWIA B JIOKyMEHTe
oTCyTCTBYET..12.
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sd TunomBO¥ CclLeHapul HnpueMa COprHHMKa/)

pos:

:Personnel Manager L
g Position

form:
Hire Form

newPrs:
Person

Puc. OwmmbOka! Teker yka3zaHHOro CTWiIs B JOKYMEHTe
oTCyTCTBYeT..12. Jluarpamma rnocieoBaTeIbHOCTH JIJIsl THIIOBOTO CIIEHAPHS

Ha npuBeaeHHOW nuarpaMMe NOCIEA0BATEIBHOCTh IOCHIIAEMBIX
COOOIIEHUI TTPUMEPHO COOTBETCTBYET IMOCIEIOBATEIILHOCTH JEUCTBUN Ha
auarpaMMe JeATEIbHOCTH (CM. PUC. OMHOKa! TeKCT yKa3aHHOro CTHJIS B
JIOKyMeHTe OTCyTcTByeT..11) B TOM ciydae, KOrjJa MOTOK YIPaBJICHHS
NPOXOJUT MO JAuarpaMme CBEpXY BHU3 OAWH pa3. Takum oOpasowm,
qyarpaMma, MpejcTaBieHHas Ha puc. omuoOkal Teker ykazaHHoOro cTujis B
TOKYMEeHTe OTCYTCTBYeT..12 10 HEKOTOPOW CTENEHH OMPEIEIISICT TUIIOBOMN
CIEHAapUil BapuaHTa MCHOJIb30BaHUS Hire Person. OAHAKO MOCTPOUB
TaKyl0 JuarpamMmy, Mbl TOCTYJIUPOBAIM CYLIECTBOBAHHUE B CHUCTEME
HEKOTOPBIX KJIACCOB, AK3EMILIAPbl KOTOPBIX JOJKHBI B3aUMOAECHCTBOBATH
1t o0ecrieueHus: TpeOyemMoro MOBEACHUS MOJEIUPYEMOTrO BapUaHTa
VCIIOJIb30BaHUs. 31€Ch B HAILIEW MOAEIH MOSABUIIUCH HOBBIE CYIITHOCTH:

- K1acc Hire Form, OTBETCTBEHHBIN 3a MHTEep(deiic, HEOOXO0AUMbI
JIJ1s1 BBITIOJTHEHHS] BAPUAHTA UCIIOJIb30BAHUS IPUEM COTPYIHUKA;

- KJacC Person, OTBETCTBEHHBIM 3a XPAHEHHUE JIAHHBIX O

KOHKPETHOM COTPY/IHHUKE;
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- Kjjacc Position, OTBETCTBEHHBIM 3a XpaHEHUE JAaHHBIX U
BBITNIOJITHEHUE ONEPaALlMi C KOHKPETHOW JOJKHOCTBIO.

Bo3Bpaiasice k HalmeMy npuMepy, 3aMETUM, 4TO JUarpaMmMa Ha puc.
omuOKa! TeKCT yKa3aHHOr0 CTHJISE B [JAOKYMEHTe OTCyTCTBYeT..12
CEMAaHTUYECKH HE IOJHA: OHAa HE OTPAXaeT BCE CIECHAPUU BapUaHTa
MCIIOJIb30BaHUs, KOTOPBIE MPEAYCMATPUBAIOTCS, HAIIPUMED, HA AUAarpamMMme
Ha pUC. OIMHMOKA! TeKCT yKka3aHHOro CTHJISI B JOKYMEHTe OTCyTCTBYeT..11.
Kak yxe ObUIO CcKa3aHo, B JTOM CjIydyae MOXHO COCTaBHUTH
JIOTIOJTHUTEJIbHBIC TrarpaMmbl B3aUMO/JICUCTBUS, pean3yrolme
anpbTEPHATUBHBIE CLIEHAPUU BapUaHTa UCIIOJb30BaHusA. Hampumep, Ha puc.
ommuoOKa!l TeKeT ykazaHHOro CTHJIA B JIOKyMeHTe OTCyTcTByeT..13 MokasaH
CLICHApUM MpueMa COTPYJIHUKA, COOTBETCTBYIOIIUM HCKIIOUUTEIHBHOU
CUTyallud, KOTJAa HET BaKaHTHbIX JOJDKHOCTEW. Ha 3ToT pasz Mbl
OMUCHIBAEM CIieHapuii B opMe JuarpaMMbl KOMMYHUKAIUU.

comm JICcKJoOUUTEJbHAA CuUuTyaumd I1IpmM Inpumueme COpr,I[HI/IKa)

1: openHireForm()
2: fillHireForm{()

1.1: create()
:Personnel % - form: - newPrs:

Manager Hire Form Person

2.1: occupy(newPerson)i

2.1.1: alert ()
pos: - :Exceptions

Position Handler

Puc. OmmbOka! Teker yka3aHHOro CcTWiIss B JOKYMEHTe
orcyrcTByeT..13. Jluarpamma Koorepauuu sl UCKIIOYUTEIbHON CUTYalUH

N3 marepuwana 3TOoro pasaena Mbl JI€JIAE€M CICIYIOIIMN BBIBOI:
peanu3anus BAPUAHTOB HCII0JIL30BAHUSA AMarpaMmmMamMu
B3aUMOJCHCTBUA SIBJSIETCH Hau0oJiee TPYAOEMKHM M CJIOXKHBIM
METOJA0M, HO 3TOT METO/J Jiy4yllle BCero COrjiacoBaH ¢ OObEKTHO-
OPMEHTHPOBAHHBIM TMOAX0JA0OM M B HaMOOJbIIell Mepe NMPUOJIHKAET
HAC K KOHEYHOH LeJIM.
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BbIBOJIbI ITO I'VIABE 2

1. CocraBnenue pAuarpaMM HCIOJIb30BaHUS — OTO TMEPBBIM MIar
MOJICTTUPOBAHUSI.

2. OCHOBHOE Ha3HAYCHHUE JUarpaMMbl MCIIOJIb30BaHUS — IIOKa3aTh,
YTO JIeJIaeT CUCTEMA BO BHEIITHEM MUDE.

3. lnarpaMma UCIIOIB30BaHMUSI HE 3aBUCHUT OT MPOTPAMMHOU
peanu3aiu CUCTEMbI M TIO3TOMY HE 00513aHa COOTBETCTBOBATH CTPYKTYpE
KJIACCOB, MOJTyJIeH U KOMIIOHEHTOB CHCTEMBI.

4. Unentudukarus JNEUCTBYIOIIUX JINIT u BAPUAHTOB
UCIIOJIB30BaHUS — KJIHOY K JIaJbHEUIIEeMY MPOEKTUPOBAHUIO.

5. B 3aBucuMOCTH OT BBIOpAaHHOW TapagurMbl MPOCKTUPOBAHHS M
MIPOTPAMMHUPOBAHUS TMPHUMEHSIOTCS Pa3JIMYHbIC CIIOCOOBI  peaM3alliu
BApUAHTOB UCIIOJIb30BAHUS.
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I'JIABA 3. MOAEJIMPOBAHUE CTPYKTYPbI

3.1. OFBEKTHO-OPUEHTUPOBAHHOE
MOIEJUPOBAHUE CTPYKTYPbI

Mopaenupysi CTpYKTYpY, Mbl ONKUCHIBAEM COCTaBHbIC YACTH CHUCTEMBbI
u oTHomeHus Mexay Humu. UML B OOJIbIIMHCTBE Cly4aeB MPUMEHSETCS
B KayecTBe OOBEKTHO-OPHUEHTHUPOBAHHOTO  SI3bIKAa MOJCIMPOBAHMUS,
MOATOMY HE YIUBHUTEIBHO, YTO OCHOBHBIM BHJIOM COCTaBHBIX YacTEH, U3
KOTOPBIX COCTOMT CHCTE€Ma MPH TAKOM TMOAXOJE, SIBJISIOTCS KJIacChl U
OTHOIIICHUSI MEXKTy HUMH.

3.1.1. HazHavyeHHne CTPYKTYPHOI0 MOAeJIMPOBAHMSA

PaccmoTpuMm Oomee neTanbHO, KakKM€ WMEHHO CTPYKTYPBI HYKHO
MOJICIIUPOBATH U 3a4eM. MBI BBIJICIIIEM CIICTYIONTNE CTPYKTYPHI:

- CTPYKTypa CBsI3€H MeEXTy OOBEKTaMH BO BpPEMS BBITTOJTHCHUS
IPOTPaMMBI;

- CTPYKTypa XpaHEHUs JaHHBIX;

- CTPYKTypa MPOTpaMMHOTO KOJIa;

- CTPYKTypa KOMIIOHCHTOB B TIPHJIOKCHUH;

- CTPYKTypa CJIOYKHBIX 00BEKTOB, COCTOSAIINX u3
B3aUMO/ICMCTBYIOIINX YaCTEH;

- CTPYKTypa apTe(aKTOB B MMPOCKTE;

- CTPYKTYypPa UCTIOJB3YEMBIX BBIUNCIUTEIBHBIX PECYPCOB.

Hama xnaccudukanmsi MoxkeT ObITh HE COBCEM IOJIHA M YK COBCEM
HE OPTOTOHAJIbHA (YIIOMSIHYTBIE CTPYKTYPhI HE SBIISIOTCS HE3aBUCHMBIMH,
OHH CBSI3aHBI JAPYT C JPYyroM), HO B IIEJIOM COOTBETCTBYET CIIOKHBIIICHCS
IPaKTUKE pa3pabOTKH TMPHIIOKEHUH, IMOCKOJIBKY T03BOJISET (PUKCHPOBATH
OCHOBHBIC DEIICHHS, NPUHUMAEMbIe B TIPOIECCE MPOEKTUPOBAHUS U
peanu3anmu. B 9TOM pasmene KpaTko MBI 00CYIMM Ha3HAYCHUE
NIEPEUYHCIICHHBIX CTPYKTYp M yKaxkeM cpeactBa UML, mpenHasHadueHHBIC

I UX MOACIIUPOBAHUA.
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CTpykTypa cBsideil Mekay 00beKTAMHU BO BpeMsi BbINOJHEHHS
NMPOrpaMmbl. B napajgurme 00BEKTHO-OPUEHTUPOBAHHOTO
IPOTrpaMMHUPOBAHUS TPOIECC BBIMOIHEHUS MPOTPAMMBI COCTOUT B TOM,
YTO TMpOTrpaMMHbIE OOBEKTHl B3aWMOJEHUCTBYIOT JIpyr C JPYrowm,
oOMeHMBasicb cooOwmeHussMu. Haumbosiee pacnpocTpaHEHHBIM —THUIIOM
COOOIIEHUS SIBJIAETCS BBI30B METOAA OOBEKTa OJHOTO KJjlacca M3 METOoJa
oObeKTa Apyroro kiacca. Jjist MojgenupoBaHus CTpyKTyphl cBsizeit B UML
UCIOJIB3YIOTCS OTHOIICHUS aCCOIMAIlMU Ha AarpaMMe KJIacCoB.

CTpykrypa xpaHenusi JaaHHbIX. [Iporpammbl 00pabarbiBarOT
JaHHbIC, KOTOpBIE XpaHATCA B TNaMsITH KOMIblOTepa. B mapamurme
00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS I XPAaHEHUS JaHHBIX
BO BpeMs BBITMOJHEHHUS MPOTPaMMBbI MpeTHA3HAUYECHBI aTpUOyTHI KJIACCOB.
Opnako  Oousblllas ~ 4YacThb ~ OPWIOKEHUH  JJII  aBTOMATHU3alUU
JIEJIOTPOU3BOJICTBA YCTPOEHA TaK, UTO OMPE/CIICHHbIC JaHHbIE (HE BCE)
JOJDKHBI XPAHUTHCA B MaMSITH KOMITBIOTEpa HE TOJILKO BO BpeMs CeaHca
paboThI MPUIIOKEHUS, HO TIOCTOSIHHO, T. €. MEXK/y CEaHCaMHU.

Bomnpoc cTpykTypbl XpaHEHUs! JTaHHBIX SIBJISETCS] MEPBOCTEIIEHHBIM
JUIsl IpUJiokeHuid 6a3 naHHbiX. K cyacThio, U3BECTHBI HAJEHKHBIE METOIbI
peLIeHUs 3TOr0 BOIpOca, HaIpUMep, AUarpaMmmsbl "CylIHOCTh—CBsI3b". DTH
e METOABl (C TOYHOCTHIO 10 0003HaueHwil) mpumenstorcs 1 8 UML B
dbopme accounanmii ¢ ykazaHueM KpaTHOCTH MOJIOCOB.

CrpykTypa mporpamMmHoro koaa. He cekper, yTo mnporpammbl
CYILECTBEHHO OTIUYAIOTCA MO BEJIMUYUHE — OBIBAIOT MPOTPAMMBI OOJIBIIINE
U MaJeHbKHE. YIUBUTEIBHBIM SBISETCS TO, HACKOJBKO BEIHKUA OTHU
pasuuus: OT COTEH CTPOK KoJia (M MeHee) 10 COTEH MUJIJIMOHOB CTPOK (U
oonee). Cronb OoJbllIME€ KOJMYECTBEHHBIE pA3JIMYMsI HE MOTYT HE
NpOSIBJIATBCS. U HA KAYECTBEHHOM ypoBHE. JlelcTBUTENbHO, IS
MaJIEHbKUX MPOrpaMM CTPYKTypa KOJia MPAKTHUUYECKH HE UMEET 3HAYEHUS,
JUisi OOJIBIIMX — HA00OpOT, MMEET elBa JM HE pellaroliee 3HaueHHeE.
[Tockonbky UML He siBISIETCS SI3BIKOM TMIPOTPAMMHUPOBAHUS, MOJEIh HE
OnpenensieT CTPYKTYpy KOJa HEMNOCPEACTBEHHO, OJHAKO KOCBEHHBIM
00pa3oM CTPYKTypa MOJENH CYIIECTBEHHO BIMSIET HAa CTPYKTYpy KOJa.
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BONBIIMHCTBO HUHCTPYMEHTOB  MOJJICPKUBACT  IMOJTYaBTOMATHUUYECKYIO
reHepaluio KoJia IS OJIHOTO WM HECKOJbKHMX, 4Yalle OOBEKTHO-
OpPUEHTHUPOBAHHBIX, SI3BIKOB MPOrpaMMUpOBaHusi. B OOJIBIIMHCTBE CllydyacB
KJIACChl MOJIETM TPAHCIUPYIOTCA B KJIAcChl (MJIM SKBHUBAJIEHTHBIE UM
KOHCTPYKIIMU) II€JIeBOTO si3blka. Kpome TOro, MHOTME HHCTPYMEHTHI
VUUTBHIBAIOT CTPYKTYpY IMaKE€TOB B MOJICIM U TPAHCIUPYIOT €€ B
COOTBETCTBYIOIIIME "HAAKIACCOBBIE' CTPYKTYpbl IIEJIEBOM CHUCTEMBI
nporpaMMUpoBaHusa. TakuM 00pa3oMm, €ciu 3aJelCTBOBAHO CPEICTBO
aBTOMATHYECKOW TeHepaluu Koja, TO CTPYKTypa KJIACCOB U TAKETOB B
Mojienu  (PaKTUYECKH TOJHOCTBIO  MOJICIUPYET  CTPYKTYpYy  Koja
MPUII0KECHUSL.

CTpykTypa KOMIIOHEHTOB B mnpwioxennu. Ilpunoxenue,
COCTOSIIIIEE W3 OJHON KOMIIOHEHTHI, MMEET TPUBHUAILHYIO CTPYKTYpPY
KOMIIOHEHTOB, MOJICJIMPOBATh KOTOPYIO HET HYXAbl. HO OOJBIIMHCTBO
COBPEMEHHBIX MNPWIOKEHHN Ha H3Tale MPOCKTUPOBAHUS MPEICTABISIIOT
co0Ol B3aMMOCBSI3b MHOTHX KOMIIOHEHTOB, Ja)X€ €CIIM U HE SIBIISIOTCS
pacripesieieHHbIMU. KOMIOHEHTHAasl CTPYKTypa Mpe/roiaracT ONMUCaHUE
JIBYX aCIEKTOB: BO-TIEPBBIX, KaK KJIACChI pacrpe/iesieHbl IO KOMIIOHEHTAaM,
BO-BTOPHIX, Kak  (uepe3  Kakue  HWHTEPPEHCh)  KOMITIOHEHTHI
B3aMMOJICUCTBYIOT JApyr ¢ apyrom. O0a 3TH acmekTa MOICIUPYIOTCS
nuarpamMmMmamu komrnoHeHToB UML.,

Crpykrypa CJIOKHBIX 00bEeKTOB, COCTOSLIUX u3
B3aUMOJACHCTBYIOIIUX 4YacTed. [{nd MomenupoBaHUs ATOW CTPYKTYpPbI
npumeHsiercs HoBoe cpeactBo UML 2 — numarpamma BHYTpEHHEU
CTPYKTYphl kiaccuukaropa. [laHHas puarpamma HCHOJIB3yEeTCS IS
OMHUCaHUsI BHYTPEHHEW CTPYKTYpPhI KJIACCOB U KOMIOHEHTOB. CyIIecTByeT
€lle OJ[HA CYIHOCTb, KOTOpAasi TaK>Ke MO3BOJISIET ONMUCATh B3aUMO/JICUCTBUE
MHOKECTBA 4acTe. DTO CYIIHOCTh HA3bIBACTCS KOOMNEPALUMEH U CIIYKHUT
JUISl OTIMCAHUS B3aUMOJICMCTBUS B HEKOTOPOM KOHTEKCTe. C TOUKU 3pEeHUS
BHYTPEHHEH CTPYKTYphl OCHOBHO€ OTJMYHE KOOIMEpaluu OT Kiacca |
KOMIIOHEHTa COCTOUT B TOM, UYTO KOOMEpAIUsi HE SBJISETCS BIAJIENbLIEM
CBOMX 4YaCTe, M COEJUHUTENIM YacCTed KOOMepalud MOTYT HE HMETh
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SBHOTO BBIpaXEHUS B BHJE accounanuu. OJIHaKo, KaKk y KJIacCoB H
KOMIIOHEHTOB, Yy KOOIEpAIlMd MOTYT OBIThb 3K3EeMIUISIPbl, KOTOpPHIC
(GYyHKIMOHUPYIOT BO BPEMS UCTIOJTHEHUS.

Crpykrypa apredaxkToB B mnpoekte. TONbKO caMble MPOCTHIE
NPWIOKEHUS COCTOSAT W3 OJHOIo apredakTa — HCIOJHUMOIO KOJa
porpaMmbl. BOJBIIMHCTBO peabHBIX MPUIIOKEHUN HACUUTHIBAET B CBOEM
COCTaBe JECATKH, COTHH UM THICAYU PAIUYHBIX KOMIIOHEHTOB:
WCIIOJTHUMBIX JTBOUYHBIX (hailyioB, (aijioB pecypcoB, (haiJioB MCXOIHOTO
KOJ1a, Pa3JIMUHbIX COMPOBOXKIAIOIIUX JOKYMEHTOB, CIPABOYHBIX (ailyios,
¢daiinoB ¢ JaHHBIMU U T. A. J[Jig OOJBIIOTO NPUIIOKEHUSI BAXKHO HE TOJBKO
UMETh TOYHBIM M TOJHBIN CIIUCOK BCeX apTe(dakToB, HO M yKa3aTbh, KaKue
MMEHHO M3 HHX BXOJAT B KOHKPETHBIN IK3EMILIAP CUCTEMBI. J[e]lo B TOM,
4TO JJI OOJBIINX MPUIOKEHUN B MPOEKTE COCYUIECTBYIOT pa3HbIe BEPCUU
OIHOTO U TOro e apredakrta. ITO HCUEPHBIBAIOIIUM 00pa3oM
MOJEIUPYETCS AUarpaMMaMH KOMIIOHEHTOB W pasMmemienuss UML, rne
PEAYCMOTPEHBI CTAHJAPTHBIE CTEPEOTHUIBI [IJISi OMHCAHUS apTe(aKkToOB
Pa3HBIX TUIIOB.

CTpykTypa  HCHOJIb3yeMbIX BbIYHCIHUTEJIbHBIX  PECypPCOB.
[Ipunosxxenue, cocTosie U3 MHOTUX apTe(akToB, KaK MPaBUIIO, ObIBAaeT
pacmpeieNieHHbIM, T. €. pa3jndHble apTedakThl pa3MENIaloTCs Ha Pa3HbIX
KOMIIbIOTEpax. J[narpaMmpbl pasmerieHusi mo3BOJISIOT BKIOUYNUTh B MOJCIb
ONMCAHUE U OTOU CTPYKTYPHL.

3.1.2. Knaccudukaropsbl

Baxxnelmmm TUIOM IECKPUMNITOPOB SIBISIOTCS KIIACCU(DUKATOPHI.

Knaccugpuxamop (classifiery— osmo odeckpunmop  mnoowcecmesa
OOHOMUNHBIX 00BLEKMO8.

N3 sToro ompeneneHusi HEMOCPEICTBEHHO BBITEKAET OCHOBHOE H
XapaKTEPUCTUIECKOE CBOMCTBO Kilaccudukaropa: Kiaccupukarop (mpsiMo
YT KOCBEHHO) MOYKET UMETh 3K3EMILISIPHI.

B UML omnpeneneHo a0CTaTOYHO MHOTO KiacCU(pUKATOPOB. Ml
paccMaTpuBaeM WX 4acTsMH. BOo BTOpOH rjaBe NETaTbHO PaCCMOTPEHBI
TOJIBKO JIBA U3 HUX, a UMEHHO:
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- nefcTByroIIee auio (actor);

- BApUAHT MCIOJIb30BaHus (USe case).

Knaccudukaropsl, KOTOpbIE paCCMOTPEHBI B 3TOU TJIaBe, MPUBEACHBI
HUKE:

- aptedaxr (artifact);

- THII JaHHBIX (data type);

- acconmanus (association);

- kiacc acconuanuu (association class);

- uarepdeiic (interface);

- knacc (class);

- koomeparus (collaboration);

- KOMIIOHEHT (Component);

- y3ex (node).

Bce kiaccudukatopsl UMEIOT HEKOTOPBIE O0IIUE CBOMCTBA, KOTOPHIC
UCIIONIB3YIOTCA B JalbHEHIIeM W3J0KeHuu. B »TomM maparpade Mol
OMHIIIEM CEMb Hamboyiee BaKHBIX CBOMCTB KJIacCHU(UKATOPOB, KOTOPHIC
HaM MMOHAI00ATCS IPEXKIE BCETO.

Bo-nepBbIx, Kkiaccupukaropsl (Kak W BCE BJIEMEHTHI MOJENH)
UMEIOT uMeHa. VMs cimyXuT 11 uACHTU(UKAIMK DJIEMEHTa MOJETH U
MOTOMY JIOJKHO OBITh YHUKAJIBHO B JAHHOM IIPOCTPAHCTBE UMEH.

Bo-BTOpBIX, Kak y»e ObUIO CKa3aHO, KJIACCU(PUKATOP MOXKET UMETh
AK3EMILISIPBI. DK3EMILISPhI OBIBAIOT MPSIMbIE U KOCBEHHBIE.

Ecnu nexomopulii 06vexm HenocpeocmeeHHO NOPOHCOEH ¢ NOMOUBIO
KOHCMpYKmopa Kiaccuguxamopa A, mo 5mom o00beKm HA3bl8aemcs
npameim Ixzemnasapom (direct instance) rxraccugpuxamopa A (1 pwuc.
ormnOKa! TeKCT YKA3aHHOIO CTHIISI B JOKYMEHTe 0TCYTCTBYeT..26).°

Ecnu knaccughuxamop A sagnsemcs 060oweHuem kraccugpukamopa B
UIY, Ymo mo dce camoe, Klaccuguxkamop B Aenisemcs chneyuanusayueu

maccuqbukamopa A, Mo 8ce SK3EeMNJIspbl maccugbukamopa B aensaromcs

8 .
YroTpeOmnstoT Takke TePMUH "HEOCPEACTBEHHBIN dK3eMILUTApP".
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KOCGEHHbIMU IK3emnaapamu kiaccugpuxamopa A (2 puc. ommoOka! Texer
YKa3aHHOI0 CTHJISI B IOKYMEHTE 0TCYTCTBYeT..26).

JlaHHOE CBOMCTBO SIBIISIETCSl TPAH3UTHUBHBIM: €CITH KiIacCU(UKATOp A
ABJISIETCS 0000IIeHNEeM KiaccudukaTopa B, a KiacCU(HUKATOp B SABIACTCS
0000meHneM kiaccudukaropa C, TO BCe IK3EMIUISIPHI Kinaccudukaropa C
TaK)Ke SBIISIOTCS KOCBEHHBIMH 3K3eMInIsipamu A (3 puc. ommoOkal Teker

YKa3aHHOI'0 CTHJISI B IOKYMEHTE 0TCYTCTBYeT..26).

A ] B ] C
| | |
| | |
| | |
| | |
«instanceOf» «instanceOf» «instanceOf»
| | |
| | |
| | |
| | |
| | |
| | |
A 1 :B 2 : C 3

Puc. OwmmbOka! Teker yka3aHHOro CTHiIS B JOKYMEHTe
orcyTcrByeT..26. [Ipsimbie 1 KOCBEHHBIE AK3EMIUISPHI KilaccudukaTopa A

B-Tperbux, knaccudukatop MOXKET ObITb aOCTPAKTHBIM WM
KOHKPETHBIM.

Aocmpakmuwuiin  (abstract) xnaccugpuxamop mne moowcem umems
NPAMbIX IK3EMIIAPOS U 8 IMOM CIyUde €20 UMSL 8bIOSTACMC KyPCUBOM.”

Konkpemnuwiii (concrete) xnaccuguxamop mooicem umems npsimvie
9K3EMNIAPLL U 8 IMOM CIIyUae e20 UMs 3anUCbl8aemcs NPAMbIM WPUGDmMoMm.

AOcCTpakTHBIH  KJacCH(UKATOp —  OTO  TaKOM  JECKPUIITOP
MHO>ECTBa OOBEKTOB, B KOTOPOM HET MPSIMOTO OIMCAHMS 3JIEMEHTOB
MHOYKECTBA, HO JJaHHBIA KJIACCU(UKATOP CBSA3aH OTHOIICHUEM 00O0OIICHUS
C JApyruMu KiaccupukaropamMd U OOBEAMHEHHWE MHOXECTB HX
DK3EMIUIIPOB ~ CUHUTAETCS  MHOXKECTBOM  JK3EMIUISIPOB  JAHHOTO

abcTpakTHOoro kimaccudpukaropa. Jlpyrumm  cioBaMH, MHOXECTBO

9

N3 pgaHHOrOo TmpaBWiia €CTh HCKJIIOYEHHE, a HWMEHHO, €CJH
Kjaccu(ukaTop MMeeT crepeoTun «interfacey», TO €ro UMs HE HYXKHO
BBIJICTISITh KypPCUBOM.
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OmpejensieTcss He TMpsSMO, a uepe3 COBOKYIHOCTh IOJAMHOKECTB.
Hanpumep, unrtepdeiic, Oyayun aOCTpaKTHBIM KJIACCOM, HE MOXXET UMETh
HEMOCPEICTBEHHBIX AK3EMIUISIPOB, HO PEATU3YIONIMNA €ro KJIacC MOXKET,
CTajo0 ObITh, UHTEp(PEHC ABIAETCA KIacCU(PUKATOPOM.

B-ueTBepThIX, KiIaccudukarop (Kak ¥ APYTHE DJIEMEHTHI MOIEIH)
UMeeT BUJIUMOCTb.

Buoumocms (visibility) ompenenser, MOXET JH COCTaGLAOWAS
00HO020 Kaaccugukamopa (8 mom yucie ums) UCnoib308amvbCs 8 0pY2oM
Kraccugukamope.

JlpyrumMu  CclIOBaMH, €CJIM B OIPEACICHHOM KOHTEKCTE HEYTO
JOCTYITHO M MOET OBITh KaK-TO HCIIOJb30BaHO, TO OHO SIBIAETCS
BUJIUMBIM (B 3TOM KOHTeKcTe). Eciu ke OHO He BHAMMO, TO U HE MOXKET
OBITH HCITOJIb30BaHO. BHUIWMOCTB SIBIISETCS CBOMCTBOM BCEX JJIEMEHTOB
Moaenmu (XOTSs HE Uil BCEX DJJIEMEHTOB JTO CBOWCTBO SIBIISETCSA
CYIIECTBEHHBIM). BUIUMOCTP MOXET NPUHUMATh OJHO U3 YEThIPEX
3HAYECHUM:

- omkpuvimbiil (0003HAYAETCS 3HAKOM + WM KIHOYEBBIM CJIOBOM

public);

- 3awuujernovlli (0003HAYAETCS 3HAKOM # WM KIIFOYEBBIM CJIIOBOM
protected);

- 3akpoimoil  (0003HAYAETCS 3HAKOM — WM KJIIOYEBBIM CJIOBOM
private).

- nakemnoii (0003HAYAETCS 3HAKOM ~ MM KIIOYEBBIM CIOBOM
package).

OTKpBITBI  3JIEMEHT MOJEIH SIBIIIETCS BHAMMBIM BeE3fe, IJE
SIBIISICTCSL BUAMMBIM COJIEPIXKAIMH ero syeMeHT. . Hampumep, OTKpBITHIA
aTpuOyT Kilacca BUACH BE3/E, IIC BUACH caM KJIacc.

3alMIIEHHbI  JJIEMEHT MOJEIN BHAEH Kak B DJIEMEHTE €r0
comepxaiieM (KOHTEHHEpE), TaK W BO BCEX DJJEMEHTaX, IS KOTOPBIX

10 .
DJIeMEHT, KOTOPBIA COMEPKUT IPYTHe DJIEMEHTHI, YacTO Ha3bIBAIOT
xkonmetinepom (container).
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KOHTEHep sBisgeTcs o0oOmennemM. Hampumep, 3alluIeHHbIA aTpuOyT
KJIacca BUJICH B COJIEPKAIllEM €T0 KJIacCe U BO BCEX IMOJIKJIaccax.

3aKpBITHIN AJIEMEHT MOJIENTH BUJIEH TOJIBKO B AJIEMEHTE, KOTOPOMY OH
npuHaiexkuT. Hampumep, 3akpbIThiii aTpuOyT Kiacca BHAEH TOJBKO B
ATOM KJIacce.

DJIEeMEHT MOJIETM CO 3HAYCHHEM BHUJAUMOCTHM MaKETHBIM, BUJICH
AJIEMEHTaM TOJIKO TOTO MaKeTa, B KOTOPOM OH caM OMpe/IeTieH.

B-nATBIX, BCE COCTaBJsIOMIME Kiaccudukaropa HUMEHOT 00J1acTh
JEUCTBUA.

Oénacme oOeticmeus (SCOPE) onpeodensem, Kaxk nposeisem ceos
cocmaegnAwas — Kiaccupukamopa 8 IKIEMWIAPAX, M. e. UMeom
IK3EMNIIAPHL C80U 3HAYEHUSL COCMABNAIOWEN UIU COBMECHHO UCHONb3YIOM
00HO 3HAUeHuUe.

OO6nacTp nelCTBUS UMEET ABAa BO3MOXKHBIX 3HAUCHHUS:

- okzemnisip  (INStanCe) — HUKaK CHenUalbHO HE O0003HaYaeTcs,
MOCKOJIBKY TTOIPAa3yMEBAETCs MO YMOTYAHUIO;

- knaccuguxamop (classifier) —  omnmcanue — COCTaBIISIONICH
KJaccupukaTopa noauepKuBaeTcs.

Ecan obmacThio AeHCTBUS COCTABIISIONMICH SIBISETCS SK3EMIUISP, TO
KOKIBIM  JK3eMIULIp  KjlaccupukaTtopa  HWMEET CBOE  3HAa4YCHUE
cocrasisitoniell. Hanpumep, o6acteio AeiicTBUA aTpulyTa M0 yMOJTYaHUIO
SBJISIETCS DK3EMIUISAP. DTO O3HAYAET, YTO KaXJbId OOBEKT — 3K3EMILISP
KJlacca — MMEET CBO€ COOCTBEHHOE 3HAUCHHE aTpuOyTa, KOTOPOE MOKET
MEHATHCS HE3aBUCUMO OT 3HAYEHUH JAHHOTO aTpulyTa IPyrux OOBEKTOB,
HK3EMIUISIPOB 3TOr0 ke Kiacca. Eciu o0macTeio AEMCTBUS COCTaBISIOIEH
ABJISIETCS  KjaccupuKaTop, TO BCE OBK3EMIULIPhl  Kilaccupukaropa
COBMECTHO HWCHOJIb3YIOT OJIHO 3HayeHue cocrapistomeil. Hampuwmep,
KOHCTPYKTOP OOBIYHO MMEET 00J1acThIO AcHCTBHS KiaaccudukaTop (kaacc),
MOCKOJIbKY SIBJISIETCSI MIPOIICAYPOH, OOIIEH 711 BCEX AK3EMIUISIPOB JJAHHOTO
KJ1acca.
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B-mecThIx, KaccupukaTop UMEET KpamHoCHb, T. €. OTPAaHUYCHHE
Ha KOJIMYECTBO SK3EMIULIPOB KiaccHbukartopa, kak MHoxecta.  He
CIIeTyeT IyTaTh KPaTHOCTh C KOJIMYECTBOM 3JIEMEHTOB (IK3EMILISIPOB).
MHOXECTBO, YKa3aHHOE B MOJICII, BO BPEMS BBIIIOJHCHUS MOXXET UMETh
pa3sIUYHOE KOJUYECTBO DJEMEHTOB, M KOJHUYECTBO DJEMEHTOB MOXKET
TUHAMHUYECKH MEHATHhCSA. KpaTHOCTH  ompedenser Tpeaeibl  ITHX
M3MECHCHUU.

Kpamnocms (multiplicity) mnoowcecmea — smo mnoowcecmeo uucen,
KOMopble 3a0aom 6ce O0ONYyCmumbvle 3HAYeHUs MOWHOCMU Ol OAHHO20
MHOICECMBA.

CHUHTaKCMYECKH KpPAaTHOCTh 3a/Ja€TCA  BBIPAKECHHUEM, KOTOPOE
SBJISIETCS HEMyCTOM IOCIEAOBATEILHOCTBIO JJEMEHTOB (pa3eieHHBIX
3aISITBIMH ), K&KJIBIH U3 KOTOPBIX UMEET CIASAYIOIHA Gopmar.

Huxuaa rpaHmua .. BEPXHAA T'PAHMIA

B kauecTtBe BepXHMH M HM)KHEHW TPaHULBl UCIOJIB3YIHOTCA
HaTypaJbHbIC YHCJIa WA HOJIb. KpoMe TOro, B KaueCTBE BEPXHEH TPAHUIIBI
MOXET HMCIOJIb30BaThCA CUMBOJ *. Ecn HWXKHSS TpaHUIIa HE 3a7aHa, TO
OHa OIyCKaeTCsl BMECTE C CHMBOJOM .. (aBe Toukm). B Tabmmue 3.1
IIPUBEICHBI HEKOTOPHIE TIPUMEPHI BEIPAKCHUN KPATHOCTH.

Tabmuma Omuéka! TekcT yKa3aHHOTO CTWIA B JOKYMeEHTe
oTCcyTCTBYeT..4. BripaskeHus: KpaTHOCTU

BbipaxeHue MHoOXecTBO MOXeT UMeTb
KpaTHOCTU
0..%* ITpor3BOJIBHOE YK CIIO 2JIEMEHTOB
* IIpou3BOJIbHOE  YHCIO  2JIEMEHTOB (IO  OMpPEACTICHUIO
AKBUBAJICHTHO MPEbIAYIIEMY )
1..% OnuH unu 6osee JIEMEHTOB
0..1 He Gonee oaHOro niieMenra
1..10 OT OZHOTO O IECSATH DJIEMEHTOB

! KpatHOCTh MOKET OBITh HE TOIBKO Y KIACCH(PHKATOPOB, HO TAKKE Y
aTpuOyTOB M TOJMIOCOB accormaruii (cMm. maparpadp Ommoka! Hcroynuk
CCHLIKH He HaM/IeH.).
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1..3, 5, Onun, nBa, TpU, HATh, CEMb, BOCEMb, NECBATh WU JECATh
7..10 3JIEMEHTOB

5..3 HexoppektHas kpatHOocTh. HukHSs rpaHuia Oosiblie BepXHe
-1..3 HexkoppekTHas KpPaTHOCTb. OTtpunarenbHbIe qucia
HEJOIy CTUMBI

OOBIYHO Ha TMpPaAKTUKE HCIOJIB3YIOTCS CJIENYIOIIUE BapUaHTHI
KPaTHOCTH KJIACCU(PUKATOPOB.
W, HakoHel], B-ceAbMBbIX, KJIACCU(PUKATOPHI (M TOJBKO OHH!) MOTYT

y4acCTBOBaTh B OTHOIIEHUH 0000UieHUsl.

3.2. CYIIHOCTHU HA TUATPAMME KJIACCOB

Ha pmarpammax KiaccoB B KayeCTBE CYLIHOCTEW MPUMEHSIOTCS,
IpexXJe BCEro, Kiacchl, Kak B CBOeW HambOosee oduiei dpopme, Tak U B
(opMe MHOTOUUCIIEHHBIX CTEPEOTUIIOB M YAaCTHBIX CIy4aeB: MHTEP(PEICHI,
TUNBl JAHHBIX, aKTUBHbIE Kiacchl U ap. Kpome Ttoro, Ha nuarpamme
KJIACCOB MOTYT HCIOJIb30BaThCS (KaK M BE3/I€) MAaKEThl U MTPUMEUAHHUS.

3.2.1. Kinaccel

Kitacc — oauH w3 cambix "OGoraThiX" 3JEMEHTOB MOACITHUPOBAHUS
UML. Onwucanue kiacca MOXKET BKIOYATh MHOXKECTBO Pa3JIMYHbBIX
AJIEMEHTOB, M 4YTOObl OHM HE IMYTaJUCh, B S3bIKE MPEAYCMOTPEHO
IpYNIMPOBAHUE JICMEHTOB OINUCAHMS Kilacca 1o cexyusm (compartment).
CranaapTHBIX CEKIIUM TPH:

- ceKyuss umMeHu — HapsAAy C O0s3aTeNbHBIM HMMEHEM MOXKET
COJIEpKaTh TaKXXE CTEPEOTHUIl, KPaTHOCTh U CHUCOK HMEHOBAHHBIX
3HAYCHUM;

- cekyuss ampubymos — COJACPKUT CIIMCOK OIMUCAaHWKA aTpuOyTOB
KJ1acca;

- cekyusi onepayuti — COACPKUT CIUCOK OIUCAHUN oreparui
KJ1acca.

Kak u Bce ocnHoBHple cymuoctH UML, kmacc o0si3aTenbHO MMeeT
UM, a CTajgo ObITh, CEKIIUSI WMEHH HE MOXET ObITh omymieHa. [Ipouwne
CEKIIMM MOTYT OBITh IYCTBIMU WJIM OTCYTCTBOBaTh BOBce. Hapsiay co
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CTaHIAPTHBIMU CEKLHSIMH, OIMCAHUE KJIacca MOXKET COJEpKaTh U
MPOM3BOJIBHOE KOJWYECTBO JOIMOJHUTENBHBIX CeKIui. CeMaHTHYEeCKU
JOTIOJTHUTENIBbHBIC CEKIIMU AKBUBAJICHTHI IPUMEUAHUSM.

Horamus knaccoB o4eHb MpocTa — 3TO BCErJa MPSMOYTOJIbHUK.
Ecnu cekiuii 6osiee 0JHON, TO BHYTPEHHOCTh MPSMOYTOJbHUKA JIETUTCS
rOPU30HTAIBLHBIMU JIMHUSIMU HA YaCTH, COOTBETCTBYIOIIME CEKIUSAM (pHUC.

3.5).

ClassName

+attribute
-privateAttr
-fio:String="Novikov”
-array:char[10]

+operationName ()
-staticOperation|()
+function () :int

Puc. OwmmbOka! Teker yka3zaHHOro CTuiassi B JOKYMEHTe
orcyrcrByeT..2/. TunudHas HOTaIuUs Kilacca

CollepKUMbIM CEKIIMM B JIIOOOM CJydae SIBIISIETCS TEKCT. TeKCT
BHYTPHY CTAHAAPTHBIX CEKIMN JOJHKEH UMETh ONPEACICHHBIA CUHTAKCHUC.

Ceknmsi WMEHH Kjacca B OOINEM cllydyae HMeEeT CICAYIOIINi
CUHTAKCHUC.

«crepeoTun» JVMA {ceoMcTBa} KPAaTHOCTH

Nmenn kmacca MOXXET IpeliecTBOBaTh crepeotunl. B tabnune 3.2
[IEPEYMCIICHBI CTAHIAPTHBIE CTEPEOTUIIBI KIIACCOB.

Tabmuma Omubka! TekeT yKa3aHHOTO CTWIA B JOKYMEHTe
oTcyTcTBYeT..5. CTaHJapTHBIE CTEPEOTUIIBI KIACCOB

CrepeoTun OnucaHune

«actor» JerictByroniee auio

«enumeration» | [lepedyncIuMBbIi THUIT TaHHBIX

«exception» Hcknrouenue (Toapko B UML 1)
«interface» Bce cocrapsrorye abCTpaKTHBIC
«metaclass» DK3EeMIUTSAPHI SIBISIOTCS KlacCaMu
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«si gna 1» Knacc, IK3CMILIAPpaAMH KOTOPOT'O ABJIAAIOTCS CUT'HAJIBI

«stereotype» HoBBEIii 3J1EMEHT Ha OCHOBE CymCCTBYOIICTO

«dataType» Tun ganHbBIX

«utility» Her sx3emmuisipoB, ciayx0a

OO0s3aTennbHOE MMST KJlacca MOXET OBbITh BBIICIECHO KYpPCU8OM U B
ATOM CJydae JaHHBIN KJIacC SIBISIETCS aOCTPAKTHBIM, T. €. HE HUMEIOIINM
HEMOCPEACTBEHHBIX SK3EMILIAPOB.

Kiace, a Takxke OTHeNbHBIE PJIEMEHTBI €r0 ONMKMCAHUS MOTYT UMETh
MPOU3BOJIBHBIE 33a/IaHHBIE IOJIH30BATEIEM OrPAaHUYEHUS U UMEHOBAHHBIE
3HaueHus1. KpaTHOCTh Ki1acca 3aj1aetcsi o oOImuM mpaBuiiaMm.

3.2.2. ATpudyTHI

Ampudym — >3mo umeHo8anHoe mMecmo (Uiu, Kak 2080psim, cJlom), 8
KOMOPOM MONCEM XPAHUMBCS 3HAUEHUe.

ATpuOyTHI Kjacca Mepeyucistorcsl B ceKluu arpudyToB. B 0o0mem
clly4yae onucaHue aTpulOyTa UMEET CIEeYIOINNA CUHTAKCHUC.

BUOMMOCTE JVIMA KpaTHOCTL @ TUI = HadaJIbHOE 3HaudeHUue
{cBomcTRAa}

BuaumocTs, kak 00b194HO, 0003HaYaeTcs 3HakaMu +, —, #, ~. Eme pas
MOJYEPKHEM, YTO €CJIM BUJMMOCTh HE yKa3aHa, TO HUKAKOro0 3HAYCHUS
BUJIUMOCTH 10 YMOJTYAHUIO HE MOAPA3yMEBACTCA.

Ecam umsi arpubdyra mnoa4epkKHyTO, TO 3TO O3HA4YaeT, 4YTO
00J1aCTBI0 [JefiCTBUS JAHHOIO aTpudyTa SBJSIETCH KJacc, a He
IK3EMILIAAP KJjacca, Kak 00bI4HO. /[pyrumu cinoBaMu, Bce OOBEKTHI —
AK3EMIUISIPBI ATOTO Kjlacca COBMECTHO MCIOIb3YIOT OJJHO U TOKE 3HAYEHUE
JAHHOTO aTpuOyTa, 00IIee I BCeX IK3EMIUIIPOB. B 00bIYHON cuTyamnmm
(HET TMOJYEpPKHUBAHUS) KAXKIBIA HSK3EMIUIAP Kjacca XpPaHHUT CBOE
WHIUBUyaJIbHOE 3HAUYCHHE aTpuOyTa.

KparHocTh, ecnu OHa MPUCYTCTBYET, OMpPEACISICT HaHHBIM aTpuOyT
KaK MacCUB (OIpeIeICHHON TN HEeONPEeISICHHON JITTUHBI).

Tun arpulyTta — 3710 MO0 TPUMUTUBHBIN (BCTPOCHHBIN) THI, TUOO

THII, OHpGI[GJ'IeHHI)II‘;I IIOJIB30BAaTCJICM.
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HauanbHoe 3HauYeHUE HMMEET OYEBUIHBIA CMBICI: MPU CO3JAHUU
’K3EMIUISIpa JTaHHOIO Kjacca aTpuOyT MOJy4YaeT YKa3aHHOE 3HAa4YCHUE.
3aMeTUM, YTO €CJIM HayajJbHOE 3HAYEHUWE HE YKa3aHO, TO HUKAKOIo
3HAUEHUS MO YMOJYAHHMIO HE TMojapa3dymeBaercs. Eciu HyXHO, 4TOOBI
aTpuOyT 00sA3aTEILHO UMEN 3HAYECHHUE, TO 00 ATOM JOJIKEH M03a00TUTHCS
KOHCTPYKTOp KJacca.

Kak wm mro0oii apyroil sjaeMeHT MOJACIH, aTpUOyT MOXET OBITh
HAJICJICH JIOTOJHUTEIBHBIMU CBOMCTBaMU B (GOpMe OrpaHUYEHUU U
MMEHOBAHHBIX 3HAYCHUH.

Hampumep, B uH(OpMalMOHHON cHCTEeME OTAeNla KaapoB Kiacc
Person, CKOpee BCEro, [OJDKEH HMETh aTpuOyT, XpaHAIUNA HMs
corpyanuka. B ta6ma. 3.3 mpuBeneH CNHUCOK MPUMEPOB OMHCAHUN TaKOIo
atpuOyta. Bce omucaHusi CMHTAKCHYECKH JIOMYCTUMbI U MOTYT OBITh
UCIIOJB30BAaHbl B COOTBETCTBUM C TEKYIIMM YPOBHEM JI€TAIM3ALUU
MOJIENH.

Tabmuma Omudka! TekcT yKa3aHHOIO CTWIA B JOKYMEHTe
orcyTcTByeT..0. [Ipumeps! onrcanuii aTpubyToOB

Mpumep NosicHeHue

name MuHrMansHOE BO3MOXKHOE OIMMCAHUE — YKa3aHO
TOJIBKO MMS aTpuOyTa

+name VYKa3zaHbl UMS M OTKpbITass BUJIUMOCTb —
MPEIIOJIaraeTcsi, 4r0 MAHUIYJISIUMU C HMEHEM
OylyT IPOU3BOUTHCSI HEMOCPEACTBEHHO

-name : String VYKkazaHbl UM, TUO W 3aKpbiTas BUIAMOCTb —
MaHUIYJIAIUU C UMEHEM OYIyT MPOU3BOJUTHCS C
MOMOIIBIO CHEUAIBHBIX ONEepaIui

-name[l..3] : B nponomneHne K - mpeaplAylieMy  ykasaHa
String KpPaTHOCTb (IUIsI XPaHEHHsI TPEX COCTABIIIOIIMX;
dbamMuiIMu, UMEHN U OTYECTBA)

-name : JIoTONTHUTENBHO yKa3aHO HayaJIbHOE 3HAUEHUE

String="Novikov"

tname : ATpuOyT O0OBSABIEH HE MEHSAIOINUM CBOETO

String{readOnly} 3HAYCHHUS II0CJIC€ HAYaJbHOrO IPHCBAMBAHUS W
OTKPBITHIM
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3.2.3. Onepauuu u MeTOAbI

Onepayua — >5mo cneyugurxayus Oeucmeus ¢ 00beKmoM:
UBMeHeHUe 3HAYeHUs e20 ampudymos, GblUUCIeHUEe HOB020 3HAYEHUS NO
ungopmayuu, xparsauwelcs 8 oovexme u m. oO.

OObsBIICHME KOHKPETHOM ONEepalMu B Kjacce MoApa3yMeBaeT
HaJIMYWE METOJIa B 3TOM XK€ Kiacce. VMckiroueHneM SBIIETCA CUTYyalus,
KOTJa omnepais o0bsBIICHa aOCTPAKTHOW U €€ peaau3arus COACPKUTCS B
MOJIKJIaccax.

Memoo — omo peanuzayus onepayuu, m.e. GbINOJHAEMbIU
aneopumm.

BreinoniHeHne eMCTBUM, ONPEAETAEMBIX ONEPALMEH, HHULUAPYETCS
8b13060M METOJIA.

[Ipu BBI30BE METO/1a MOTYT, B CBOIO O4€PE/ib, ObITh BEI3BAHBI METO/IbI
ATOTO K€, a TAKXKE JPYTUX KIACCOB.

Onucanus onepannil Kjacca MEPEeUUCIsIOTCS B CEKIUU ONEpalil U
MMEIOT CIICAYIOIIMNA CUHTAKCHC.

BUOMMOCTBE VIMS (mmapaMeTprl) : TUIl {CBOMCTERA}

371ech CIIOBO mnapameTpel 0003HAYaeT  IOCIEIOBATEIbHOCTD
ONMCAHUN MapaMEeTPOB ONEpalH, KAKI0€ U3 KOTOPBIX UMEET CIEAYIOIIHNI
dbopmar.

HamnpagJieHre I[IAPAMETP : Tumn = 3HadeHUeE

Haynem no mnopsanky. BuaumocTs, kak OObIYHO, 00O3HA4yaeTcs C
MIOMOIIBIO 3HAKOB +, —, #, ~ WK C MOMOIIBIO KIIFOUEBBIX CJIIOB private,
public, protected, package. [loguepkuBaHne MMEHH O3HAYAET, YTO
obmacTh JACHCTBHS oOIepallMk — Kjacc, a He o0bekT. Hampumep,
KOHCTPYKTOPBI MMEIOT 00JIacTh JAecTBHA Kiacc. KypcuBHOe HammcaHue
MMEHHM O3HauyaeT, 4yTo omnepanus abCTpakTHas, T. €. B JJAHHOM KJlacce ee
peanuzaius He 3ajJaHa W JI0JDKHA OBITh 3ajjlaHa B IOJKJIaccax JIaHHOTO
kimacca. Ilocme mMeHH B CKOOKax MOJKET OBITh YKa3aH CITMCOK OIHCAHHMA
napaMeTpoB. OnucaHus NapaMmeTpoB B CIIUCKE PA3ACIISIOTCS 3amsiTon. s
Ka)XJIOro mapameTpa o0s3aTelIbHO YKa3bIBA€TCS UMs, a TaKK€ MOTYT OBbITh
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yKa3aHbl HANpaBJICHUE TIepellaud IapamMerpa, €ro TUMN W 3HA4YEHUE
apryMEHTAa MO YMOJYAHUIO.

Hanpasnenune mnepegaun mapamerpa B UML  omnmceiBaet
CEMaHTHUYECKOE Ha3HAUYCHHUE MapaMeTPOB, HE KOHKPETU3UPYST KOHKPETHBIN
MEXaHu3M nepefgayn. Kak MMEHHO clellyeT TpPakTOBAaTh YKa3aHHBIC B
MOJIEJIA HANPABIICHUA IMEpeAayu MapaMmeTpoB, 3aBUCUT OT HCHOJIb3YEeMOMN
CUCTEMBbl MPOrpaMMUpPOBaHMS. Bo03MOXKHbIE 3HAYECHHUS HaIpPABICHUS
nepeiayu nMpuBeIeHbI B Ta0. 3.4,

Tabmuma Omubka! TekeT yKa3aHHOTO CTWIA B JOKYMEHTe
orcyTrcTByeT..7. KirodeBble cjI0Ba JUIS OIKMCAHMS HaIlpaBICHHS IE€peaadyu

IIapaMeTpOB
KniouyeBoe Ha3HauyeHue napameTpa
CIioBO

in BxoaHoli mapameTp — apryMeHT JOJDKEH ObITh 3HAYEHHUEM,
KOTOPOE UCIOJIB3YETCS B ONEPALlUU, HO HE U3MEHSIETCS

out BeixogHolt  mapameTrp —  apryMeHT  JIOJDKEH  OBITh
XPaHUIIMIIEM, B KOTOPOE OIlepanus NOMEIAET 3HAYCHNUE

inout BxoaHoW W BBIXOAHOW MapameTp — apryMEHT JOJIKEH OBbITh
XpaHWIMLIEM, coAepKauuM 3HaueHne. Ornepanys UCTOJIb3yeT
NEpEJaHHOE 3HAYCHUE apryMEHTa U MOMENIAET B XPaHUJIMILE
pe3yabTar

return 3HayeHue, BO3BpallaeMoe ornepanver. Takoe 3HadeHHe
HaIlpaBJIeHUs MepeJayl yCTaHABIMBAETCS aBTOMATHUYECKHU IS
BO3BPAILAEMOI'0 3HAYECHHUSI

Tunom napaMmeTpa omnepanu, paBHO KaK W TUMN BO3BPAlIa€MOTO
omeparueld 3HAYCHHS MOXET ObITh JIF0OOW BCTPOCHHBIM THUIl WU
OTIPEICIICHHBIM B MOJIEIN KJ1acc, MHTEPEHC WM THI JaHHBIX.

Bce emecme (umsa omnepayuu, napamempvl u mun pe3yibmama)
00bluHO Hazvleaiom cuzhamypoiu (Signature) onepayuu.

PaccMoTpuM mpuMepbl ONMUCAHUS BO3MOXHBIX OIEpalMid Kiacca
Person WH(QOPMAIIMOHHON CUCTEMBI OT/IeIa KaapoB B Tabimiie 3.5.

Tabmuuma Omudka! TekeT yka3aHHOro CTWIA B JOKYMEHTe
orcyrcrByer..8. [Ipumepsl onucanus onepauui

Mpumep MosicHeHue

move MunnMmanbHOE€ BO3MOJKHOE OIKMCAaHHUE —
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YKa3aHO TOJIbKO UMH OIiCpalniun

+move ( in from , in to ) Ykazansl BUJIMMOCTH oIepanmu,
HalpaBJIeHU NI€peaady 1 UMEHa IMapaMeTpOB

+move ( in from: Dep artment , [onpoGHoe OIKCAaHHUEC CUTHATYpBI:
: . YKa3aHbl BHAMMOCTL OII€pallMd, HamIpaBJICHUS
in to: Dep artment) nepeavm, MMEHA U TUIIbI IapaMEeTPOB

+ge tName ( ) : S tr j_ ng { j_ S Que T y } q)yHKIlI/IH, BO3Bpalllaronias 3HA4YCHUEC
aTpubyTa U He UMeroIas MoO0YHBIX 3 dexTon

B oTnmuune oT oneparuu, KOTopasi MOXKeT ObITh abCmpaxkmmo, T.€. He
UMETh PEATM3YIOIIET0 METOJla W KOHKPemHOU, JUisi KOTOpOH MeTon
onpeneneH, B UML He npenycMoTpeHa OT/ieNbHAsT HOTAIMS JJIsl ONUCaHuUs
camozo Metoja. Kak M BO MHOTUX JPYyrHX TNOJOOHBIX CiIy4asx, HE
HaIIEAMIUX OTPAKEHUE B HOTAIMHU, WUCIOJIH30BAHHE MPUMEUYAHUS MOXKET

CIIyKHUTb JOIYCTUMOM 3aMEHOU.
3.2.4. Untepdeiichbl U TUNBI JAHHBIX

B UML umeeTcss HECKOJIBKO YAaCTHBIX CIydaeB KiIacCU(pUKATOPOB,
KOTOpbIE, TMOJOOHO KJaccaM, TpeAHa3HAYeHbl [JIi MOJEIUPOBAHUSA
CTPYKTYpbl, HO O0O0JIalaloT psSAOM CcHenUu(PUIECKHUX OCOOCHHOCTEH.
Hanbonee BAXXHBIMU U3 HUX SIBJSIOTCS UHTEP(PENCHI U TUIIBI JJAHHBIX.

Humepghpeitc — smo  umenosaunvii  HaAbOOp  COCMABIAIOWUX,
ONUCHLIBAIOWULL KOHMPAKM MedHcOy NOCMABWUKAMU U Nompedumenamu
yenye.

Hpyrumu cnoBamu, uUHTEpdeic — 3TO aOCTpakTHBIM Kiacc, B
KOTOPOM BCE€ COCTaBIISIONINE — aTPUOYTHI U Onepanuu — aObCTPaKTHBHI.

[Tockonpky mHTEpdENHC — 3TO aOCTPAKTHBIM KJIacC, OH HE MOXKET
UMETh HEMOCPEACTBEHHBIX SK3EMILISPOB.

Crnenyroras TeMa Jjist 00CYKICHUST — THUIIbI JaHHBIX.

Tun OanHbIX — 2MO COBOKYNHOCMb 08YX Gewjeli. MHOHCecmsa
3HaueHull (Modcem Oblmb OYeHb OONLUL020 UMU 0aXdCe NOMEHYUATILHO
OecKOHeuH020) U KOHEYHO2O0 MHONCeCMBd ONepayuli, NPUMEHUMbIX K
OaHHBIM 3HAYEHUSM.

B monenn UML MoXHO MCIIOSIb30BaTh TPY BUJA TUTIOB JJAHHBIX.

I[IpumutuBHbIe THNBI (PrimitiveType), KOTOPHIE CUYUTAIOTCS

npenonpeaeneHHbiMd - B UML. TakoBeIMU ~ SBISIOTCA — CIIETYIOIINE:
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ISIOYMCIICHHBIN TUT (Integer), OyneBckuil Tum (Boolean), CTPOKOBBIN
tun (String). CymecTByeT eme OJUH JOMOJHHUTCIbHBIA THII, KOTOPBIH
OTHMCHIBAET MHOXKECTBO (MOKET OBITh 0€CKOHEYHOE) HATYpaJbHBIX UYHCEII
(UnlimitedNatural). Mcnoawp3dyercs 3TOT THI B OCHOBHOM JUIs
yKa3aHus KPAaTHOCTU TOM WIM HMHOM CYIIHOCTU. MHCTpyMEHTHI BIIpaBe
pacuIMpsiTh 3TOT HA0OP U UCIIOIB30BATh APYTU€ MOJIXOASAIINE HA3BAHMUS.

Tunbl JTAHHBIX, KOTOpbIe onpeaeIeHbI B SI3bIKE
NPOrpaMMHUPOBAHUSA, TOJAECPKUBAEMBIM HWHCTPYMEHTOM. OJTO MOTYT
OBbITh KaK Ha3BaHUS BCTPOCHHBIX THUIOB, TaK U CKOJb YTOJHO CJIOKHBIC
BBIPAKECHUSA, TOCTABIIAIOIINE TUII, €CJIM TAKOBBIC JIOMMYCKAOTCS SI3BIKOM.

Tunbl TaHHBIX, KOTOPBIE ONpeIeJeHbl B MO/IeJIH MOJIb30BaTeJIeM.
JlaHHBIE TUIIBI TIPEACTABISIOTCS B BUJE KJIACCU(PUKATOPOB CO CTEPEOTUIIOM
«enumeration» WIN «dataType».

Oco00ro BHUMAHMSI 3aCIY>KUBACT NEPeUUCTUMbIL MUN  OAHHBIX
(enumeration). Hanpumep, tunm Boolean ompeneien B UML  kak
MEPEYUCIUMBIA THUII CO 3HA4YeHUsIMH true W false. Ecim B
MPOCKTUPYEMOM TPHUJIOKEHUU HYXKHO HCIOJIb30BaTh HE OOBIYHYIO
JIBY3HAUHYIO JIOTHKY, a TPEX3HAYHYIO, TO TOTJa COOTBETCTBYIOLIMW THII
MO>KHO OTPEACIIUTh TaK, KaK MOKa3aHO Ha pUC. OIIMOKa! TekceT yka3aHHOro

CTHJISl B IOKYMEHTE OTCYTCTBYeT..28.

«enumeration»
3Logic

yes
no
unknown

+add (a:3Logic, b:3Logic)
+or (a:3Logic, b:3Logic)

Puc. OmmobOka! Tekecr yKa3aHHOIO CTHIS B JOKYMEHTe
orcyTrcrByeT..28. [lepeuncaumerii Tum qaHHbBIX « Tpex3HauHas JTOTHKA
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3.3. OTHOUWEHUSA HA TUATPAMME KJIACCOB

CylHoCTH Ha AMarpaMMax KJIacCOB CBSI3BIBAIOTCSI TJIAaBHBIM 00pa3zoM
OTHOIIEHUSAMH aCCOLMAIMH (B TOM YHUCJIE arperupOBaHUsI U KOMITO3UIINN)
U 0006menusi. OTHOIIEHUS 3aBUCUMOCTH U peaM3alliyd Ha JuarpaMmmax
KJIACCOB MPUMEHSIIOTCA PEXKE, HO, TEM HE MEHEE, OHU TAKXKE MTPUMEHSIIOTCH,

Y Mbl HQUHEM C HHX, KaK ¢ 00Jee IPOCThIX.
3.3.1. OTHOLIEHUsI 3aBUCUMOCTH H peain3aunu

Bcero B UML ompeneneHo 1g0BONBHO OONBIIOE  KOJIUYECTBO
CTAHJAPTHBIX CTEPEOTUIIOB OTHOIIEHUS 3ABUCUMOCMU, KOTOPHIE MOXKHO
pa3/ieuTh Ha HECKOJIBKO TPYIIIL:

- MEXIY KJIaccaMH M OOBbEKTaMH Ha JHarpaMme KJIacCoB,;

- MEXy TTaKeTaMu;

- MEX/1y BapyaHTaMH UCIIOJIb30BAHUS;

- IpyTHE.

31ech paccMaTpUBAIOTCA 3aBUCMMOCTH II€PBOM TPYIIbI, KOTOPHIC
nepevuncieHsl B Tad. 3.0.

Tabmuma Omubka! TekeT yKa3aHHOTO CTWIA B JOKYMEHTe
orcyrcrByer..9. CraHmapTHBIE CTEPCOTHIIBI 3aBHCHMOCTEH Ha JUarpamme

KJIACCOB
CrtepeoTun OnucaHue
«call» VYKa3pIlBaeT 3aBUCUMOCTh MEXKIY [JIByMs ONEpalUsIMU:
omepalMs 3aBUCHMOIO Kjacca BbI3BIBACT ONEPaALUIO
HE3aBUCHUMOTI0 KJiacca. .
«derive» bykBanpHO O3HauaeT '"MOXXeT ObITh BBIUKCIEH 110"

3aBUCHUMOCTh C JaHHBIM CTEPEOTHUIIOM IPUMEHSETCS HE
TOJILKO K KJIaccam, HO M K JPYTUM DJIEMEHTaM MOJCIIU:
atpubyrtam, accomuanusiMm U T.1. CyTh COCTOUT B TOM,
3aBUCHUMBIA DJIEMEHT MOXET OBITh BOCCTAHOBJIEH IIO
uH(pOpMAITUH, COACPKAIICHCS B HE3aBUCHMOM JJIEMCHTE.
Takum oOpaszoM, JaHHas 3aBUCUMOCTH ITOKa3bIBaCT, YTO
3aBUCUMBII 3JIEMEHT, BOOOIIE TOBOPS, U3JTUIIICH ¥ BBEJICH B
MOJIENTb U3 COOOpaKEHUH y100CTBa, HATJISITHOCTH U T. 1.

«instance | Yka3pIBaeT, 4TO 3aBUCHUMBIN OOBEKT (MIIM KJIAcC) SBIISICTCS
Of» AK3EMIUISIPOM HE3aBUCHUMOTO Kilacca (MeTakiacca).
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«instantia yKaSBIBaCT, 4dTO oIcpanry HE3aBUCUMOTO KJIaCCa CO3dar0T

te» AK3EMILISPBI 3aBUCUMOI0 KJjlacca.

«powertype | [Ioka3piBaeT, 4YTO DHK3EMIUISIPAMH 3aBUCHUMOTO KJjacca

» ABJISIIOTCS  MOJKJIACCHI  HE3aBUCHMOIO Kiacca. Takum
o0pa3oM, B JJaHHOM CJIy4ya€ 3aBHUCHUMBIN Kjacc SBISETCA
METaKJIACCOM.

«refine» VYka3bIBaer, 4TO 3aBHCUMBIN KJ1acc YTOYHSET

(KOHKpETHU3WpYeT) He3aBUCHUMBIA. JlaHHAs 3aBUCHUMOCTH
MOKa3bIBaCT, YTO CBS3aHHBIE KIACCHI KOHIIETITYaJIbHO
COBMANAlOT, HO HAXOAATCS HA pa3HBIX  YPOBHAX
abCTpaKIuu.

PaccmoTpuM oTHomeHue peanuzauuu. Mexny wuHtepdeiicamu u
IpYTUMU KilaccupukaropaMy, B YacTHOCTH, KjaccamMu, Ha auarpaMmme
KJIACCOB IMPUMEHSFOTCS J1BA OTHOLLICHUS:

- knaccuukarop (B 4aCTHOCTH, KJIAacC) UCMOJIb3YyeT HHTepdeinc —
ATO MOKA3bIBAETCS C MOMOIIBIO 3aBUCUMOCTH CO CTEPEOTUIIOM «Call»;

- K1accuukarop (B 4aCTHOCTH, KJIacc) peanusyeT uurepdeiic — 31o
IOKAa3bIBAETCS C MOMOILBIO OTHOLLIEHUS PEAIU3ALUH.

Hukakux orpaHuyeHuil Ha MCHOJIb30BAHUE OTHOLICHUS peau3aluu
HE HAKJIAJIbIBACTCS: KIJIACC MOXET PEan30BbIBATh MHOTO MHTEpP(ENCOB, U
Ha000pOoT, HHTEpdelc MOKeT ObITh peaarn30BaH MHOTUMH Kiaccamu. Her
OTPAaHUYEHUM UM Ha WCIOJb30BAHUE 3aBUCUMOCTEM CO CTEPEOTHUIIOM
«call» — KJIacC MOXET BBI3BIBATH JIIOOBIC OMEpaIliy JIFOOBIX BUJIUMBIX
uHTepdericoB. CemMaHTHKa 3aBUCUMOCTH CO CTEPEOTUIIOM «Call» OYEHb
IpocTa — 3Ta 3aBUCUMOCTb YKa3bIBAET, UYTO B OIlEpalMsAX Kiacca,
HaXOJAILIETOCs Ha HE3aBUCUMOM IIOJIFOCE, BBI3BIBAOTCS OINEpaliH Kiacca
HAaXOJALIEroCs Ha 3aBUCUMOM I10JIFOCE.

PaccmoTpum npumep u3 nHGOPMAIIMOHHOW CUCTEMBI OT/eIa KaJpOB.
HomyctuMm, 4to Kiacc Department Ui peaM3aluu  Olepalui
CBSI3aHHBIX C JBM)KEHHEM KaJIpOB, HCHOJIB3yeT ONEpaluu Kiacca
Position, MO3BOJISIIONIME 3aHHMATb M OCBOOOXKIATH JOIKHOCTb —
JIpyryue omnepanuu Kjacca Position KiacCy Department HE HY¥KHBI.
Jlnst 9TOrO, KaK MOKa3aHO Ha PHUC. OMIMOKA! TeKCT yka3aHHOro CTW/IsSI B
AOKYMEeHTe OTCYTCTBYyeT..29 MOKHO ONPEACIUTh COOTBETCTBYIOLIHUMN
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uHTepdelic IPosition M CBS3aTh €ro OTHOWICHUSMH C JIAHHBIMH

KJIaCCaMHU.
«interface»
o IPosition
Position o =
t+occupy (Person)
t+free ()

+position:IPosition Q

|

|

|

|

|

i

«call» i

Department f-----------==--mm--mmmmmoooomoood

Puc. OwmmbOka! Teker yka3zaHHOIo CTHiIs B JOKYMEHTe
orcytrcrByeT..29 OTHONICHUS pealn3allii U UCTIOIb30BaHUs MHTEP(EICOB

3.3.2. OTHOLIEHHE 0000IIIeHUA

OTHomeHNEe 0000WeHuss YacTO TMPUMEHSETCS Ha JauarpaMme
KJIacCOB. JleHCTBUTEILHO, TPYAHO NPEACTaBUTH Ce0€ CHUTyaluio, Koriaa
MEXIy KJlaccaMHM B OJIHOM cucTeMe HeT Huuero oOmero. Kak mpaBuiio,
oO1iee ecTh, M ATO OO0IIee 1eIeco00pPa3HO BBIJICIUTh B OTACIBHBIM KJIacc.
[Ipu »sToM o0OmUME cocraBisiomue, CcoOpaHHBIE B  CylepKiacce,
aBTOMATHYECKH HACIICTYIOTCS MTOAKIACCAMH.

Takum 006pa3om, cokpamiaeTcsi CyMMapHOE€ KOJIMYECTBO OTMHCAHUH, a
3HAYUT, YMEHBIIIACTCS BEPOATHOCTH JOMYCTUTH OmMOKY. VMcmonbp3oBaHue
0000IlIeHNIT HE OrpaHMYMBaeT CBOOOAY MPOEKTUPOBIIMKA CHUCTEMBI,
MIOCKOJIBKY YHACJIeIOBAaHHBIE COCTABJISAIONINE MOXKHO IEPEOTNPEICIUTh B
noakiacce. J[ns ykazaHuss TOro, 4TO Ta WM WHAS COCTABJISIONIAS
nepeomnpeseieHa B IMOJKIACCE CIEAYeT HCIOJIb30BaTh IOSBHUBIICECS B
UML 2 nomnonnenune redefines (cM. puc. ommuoOka! Teker yka3aHHOro
CTHJISI B IOKYMeHTe oTcyTcTByer..30) .

I[To yMomyanuto 00OOIICHHWS  SBISIIOTCS  ITOJACTAHOBOYHBIMH
(substitutable), T.e. y1oBiaeTBOPSIIOT MPUHIMITY ITOJCTaHOBKH. PaccMoTpum
puMep.
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N3MEHEHUWA B TEXHUYECKOM 3AJJAHUN
Kaowcoas cmpykmypunas eounuya npeonpusmusi (noopazoenenue,

O0JIICHOCMb) O0JIICHA UMEMb CB0e HA3BAHUE.

B undopmanronHoit cucreme oTAeNa KaJipoB Mbl BbIJICIUIN KIaCChI
Position, Department U Person. s BCeX 3TUX KJIACCOB MOXKET OBITh
yKa3aH aTpuOyT, CoJepKalluii COOCTBEHHOE MMsI OOBEKTa, BBIJECISIOIICE
€ro B psALy OJHOPOAHBIX. {51 MPOCTOTHI MOJOKHUM, YTO TaKOM aTpuOyT
uMeeT TN String. B TakoMm ciaydae MOXXHO OMNpENeNuTh CYIEpKIace,
OTBETCTBEHHBIN 3a XpaHEHUE JAHHOTO aTpuOyTa U paboOTy C HUM, a POUYHUE
KJIACChI CBSI3ATh C CYNEPKIACCOM OTHOIIIEHHEM 00001menus. OiHako 6osee
NPUCTANTBHBIA aHAIU3 TPEIMETHOW OOJACTH HABOJUT HA MBICIb, YTO
pabota ¢ COOCTBEHHBIM UMEHEM JIJIsl BBIJCICHHBIX KJIACCOB MPOU3BOIUTCS
HE COBCEM OJMHAKOBO. JIEMCTBUTENBHO, HA3HAYEHUE U H3MEHECHUE
COOCTBEHHBIX HMEH TMOJIPA3/ICICHUsIM U JOJDKHOCTSIM HaxoJUTCS B
npejaenax OTBETCTBEHHOCTU MH(POPMAIIMOHHOM CHCTEMBI OTJeia KaJpos,
HO Ha3HaueHue (TeM Maye W3MEHEHHE) COOCTBEHHOTO0 UMEHH COTPYAHHUKA
SBHO BBIXOJUT 3a 3TU mpenenbl. Mcxoass w3 3TUX COOOpaKeHUM, MbI
OPUXOJUM K CTPYKType OOO0OIIEeHM, MpeaCcTaBIeHHOW Ha puc. omuoOkal
TEKCT YKAa3aHHOro CcTwis B JoKymeHTe otcyrcrByer..30. Onepauus
setName (), 0OBSIBICHHAs B Kjacce Unit MepeornpeiesieHa s Kiacca
Person. Ha 9310 yka3piBaer jomnonHeHne redefines  (1).
[lepeomnpenenenue COCTOMT B TOM, 4YTO 3HAYEHHUE BHIAUMOCTH IS
orepanuu setName () U3MEHEHO C “OTKpHITas’” Ha “3akpwiTas’. Obparute
BHUMaHHWE, 4YTO CyINepKiIacc Unit OMNpEeAeieH KakK aOCTpaKTHBIMH,
MOCKOJIbKY B CHUCTEME HE MPEANoJiaraercsi UMeTh OOBEKThI JaHHOTO
KJIacca. OK3EMIUIAPbl  CYIIECTBYIOT IS KOHKPETHBIX IOJKJIACCOB

Department, Position U Person.
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Unit

-name:String

+setName (in name:String) 3
+getName () : String
2 +getInfo():String

| ‘ %

Department Person

-setName (in name:String) {redefines setName}

1
Position

+getInfo () :String 3

Puc. OmmbOka! Teker yka3aHHOro CcTHiIssi B JOKYMEHTe
orcyTcrByeT..30 OTHOMIEHHE 0000IICHIS

OtHoltenus 0000meHnss MoxHO 3amaBate B UML  mgoBoibHO
CBOOOJHO, HO HE COBCEM MpPOU3BOJIbHO. OOOOIIECHHUSI B MOJEIU JOJKHBI
00pa30oBbIBATH CTPOTHM YaCTUYHBIN MOPSAIOK.

[Mpu  mmuoowcecmeennom  nacnedosanuu  (multiple  inheritance)
BO3MO>KHBI KOH(IMKTHI: CyMEPKIACCHl COJEPKAT COCTABIISIONINE, KOTOPHIC
HEBO3MOXHO BKJIIOYUTH B OJIMH TMOJIKJIacC, HampuMep, aTpuOyThl C
OJIMHAKOBBIMU MMEHaMH, HO pa3HbiMu Tunamu. B UML kxondnukTsl npu
MHO>KECTBEHHOM  HACJIEIOBAHUM  CYUTAIOTCS  HApPYUIEHUEM MPaBUI
HEMPOTHUBOPEUMBOCTH Mojaenu. Eciu ke KOH(IUKTHI OTCYTCTBYIOT, TO
MHOXECTBEHHOE HacnenoBanue B UML He TOnbkO HE 3ampemaercs, HO
naxe mooupsiercst! B 4acTHOCTH, METamMoOJeNM B CTaHAapTe HU300MIYIOT

IIpUMEpaMH MHOXKECTBEHHOT'O HACJICIOBAHHS.
3.3.3. AcconManyu 1 uX J0NMOJTHEHUS

OTtHoleHUe accoyuayuu SIBASETCS, BUAUMO, CaMbIM Ba)KHBIM Ha
quarpaMme kiaccoB. B oOmieM cinydae accouuanusi, HOTalusi KOTOPOH —
CIUIOIIIHAS JIMHUS, COCAMHSIONIAs KJIACChl, O3HAYAET, YTO AK3EMILISIPbHI
OJIHOTO KJIacca CBSI3aHbl C JIK3EMIUIIpaMu Jpyroro kiacca. Ilockoisibky
IK3EMIUISIPOB MOXKET OBITh MHOTO, M KaXJbI MOXKET OBITh CBSI3aH C
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HECKOJBKUMHU, SICHO, YTO aCCOLMAIMS SBISIETCS TECKPUITOPOM, KOTOPBINA
ONKCHIBAET MHOKECTBO HA0OpOB CBA3aHHbIX 00bekTOB. B UML
accolManusi  SIBJISIETCS  KJIacCU(PUKATOPOM, DK3EMIUIAPbI  KOTOPOTO
HA3BIBAIOTCS CBSI3AMM.

Csazv (link) — smo skzemniap accoyuayuu (unu coeounumens),
Komopwlil npedcmasisiem coboil ynopsoouenuslii haoop (kopmerc, tuple)
CCBLIOK HA IK3EMNIAPLL KIACCUPUKAMOPOE HA NOJIIOCAX ACCOYUAYUU.

Kak yxe Obl10 ckazaHo, 0a30Bas HOTAIMS acCOIMAIIMM (CIUIONTHAS
JIMHUS) TIO3BOJIAET YKa3aTh, YTO OOBEKTHI aCCOIMHPOBAHHBIX KIJIACCOB
MOTYT B3aUMOJICHCTBOBATh BO BpeMs BbINoJHEeHHs. Ho 3TO ToMbKO Mamnas
4acTh TOTO, YTO MOXXHO MOJIETUPOBaTh C TOMOIILI0O OTHOIIEHUS
accommaruu. s accomumanuu B UML mpemycmoTpeHo HamOosibliiee
KOJMYECTBO PA3JIMYHBIX JOTOJHECHHUM, KOTOPBhIE MBI CHadala TIEPEUUCIIAM,
a TOTOM pacCMOTPUM TO TOpsaKy. JlomojaHeHus, Kak OOBIYHO, HE
SBIISIOTCS OOSA3aTEIBHBIMU: HMX HCIONB3YIOT TPU HEOOXOIWMOCTH, B
Pa3IMYHBIX CUTYyaIUsAX MO-pa3sHoMy. Eciiu MCmoiap30BaTh BCE NOMOJTHEHUS
cpa3y, TO JauarpaMMma CTaHOBHUTCS HACTOJIBKO IEpPErpy>KEHHOH, 4YTO ee
TPyIHO 4YuTaTh. WTak, I accolMaluHk OMPEICTICHBI  CICIYIOIINe
JOTIOJTHEHUS:

- UMsI acCOLMAINK (BO3MOHO, BMECTE C HAPABJICHUEM YTCHHS);

- KPaTHOCTB IIOJII0CA™ aCCOLHAIINH]

- arperanuy Wid KOMITO3HUITHUS;

- BO3MO>XHOCTh HaBUTAIIMH JJIS TTOJTFOCA ACCOIUAINY;

- POJIb TOJIIOCA ACCOIMAIINH;

- KJIaCC acCOIMAIINH;

- KBaJTU(UKATOP TOJTFOCA aCCOIHAITUH.

PaccmoTpum ux mo nopsaky.

12

HamomHuM, 4YTO MOJIFOCOM Ha3bIBACTCS KOHEI[ JMHUU aCCOLHUAIINH.
OOBIYHO HCTIONB3YIOTCS JIBYXIIONIOCHBIC (OMHApHBIE) acCOIMAIMHA, HO MOTYT
OBITH 1 MHOTOIIOJIFOCHBIE.
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3.3.4. Uma acconuanuu. KpaTHocTh moJjiroca accoumanuu

Hmsa accoyuayuu yxa3pIBaeTCsl B BUAE CTPOKHU TEKCTA HaJl (WM MO/,
W PSJOM C) JIMHUEW accouuanuu. MMs He HeceT JOMOJHUTEIbHOMN
CEMAHTHUYECKOW HArpy3Ku, a IMPOCTO MO3BOJIIET pa3janyarh acCOLMALNU B
Mozenu. OOBIYHO UMsI YKa3blBAIOT B CIOy4YasX MHOTOMOJIFOCHBIX
accouManuii Wi, KOrjJa OJHa M Ta K€ TIpyNnma KIacCoB CBsA3aHA
HECKOJIbKUMU Pa3IUYHbIMU accormanusiMu. OJHaKo CTPOroro npaBuia Ha
3TOT CYET HET.

Hampumep, B uHbOpMAlMOHHOW cHUCTEME OTAENa KaJpoB, ECIH
COTPYAHUK 3aHUMAET JOJDKHOCTh, TO COOTBETCTBYIOUIME 3K3EMILISPHI
KJIaCCOB Person M Position JOJDKHBI OBITH CBS3aHBI, T.C. MEXIY
cCaMUMU KJIacCcaMH JOJKHO ObITh OTHolIeHue accouanuu (1 puc. 3.15) u
MOXET ObITh UM (2), MosICHSAIOIIEEe €€ Ha3HaueHue. JlOMOJHUTENBHO
MOXHO YKa3aTh HaIlpaBJICHHE YTEeHHUS UMeHH accoumaiuu (3). dparmeHT
rpadudeckoil Moenu, TPUBEACHHBIN Ha PHC. OITHOKa! TekeT yka3aHHOro
CTHWJISAI B JOKyMeHTe OTcyTcTBYyeT..31, (akTMUECKH MOXKHO IPOYUTATH
BCayx: Person occupies Position.

2

occupies» o
Person Position

1

Puc. OmmbOka! Teker yka3zaHHOro CcTwiIsi B JOKYMEHTe
orcyTcrByeT..31 ViMs accoruaiiuy 1 HanpaBJICHUE YTCHUS

Kpamnocmos nonwoca accoyuayuu ykasbIBaeT, CKOJIBKO OOBEKTOB
JAHHOTO Kjacca (CO CTOPOHBI JAHHOTO TMOJIIOCA) YYacTBYIOT B CBSI3H.
KpatHocTh MOKeT ObITh 3a/1aHa KaK KOHKPETHOE YHCJIO, M TOTJIa B KaXI0M
CBSI3M CO CTOPOHBI JJAHHOTO TOJ0CA YYaCTBYET POBHO CTOJBKO OOBEKTOB,
CKOJIbKO yKa3aHo. boiiee pacnpocTpaHeH ciydail, Korja KpaTHOCTb
YKa3bIBA€TCS KaK JWara3oH BO3MOXXHBIX 3HAYCHUW, W TOT/AA YHUCIIO
OOBEKTOB, YYaCTBYIOIIUX B CBSI3M JIOJDKHO HAXOIUTHCS B TIpejenax
yKa3aHHOTO auana3zoHa. [Ipyu ykazaHuM KpaTHOCTHM MOXHO HMCIOJIb30BaTh
CUMBOJI * KOTOpbIH  OOO3HAYaeT  HEOMpPEICNEHHOE  YHCIIO
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(cm. Tabmuiy 3.1). Hanpumep, ecnu B mHGOPMAITMOHHOW CHUCTEME OT/eIa
KaJIpOB HE MpeaycMaTpuBaercs JpoOJieHWEe CTAaBOK U COBMEILECHUE
JOJDKHOCTEH, TO paloTaroleMy COTPYAHHKY COOTBETCTBYET OJIHA
nomxHOCTh (1 puc. 3.16), a TODKHOCTH COOTBETCTBYET OAUH COTPYIHHUK
uim HU ojHoro (2) (moskHOCTh BakaHTHa). Ha puc. ommbkal teker
YKa3aHHOTO CTWIS B  JOKYMEHTe  OTCYTCTBYeT..32  MpPUBEACH

cooTBeTCTBYIOIUN (PparmeHT auarpammer UML.

2 1

Person - Position

Puc. OmmbOka! Teker yka3aHHOro CcTwisi B JOKYMEHTe
oTcyTcTBYyeT..32 KpaTHOCTh MOJTIOCOB acCOITHAITUN

bonee cnoxHbie ciaydan TakXKe JIETKO MOJCIUPYIOTCS C MOMOIIBIO
KpPaTHOCTH TOt0COB. Hampumep, ecimm Mbl XOTHM NPELYCMOTPETH
COBMEIIICHUE  JOJDKHOCTEM M XpaHUTh HHQPOpMAIMIO JaXe O
HEepabOoTaIOIMKUX COTPYAHUKAX, TO AUArpaMma MPUMET BUJI, PUBEICHHbBIN
Ha puC. omuOKa! TeKCT yKa3aHHOro CTHJIS B JOKYMEHTEe OTCYTCTBYeT..33

(3ammch * SKBUBAJICHTHA 3aIUCH 0 . . *).

0..1 * . .
Person Position

Puc. OmmbOka! Teker yka3aHHOr0o CTHISS B JIOKyYMEHTe
orcyTcTByeT..33 Vcnonp30oBaHue HEOTPEIEICHHON KPaTHOCTH

3.3.5. Arperanusi ¥ KOMIO3UIUS

B UML wucnonb3yroTcsi JBa 4acTHBIX, HO OYEHb BAXKHBIX Cllydas
OTHOIIIEHUSI  acCOLMAllMW, KOTOpbIE HA3BIBAIOTCS  arperaiued u
KoMmno3uirei. B o0oux ciaydasx pedb UAET 0 MOACITUPOBAHUN OTHOIICHUS
tuna '"gactb — uenoe". SICHO, YTO OTHOIIECHWS TAKOrO0 THIA CIETYET
OTHECTH K OTHOIICHHUSM aCCOIMAINH, TTOCKOJIBKY YacTH U 11eJI0€ OOBIYHO

B3aUMO/ICHCTBYIOT.
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Azpezayua (aggregation — osmo accoyuayusi medxncoy kiaccom A
(wacmb) u K1accom B (yenoe), kKomopas o3Havaem, Ymo 3K3eMnasapvl (00Ut
UL HECKOIbKO) Klldcca A 8X005M 8 COCMAB IK3eMNIApA Kiacca B.

DTO OTMEYaeTcss ¢ TMOMOINBI CHEIUAIBHOTO TpaduuecKoro
JOTIOJTHEHUS: Ha TIOJIOCE aCCOIMAIlMU, TPHCOCIUHCHHOMY K «IICIIOMYY,
n3o0paxkacTcs He3akparieHHbld pomoO (1). Hampumep, Ha puc. ommoOkal
TEKCT YKA3aHHOI0 CTWIA B JOKYMEHTE OTCYTCTBYeT..34 yKa3aHO, 4TO

COTPYHHMK SIBJIICTCS WICHOM paboueli rpymisl (Workgroup).

~

Workgroup Person
0..1 0..%*

Puc. OmmbOka! Teker yka3aHHOro CcTHwiIss B JOKYMEHTe
oTcyTcTByeT..34 OTHOIIICHHE arperaium

I[Ipy >TOM  HUKAKUX  JIONMOJIHUTEIbHBIX  OrPAHUYEHUN  HE
HAKJIQ/IbIBACTCA: IK3EMILISIP Klacca Person (4acTh) MOXKET ObITh CBSI3aH C
IpyrumMu oObekTamMu (T. €. KJIacC Person MOXET Y4YacTBOBaTh B
HECKOJIbKUX arperauusix), Co3JaBaTbCsi U YHUUYTOXAThCA HE3aBUCHUMO OT
AK3EMILISIPOB Kjacca Workgroup (LIE70r0).

Komnozuyusa (Composition) — smo accoyuayus medxcoy kiaccom A
(wacmv) u Kraccom B (yenoe), komopas OONOIHUMENbHO HAKIAObIBAEm
bosee cunbHble 02PaAHUYEHUS 8 CPABHEHUU C azpezayueti. KOMNO3UYUOHHO
uacms A Modcem 8xo0umv mojibKo 8 00OHO yeloe B, uacmuv cyujecmsyen,
MOJILKO NOKA Cyujecmeyem yenoe u npekpawjaem ceoe Cyujecmeosanue
emecme C YebiM.

OnHako 4acTb MOXET OBITH OTJEJIEHA OT IIEJIOTO J0 TOTO, KaK OHO
Oyzet ynaieHo. B ykazaHHOM ciyyae KOMIIO3UIMS OyJET pa3pylieHa.

I'padmueckn OTHOILIEHHE KOMIO3UIIMU OTOOPaKaeTCs 3aKpallEHHbIM
pomoOom (1 puc. 3.19). Jlns npumepa Ha puc. omuoOKa! Teker ykazaHHoro
CTHJISI B JOKYMEHTEe OTCYTCTBYeT..35 MPUBEICH €lIe OAWH B3IJIA[ Ha
OTHOIIEHUS MEXIy pabouyuMu TpymnmaMd W COTPYJHUKAMU B
nH(OPMAIMOHHOMN CHCTeME OT/aena KaapoB. B aToM ciyuae, Mbl cuuTaem,
4YTO B OpraHM3allMM NPUHATA KecTKas ("apMeickas'") CTpyKTypa: Kax bl
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COTPYAHUK BXOAUT POBHO B OJHY paOouylo Ipynmny M B KaxJI0H padbouei
IpylIe ecTb MO0 MEHbLIEH Mepe OJUH COTPYIHHUK. JlJI1 MOAEeIUpOBaHUS
TaKOM CTPYKTYpbl UCHOJIb3yeTCsl KoMmo3uuusa. Ecnu ke cTpykrypa Oonee
amMmopdHa: BO3MOXKHBI "BUCSIIME B BO3Ayxe" COTPYIHUKH, OBIBAIOT
"mycThie" paboume Tpynmel U T.d., TO [ MOJEIUPOBAHUS TaKOH
CTPYKTYpBI 00Jiee aJIeKBaTHBIM CPEACTBOM SBIISIETCS arperamusi (CM. puc.

omunOKa! TekeT yKa3aHHOro CTHJIsS B JOKYMEHTE OTCYTCTBYeT..34).

N

Workgroup Person
1 1..%

Puc. OmmobOka! Teker yka3aHHOro Ccruiasi B JOKYMEHTe
orcyTcrByeT..35. OTHOIIEHNE KOMITO3HUITHH

B xomOuHanuu ¢ yka3zaHuEM KpPaTHOCTH, OTHOIIECHUS aCCOILMAIINH,
arperanud M KOMIIO3UIIMU TMO3BOJISIIOT JIAKOHMYHO M TOJHO OTOOpa3uTh
CTPYKTYPY KJIaCCOB: UTO U3 YEro COCTOUT M Kak cBsizaHo. Ha puc. ommoOkal
TEKCT YKA3aHHOTO CTHJIAA B JIOKYMEHTE OTCYTCTBYeT..36 IPUBEACH MpPUMEP
OJIHOTO M3 BapUAHTOB TaKOW CTPYKTYPHI JJIsi MHPOPMAIIMOHHONW CUCTEMBI
OTZAENa KaapOB.

«utility»
> Department
Company 1 *
1 1 ’
1 / works for
*
1..~*
0..1 1 o
Person Position

Puc. OmmoOka! Tekecr yKa3aHHOIO CTHJIS B JOKYMEHTe
orcyrcrByeT..36 CTpyKTypa CBsi3ed KJIacCOB HMH(POPMAIIMOHHON CHUCTEMBI
oTena KaapoB

[Iponomxkum paccmoTpenre HHGOPMAIMOHHON CcUCTEMa OTAelNa
KaJpOB.
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NU3MEHEHUWA B TEXHUYECKOM 3AJJAHUN
Hnpopmayuonnasn cucmema omoena Kaopoes 00.J1JICHA

nO00ePIHCUBAMb  UEPAPXUYECKYI0  CMPYKmMYpy  NoOpazoeieHull.  Ha
npeonpusmuu.

Pemenne, KoTopoe MO3BOJIAECT JIETKO Y4YeCTh HOBOE TpeOOBaHWME,
NPUBEIEHO Ha pHC. OMMUOKA! TeKCT yKa3aHHOIO CTHWIA B JOKYMEHTE
oTCyTCTBYeET..37.

Subdivision

«utility» 0..1
Y et Department
Company 1 *

Puc. OmmbOka! Teker yka3aHHOro CcTHiIsi B JOKYMEHTe
orcyTcrByeT..37. [IpuMep UCIonp30BaHNS KOMITO3UITIH

3.3.6. PoJb moJiroca accouuanuu

Ponb (role) —  osmo  ummepgheiic, komopwvui  npedocmasisem
Kaaccupuxamop 8 OaHHOU accoyuayui.

HarmmoMH#uM, 94TO MOJTIOC aCCOMAIIMKN — 3TO TOYKA CONMMPUKOCHOBEHHSI
JUHAHA acCOIMAIMU C TPSIMOYTOJBHUKOM Kiacca. MIMEHHO BOIM3HM 3TOM
TOYKH  PACMOJIaraloTCs  MHOTOYHMCJICHHBIC  JOMOJHEHHUS  IOJIIOCOB
accoIMaIuy.

Ponv nonwca accouyuauuu (association end role), naswieaemasn
makoice cneyugukamopom unmepgeiica — >3mo cnocod ykazamo, Kax
UMEHHO yuacmeyem Kiaccugukamop (npucoeoOuHeHHvlii K OAHHOMY
NONIOCY ACCOYUAYUL) 8 ACCOYUAYULL.

Hotaruss 3TOro JOmMOJHEHWS — TEKCT, yKa3aHHBIA Ha TIOJOCE
acconmaruu. B o0meMm ciy4ae poib TIOJMIOCa AacCOIMAIlid  HMMEET
CHEAYIOIINN CUHTAKCHUC:

BMUOMMOCTL VIMA : Tun

Nms siBisieTcst 00s13aTeIbHBIM, OHO HAa3BIBACTCS UMEHeM poau |

(baKTHYEeCKH SBIIAETCS COOCTBEHHBIM MMEHEM IIOJIFOCA aCCOITHAIIUH,
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NO3BOJSIIOIIMM ~ pa3iavyarh noiroca. Eciaum  paccmaTpuBaercs  OJlHA
accolMalys, COeIUHAIONIAas IBa Pa3IMYHbIX Kjacca, TO B UMEHaX poJier
HET HYXIbl: TOJIFOCAa ACCOIMAIMU JIETKO MOKHO Pa3lIMYuTh MO MMEHaM
KJIACCOB, K KOTOPBIM OHHM NpHUCOeAUHEHbl. OJIHAKO, €CIU ATO HE TaK, T. €.
€CJIM JIBa KJIacca COEAMHEHBbl HECKOJIBKMMH aCCOLMALUAMM, WIH KE €CIU
accolMalsl COEAUHSET KJIacCc C caMuM co00#l, TO yKasaHuUE poJier
MOJIFOCOB  acCOIMaIMU sBJIIeTCs HeoOxoaumbIM. llpuBenaem emie onauH
npuMep (cM. puc. omuOKa! TeKeT YKa3aHHOro CTHWJISI B JOKYMEHTe
oTcyrcrByer..38).

Chief

Position

Subordinate *

<4 subordinates

3

Puc. OmmbOka! Teker yka3aHHOro CcTwiIsi B JOKYMEHTe
orcyTcTByeT..38 Onucanue uepapxuu J0HKHOCTEH

Ha pucynke m3o0OpaxkeHa accommalusi kjiacca Position ¢ caMum
coboit (1 puc. omuOKa! TeKCT YKa3aHHOIO CTHJISL B JOKYMEHTe
orcyrcrByer..38). Ha momocax accoumanuu yka3zaHbl poiyid (2 puc.
OIIMOKA! TEKCT YKA3aHHOr0 CTHJISI B JIOKYMEHTe OTCyTcTBYeT..38). 3HAUOK,
NOKa3bIBAMOIIMI HanpaBjieHue ureHus (3 puc. ommoKa! TeKeT yKa3aHHOro
CTHJISI B JOKYMEHTE OTCYTCTBYeT..38) (Y4EpHBI TPEYrOJbHUK) TO3BOJISICT
IpoYeCTh JaHHYI0 acconuanuio kak “Chief subordinates Subordinate”. Dra
accolManusi TpU3BaHA OTPA3UTh HAIUYUE HUEPAPXUU TMOJYUHEHHOCTH
JTOKHOCTEW B opranuzanuu. OJHAaKO W3 pUC. OIIMOKa! TeKCT yKa3aHHOTO
CTHJISI B JOKYMEeHTe OTCYTCTBYeT..38 BHIIHO TOJBHKO, YTO OOBEKTHI Kilacca
Person 00pa3ylOT HEKOTOPYIO Hepapxuio (KaKIblii OOBEKT CBSI3aH C

HCKOTOPBIM KOJHYCCTBOM HMKCIICKAININX B HUCPAPXUHU OOBEKTOB U HE
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OoJjiee 4eM C OJHUM BBIIIENEKAIUM OOBEKTOM), HO HE Oojee TOoro.
Hcnons3yst posin M, 3a0/IHO, OTHOIIEHUS peah3allii, MOXHO OMNHUCATh
cyOOpAMHAIINIO B UHPOPMAIIMOHHONW CUCTEME OTJeNa KaJapoB JOCTATOYHO
JAKOHWYHO, HO TO4HO. Hampumep, Ha puc. omubOka! Tekcer yka3zaHHOTrO
CTHJSE B [JOKyYMeHTe OTCyTcTByer..39 YyKa3aHo, 4YTO B HEpapXuu
cyOOpMHAIIMKN KaXK/asi JOJKHOCTh MOXET urpatb JBe poju. C onHou
CTOPOHBI, JIOJDKHOCTh MOXET PacCMaTpHUBaThCsA Kak HadajabcTBeHHas (1)
(chief), ¥ B 3TOM cllyuae OHa IIpeoCcTaBiseT uuTepdeiic IChief (2)"°
MMEILIMN  Ollepaluid petition (HaqanBHHKy MOXHO  II0JaTh
cnykeOHyro 3amucky). C  JOpyrol  CTOpPOHBI, JIOKHOCTH  MOJKET
paccMarpuBaThbes Kak nogurHeHHas (3) (subordinate), ¥ B 3TOM cliydae
OHa mpeaocTaBisieT unTepdeic ISubordinate (4), UMEIONIUNA ONEPALUIO
report (OT MOJYMHEHHOTO MOXHO MOTPEOOBaTh OTYET). Y HadabHUKA
MOKET OBITh IPOU3BOJILHOE KOJIMYECTBO MOAUYMHEHHBIX (5), B TOM YHCIIE U

0, Y HOJJYMHEHHOTO MOYKET OBITh HE 00JIce OJTHOTO HayalbHUKa (6).

«interface»
2 IChief

+petition(text:String)

«interface»

ISubordinate 1 chief:IChief

7777777777 Position

. 0..1
t+report () :String
* 5 6
subordinate:ISubordinate
3 4 < subordinates

Puc. OmmbOka! Teker ykazaHHOro cTuiass B JOKyYMEHTe
orcyrcrByeT..39 Ponn nomocos acconpanuu

Bosmoscnocmes  naeuzayuu  (navigability)  ons nomoca
accoyuayuu — 3mMo CEOUCMBO NONIOCA, UMerwee 3HaYeHue muna

13 . .
Crnoxunach ycToluuBas TpaJullds HayMHATh MMEHAa HHTEPQEHCOB C
nponucHou OykBbHl |.
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Boolean, u onpedenswoujee, MONICHO U IPDDEeKmusHo noayuyums c
noMowblo  OaHHOU  accoyuayuu oocmyn K obvekmam  Kidccd,
NPUCOEOUHEHHOMY K OAHHOMY NONIOCY ACCOYUAYULL.

Jlns oroOpakeHuss (akTa BO3MOKHOCTH WM HE BO3MOXKHOCTH
HABUTAIIUU JJIS TAaHHOTO TOJI0CA aCCOIMAIMK MPUMEHSICTCS CIIeIyIOast
HOTAIUS: €CIIM HaBUTAIHMsS IS HEKOTOPOTO TOJII0Ca BO3MOYXKHA, TO ITOT
MOJIIOC OTMEYAIOT CTPEJIKOM Ha KOHIE JIMHUU accoumanu (1), ecnu xe
HABUTAIlMA HE BO3MO’KHA, TO HA KOHIIE JIMHUM aCCOIMAIIUUA PUCYIOT KOCOU
KpecTuk (2). B mnpumepe, mnpuBeaeHHOM Ha puc. omuoOkal Tteker
YKa3aHHOI0 CTHJISI B JIOKyMeHTe oTcyTcrByer..40, HaBHTamus BO3MOXKHA

TOJIBKO B HaIlpaBJIeHUH OT Company K Person, HO HE HA000POT.

«utility»
Company

1
2

Person

Puc. OmmbOka! Teker yka3aHHOro CcTWiIss B JOKYMEHTe
orcyTcrByeT..40 BapuaHT MCTo/b30BaHUS HATIPABICHUN HABUTAIHH

3.3.7. Kiacc accouuanuu ¥ KBaJIu(pPUKaATOp

B nmnpouecce mnpoekTHpoBaHMS BO3MOXKHBI CHUTYyallUM, KOTJa
accolanus J0JbKHA UMETh COOCTBEHHBIE aTpuOyTHI (M JaXKe OmNepalvu),
3HAYCHHUS KOTOPBIX XPAHATCA B DK3EMIUIIPAX acCOIMaIMu — CBAI3sIX. B
TaKOM Cllydae MPUMEHSETCS KJIaCcC acCOIMaIlUHU.

Knacc accoyuayuu (association class) — smo cywnocms, xomopas
aensemcs  accoyuayuell, HO maxdce umeem 8 C80eM  COCMAse
cocmasnsauue Kiacca.

N3MEHEHUS B TEXHUYECKOM 3AJJAHWN

Jlomyckaercsi cuTyalus, KOTrjJa COTPYIHHMK MOXET paboTaTh Ha

HCCKOJIbKUX HOJDKHOCTAX B PA3HLIX IMPOCKTAX, d TAKKE BO3MOXKHO, YTOOBI

111



OIHY W Ty € JOJDKHOCTh B OJHOM IIPOEKTE 3aHHMAJO HECKOJBKO
COTPYJHUKOB (JIpoOsieHuE cTaBkM). PazMep 3apab0OTHOM MIIaThl 3aBUCUT OT
TOTO, CKOJBKO KOHKPETHO BpEMEHHU MpopadoTan MaHHBIA COTPYIHHUK B
JAHHOM JOJ>KHOCTU B JAHHOM IIPOEKTE.

Takum 00pa3oM, JOMyCKaeTCsi HE TOJIBKO COBMEIIEHUE JTOIKHOCTEN
(OIUH COTPYAHUK MOXKET pabOTaTh HA HECKOJIBKHUX JOJDKHOCTSIX B Pa3HBIX
IPOEKTaxX), HO U JAPOOJICHHE CTaBOK (OJHY AOJKHOCTH MOTYT 3aHUMATh
HECKOJIBKO COTPYAHUKOB — TMOJICTABKH, YETBEPTh CTAaBKU U T. IL.).
Hcnonb3yss ke pa3oOpaHHYI0 HOTAIMIO aCCOIMAIMU, MbI MOXKEM
KOHCTaTUPOBATh, YTO MEXKAY KlaccaMH Person, Position UM Project
MMEET MECTO accouuanus '"MHorue ko wMHoruMm". OpHAKo 3TOro
HEJI0OCTAaTOYHO: HEOOXOJUMO YyKa3aTh, KaKyl JOJIO0 JAHHOW JOJKHOCTH
3aHUMAET JAHHBIA COTPYIHHUK. DTy HMH(POpPMAIMIO HEIb3s OTHECTH HU K
JIOJDKHOCTH, HU K COTPYJIHHUKY, HU K MPOEKTY — ATO aTpuOyT accolUaIln,
KOTOpasi Bcex uX cBs3biBaeT. Ha puc. ommoOka! TekeT ykazaHHOro cTuiisi B
AOKYMeHTe OTcyTcTByer..41l TIOKa3aH CcIoco0 MCIIOJIb30BaHUS Kiacca

acconmanuu (1) s peireHus JaHHOW 3a/1auu.

Job
1

—part:Percent
I
i
|

* *

Person S Position

Project

Puc. OmmbOka! Teker yka3zaHHOro CcTuiass B JOKyYMEHTe
orcyrcrByet..41 Knacc acconuanuu

[Ipogomkum  pasroBop Tmpo cHenuduKy OTHOIIECHUUA MEXKIY
Kiaccamu Company M Person. Ha puc. ommbka! Tekcer ykazannoro
CTWISI B JOKYMeHTe oOTcyTcTBYeT..40 OHM CBS3aHBl OTHOIIEHUEM
accouMalui C KpPAaTHOCTAMHU TMOJMOCOB "oguH ko MHorum'". Takas
accouManus JOCTaBIISIET IS KaXKAOro HK3eMIUsipa Kiacca Company,

HaXOJIAIIEroCcs Ha MOJIIOCE C KPaTHOCThIO "OJMH" MHOXKECTBO (MHOTIa
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OoJibIIoe) OOBEKTOB Kjacca Person, HaxXOASAIIErocs Ha IOJIOCE C
KpaTHOCTHIO "MHOTr0". OZHAKO 4acTO BO3HUKAIOT CUTYyalluH, KOTAAa HYKHO
MOJIYYUTh HE BCE MHOXKECTBO aCCOLMUPOBAHHBIX OOBEKTOB Person, a
HEKOTOPOE HEOOJBIIOE MOAMHOXKECTBO, Yallle BCEro OJUH KOHKPETHBIN
00beKkT. UTOOBI BBIICIUTH W3 MHOXECTBA OJMH KOHKPETHBIM OOBEKT,
HYKHO pacronarath uHbOpMalueil, OJHO3HAYHO HACHTUDUIUPYIOIIEH
3TOT 00BekT. Takyro uH(OpPMALMIO TMPUHATO HA3bIBATh KIHOUOM.
Hanpumep, uHauBuayanbHbli HOMEp Hanoromiarensiiuka (MHH) s
COTpYJHHUKAa B HWH(POPMAIMOHHONW CHUCTEME OTJiella KaJpOB MOMXET
CUUTATHCS KITFOUOM.

Jlyist Toro 4yToOBl PEnIuTh 33/a4y MOMCKa KOHKPETHOTO COTPYIHUKA
(KOHKPETHBIM HK3EMIUIIp Kjacca Person) BCErga MOXHO IMPUMEHUTH
cienywliee TpuUBUAIbHOE pelieHue: Xxpanuth kiatou (MHH) B camom
00BbEKTE KJlacca Person B KauyecTBe arpulOyTa U, MOJYYUB MHOMXECTBO
00BEKTOB, MepedupaTh MX BCE MOCIEAOBATENBHO O TE€X MOp, MOKa He
HaWJETCAd TOT, KOTOPBIA MMEET UCKOMOE 3HA4YEHHE KiIro4da. Takou Ipuem
HA3bIBACTCS JIUHEUHbIM NOUCKOM. JIJis KOMIIaHWHM, B KOTOPHIX HE OYCHb
MHOT'O COTPYJAHHUKOB, TaHHBIN CIIOCOO MOKET OBITh BIIOJHE MPUEMIIEMbIM.
Ho B apyrux chaydasx, Korja K IIOJIOCY C KpPaTHOCTbIO ''MHOro"
MPUCOETUHECHO JICUCTBUTEIIBHO MHOI0 OOBEKTOB, JIMHEHHBIN ITOMCK
ciIuIIKOM Hed(ddexTuBeH. M3BECTHO MHOXECTBO CTPYKTYp MAaHHBIX,
MO3BOJISIIOIINX A(D(PEKTUBHO BBIICIUTH (HAWTH B MHOECTBE) OOBEKT IO
KJIIOUY: COPTHPOBAHHBIC MACCHUBBI, TAOJIUIIBI PACCTAHOBKH (XAII-TaOIHUIIbI),
JIEPEBbS COPTUPOBKH, BHEIIHUE UHIEKCHI U JIp. DTH MIPUEMbI 000OIIIEHBI B
UML nonsituem xpanupuxkaropa.

Keanugpuxamop nonioca accouuayuu (qualifier)— smo ampubym
(WU HeCcKonbKO ampubymos) noanca accoyuayuu, 3HadeHue KOmopoz2o
(komopulx) nosgonasiem 6vloeNums O00UH (UIU HECKOIbKO) 00beKmos
Kaacca, npucoeOUuHenHo20 K 0py2oMy HONIOCY ACCOYUAYUL.

KBanudukarop nzodbpaxkaercsi B BUjie HEOOJIBIIOTO MPSIMOYTOJIbHUKA
Ha TMOJIOCE AacCOLMAIMM, MPUMBIKAIONIETO K MPSIMOYTOJBHUKY Kilacca.
BuayTpu 3TOr0 npsiMOyrojibHUKa (WU PSAIOM C HUM) YKa3bIBalOTCSI UMEHA
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¥, BO3MOXHO, TuUIIBI  arpuOyToB  KBaMdukaropa. OnucaHue
KBATM(PUUUPYIOUIETO aTpuOyTa acCOUMalUd UMEET TaKOM K€ CHHTAKCHUC,
YTO M OINHCAHWE OOBIYHOIO aTpulyTa Kjacca, TOJIbLKO OHO HE MOXET
coJiepKaTh HAYAJIbHOT'O 3HAYCHUSI.

OcHOBHOE Ha3HaueHUE KBaJIU(UKATOpa — CHU3UTh KpPATHOCTH
IPOTHUBOIOJIOKHOIO TOJIOCA AacCOLMAllMU, IO3TOMY B OCHOBHOM OH
HCIIO0JIB3YETCSl B aCCOLMAIIUSIX C KPATHOCTAMHU IMOJOCOB "OJIUH KO MHOTUM"
Uiy "MHOTHE KO MHOTUM" M CTOUT y TOJIFOCAa TPOTHUBOMOIOKHOMY TOJIIOCY
C KpaTHOCTbHIO "MHOTO".

[Tpu UCIIOJIb30BAHUU kBaudukaropa KpaTHOCTh
MPOTUBOMOJOKHOTO TIOJNIOCA CHIDKAETCS, U 3ITO OTOOpakaeTcsi Ha
muarpamme. CpaBHHMTE puc. omuOKal TekeT yKa3aHHOrO CTHWIS B
OKyMeHTe oTcyTcTBYeT..40 U puc. ommoOka!l Teker ykazaHHoro cTuisi B

JOKYMeHTe OTCYTCTBYeT..42.

«utility»
Company

Prs id:Integer

1

Person

Puc. OmmbOka! Teker yka3aHHOro CcTWiIss B JOKyYMEHTe
orcyrcrByeT..42 KBanudukarop

KpaTtHocTts nmosmoca y kitacca Person U3MeHusach ¢ * g0 0. .1, Tak
KaK 3K3EMIUIAp Kilacca Person JJIsl JAHHOTO KJIF0UYa MOXET ObITh HAMJIEH,
a MOXET ¥ OTCYTCTBOBATh (HEMPABWIbHOE 3HAYEHUE KITI0Ua).

Takum oOpa3zom, eciu Ha TMOJICE aCCOLMAIUU, MPOTUBOTOJIOKHOM
MOJIFOCY  KBanu(uKaTopa, 3aJaHa KpPaTHOCTh, TO OHA YKa3bIBaeT HE
JOTMYCTUMYIO MOIITHOCTh MHOXKECTBA OOBEKTOB, TMPHUCOCAMHEHHBIX K
[IOJIFOCY CBSI3U, & JAOIYCTUMYK MOIHOCTH TOT'O ITOJIMHOXKECTBA, KOTOPOE
ompeaesieTcs PU 3aJaHUY 3HAaUeHUN aTpuOyTOB KBalMpukaTopa.
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3.4. JUATPAMMBbI PEAJIMZALINU

JIaHHBIN pa3zen NOCBALIEH Ccpa3y ABYM AuarpaMmam: KOMIIOHEHTOB
W pa3MEIIeHHUs, JJIsI KOTOPBIX MOXHO HCIOJIB30BaTh 0000IIaromee
Ha3BaHUE — ouazpammul pearuzayuu. CBI3aHO ATO C TE€M, YTO JAHHBIC
JUarpaMmbl  IpuoOpeTaroT 0coOyr0 BaXKHOCTh Ha MO3JHEHIuUX (azax
pa3pabOTKu — Ha (azax peaau3aluy U MOCTaBKU (MOJpoOHEE CM. B TJIaBe
5). B 10 Bpems kak Ha paHHUX (azax pa3pabOTKHM — aHajau3a u
MPOCKTUPOBAHUS — OTU JAMArpaMMbl JIMOO BOOOIIE HE HCIOJb3YIOTCH,
00 UMEIOT caMbIi OO, HE JETATU3UPOBAHHBIN BUI.

C TOYKM 3peHHUs] pealiu3alui MNPOCKTUpPyeMasi CUCTEMa COCTOUT W3
KOMIIOHEHTOB  (IIPEJCTABICHHBIX HAa JHarpaMmax KOMIIOHEHTOB),
pacrpe/leIeHHbIX [0 BBIYMCIHUTENBHBIM y3JIaM (IIPEACTaBICHHBIM Ha
JuarpaMmax pa3MeIieHus).

B UML 2 no cpaBuenuto ¢ UML 1 npousonuio 3HayuTenbHOE
W3MEHCHHE, a UMCHHO, TMOHATHE "KOMIOHEHT" OBLIO pa3/IeicHO Ha JBE
COCTAaBJISIFONIUE: JIOTUUECKYIO U (pu3nueckyro. Jloruueckas cocTaBisronias,
IpOJOJKAIOIIAsl HOCUTh UM Komnowenm (COmMponent), sBisercs
AJIEMEHTOM JIOTHYECKOM MOJIEIM CHUCTEMBbI, B TO BpeMs Kak (puzndeckas
COCTaBJIAIOINAs, Ha3biBaeMmass apmegaxmom (artifact), omwumersopser
GU3MYECKUN DJIEMEHT TPOCKTUPYEMOW CHCTEMBI, Pa3MEIIAIOIINICT Ha
sviuucaumenvrom ysie (node).

JluarpaMMbl KOMIIOHEHTOB M pa3MEIIeHUs] UMEIOT MHOIO OOIIEro,
00BEIUHSASI BOSIUHO CJIENYIONINE, TECHEUIITUM 00pa30M CBSI3aHHBIC, BEIIIN:

- CTPYKTYpPY JIOTUYECKHUX AJIIEMEHTOB (KOMIIOHEHTOB);

- OTOOpaXEHUs  JIOTUYECKUX  JJIEMEHTOB  (KOMIIOHEHTOB) Ha
busndeckue aneMeHThl (apTedakThl);

- CTPYKTYPY MCHOJIb3YEMBIX PECYpPCOB (Y3JIOB) C paclpe/ieICHHbIMU
110 HUM (PU3HYECKUMHU dJIEMEHTaMHM (apTedaKkTaMu).

3.4.1. Unrepdeiic

MO0XHO BBIAENHUTH JIBE poJid (CM. puc. omMOKa! TeKeT yKa3aHHOTO

CTHJISI B JIOKYMEHTe OTCYTCTBYeT..43), KOTOpble urparotT uHrepdeicn (1)
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0 OTHOLICHHIO K KiacCU(pUKaTOpaM, HampuMmep, KOMIIOHEHTaMm (2).
. 14 15
HuTepderic MOXKET ObITh 0OecneyeHHbIM™ U mpebyembim .

3
N R A _
Component «interface»
ponent | Interface
4
2 1

Puc. OmmbOka! Teker yka3aHHOro CcTHiIsi B JOKYMEHTe
orcyrcrByeT..43 OTHOIICHU MEX Y KiaccupukaTopamu 1 nHTepdeiicamu

Onnako, Henmb3s 3a0bpIBaTh, YTO caM IO cebe mHTepdeirc — 3To
IPOCTO OMNHUCAaHUE KOHTPAKTa, a OOECIEUYEHHBIM WM TpeOyeMbIM OH
CTAHOBUTHCS B 3aBUCUMOCTH OT TOT'0, KaK 3TOT UHTEP(ENC UCTIOIb3YETCS:

- eCJIM KJIaccupukaTop peaausyer uHTepdeiic — 10 sl JAHHOTO
Kinaccudukaropa 93T0 obecneueHuwvii WHTEpPEHC U AaHHBIA  (pakT
IOKa3bIBACTCS C MOMOIIbIO OTHOILICHUs peanu3anuu (3 Ha puc. ommoOKa!
TEKCT YKA3aHHOI0 CTHJISI B IOKYMEHTE 0TCYTCTBYeT..43);

- eCJIM KJIaccu(PUKATOpP BBI3BIBAET onepaunud HHTep(eica — 10
JUIsl TAaHHOTO KjaccuukaTopa 3TO mpebyemviti MHTEPPEHC U TaHHBIA
(dakT MOKa3bIBACTCS C IMOMOIIBI OTHOIICHUS 3aBUCHUMOCTH (4 Ha pwuc.
omunOKa! TekeT yKa3aHHOro CTHJIS B JOKYMEHTE OTCYTCTBYeT..43).

PazoOpaBmiuce ¢ uwHTepdeiicamu, JaBaiiTe  mepeiigeM K

KOMITOHEHTaM.
3.4.2. KoMnioHeHTBI, apTe(aKThI U y3JIbI

Komnonenm (Component)— 9MoO  MOOYIbHbIIU ppacmenm
JI02UYECK020 NPeOCmAasieHUusi CUCMEMbl, 83AUMOOCUCMEUe C KOMOPbIM
ONnUCHIBAEMcst HAOOPOM 0OecneueHHbIX U mpedyemblx unmeppericos.

14
Bcerpeuwaronuecss B uTeparype BApUAHTHI nepeBoa:
=non

"peanu3oBaHHbIN", "IpegoCcTaBIsSEMBIN" .

o Bcerpeuaromuiics B JIATEPATYPE BapuaHT  IepeBoJa —

"3amparmBaemblii".
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Kommonenr UML saBiasgercs dYacTbl0 MOJEIM, M OIIMCHIBACT
JOTUYECKYI0 CYLIHOCTh, KOTOpas CYLIECTBYET TOJIbKO BO @pems
npoexmuposanus (design time), XoTs B gajlbHEHIIIEM €€ MOKHO CBSA3aTh C
busnueckoi peanusanueii (apredakToM) spemenu ucnoanenuss (run time).
Cranpmaprom UML 111 KOMIIOHEHTOB MpPEIyCMOTPEHBI CTEPEOTHIIBL,
pPUBEJECHHBIC B Ta0IMIAa OMMOKA! TEKCT yKAa3aHHOIO CTHJIS B JIOKYMEHTe
orcyrcTByer..10.

Tabmuma Omuéka! TekcT yKa3aHHOIO CTWIA B JOKYMEHTe
orcyrcrByeT..10 CtaHmapTHBIC CTEPEOTUITHI KOMITOHEHT

CrtepeoTtun OnucaHue

«buildComponent» | KOMIOHEHT, CIy>KalUi A1 pa3padOTKU MPUIT0KESHUS

«entity» MOCTOSIHHO XpaHUMBIN uHGOPMAITMOHHBIN
KOMIIOHEHT, MPEICTABJISIIONINN HEKOTOPOE IOHATHE
peIMETHON 00J1acTh

«service» (YyHKUHMOHAJIBHBI ~ KOMIIOHEHT 0€3  COCTOSIHUA,
BO3BpAILAIOIINK  3ampallidBaeMble 3HAadeHUs 0e3
n000YHBIX 3P(HEKTOB

«subsystem» EAVHUIIA HEPAPXUUYECKON JEKOMIO3ULMU OO0NBIION
CUCTEMBI

AHajoroM KOMIIOHEHTa B CMBICJIE COOPOYHOTO MPOTPaMMHUPOBAHUS
spisiercs nousatue apredakra B UML. Tlpuuem He moboro apredakra, a
TOJIbKO HEKOTOPBIX U3 €r0 CTEPEOTHIIOB.

Apmegakm — >mo 1100601 CcO30aHHBIL UCKYCCMBEHHO dJIeMeHm
NPOCPAMMHOU CUCEMDL.

K »meMeHTaM mporpaMMHON CHCTEMBI, a, CJIEIOBAaTEeIbHO, M K
aptedakTam, MOTYT OTHOCUTKLCS UCTIOJHAEMbIE (haiiiibl, HCXOHBIE TEKCTHI,
BEO-CTpaHUIIBI, CIPAaBOYHBIC (Dailyibl, COMPOBOAMTEIBHBIC JOKYMEHTHI,
¢daiael ¢ JaHHBIMA, MOJCIIH U MHOTOE JIpyTOe, SBIISoIIeecs GU3NIeCKUM
aneMeHToM uHpopMaruu. pyrumu cioBaMu, apTedakTaMu SIBISIFOTCS T
nH()OPMAIMOHHBIE DJIEMEHTHI, KOTOpbIE TEM WM HWHBIM CIIOCOOOM
UCIIOJIB3YIOTCS MPU paboTe MPOrPaMMHON CUCTEMBI M BXOJIAT B €€ COCTaB.

117




JInst Toro 4toOBbl Kak-TO OTpa)kaTb TaKOE€ pPa3HOOOpa3ue THUIIOB
aprepaktoB B UML 2 mnpemycMOTpeHBl CTaHIApPTHBIE CTEPEOTHIIBI,
nepeuunciaeHubie B Tabnuie 3.10.

Tabmuma Omuéka! TekeT yYKa3aHHOIO CTWIA B JOKYMeEHTe
orcyrcrByeT..11 CtannapTHbIE CTEpEOTHUITBI apTEPAKTOB

Crepeorun Onucanne
«file» daiin  mro00ro THIA, XpaHUMBIA B  (ailyloBoH
cucTemMe
«document» apTedakT, NOpeACTaBIAOMmMMUN Gdain  (JOKyMEHT),

KOTOpbIA HE sBIseTCA HHU (alJoM HCXOJHBIX
TEKCTOB, HU UCIIOJIHSIEMBIM (pailiiom

«executable» | BeImoIHUMAS nmporpamma 00010 BU/JIA.
[logpa3ymeBaeTcss MO yMOJIYAHUIO, €CIU HUKAKOM
CTEPEOTHIl HE YKa3aH

«library» CTaTUYecKas WM JUHaMH4YecKas Oubimorexa
«script» daiin, COIEpXKAIMKA  TEKCT,  JOIYyCKAarOIIuN
UHTEpIIPETALNI0 COOTBETCTBYIOILIUMU

IIPpOrpaMMHBIM CPCACTBAMHU

«source» (aiin ¢ HICXOAHBIM KOJIOM MPOrPaMMBbl

Onnako peanbpHBIC apTedakThl TOpa3fgo pa3HOOOpa3Hee MO CBOUM
TAMAM, 4YeM IIePEUNCIICHHbIC BbIme. YTOOBI Kak-TO Y4YeCThb OTO
OOCTOSITENILCTBO,  MHOTHE  WHCTPYMEHTBI, TOMHUMO  CTaHJapPTHBIX
CTEPEOTHUIIOB, TOACPKUBAIOT JOMOJHUTEIIbHBIE CTEPEOTUITHI apTe(PaKTOB,
4acTO CO CICNHATbHBIMUA 3HadyKaMd W (GUTypamMu, OOCCIIeUHMBAIOIINMU
BBICOKYIO HAIJISITHOCTh JUArpaMM.

CambIM Ba)XHBIM aCIIEKTOM HCIIOJIb30BaHUs TOHATHUS apTedakTa B
UML sBnsiercss TO, 4TOo apredakT MOXKET Y4acTBOBaTh B OTHOIICHUHU
MaHH(eCTaIHH.

Manugpecmayun — - smo OMHOUIeHUe  3A8UCUMOCIU co
cmepeomunom «manifesty», ceiazviearoujee diemMenm mooenu (Hanpumep,
K1acc UM KOMNOHEHmM) U e20 @QU3UYeCKYI0 peanu3ayuio 6 8uoe
apmegaxma.

Ha puc. ommbka! Teker yka3aHHOro CTWIsE B JOKyYMEHTe

oTcyTCcTBYeT..44 TpelcTaBlieH Kiacc Company, KOTOPbIM  CBSi3aH
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OTHOIIEHHWEM  MaHudectanud  (3aBUCUMOCTH  CO  CTEPEOTHUIIOM
«manifest») C OByMsS apTeakTaMH CO CTEPEOTHUIIOM «Source,
KOTOpBbIE B CBOIO OUEpEb ONMPENETSAIOT apTe(PakT BpEMEHU BBIMOTHEHUS —

JUHAMHUYECKYI0 OnOIHoTeKy (CO CTEpeOTUIIOM «1library») Company.

«source» «compile»

«manifest?// company.h \\\\\\
«utility» [
Company - e

o - «library»

«manifest» - «source» B Company
«compile»

company.c

Puc. OmmbOka! Teker yka3aHHOro CcTwisi B JOKYMEHTe
orcyrcrByeT..44 ApTedakTbl

Boobmie roBopsi, oTHOIIeHHE MaHU(]ECTali — 3TO OTHOIICHHE
THIa '"MHOTHME KO MHOIUM'", OIMH DJIEMEHT MOJEIA MOXKET OBITh
peann3oBaH MHOTMMHU apTedakramu, M OJUH apTedakT MOXKET
Y4aCTBOBATh B PEAIN3ALMYA MHOTUX 3JIEMEHTOB MOJICIIH.

Manudecraruto rpadudecku H300paxxkaroT OTHOILIEHUEM
3aBUCUMOCTH CO CTEPEOTHUIIOM «manifest» oT apTredakTa K peanzyemMoit
cymHoctd. [Tockonbky MaHudecTalus — 3TO OTHOILICHHE THUMa "MHOTHE
KO MHOTUM'", JIJIsi TIOJIHOTO OINHCAHMS OTHOIIEHWS MaHH(ECTallud MOTYT
noTpeO0BaTHCSI HECKOJIHKO OTHOIIEHU 3aBUCUMOCTH B MOJICIIH.

[Tocneausst CylmHoOCTh, paccMaTpuBaeMas B 3TOM naparpade — y3el.

Yzen (node) — omo @usuueckuil  svivUCIUMENbHBIL  peCYPC,
yuacmeyrowuii 8 pabome cucmembl.

B UML2 npenycMorpeHo JBa cTepeoTHna Jjid  y3J0B
«executionEnvironment» U «device».

Y3em €O CTepeoTUNnoM «executionEnvironment» MO3BOJISAET
MOJICJIUPOBATh  allapaTHO-MPOTpaMMHYI0  IIaThopMy, Ha KOTOPOM
MIPOUCXOJUT BBHITIOJHEHUE MPUI0KEHUS. Y 3€I CO CTEPEOTHIIOM «device
TaK)X€ MOJIETTUPYET ammapaTHO-MIPOTPaMMHYIO TIaT(GopMy, HO JOIMYyCKAeT
BO3MO>KHOCTh BJIOKEHHE OJTHOTO y3J1a B APYroi, Kak 3TO MOKa3aHO HA PUC.

omuoOKal TekeT ykazaHHOro CTHIISA B JIOKYMEHTE OTCYTCTBYeT..45.
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«device»
:ApplicationServer

«execution
Environment»
: J2EE

Company.jar

Puc. OwmmbOka! Teker yka3zaHHOro CTHiIS B JOKYMEHTe
orcyrcrByeT..45 Hotamus y3na

ApredakTbl cUCTEMBI BO BpeMs €€ paboThl pa3MeIIalOTCs Ha y3ax,
4TO TpadUuecK BhIpakaeTcsl MO0 UX MepevrciieHrneM BHyTpH y3ia (1 Ha
puc. ommnoOKa! TeKCT yKa3aHHOr0 CTHJISI B JOKYMEHTEe OTCYTCTBYeT..45),
AM00 OTHOUIEHUWEM 3aBHCHUMOCTH CO CTEPEOTHNOM «deploy» MEXIy
apredakToM U y3imoM (1 Ha puc. ommoOKa! Teker yka3aHHOro CTWJIS B
JIOKyMeHTe OTCyTCTBYeT..46), 0o wu3o0paxkeHueMm apredakta BHYTPH
n3o0pakennss y3nma (2 Ha puc. ommOKka! TekeT yKa3aHHOro CTHJIA B

JIOKYMeHTe 0TcyTcTBYeT..46). Bee HOTalMK paBHOIIPABHBI.

«artifacty» «deploy» .
Client Fe——y———-——-——-> Workstation
1
Workstation
«executable» 5
Client
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Puc. OmmoOka! Tekecr yKa3aHHOIO CTHWIS B  JOKYMEHTe
orcyrcTByeT..46 Hotanuu pasmenienus apredakra Ha y3iie

[Tocneguee, 4To HaM OCTaJOCh PACCMOTPETh B pPaMKax HJAHHOTO
naparpada — 3T0 OTHOILICHUE accoyuayuu MEXy y3JIaMH.

Ecau y31b1 cBsi3aHBI MEXKTy COOOM OTHOIIIEHUEM aCCOIMAIIUM, TO 3TO
O3HayaeT TO JK€, YTO M B JIPYTMX KOHTEKCTaX: BO3MOXXHOCTh OOMeEHa
cooOmeHusIMU. [[pUMEHUTENBbHO K BBIYMCIUTEIBHBIM CETSIM, COCTOSIIIUM
M3 Y3JI0B, acCOLMAlMs O3HAYaeT HAIMYME KaHala CBI3U. EcCiau Hy»XHO
yKa3aTh JOIMOJHUTEIbHYI0 MH(POPMAIMI0 O CBOWCTBaX KaHalla, TO ATO
MOXXHO CJIeaTh, UCTIOJB3Ys OOIIMEe MEXaHU3MBI: CTEPEOTHUIIb («tcp/ip»
Ha pHUC. OmMOKa! TeKeT yKa3aHHOro CTHJISI B JOKYMEHTE OTCYTCTBYeT..47),

OI'paHNYCHUSA 1 UMCHOBAHHBLIC 3HAYCHUSI.

«tcp/ip»

Workstation " AppServer

Puc. OmmbOka! Teker yka3aHHOro CcTwisi B JOKyYMEHTe
orcyrcrByeT..47 Acconmanus Mexay y3inamMmu

3.5. MOJEJIMPOBAHUE HA YPOBHE POJIEH U
IKZEMILVIAPOB KIACCUPUKATOPOB

Ha cTpykTypHBIX auarpamMmax, pacCMaTpUBaeMbIX B MEPBBIX
pasmenax 3TOM TJaBbl, CYIIHOCTA OOJBIIEH HYacThIO  SIBISIOTCS
Kiaccuukaropamu. DK3EMIUISIPHI KIaCCU(PUKATOPOB, €CIIA U TOSIBIISIOTCS,
TO WrparT BCIOMOTATENIbHYI pojib. OpHako OBIBAIOT Cilydyad, KOrja
HEO0O0XO0JIUMO PAacCMOTPETh MOJIEhL C 0oJiee NeTalbHOM, OOBEKTHONW TOUYKH
3peHusi. B sTtom paszpene paccmarpuBarorcsi cpeacrBa UML, kotopsie
MPUMEHSIIOTCS] B TAKUX CIydasiX.

3.5.1. /luarpaMmma BHYTpPeHHEH CTPYKTYPbI

B mpornecce monenupoBanus Ha UML MokeT okaszaThcs, 4TO psij
KJIACCOB WJIM KOMIIOHEHTOB HMMEIOT SIPKO BBIPAXKEHHYIO BHYTPEHHIOIO
CTPYKTYpy. B mpenpiayniux paszaenax Mbl BCTPEUAINCh, HAPUMEP, C
OTHOIIIEHHEM KOMIIO3MIIMU MEXKAY KJIacCaMM, KOTOpas CIyXUT IS
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MPEJICTABIICHUS] B3aUMOCBSI3H MEXK]y '1EJIBIM" M €r0 '4acTsIMu'. DTO XOTh
U HaubOoJjee TUMHWYHBIA NOpUMEp HaIMuMsg Yy Kiacca (KOMIIO3UTA)
BHYTPEHHEN CTPYKTYpbI, OTHAKO OH HE JI0 KOHIIA OTPAXaeT CyTh MOHSATHUS
"BHYTpEHHSA CTpyKTypa', mpuHaroro B UML, u sABisieTcs TONBKO OJHOU
I'PaHbIO ATOTO MOHSTHS.

Jleno B TOM, YTO MOJ BHYTPEHHEW CTPYKTYpoul Kiaccudukaropa
MOHUMAETCS HE MPOCTO BO3MOKHOCTH MPEJCTABUTh 3TOT KJIACCU(PUKATOP B
BUJIE HEKOTOPOTO KOHTEHHEpa, HO TakKe U CIHOCOOHOCTh OOECIEeYUTb
HEKOTOPBI KOHTEKCT, T.€. BHYTPEHHSSI CTPYKTypa — 3TO JIOTHYECKOE
NOHATUE, KOTOpOE OO0bEAMHSET KiIacCU(UKATOPHl IO  MNPHUHIMUITY
COIJIaCOBAHHOCTH JUIs1 BBIITOJIHEHUSI HEKOTOPOH 3aJa4H, a, CIEI0BATEIBHO,
[I0/IPa3yMeEBAET U MOBEACHUE.

B UML paznuuaior nBe Ipynibl KIacCU(PUKATOPOB, ISl KOTOPBIX
MOXKET CYIIECTBOBaTh BHYTPEHHsISI CTPYKTypa. B mepByro rpynmy BXOAST
KJIACChI W KOMIIOHEHTBI, @ KO BTOPOM TIpYyIIEe NPUHAMICKUT TaKas
CYILLHOCTb, KaK KOOIIEpaLHSI.

Hna xaxnmon wu3 rpynn B UML  wumerorcs cBou  cpelcrBa
NPEACTABICHUS] BHYTPEHHEH CTPYKTYphl MU UMEHHO OOCYXICHHIO 3THX
CPEICTB MOCBSIICHBI TIEPBBIE JBa Maparpada JaHHOTO pa3jena.

JnarpaMma BHYTpPEHHEH CTPYKTYpPbl — OJIHO M3 CaMbIX BaKHBIX
HoBoBBeneHnit UML 2. OHo pacnpocTpaHseT MeXaHu3M CTPYKTYpPHOU
JEKOMIIO3UIIMM HAa CTPYKTYpUpPOBaHHbIE KiIacCU(PUKATOPbl (KJIAacChl H
KOMITOHEHTHI). C TOUKH 3pEHUs MPAKTHYECKOr0 MOJIECIIUPOBAHNS 3TO OUYEHb
BaXHO. HeBO3MOXHOCTBH MOKa3aTh Ha JMarpaMMmax MpsMO, KaKk MMEHHO
B3aMMOJICHCTBYIOT ~COCTaBHBIE YacTU CJOXHOTO  KjaccudukaTopa,
3aTpyJHsJIa cocTaBiieHne cioxHbix mozaeneit B UML 1. B UML 2 sto
OTrpaHUYEHUE CHSTO.

Juazpamma @HympeHHell CMPYKmMypbl — 5M0  CHMPYKMYpHAs
ouazpamma,  KOmMopas — packpvléaem  6HYMPEHHION  CMPYKMYpY
Kiaccugukamopa u nymu 83aumooelcmeus djlemMenmos (uacmell),

COCMABAAIOWUX IMY CIMPYKMYpPY.
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Ha nuarpammax BHYTpEHHEH CTPYKTYpbI MPUMEHSIOTCS CIICIYIOIINE
OCHOBHBIC CYIIIHOCTH.

- CTPYKTYpHpOBaHHbI# Knaccudukartop (structured classifier);

- yacTh (part);

- mopr (port);

- COeTMHUTENH (Connector).

Cmpyxkmypuposannstit knaccugpuxamop (Structured classifier) —
amo Kraccupukamop (Kiacc uiu KOMHOHEHM), 6HYMPEHHS CMPYKmypa
KOMOPO20 ONUCHLBAENCSL OUACDAMMOL 6HYMPEHHEU CMPYKMYpPbl.

DT0 ompeneiacHUEe IMOXO0XKE Ha TaBTOJOTHIO, HO (OPMaIbHO OHO
IPAaBWIBHO, TaK KaK caMO MOHATHE CTPYKTYPUPOBAHHOTO KiaccupuraTopa
JOCTaTOYHO  HMCKyCCTBEHHO.  CTpPyKTypHUPOBAaHHBIH  KJIacCHU(PHUKATOP
uzo0paxaercss  OObIYHOM  Juisi  Kjaccu(UKaTopoB  uUrypou —
NPSIMOYTOJIbHUKOM, BHYTPM M Ha TpaHHUIAX KOTOPOIO pa3MEelaloTCs
burypsl U 3HAYKA JPYTUX CymHOCTeH. OOBIYHO HA OAHOW JUarpamme
BHYTPEHHEH CTPYKTYPBI PACKPBIBAIOT CTPYKTYPY OJHOTO KiacCUpHUKATOPAa,
MOKA3bIBask YaCTH TOJIBKO 3TOTO KacCH(pUKaTOpA.

YacmoOuiuoka! 3axknadka ne onpedenena. (part) — omo
CMPYKMYPHASL COCMABIAIOWASA, KOMOPAs ONUCbIBAem pOJib, KOMOPYIO ee
IKZeMNIAP — uepaem — GHYmMpu — 9K3EMAUAAPA  CIMPYKMYPUPOBAHHO20
Kraccugukamopa

IlTopm(port) — UHOUBUOYATIbHAS mouKa 83aUMOOeLCMBUS]
(interaction point) cmpykmypuposannoeco knaccughuxamopa u e2o yacmeil
C HEWHUMU NO OMHOWEHUIO K HUM CYUWHOCMAMU.

[Topt wu3o0pakaeTcs Kak HEOOJBIIOW KBaJpaTHK Ha TpPaHUIIC
CTPYKTYypHUPOBaHHOTO Kjaaccudukaropa win 4dactd (1). Jlis mopra Moxer
ObITh YKa3aHO uMs (2), a Takxke Tull (3) u kpatHocTh (4). Ecnu ykazan tum,
TO OTO JODKEH ObITh HHTEp(dElc, IO KOTOPOMY IMPOUCXOIMT
B3aMMOJICHCTBUE dYepe3 JaHHbIH mopT. BmpoueM, TUI MOXHO U HE
yKa3plBaTh, a SBHO TMPHCOCAMHHWTH K TOPTY OJMH WU HECKOJIBKO
MPEIOCTABIIEMBIX W/WI TpeOyemMbix HHTEepdeiicoB (5), yepe3 KOTophie
OCYIIECTBIIICTCS B3aUMOJICHCTBHE C OKpYXamoImmM MHpoM. OOmmas
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HOTaIMsl CYIIHOCTH MOPT MPHUBEACHA Ha pHUC. omnOKa! Teker yka3aHHoro

CTUJIA B TOKYMEHTC OTcyTCTByeT..48.

2 IManager
admin:IMana Z .
: ger admin
Service
Service O 6 %E/fj
Srv:
IQuery[*],IResponse[*]
3 4 IQuery | IResponse |

Puc. OwmmbOka! Teker yka3aHHOro CTHiIS B JOKYMEHTe
orcyrcrByet..48. Horanus nopra

Kak  Obuio  yXe  CKa3aHO, YacTH  CTPYKTYPUPOBAHHOIO
KJaccupukaTopa MOXHO PacCCMATPUBATh KaK CJIOTHI JJIE BCEBO3MOMXHBIX
IK3EMIUISIPOB APYTUX KIACCU(DPUKATOPOB, JIUIIb ObI OHU COOTBETCTBOBAIIU
POJIA, KOTOPYIO UTPAET YacTh. DTH IK3EMIUIIPHI KIACCU(DPUKATOPOB MOTYT
ObITh CBA3aHBI MEXKIYy COOOW SIBHBIMM (HAampuMep, accolUaluu) WU
HESBHBIMU  (HampuMep, 3aBUCUMOCTH) OTHOIIeHusiMU. B pamkax
CTPYKTYPUPOBAHHOTO KJacCH(HUKATOpA STU OTHOIICHUS MPEICTABIISIOTCS
B BUJIE€ COCIUHUTEIICH.

Coeounumens (CONNeCtor) cayocum Ons  coeduHenus uyacmel
CMPYKMYPUPOBAHHO20 KILACCUDUKAMOpa MeAHcoy coOou.

CoenmuHUTENb MOXET COEIUHATH MOPT CTPYKTYPHUPOBAHHOTO
Kiaccuukaropa ¢ €ro YacTbi0 WJIM MPOCTO COCAWHATH YaCTU MEXKIY
co6oii. [Ipu 3TOM MOPTHI HA TPaHUIIAX YACTEH MOTYT YKa3bIBaThCsI, @ MOTYT
1 OTCYTCTBOBATb.

OTMmeTHM, 4YTO COCAWHHUTENM HCHOJB3YKOTCS HE TOJBKO B
IarpaMMax BHYTPEHHEN CTPYKTYPbI, HO U B KOOTIEPALIUSIX.

CoenuHuTenM OBIBAIOT JIBYX BUOB: JEJIETUPYIOIIUE U COOPOUHBIC.
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Coedunumens, Komopwili coeouHsiem nopm CmpyKmypupo8aHHo20
Kiaccugpukamopa ¢ €20  6HYMPEHHEU  Yacmvl0  HA3blBAEMCsl
oenezupyromum coeounumenem (delegation connector).

Coeounumens, Komopbwiu coeouHsem oee yacmu
CMPYKMYPUPOBAHHO20 — KIACCUUKAMOpA,  HA3bIBAemCcs.  COOPOYHBIM
coeounumenem (assembly connector).

Ha puc. ommbka! Teker ykazaHHOro CTHWISS B JOKYMEHTe
orcyrcTByeT..49 MokaszaHbl 00a BUIa coenuHUTENCH: nenerupyromnue (1) u
coopounsie (2). Jlnsg  ACNETUPYIONIMX  COCAMHUTEIEH  CYIIECTBYET
BO3MOJKHOCTH HCITOIh30BaHMS ATbTEPHATUBHON HOTAITUHU C UCITOJIH30BAHNE

crepeotuna «delegate» (3).

IQuery Q «IIResponse
(1 (1
Service
«delegate»
. J
IResponse v
Quéry Res§6nse
Manager Handler
2 T T 2
L{F Core %——J

Puc. OwmmbOka! Teker yka3zaHHOro CTHiIss B JOKYMEHTe
orcyrcrByeT..49. CoeqMHUTENN HA JUarpaMMe BHYTPEHHEH CTPYKTYPHI

PaccMoTpym mnpuMep auarpaMmbl BHYTPEHHEH CTPYKTYpPHl W3
Mojaenu MHGOPMAIMOHHOW CHCTEMBI OTAena KaapoB (cM. puc. omuoOkal
TEKCT YKa3aHHOIO CTWJIsi B JOKyMeHTe ortcyrcrByer..50). Ha »sroi
auarpaMme, MBI BBIACISEM B TojpasjciieHnd (Kinace Department)
MPOCTYI0 BHYTPEHHIOK CTPYKTYPY, KOTOpas COCTOUT U3 E€AUHCTBEHHOTO
HayaJIbHUKA W HEKOTOPOr0 MHOKECTBA MNOAYMHEHHBIX. [logumHEeHHBIE

(subordinates) w HavyanbHUK (chief) B3aMMOJEHCTBYIOT, MPUYEM
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IpeayCMOTPCHBI pa3an4HbIC uHTEpEnChl B3alMOJECHUCTBUS B
3aBUCUMOCTH OT HampaBieHus repenadn uHPopMmammu (IChief w
ISubordinate). Kpome TOro, ykasaHHbIE YacTH B3aUMOJICHCTBYIO C

BHEIITHUM MHUPOM uepe3 cBou opThl (Inbox U Resource).

Department

IChief
. Q) .
chief: subordinates:

Position[1] Position|[*]

©
¢
ISubordinate

ﬁ i

jjlnbox Resourceiﬂ

IDepartment IResource
Puc. OwmmbOka! Teker yka3zaHHOro CTWiIs B JOKYMEHTe

orcyrcrByeT..50. J[narpamma BHYTpEeHHEH CTPYKTYpHI Kiacca Department
3.5.2. Koonepauus

Kooneparuss — 310 emie oanH KiaccuPpuKaTtop, KOTOPHIH HMEET
BHYTPEHHIOKO CTPYKTYypy. C HEKOTOpOW HATSKKOW KOONEPAIUI0 MOXKHO
Ha3BaTh  Pa3HOBUJIHOCTHIO  CTPYKTYPUPOBAHHOTO  KjaccupukaTopa,
OTJINYHE KOTOPOTO COCTOMUT B TOM, UYTO KOOIEPALMS HUKOTJA HE BIIAIECET
CBOMMHM 4YacTAMH. HacTu CBs3aHbI MEXIY COOOM MOCPEACTBOM y4acTHs B
KooTepaluu, a He (U3NIECKUM BXOXIACHUEM BHYTPh Hee.

IIpu  ompeneneHuM  BHYTPEHHEHM  CTPYKTYpPhl  KOOIIEpalUH
UCIIONB3YIOTCA TE JK€ Camble CYIIHOCTHM, 4YTO W JJI ONHUCAHUsA
CTPYKTYpPUPOBAHHBIX  KJIAaCCH(PUKATOPOB, TOITOMY Mbl He Oynem
nepecka3biBaTh COAEpkKaHUE Mpenblayiiero naparpada, a ToabKO BHECEM
HEO0OXOAMMBbIE YTOUHEHHUSI.

Koonepanuss ~ ompenenser  HEOOXOAMMBIM 118 pEILICHUS
MOCTaBIICHHON 3ajaur HAOOp KOOMEPHUPYIOUIUXCS YYaCTHHUKOB B BHJE
poneti. B KaxIOM KOHKPETHOM cllydya€ »dTH pojid OyayT urparh
KOHKPETHbIE  3K3eMIUIIpbl  KiaccupukaropoB. CyllecTBEeHHbIE A
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peraeMoi 3a7a4v B3aUMOOTHONIEHUS MEXAY POJISIMU MOKAa3bIBAIOTCS Ha
IuarpaMMe coeouHumensmu, Onpeiessss TakuM oOpa3oM HEOOXOAUMBbIE
CBS3U.

B nensx HarisIHOCTH MOJE3HO OMMUCHIBATH B KOONEPALIUH TOJIBKO TE
aCIeKThl KJIacCU(PUKATOPOB, KOTOPHIE CYIIECTBEHHBI I peliaeMoun
3a/laud, ¥ UCKJII0YATh OCTajbHbIC. B pe3ynbTaTe, OJUH U TOT K€ yYaCTHUK
MOXET OJTHOBPEMEHHO MI'PaTh Pa3HbIC POJU B PA3IMYHBIX KOONEPAUUAX, U
KaxJas Kkoorepauus OyJeT MpeACTaBIsATh TOJBKO CYIIECTBEHHBIC s
CBOEH 11€JIM aCTEKThl 3TOI0 YYaCTHHUKA.

OTnenbHO OT CTPYKTYPBI KOOMEpAIlMy OMHUCHIBACTCS €€ MOBEACHUE,
HaIlpUMep, Yepe3 TuarpaMmbl B3aUMOJACHCTBHS.

OO6parumcst Kk MHPOPMAIIMOHHON CUCTEME oTnena KaapoB. Ha puc.
omwuOkal Tekcr ykazaHHOrO CTWISI B JOKyMeHTe OTCyTcTBYeT..50
NPHUBEJCHA BHYTPCHHSS CTPYKTypa TmojapasienceHus (Department),
ONMUCHIBAIOIIAsl  B3aWMMOJCHCTBHE  HayaJbHUKA W  MOJYUHEHHBIX.
PaccMoTpuM HEMHOTO 0oJiee CIOXKHBIN Cllydail, Korja y HadyalbHUKA €CTh
OJINH WJIM HECKOJIbKO 3aMECTUTENEH, Yepe3 KOTOPhIX OH B3aUMOJICHUCTBYET
C MOAYMHEHHbIMU. Eciiu mocTpouth auarpamMmy BHYTPEHHEU CTPYKTYpbI
JUIi  Takoro ciy4dasi, ONWCAaHWE B3aUMOJCHUCTBUS HAYaJIbHUKA C
3aMECTUTENISIMU Ha Hel Oyaer AyOnupoBaTh OINMKMCAHHWE B3aMMOJCHCTBUS
3aMECTUTENIe C TOJYMHEHHBIMU (M HayajJbHHUKA C IOJYMHECHHBIMU B
ucxoAaHou auarpamme). M30exaTh Takoll W30BITOYHOCTH TIO3BOJISET
Koonepayusi, C TIOMOIIBID  KOTOPOM  MOXHO OIUCATh  CXEMY
B3aMMOJICUCTBUA  OAWH  pa3 W NOPUMEHUTb K  Pa3IUYHBIM
B3aUMO/ICHCTBYIOIIUM YaCTSIM.

Koomnepamuss wu3o0pakaeTrcs B BUJE NYHKTUPHOTO DILIHUIICA,
COJIEpIKaIlleT0 UMsI Koomnepauuu. BHYTpeHHsIs CTpyKTypa KOoNepauuud B
dbopme pouneit (1) u coemuauTencii (2) MoxeT OBITh TOKa3aHa BHYTPH
AJUIMIICA HA OTAeNbHOM nuarpamme. Hampumep, Ha puc. ommOka! Tteker
YKA3aHHOT0 CTHJISI B IOKYMEHTe OTCYTCTBYeT..D1l mpuBeIeHa Koomepamus,

OITMChIBArOIIass OTHOICHWA Ha4YaJIbHUKA U ITOJYMHCHHBIX.
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— Subordination ~
/ AN
/ . AN
/ b di t )
\ chief:IChief subordinate: /
\ ISubordinate /
AN S
~ ~
~ 1 -
\\ //

~— ——

—_ -

Puc. OmmbOka! Teker yka3aHHOro CcTWiIsE B JOKYMEHTe
orcyrcTByeT..51. Koonepanus HavaJibHUKA U TIO]Y4UHEHHOTO

3.5.3. O0pa3ubl NPOEKTUPOBAHUS

Ucnons3oBanne koomepamuid B UML TecHO CBA3aHO € TakKuM
MOHATHEM KakK o00pa3libl MPOCKTUPOBAHMS, KOTOPHIE B CBOIO OuYEpe.lb
ABJSIFOTCS OJIHUM W3 BUAOB MATTEPHOB. /(711 M3y4yeHHs NAHHOTO ACIEKTa
BEpHEMCSI K MOJICTMPOBAaHUIO0 MH(OPMAIIMOHHOW CHUCTEMBbI OTJIeNia KaJpoB
U €IlIe pa3 IMOCMOTPUM Ha peallu3alMI0 BApHAHTA MCIIOJIb30BAHUSA Hire
Person, NPEACTABICHHOIO HA pucC. 2.22.

XOTsl BHEIIHE BCE€ BBIMJIAUT yAOBIECTBOPUTEIBHO, HA CAMOM JEJE B
JTAaHHOM pealu3alyMy MOJHO HeJI0YeTOB. Bece uTo HaM ocTaeTcs caenath —
3TO MPEJIOKHUTh HOBYIO JHarpaMMmy IMOCJIEAOBATENbHOCTH (CM. pHC.
omuOKa!l TeKeT yKa3aHHOro CTWIS B JOKYMEHTe OTCYTCTBYeT..52) s
peanu3aluu TUIOBOIO CIECHAPUs MPUEMA COTPYIHUKA, YAOBIECTBOPSIONLYIO
npuniuny Model-View Separation.
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sd TunoBOM CcLeHapuUM¥ npuema COprHHMKa/)

:Personell ] dpt: pos:
:Company s
ManagerGUI Department Position

open
HireForm()

createPrs ()

T
|
|
|
|
|
|
|
|
|
|
par T new newPrs
i createdPrs (newPrs) ( } Person
i i | }
| | | |
——————————— e Tttt o e A
; getFreePosForDep ;
(bt 3 3
i igetFreePos()
} } » lookUp ()
| | |
| pos I poes
;< 7777777777777777777777777777 |

fill
HireForm ()

occupyPosByPrs
(pos,newPrs)

occupy (newPrs)

close

HireForm () assign (pos)

N
- L

Puc. OwmmbOka! Teker yka3aHHOro Cruiasi B JOKYMEHTe
oTCyTCTBYeT..52. JlnarpamMmMa mMoCiI€A0BaTEIbHOCTU AJII TUIOBOIO CLIEHAPHS
npremMa CoTpyIHUKa

3.5.4. Dx3eMILIAPBI KjIacCH(PUKATOPOB

B mpenpiaymmx Ttemax Mbl yKE€ PacCMOTPENM JOCTATOYHO MHOTO
pasnuyHbIX Ki1accudukaTopoB. OMHAKO TIPU ATOM MBI BCETIA JeNalld YIIOP
Ha TO, YTO KJIacCU(UKATOp SIBISETCS NECKPUNTOPOM, T.€. OINUCATEIEM
OJTHOTUIHBIX O0OBEKTOB, HO HUKOTJ]A HE BEJIM IIEJICHAIIPABICHHO Pa3roBOp
00 o9Kk3eMIuIApax kiaccupukaropoB. Temeppr y HAc HaKOMIIOCHh
JIOCTAaTOYHO MaTepualia, YTOObI BOCTIOJIHUTH 3TOT TIPOOe.

JInst Toro 4toObl yKas3aTh, UTO DJEMEHT Ha JUarpaMMe SBJISICTCS
MMEHHO JK3EMIUISIPOM KiaccupuKaTopa, a HE caMUM KIacCU(PUKaTOpoOM,

INPUMCHACTCA CIICAYIOMIasa HOTALlUA — €I'0 UMA IIOAYCPKHUBAIOT.
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He Moryr wuMeTh KOHKPETHBIX OK3EMIUISIPOB  aOCTpaKkTHBIC
KJIacCU(PUKATOPBl, K KOTOPBIM OTHOCSITCS, HampuMmep, UHTepdenc
(crepeoTun «interface») W JIOOBIC JPYrHe KIACCU(PUKATOPHI C
OrpaHMYCHUCM {abstract}.

Tak:ke OCOOHSIKOM CTOUT JK3EMIUISIP acCOLMAIliU, KOTOPBIA HOCUT
CIElUAIbHOE Ha3BaHWE — CBs3b. l[loagpoOHee wucHoab30BaHUE CBS3EH
OyneT oOCyXaaThCsl B CIEAYIONIEH TJIaBe, MOCBIIIEHHON MOJEIUPOBAHUIO
B3aMMO/ICUCTBUSA, & CEHYAC MbI JIUIIb CKaXEM, YTO CBSI3b HE UMEET UMEHU
U TI0OATOMY BBIJCIATh MOAYEpKUBaHHMEM Heuero. M XoTd HoTauuu
accoIlMalli M CBSI3U OJMHAKOBBI (CIUIONIHAS JIMHUA), OJHAKO 5TO HE
3HAUYUT, YTO CBSA3b MOXKET OBITh CIIyTaHA C aCCOLUAIMEN — y HUX pa3HbIC
CHOCOOBbI UCTIOJIb30BAHUS.

OK3eMIUIsIppl  Kiaccudukaropa  "Tunm  JaHHBIX"  (CTepeoTHIl
«dataType») W €ro clneuuaau3aluu "TPUMUTUBHBIA TUI" (CTEpeOTHIl
«primitive») Ha AMarpaMMax B OOJBIIMHCTBE CIy4aeB MPEICTABISIOTCS
B BHJI€ HAayaJbHBIX WM KOHCTAHTHBIX 3HAYEHUU JJIsi aTpUOYyTOB APYTHUX
KkjnaccuukaropoB. Jns BO3MOMXKHBIX JK3EMIUISIPOB  KjaccupukaTopa
"mepeuncnenue"  (cTepeoTHn  «enumeration»)  MpPeayCMOTpEHa
crienpaiibHass HoTanus (CM. pHUC. omrMOKa! TeKCT yKa3aHHOro CTHJISI B
JIOKYMEHTE 0TCYTCTBYeT..28).

[IpuMep uCMONB30BaHUS IK3EMIUISIPOB ACHCTBYIOLIErO JIMLA IS
WH(POpPMAIMOHHON CHUCTEMBI OT/eNa KaJpOoB MPUBEIECH Ha puc. omurokal
TEKCT YKA3aHHOTO CTHWISA B [OKyMeHTe oTcyTcTByeT..53. I[lonb3ysch
cllydyaeM, Mbl MPOAEMOHCTPUPYEM HA HTOM NPUMEPE albTEPHATUBHYIO
HOTAUMIO [UIsl TPEACTABIEHUS JEUCTBYIOIIErO JiMIA — KIJIAcC Co

CTepeoTHNIOM «actor» (1).
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A

«instanceOf» -~
MC OK /////’ ViBaHORBRA
. «Kactor»
Hire
Personnel 1
Person
Manager
«instanceOf» \\\\\ %
[leTpoBa:
Personnel
Manager

Puc. OwmmbOka! Teker yka3zaHHOIo CTHiIs B JOKYMEHTe
orcyTcrBYyeT..53. [IpuMep ncnoab30BaHKe K3EMIUIIPOB ACHCTBYIONIINX JIHI

bospiryro moMonip Npu  MOAENMPOBAHUU CUCTEMBI OKa3bIBAIOT
DK3EMILIPHI y3JI0B (cTepeoTuIsl «devicey,
«executionEnvironment») W pa3MeEllaeMble Ha HUX BK3EMIULSIPbI
apTedakToB (cTepeoTHN «artifact» W JAPyrue CTEPEOTHUIIBI, YKa3aHHBIC
B Tabmwuie 3.12), KoTopble H300paXKAIOTCS HA JUarpaMMe pa3MeIIeHusI.

B caydae mHbOpManMOHHON CHCTEMBI OTHENa KaJpoB, HANpUMED,
BMECTO PACCMOTPEHUS aOCTPAKTHBIX BBIYUCIUTENBHBIX Y3JI0B, MOKHO
paccMaTpuBaTh KOHKPETHBIE KOMIIBIOTEPHI, KOTOPBIE HMMEKOTCA Y
OpraHu3allii B HaJU4YUW, MW pa3MelaTb Ha OATUX KOHKPETHBIX
KOMITBIOTEPAX KOHKPETHBIC SK3EMILISIPBI TPOTPAMMBL.

[Tocnennmii kmaccudukaTtop, paccMaTpuBaeMblii B paMKaxX 3TOTO
naparpada — KoMrnoHeHT. KOMIIOHEHT MO ONpeAeIeHUI0 HE MOKET UMETh
DK3EMIUIIPOB, TaK KaK CYIIECTBYET TOJBKO Ha 3Tane MOJEITUPOBAHMS

CHUCTEMBI, T/I¢ HUKAKHX YK3EMILIIPOB OBITh HE MOXKET.
3.5.5. O0beKTHI U AMArpaMMa 00beKTOB

s npeocmasnenusi oovekmos 6 UML cywecmeyem cneyuaibHasi
ouazpamma — ouazpamma oovexkmos (0bject diagram).
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ITocne crTosb MOAPOOHOTO pa3zdopa JuarpaMM KIJIIAaCCOB M €€
COCTaBJISIIONTUX B paMKaxX JaHHOW TJIaBbl, MAJIO YTO OCTAJIOCh J0OAaBUTH
OTHOCUTEIILHO AUarpaMM OObEKTOB.

C onaHO¥ CTOpPOHBI, AuUarpamMmMa OOBEKTOB — O3TO HE Oosiee yeM
JaCTHBIA CiIy4all nauarpamMmbl kiaccoB. CyIIHOCTSAMH Ha Juarpamme
OOBEKTOB SIBIIIOTCS OOBEKTHI, T. €. IK3EMIUIIPHI KiaccoB. KX wumeHa
noauepkuBaercs. OTHOIICHUSIMU Ha JuUarpamMme OOBEKTOB SBIISIIOTCA
CBSI3M, T.€. JK3eMIULIpbl accouuanuii. OTHIOJb HE BCE JOIMOJIHEHUS,
PETYCMOTPEHHBIE [IJI1 acCONMAIMi, WMEIOT CMBICI W MOTYT OBITh
IOKa3aHbl ISl CBA3€M. B 4acTHOCTH, KPAaTHOCTH ISl MOJIFOCOB CBSI3U HE
uMeeT cmbicia. OOBIUHO CBSI3b OTOOpa)KaeTcs MPOCTO B BUJIEC JIMHUH,
COEIUHSIONIEN 00BEKTHI, 0€3 KaKUX-JIN0O TOMOIHEHHIA.

C napyrodi  CTOpPOHBI, MOXXHO pacCMarTpuBaTh JUarpaMMy
00BEKTOB KaK JaMIl MaMsATH B HEKOTOPHIK MOMEHT BBITTOJHEHHUS CHUCTEMBI
(T.e. mpuMep TOro, KakHe KOHKPETHbIE OOBEKTHI COCYIIECTBYIOT B
HEKOTOPBIA MOMEHT BPEMEHH U KaKU€ MEXK]Ty HUIMHU YCTaHOBJICHBI CBSI3M).

[TockonpKy nuarpamma 0ObEKTOB — ATO HE 0oJiee ueM IpHUMep, ee
omwmcaTellbHas Chjia HeBelIMKa. Bce, 9TO MOXKHO MOKa3aTh Ha Juarpamme
00BEKTOB, MOKHO TIOKa3aTh M Ha JAMarpaMMme B3aWMOJICUCTBHUS B (opme
KOMMYHUKAIIMU, TpuyYeM ropa3ao Oonee wuHpopmaTuBHO. [losTomy
JTUarpaMMbl 00BEKTOB HCITOIB3YIOTCSI CPAaBHUTEIHHO PEIIKO.

BbIBO/IbI I10 I'V/IABE 3

1. CTpykTypa CJHOXHOM CHCTEMBI ONMUCHIBAETCSI HAa YpPOBHE
JIECKPUTITOPOB.

2. JlmarpaMMbl  KJIaCCOB  MOJCIHPYIOT CTPYKTYpy KIJIacCOB U
OTHOIIEHUW MEXy HUMHU.

3. Kimaccpl BRIOMparOTCS Ha OCHOBE aHalM3a MPEIMETHOW 00J1acTH,
B3aMMHOTO COTJIACOBAHUS DJEMEHTOB MOJCIA U OOIHUX TEOPETUUECKHUX
COOOpaKEHU.

4. B3anMOCBs3b MEXJY KJIacCaMH OIHMCBHIBASTCS, MPEXKJE BCETO, C
MIOMOIIIBI0 OTHOIIEHUH OOOOIIEHHS W accoluanuu. Pexe C MOMOIIbIo
OTHOIIIEHU 3aBUCUMOCTH U peasn3aIiu.
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5. OTHOLIEHHE accoUMalud UMeeT OOoNbIIOW HAOOp pa3IMYHBIX
JOTIOJIHEHUM, C TOMOIIbI0 KOTOPBIX MOXHO YKa3aTb OCOOEHHOCTH
OTHOIIICHUN MEXIY KJIACCaAMU.

6. MHOXXEeCTBa KJIAaCCOB MOTYT OOBEIUHATHCS B  JIOTHYECKYIO
CTPYKTYPY — KOMIIOHEHT.

/. Kaxplii KOMIIOHEHT ONMUCHIBAETCA HAO0OpOM TpeOdyeMblX U
obecrieYeHHbIX HHTEP(EUCOB.

8. KoMIOHEHT M KJlacChl KakK B3JEMEHTbl MOJEIM CBSA3BIBAIOTCS C
GU3MYECKUMU  CYLIHOCTSIMU —  apTepakraMu — € [OMOUIBIO
MaHH(ecTaIH.

9. JluarpaMmbl KOMIIOHEHTOB MOJEIUPYIOT CTPYKTYpPY KOMIIOHEHTOB
(apTedakToB) U B3aMMOCBS3EH MEX Ty HUMHU.

10. luarpammsl pa3MenieHus MOZJETUPYIOT CTPYKTYPY
BBIYHMCIIUTENbHBIX PECYPCOB M Pa3MEIICHHBIX HAa HUX apTe(aKTOB.

11. JIlmarpamMmMbl BHYTPEHHEN CTPYKTYpbl IIOKA3bIBAIOT KOHTEKCT
B3aMMOJICHCTBUSL YacCTEH CIIOKHBIX KJIAaCCHU(PUKATOPOB, MPUYEM YacTH, B
CBOIO OY€pe/lb, MOTYT UMETh BHYTPEHHIOIO CTPYKTYPY.

12. Koonepauust —  3T0  cmocod  mMoOKa3aThb ~ KOHTEKCTa
B3aMMO/JICHCTBUS HECKOIBKUX KIacCU(PUKATOPOB

13. Jluarpamma OOBEKTOB — 3TO MPUMEP CBSA3EH MPOrPaMMHBIX
OOBEKTOB B OTJIEJIbHBII1 MOMEHT BBINOJHEHUS CUCTEMBI.
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I'/IABA 4. MOAEJINPOBAHUE INOBE/IEHUSA

4.1. MOJAEJIN HOBEJAEHUSA

IIpy co3manum mporpaMMHON CHCTEMBI HEJOCTATOYHO OTBETUTH HA
Bompockl "uto nenmaer cucrema?" (rimaBa 0) m "u3 wero oHa cocrout?"
(rmaBa Omuobka! HMcTOYHMK CCBUJIKH He HalaeH.) — TpeOyercs
OTBETUTh Ha BoOIpoc "Kak paboraer cuctema?". OTBET Ha 3TOT BOIPOC
JA€T MOJIeJIb MOBeICHMSI.

Mooenv noseoenusn (behavior model) — smo onucanue ancopumma
padomul cucmemeol.

CpenctBa monenupoBanus noseaeHuss B UML, BBuay pasnooOpazus
oOnmacTell mNpUMEHEHUs S3bIKa, JOJDKHBI  YIOBJIETBOPSTH  HaOOPY
pPa3IMUHBIX M YAaCTUYHO MPOTUBOPEUYUBBLIX TpeOoBanuil. Ilepeuncinm
HEKOTOpPHIE U3 HUX.

1. Mogeab HOKHA OBITH [JOCTATOYHO JAETAJbHOW JJf TOrO,
4yTOOBI TMOCJHYKUTH OCHOBOM /ISl COCTABJIEHHSI KOMIbIOTEPHOM
NMPOrpaMMbl — KOMIIBIOTEP HE CMOXET CaMOCTOATENBHO ''momymarh”
OMYIICHHBIC JIETAIH.

2. Moaeab J0/oKHA ObITH KOMIAKTHOW M 0003pMMOii, 4TOOBI
CJIYKUTh CPEACTBOM O0IIEHHs] MEXKIY JIOAbMH B MIPOIECCEe Pa3pabOTKU
CUCTEMBI U JIJIs1 0OMEHA UJICSIMU.

3. Moaesb He J0JIKHA 3aBHCETh OT OCOOEHHOCTeNl peau3auuu
KOHKPETHBIX KOMIBIOTEPOB, CpPeICTB MNPOrpaMMHUPOBAHHUS U
TEXHOJIOT Ui, 4TOOBI HE Cy>XaTh 00JacTh MpuMeHeHus s3bika UML.

4. CpeacrBa moaenupoBanusi nopeaenusi B UML 10xHBI OBITH
3HAKOMBIMHM W TNPHUBBLIYHBIMHM IS OOJBIIMHCTBA MOJIb30BaTeJiei
SI3bIKA ¥ HE JOJDKHBI IIPOTHBOPEUYUTH TPEOOBaHUSAM HamOOJEe XOIOBBIX
napajgurM NporpaMMUpPOBAHHUS.

VY noBneTBOpUTH Cpa3y BCeM TpeOOBaHUSAM B MOJHOW Mepe, BUIUMO,
MPaKTUYECKH HEBO3MOXKHO — CpeJICTBa MojienupoBanus nopegaenus UML

ABJIKOTCA PE3YyJIbTATOM MHOI'OYHUCICHHBIX KOMIIPOMHUCCOB.
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B UML npenycMOTpEHO HECKOJBKO PAa3JIMYHBIX CPEACTB JUJIA
omnucaHus MoBe/iIeHusl. BbIOOp TOrO MM MHOTO CPEACTBA AUKTYETCS TUIIOM
MOBEJICHUSI, KOTOPOE HYKHO ONHUCATh.

MpI pazgenuiiv Bce cpeacTBa MojienupoBanus noseaeHus B UML Ha
YEThIPE TPYMIIBIL:

- ONIMCAaHHEe TIOBeJeHHSI ¢ SIBHBIM BblJe/ICHHEM COCTOSIHMIA,
3a7a€TCs TMarpaMMamMy aBTOMAra;

- ONIMCaHHeE NMOBeJAeHHUs] ¢ IBHBIM BbIleJIEeHUEM NOTOKOB JaHHBIXH
yHnpaBJeHUs, 331a€TCSI AUarpaMMaMH J1€TEIIbHOCTHY;

- ONIMCaHHe MoBeAEHUS KaK YHOPSAA0YEHHOM
MoCJIeq0BATEIbHOCTH COOOIIIEHUH; 3aJ1aeTcs IrarpaMMaMu
B3aMMO/ICUCTBUSA B YEThIpEX (hopMax;

- ONIMCAHUE MAPAJUICJbHOI0 MOBEACHUS, 33/1A€TCA CICIUATIbHBIMU
CpPEACTBaMHM Ha Ka)JOW U3 JuarpaMm ONHMCHIBAIOIINX MTOBEJACHHUE.

Bce 5Tu cpencTBa onMcaHbl B UETHIPEX CICAYIOMIMX pa3ciax.

4.2. IUATPAMMBI ABTOMATA

Jluazpammol asmomama (state machine diagram) ¢ UML sersiomces
peanuzayuerl OCHOBHOU UOeU UCHONb308AHUSL KOHEYHBIX aA8MOMAMO8 KaK
cpeocmea OnucaHus ancopummos U, mem CAMbiM, MOOEIUPOBAHUSL
noGeOeHUsl.

Koneunbie aBTomatsl B UML peann3oBaHbl 10BOJIBHO CBOEOOPa3HO.
C omHOW CTOPOHBI, B OCHOBY ITOJIOKEHO KJIACCHYECKOE IPECTaBICHUE
aBTomata B (popme rpada cocrosHuii-nepexoaoB. C Apyrod CTOPOHBI, K
Kimaccuuecko  gopMe  m00aBiIeHO  OONBIIOE  YHUCIO  Pa3IMYHBIX
pacIIMpPEeHU ¥ BCIIOMOTaTEIBbHBIX 0003HAYCHHH, KOTOPBIE, CTPOTO TOBOPS,
HEe 00s13aTeIbHbl — 0€3 HUX B MPUHIIUIIE MOXKHO ObLJIO ObI 00OUTHCH — HO
OHH BEChMa yJOOHBI M HATJISAHBI PYU COCTaBJIECHUU Auarpamm. boibmryio
4acTh 3TUX paclIMpeHuil B cBoe BpeMs, HezaBucuMo o UML, npennoxun
JloBun Xapen. OH ke BBeJ TEPMHH auarpamMma cocTtosHui (statechart),
uakopriopupoBanHplii B UML 1 m mepenMeHOBaHHBII B JUarpammy
aBTomata B UML 2.
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Wtak, HaunHas 0030p CPEJACTB MOJACIMPOBAHMS C CAMOTO BEPXHETO
YPOBHS, MOXHO KOHCTaTHpPOBaTh, YTO Ha JgUarpaMmMax aBTOMara
MPUMEHSICTCSI BCETO OJWH THIT CYIIHOCTEH — COCTOSIHHUS, U BCETO OJIUH
TUTl OTHOIIEHUN — Tiepexoibl. COBOKYITHOCTh COCTOSIHUN M IEPEX0JI0B
MEXTy HUMU 00pa3yeT KOHeYHbll a8momant.

Takum 00pa3om, TUIIOB CYIIHOCTEW W OTHOLIEHUW MPEAEIIbHO MaJlo,
HO TIOJITWIIOB, BAPUAHTOB HOTAIMHM W CIICIUAJIBHBIX CIy4aeB Ui HHUX
OTIPEICIICHO MHOTO (MOKET OBITh, TaKE CIIMIIIKOM MHOTO).

A MMEHHO, COCTOSTHHUS OBIBAIOT:

- mpocThie (Simple),

- coctaBHbIe (COMpOSite) aByx BUAOB: opToroHanbHbie (Orthogonal)
U HET,

- crienranbHbie (pseudo),

- cceutounbie (Submachine),

M KaXIBIH THI COCTOSHHA WMEET JOINOJHHUTEIbHBIC TOATHITEI |
Pa3IUYHBIE COCTABIISIONINE DJIEMEHTHI.

[lepexoanl OBIBAIOT npocmbvie U COCMABHble, W KAXIBIN Tepexos
COJICPIKUT OT JIBYX JIO MATH COCTABJISIOIINX:

- HICXO/HOE COCTOsIHUE (Source),

- coObITHE TIepexoa (trigger event),

- cropoxkeBoe ycioBue (guard),

- neiictBue Ha nepexoje (effect),

- iesieBoe coctosinue (target).

PaccMoTpuM Bce 3TH 3JIEMEHTBI 110 TIOPSIAKY.

4.2.1. TIpocToe cocTosiHUE

[Ipoctoe coctostnue sBasercs B UML mpocTeiM  TOJBKO 11O
Ha3BaHUIO — OHO MMEET CIEAYIONIYI0 CTPYKTYPY:

- ums (name);

- neiicTBue npu Bxoze (entry action);

- neiicTBUe npu BbIXoe (exit action);

- OIMCaHNe MHOXKECTBA BHYTpeHHUX TepexonoB (internal transitions)

1 COOTBETCTBYIOIIUX JICCTBU;
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- BHYTPEHHsIS JieaTeabHoCTh (O activity);

- MHOKECTBO OTJIOXKCHHBIX coObITHiA (defer events).

Hmsa  cocmosnus  sSBISETCS  00s3aTenbHBIM.  Bce  ocTtanbHbIE
COCTABJISAIOIIME ITPOCTOTO COCTOSIHUS HE SBIISIIOTCS 00513aTeIIbHBIMU.

eticmsue npu 6xode (0003HaYaETCS IPU MOMOIIH KIIFOYEBOIO CJIOBA
entry)— OTO YyKa3aHHWE aTOMapHOro JCHCTBHUSA, KOTOPOE JIOJDKHO
BBITIOJTHATHCS TPU TIEPEX0Jie aBToMaTa B JaHHOE cocTosiHue. [lelicTBue
IIPU BXOJI€ BBITIOJHSICTCS MOCJe BCEX IPYTUX JICUCTBUM, MPEAMMCAHHBIX
MepPeX0/I0M, MEPEBOASAIIUM aBTOMAT B JTAHHOE COCTOSIHUE.

evicmseue npu 6vixode (0003HAYaeTCs MPU TMOMOIIU KIHOUYEBOTO
CIIOBa exit)— 3TO yKa3aHHE aTOMAapHOrO JCHUCTBHUSA, KOTOPOE JOJIKHO
BBITIOJIHATHCS MPU MEPEXOJIE ABTOMATa U3 JAHHOTO COCTOsIHUSA. [lelicTBue
IpU BBIXOJIC BBIMIOJHSETCS A0 BCEX JPYTrUX ACHCTBUH, MPEANMUCAHHBIX
MEePEX0/10M, BBIBOASIIIUM aBTOMAT U3 TAHHOTO COCTOSIHHUS.

MHO€eCTBO BHYTPEHHHX NEPEXOJIOB — 3TO MHOMKECTBO MPOCTHIX
MEPEXO0I0B U3 JAHHOI'O COCTOSIHUS B 3TO K€ camoe. Buympenuuti nepexoo
(internal) otmuyaercst oT mpocToro nepexoda 6 ceos (external) Tem, dto
JEUCTBUS MPHU BBIXOJE U BXOJE HE BBIMOJHSIOTCS.

Buympennss ~ Odesmenvnocms  (0003HAYaeTCs MPH  TTOMOIIHU
KJIIOYEBOI0 CJIOBa do) — 3TO YKa3aHHE ACITEIbHOCTH, KOTOpas HAYMHAET
BBITIOJTHATHCS TP MEPEXOJIE B IAHHOE COCTOSIHUE MOCIIE BHIMIOJHEHUS BCEX
JNIEUCTBUN, NPEANMCAHHBIX IEPEXOAOM, BKIIOYas JICMCTBUE HA BXOJE.
BHyTpeHHSS NeSITeNbHOCTh JHOO TPOIOJDKAETCS J0 3aBEpIICHUs, JUOO
NpephIBACTCS B CiIyyae BBINOJHEHUsS Tiepexoaa (B TOM 4YHUCIE H
BHYTPEHHETO Tepexoja). B kiaccudyeckoil Mojeln KOHEYHBIM aBTOMaT,
HaxoJsCh B HEKOTOPOM COCTOSIHUM, HUYETO HE JIeJIacT: OH HaxOJUTCS B
COCTOSIHMU okuaaHus nepexona. B mogenu UML cuutaercs, yTo aBTOMAaT
MO>XHO Harpy3WTh KaKOW-TO TMOJIE3HON (POHOBOU ACATEIHHOCTHIO, KOTOpas
OyJleT MpephIBaThCS MPHU BHIOJHEHUH JIFOOOTO TIepexoia.

Ecru B TO Bpems, Korjga aBTOMAaT HaXOJUTCS B HEKOTOPOM
COCTOSIHUH, TIPOUCXOJUT COOBITHE, JJIsI KOTOPOTO B JAHHOM COCTOSIHUM HE
ompejeseH Imepexoq, To corjgacHo cemantuke UML  Huuero He
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POUCXOIUT M COOBITHE OE3BO3BPATHO TepsieTcs. B HEKOTOPBIX Cirydasix
aToro tpedyercs uzbexars. s aroro B UML npenycmMorpeHo moHsTHe
OTJIO)KEHHOTO COOBITHSI.

Omnooxxcennoe cobvimue — 3TO COOBITHE, I KOTOPOTO HE
OTpezieNieH Mepexo/l B JAHHOM COCTOSTHMH, HO KOTOpOE, TEM HE MEHee, He
JIOJI’KHO OBITh MOTEPSIHO, €CIIM OHO MPOU3O0MIET, TOKAa aBTOMAT HAXOAUTCS
B JAaHHOM COCTOSIHUU (0003Ha4yaeTcs MpHU MOMOIIM KIFOYEBOTO CJIOBA
defer). CeMaHTUKa OTJIOKEHHOTO COOBITUSI TaKOBA: €CJIM MPOUCXOJIUT
OTJIO’)KEHHOE COOBITHE, TO OHO T[OMEIIAeTCI B KOHEIl HEKOTOPOH
CHUCTEMHOW ouepenu OTIOXKEHHBIX coObITuil. [locie mepexona aBTomara B
HOBOE COCTOSIHUE MpOBEpsieTcs (HaunHas ¢ Hayaia) oYepe/lb OTI0KEHHBIX
coObiTuii. Ecnm B oduepenu ecTh cOOBITHE, i KOTOPOTO B HOBOM
COCTOSTHUM OIpe/IeNieH MepPeXoj, TO COOBbITUE M3BIEKACTCS U3 Ouepenud U
MIPOUCXOUT MEPEXO/I.

4.2.2. TIpocroii nepexox

IIpocroit nmepexo Bceraa BEAET U3 OAHOTO COCTOSIHUA B APYTrO€ WU
B TO JK€ caMo€ cOoCTOosHME. [lepexoa HE MOXKET NPUXOANUTh "HUOTKyZA"' U
yxoauth "B HuUKyZa"'. CyIlIecTByeT HECKOJIbKO OrpaHWYECHHN IS
CIECLHUAIBHBIX COCTOSIHWM, HANpPUMEp, U1 HAYAJIBHOTO COCTOSIHUS HE
MOXKET OBITh BXOJAUIMX T[EPEXOJ0B, a i 3aKIOYUTEIbHOTO —
UCXOJIAIMX, & B OCTAJIbHOM MEPEXO0/bl MEKIY COCTOSIHUSIMA MOTYT OBIThH
orpeeeHbl MPOU3BOJbHBIM 00Pa30M.

[Ipoune cocraBusomme — CcOOBITUE TMEpPEeXoja, CTOPOKEBOE
yCIIOBUE U JIEHWCTBHSI Ha MEpexoje He SBIAIOTCS oOs3arenbHbIMU. Ecnn
OHM TPHUCYTCTBYIOT, TO M300paXarOTCS B BHUJE TEKCTa B OMPEACICHHOM
CHUHTAKCHCE PAJIOM CO CTPENKOW, M3o0paxkaroiieid nepexona. CHHTaKcHC
OTIACAHMUS MEPEXO0a CICAYIOIINN:

Cobrirve [ CropoxeBoe ycjoBue | / IencTBue

Hanpumep, B uHPoOpMaIimoHHON cCUCTEME OT/ENAa KaJApPOB MEPEX0]

COTPYJAHHMKA U3 COCTOSIHMS Applicant (KaHAMIAT) B COCTOSIHUC

Employed (HaHATBIH Ha pabOTy) MOXKET OBITH OMHCAH C TOMOIIBIO
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npoctoro mepexona (1), mpencraBieHHOro Ha puc. ommOkal Texer
YKa3aHHOI0 CTWJISI B IOKYMeHTe OTCyTCTBYeT..14.

hire() [isFree]/

meet boss
Applicant } } Employed

Puc. OmmbOka! Tekecr ykKa3aHHOIO CTWIS B  JOKYMEHTe
orcyrcTByeT..14. [IpocToit mepexo

OOmass cemaHTHKa Tiepexoja TakoBa. JlomycTuMm, 4YTO aBTOMAT
HAaXOJUTCS B COCTOSIHMM Applicant, B KOTOPOM OINPEAEIEH UCXOISIIUN
nepexoJ; C CcoObITHEM hire (), CTOPOKEBBIM YCIOBHEM isFree W
JICUCTBUEM meet boss, BEAyUIUU B COCTOSIHUE Employed.

Ecnu Bo3HUKaeT coObiTHE hire (), TO mepexon o30yicoaemcs (B
JJAHHOM COCTOSIHUM MOTYT OBITh OJTHOBPEMEHHO BO30YXKIEHBI HECKOJIBKO
MEePEeX0JIOB — OATO HE CUYUTAETCAd NpPOTHBOpeureM B Mojenu). Jlanee
MPOBEPSETCSI CTOPOKEBOE YCIOBUE isFree (MPOBEPSAIOTCA CTOPOIKEBBIE
YCIIOBHUS BCEX BO30YKJICHHBIX IEPEXOJOB B HEOMPEACICHHOM TMOPSJIKE).
Ecnu cropoxkeBoe yclioBHE BBINIOJHEHO, TO TEPEXOJ]l cpabamvieaem —
BBINIOJIHSAECTCS JACWCTBUE HA BBIXOJIE M3 COCTOSIHMS Applicant,
BBIMIOJTHSAETCS JEUCTBUE HA MEPEXOJE meet boss, BBIIOJHACTCS ICMCTBUEC
Ha BXOJC B COCTOsIHME Employed M aBTOMAaT MNEPEXOAUT B COCTOSHHUEC
Employed. Jlaxe eciu y HECKOJIbKUX B036y)I<I[eHHBIX epexoa0B
CTOPOYKEBBIE YCIIOBUS OKa3bIBAKOTCA WMCTUHHBIMHA, TO, TEM HE MEHEE,
cpabaThiBaeT Bcerga TOJILKO OJHMH IEepexoa M3 BO30yX)IeHHBIX. Kakoii
MMEHHO Tepexoj] cpabaTeiBaeT — HE ompeaeneHo. Takum oOpasowm,
MOBEJICHUE, OITMCHIBAEMOE IO JOOHBIM aBTOMAaToM, SBJISIETCSA
HEJICTEPMUHUPOBAHHBbIM. ECIM K€ CTOPOXKEBOE YyCIOBUE 1sFree He
BBIIIOJTHEHO, TO TMepexoJ He cpabareiBaeT. Ecam HEH oauH U3
BO30YKICHHBIX TIEPEXOJI0B HE cpabarpiBaeT, TO COObITHE hire ()

TEPHETCH U aBTOMAT OCTACTCA B COCTOSHUHU Applicant.
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Co6vimue nepexooa (trigger event)'® — smo mom exoomnoii cumson
(cmumyn), KoOmopulll 6Kyne ¢ MeKYWUM COCMOSHUEeM asmomamad
onpeoensiem ciedyouee coCmosHue.

UML nonyckaer Hamuuue mnepexojioB 0€3 COObITUN — Takoi
TIEPEX 0/ Ha3bIBACTCS MIEPEXOI0M T10 3aBEPIICHUH.

Ilepexoo no 3asepwenuu (Completion transition) — smo nepexoo,
KOMOPbLIL RPOUCX00UN O OKOHYAHUIO HYMPEHHElU 0esimenlbHOCHIU.

PaccmoTrpum nipumep.

M3MEHEHHWA B TEXHUYECKOM 3AJIAHUNA

Cpa3y nocne npuema Ha pabomy KaHOUOAmy Modxcem Ovlmb

HOPYYEHO BbINONHEHUe CcheyuarvbHoco 3aoanus. Ecau kanouoam mne
CHPABACMCs ¢ HUM 8 02080PEHHbI NepUod (UCHbIMAMENbHYIL CPOK), Mo
Mo A6AAemcsi 00CMAMOYHbIM OCHOGAHUeM Oisl yeoabHenus. Ecau oce
KaHOUOam yCnewHo 6blNOJHAEm 3a0aHue, Mo ¢ HUM 3aKA04aemcst 0020680p
Ha NOCMOSIHHYIO pabomy.

Ha puc. ommbka! Tteker yka3aHHOro cTWwissi B JOKYMEHTe
OTCYTCTBYeT..15 NPUBEICHO OJHO W3 BO3MOXKHBIX DPELICHUH, B KOTOPOM
UCIOJIb3YETCSl Kak mpocToi mepexon (1), Tak u mepexon Mo 3aBepllieHUuU

).

16
Hcnonp3yroT Takke TEpMHUH "Tiepekiitoyaroniee coonitue".
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Rejected

[faill] 2
hire() [isFree]/ a on trial
meet boss, get task
Applicant } entry/create account
. exit/destroy account

\g?/do task

[success] 2

On staff

Puc. OmmbOka! Teker yka3aHHOro CcTWiIsE B JOKYMEHTe
orcyrcTByeT..15. Mcnons30BaHue mnepexoia mo 3aBepiieHun

Cmopoosicesoe ycnosue (gQuard) — omo nocuueckoe evipasicenue,
KOMopoe  OONNHCHO  O0KA3ambCsi  UCMUHHLIM Ol MO020,  YmooObl
8030YHCOEHHDBLU Nepexoo0 cpabomall.

B cTopoxeBoM ycrmoBUM MOKHO MCIIOJIB30BaTh 3HAYEHUS aTpUOYTOB
MOJEIUPYEMOT0 3JIEMEHTAa, C KOTOPhIM CBsi3aHa MalllMHA COCTOSIHUMU, a
TaK)K€ 3HAYCHHUS AaPTyMEHTOB TMEPEKJIIOYAIONIEro coObITusa. Takum
0o0pa3oM, 3HaYEHUE CTOPOIKEBOTO YCJIOBHUS BBIYMCIIUTH 3apaHee, Ha dTarie
MOJEIUPOBAHUS,  HEBO3MOXKHO.  CTOpOXKEBOE  YCIOBHUE  JOJKHO
MPOBEPATHCS JUHAMHUYECKH, BO BPEMS BHINIOJIHECHUSI.

JIns Kakaoro BO30YXKJIEHHOTO TMeEpexojia CTOPOKEBOE YCIOBHUE
MPOBEPSIETCS POBHO OJIUH Pa3, Cpa3y IMOcCie TOro, Kak Mmepexo/i BO30yKAeH
U JI0 TOTO, KaK B CUCTEME MPOU3OUIYT Kakue-1uoo Apyrue coObiThs. Eciu
CTOPOKEBOE YCIOBHE JIO)KHO, TO TEpPEeXoj] HE cpabaThiBaeT W COOBITHE
Tepsercs. Jlaxke ecnu BHOCIEACTBUM CTOPOKEBOE YCJIOBUE CTAHET
UCTUHHBIM, TIEPEX0J CMOXET CcpadoTarh, TOJBKO €CIIM TOBTOPHO
BO3HUKHET COOBITHE MEPEXO/Ia.

[TocnenHen cOCTaBIAOIIEH TPOCTOTO MEPEXOAA ABIISIETCS ICHCTBUE.
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Jleticmeue (action) — osmo muenpepvigaemoe u3zeHe amomapHoe
8bIUUCIEHUE, Ybe 8DPEMS 8bINOTHEHUS NPEHeOPeHCUMO MAJlO.

ABTOpBI A3bIKa MOAPA3yMEBAIN, YTO HHCTPYMEHTHI MOAECITUPOBAHUS
OynyT CBsA3bIBaTH C TOHsATHEM JelcTBus B Moaenu UML monstue
NeUcTBUs (MM aHAJIOTUYHOE) B IEJIEBOM SI3bIKE MPOTPAMMHUPOBAHUS.
Hanpumep, 118 OOBIYHBIX SI3BIKOB IMPOrPAaMMUPOBAHUSL JACHCTBUSMHU
ABJISIFOTCSL BBIYMCIICHUE 3HAYEHUS BBIPAXKEHUS M IPUCBAUBAHUE €TI0
MePEMEHHOM, 3amuch OJIOKA JTaHHBIX B (paiij, MOChUIKAa CUTHaIa U T. 1. B
UML npeaycMOTpEeHO HECKOJIbKO THUIIOB JACHCTBHUH, TOXOXKUX [0
CEMaHTHUKE Ha JEHCTBUS B HauboJiee paclpOCTPAHEHHBIX SA3bIKAX
IIPOrpaMMHUPOBAHUSL. OpnHako UML  He  sBisieTca  SI3BIKOM
IpPOrpaMMHUPOBAHUSA M, TEM CaMbIM, HE MPETEHIYEeT Ha TO, YTOOBI OBITH
YHUBEPCAJIBHBIM  SI3bIKOM  ONUCAaHUs JAeucTBUU. llodTtomy moHsTHE
nevictBus B UML co3HaTenbHO HE00MpEeNIesieHO — OCTaBjeHa CBOOO/a,
HEeoOXoAMMasi MHCTPYMEHTaM JUJIi HENPOTUBOPEYUBOTO  PACIIUPEHUS
cemantuku neictBuiit UML no ceMaHTukH AEMCTBHII KOHKPETHOTO SA3bIKA
NporpaMMUpOBaHUs. 37€Ch, B KOHTEKCTE OOCYXICHUS  MallIUHBI
cocrosuuit UML, cTouT nog4epKkHyTh JIBa OOCTOSITENbCTBA.

JeiicTBre SIBJSIETCS AaTOMapHbBIM M HemnpepbiBaembiM. [Ipu
BBITIOJTHEHUHM JCHCTBUSI HAa TIEPEXOJI€ WJIM B COCTOSIHUM HE MOTYT
MPOUCXOJIUTH COOBITHS, MPEPHIBAIOIINE BBHIMIOJHEHUE JercTBUs. TouHee
rOBOPsI, COOBITUE MOXKET MPOU30NTHU, HO CHUCTEMa 00s13aHa 3a/Iep>KaTh €ro
00paboOTKy /10 OKOHYAHHUSI BHITIOJTHEHHUS ICHCTBUS.

JleiicTBHe siBJsieTCH 0e3aIbTEPHATHBHBIM M 3aBepliaeMbiM. Pa3
HA4YaBIIMCh, [JICWCTBUE BBINOJIHAECTCA OO0 KoOHIA. OHO HE MOXKET
"paznyMarh" BBIMOJIHATHCS WM BBIMOJHITHCS HEONPEIEICHHO JI0JTO.

JleicTBUSL SIBASIOTCS Ba)KHEMIIIEM 4YacThlO OMNMCAHMS ITOBEICHMS C
IMOMONIBI0 KOHEYHBIX aBToMaroB. B UML geiicTBus, cocTaBisomnye
npoueaypy peakiuu, ¢(HaKTHYEeCKM HHUYEeM HE OrpaHWYeHbl: B TakK
HA3bIBAEMbIX HE HWHTEPIPETUPYEMBIX JCHCTBHUSX MOTYT OBITH CKPBITHI,
Harpumep,  JroOble  MPOrpaMMUCTCKUE  TpIOKW.  bonee  Toro,
MOCJIEIOBATEILHOCTh JEUCTBUM HA MEPEXOAE TAKKE ABISACTCSH JCUCTBHEM.

142



(CuHTakcuyecku, JIEUCTBUSI B  MOCIEIOBATEIIBHOCTH  Pa3lENaIOTCS
3ansTeiMu). [losToMy dopmanbHble cBOMCTBa MamuHbl coctostHuii UML
TPYJIHO TPOBEPUTH ABTOMATHUYECKH (B OTJIMUHUE OT A0CTPAKTHBIX KOHEUHBIX
apromaroB). C gpyroil cTropoHbl, MamuHel cocrosaud  UML
BBIPA3UTEIbHBI W  HArJISIHbl —  MHOTOUYMCIICHHBIE CHUHTAKCUYECKHE
N00aBJICHUS MTO3BOJISIIOT MOAEIUPOBATH CIIOAKHOE MOBEJECHNE KOMIIAKTHO U

KpacuBao.
4.2.3. CerMeHTHPOBAHHbIE NEePeX0/Ibl

B UML npenycMOTpeHbl CHHTaKCUYECKHUE CPEJICTBA, 10 HEKOTOPOil
CTEIIEHHW  OOJIETYAIONIMe CEMAHTHYECKH TPABHIBHOE  ITOCTPOCHHUE
CTOPOKEBBIX YCJIOBHH 3a cyeT Oojiee HarIsgHOTO HMX H300paKeHU .
TakoOBBIMM SIBJISIFOTCS:

- CCTMCHTUPOBAHHBIE  TIEPEXObI, pEATM3yeMble C  ITOMOIIBIO
MEePEXOHBIX COCTOSIHUM U COCTOSTHUI BBIOOPA,;

- IpeauKar else.

Cezmenmot nepexooa (transition segment) — osmo uwacmu, Ha
KOMmMopble Moxcem Obimb pazouma JuUHUs nepexood.

PazouBaromumu 351eMEHTaMH| SIBJISIOTCS CIICTyIONe (QUTypHI:

- nepexoonoe cocmosnue (junction state) (u3zoOpakaeTcsi B BHJE
HEOOJIBIIIOTO KPY)KKa);

- cocmosnue evlbopa (Choice) (u3o0pakaercs B Bujie poMoOa);

JCHUCTBUS TIOCBUIKM W TIpUEMa CHTHajla, HW300pa)kaloTcsi B BHJIC
(braaxKOB.

CermentupoBanne nepexona npumensiercs B UML B Heckonbkux
CUTyalMsaX. 3JeCh MBI pacCMaTpUBaeM HMX B CBS3H CO CTOPOYKEBBIMHU
YCIIOBHSIMH, a TIPOYHUE CITy4dau OMMIIEM B COOTBETCTBYIOIIIEM KOHTEKCTE.

Heckonmbko mepexomoB, HCXOMSIMIMX W3 JaHHOTO COCTOSHUS W
UMEIOIMMX 00I1ee COOBITHE Mepexojaa, MOXKHO OOBEAMHUTH B JIEPEBO
CETMEHTHUPOBAHHBIX TIEPEXOJO0B CIEAYIOIMM oOpa3oM. Mmeercs onauH
CETMEHT Tepexojaa, KOTOPBhI HAYMHAETCS B KMCXOJHOM COCTOSHUHM U
3aKaHYMBACTCS B TIEPEXOTHOM COCTOSIHUM WM COCTOSTHUU BbIOOpa. Jlamee
U3 3TOTO TMEPEXOJHOTO COCTOSHUS WJIM COCTOSIHHS BBIOOpAa HAUMHAIOTCS
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JPyTUe€ CErMEHTHI, KOTOPhIC 3aKAHUMBAIOTCS B IIEJIEBBIX COCTOSIHUSAX WIIM
HOBBIX TME€PEXOJHBIX COCTOSIHUSIX WJIM COCTOSIHUSIX BbIOOpa. CerMeHT
nepexoja, HAUYMHAIONIMNCA B  HCXOJHOM  COCTOSIHUHM, Ha3bIBaeTC
KOpHe8blM, CETMEHTBI, 3aKaHYMBAIOUIUMECS B IIEJEBBIX COCTOSHHSIX,
Ha3bIBAOTCA ucmosvimuy. CoOObITHE TEepexofa MOXKET OBIThb YKa3aHo
TOJBKO JIJIE KOPHEBOIO CErMEHTAa, JICHCTBHUS Ha MEPEXOJI€ MOTYT OBITh
yKa3aHbl TOJIKO ISl TUCTOBBIX CETMEHTOB, & CTOPOYKEBBIE YCIOBHUS MOTYT
OBITh yKa3aHbI JIJISl JIIOOBIX CErMEHTOB. Takoe /1epeBO CerMeHTHUPOBAHHBIX
MEePEX0/I0B CEMAHTHUYECKU SKBUBAJICHTHO MHOKECTBY MIPOCTHIX MEPEXO0JIOB,
KOTOpO€ TMOJYYUTCA, €CJIM pPacCMOTPETh BCE€ IMYyTH U3 HCXOJHOIO
COCTOSIHMS B LEJIEBBIE COCTOSIHUS, CUMTas BCTPEUYAIOUIMECS Ha IMyTH
CTOPOKEBBIE  YCJIOBUSI COCAMHEHHBIMH KOHBIOHKIWEW (TO  €CTb,
COCJIMHEHHBIMHU JIOTHYECKOM cBsizkoi "U").

3ambICIIOBaTOE ONpeE/eieHrEe MpeapIayIiero ab3aina He TauT B cebe
HUYEro HEOOBIYHOrOo UM HoBoro. Ilokaxkem »TO Ha mOpuUMepe U3
uH(OPMAIIMOHHON CUCTEMBI OT/ea KaJIpOB.

N3MEHEHUWA B TEXHUYECKOM 3AJJAHUN

Ilpu ygonvHenuu compyoHuxka ¢ npeonpusimus, 8 3a8UCUMOCHU OM

NPUYUHDBL, cledyem pa30eisims mpu CAyUas:

1) ysonvHenue compyonuka no co6CmeeHHOMY HCeAAHUIO,

2) yeonbHeHue coOmpyOHUKA NO UHUYUAMUBE AOMUHUCMPAYUU 8
C8A3U C HapyuleHuem COMmMpPYOHUKOM YCILOBUU 002080pa MedHcoy HUM U
npeonpusimue,

3) 8bIHYIHCOEHHOE VBONbHEHUe COMPYOHUKA 6 C853U C NpobieMamu,
om compyonuka He 3asucsiwumu. Ilpu smom noopasymesaemcs oopammnoe
3a4ucienue 8 Wmam npu nepeoll 603MOICHOCMIU.

Jns  peanmuzauuM  3TUX TPEOOBAaHUM BBEJIEM TpU Pa3TUUYHBIX
COCTOSIHHSI JIJIs1 YBOJICHHBIX C TPEIIPUSTHS:

1. Unemployed — paOOTHHK, YBOJUBIIUKUCS TIO COOCTBEHHOMY
JKETaHWIO, TIOBTOPHBIH TPHEM KOTOPOTO JODKEH MPOXOIUTH Ha OOMIUX
OCHOBAHMSIX.
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2.Non grata— CKaHJAIHCT, O€3JIeNbHUK ¥ HaPYIIUTEIh
TPYJIOBOM JUCIUIIINHBI, YBOJCHHBIM 1O WHUIIMATHBE aJIMHHHUCTpAIIHH,
KOTOPOTO HH NMPHU KaKKX 00CTOSATEIIbCTBAX HEJIb3sl HAHMMATh Ha paboTy;

3. Welcome  back—  Xopomuil paOOTHUK, C  KOTOPBIM
aQIMUHUCTpPAIIUU TPHUIILIOCh PACCTaThCs BBHAY BPEMEHHBIX TPYAHOCTEH,
MEePS)KUBAEMBIX TMPEANPHUATHEM, U KOTOPOTO IMPH MEPBOM BO3MOKHOCTHU
CJIEIyeT MPUTIACUTh OOPaTHO.

Ha puc. ommOka! TekeT yka3aHHOro CTWiss B JOKYMEHTe
OTCYTCTBYeT..16 TpEeACTaBICH COOTBETCTBYIONIUH (parMeHT IUarpaMMbl
COCTOSIHHM, B KOTOPOM JIEPEBO CErMEHTHPOBAHHBIX MEPEX0I0B TTOCTPOCHO

C UCIIOJIb30BAaHUEM MEPEXOAHBIX cocTostHuM (1).

1
| fire () [self]

Employed | ‘Unemployed‘

[adm]
Non grata
[good]
Welcome ‘
back

Puc. OmmbOka! Teker yka3aHHOro CcTwiIsi B JOKyYMEHTe
oTcyTcTBYeT..16. /lepeBo cerMeHTHPOBaHHBIX TIEPEXOIOB

[IponoikuM  pacCMOTpEHHE JaHHOrO npumepa. HM3BeCTHO, dYTO
YCJIOBUSI YBOJBbHCHMS adm M self B3aMMHO HCKJIIOYAIOT JAPYr JApyra, u
OJIHO M3 HHUX NPHU YBOJBHEHUHM 00s3aTeIbHO uUMeeT mecto. J[ns sToro
UCIIOJIB3YETCSl KIIFOYEBOE CJOBO else, KOTOpOe O00O03HAYAET YCIIOBHE,
CYMTAIOIIEEC UCTUHHBIM BO BCEX CIyYasX, KOIJa JIO)KHBI BCE APYrue
YCJIOBUS, TIPUINIUCAHHBIE K aJIbTEPHATUBHBIM cerMeHTaMm. YToObI
MOJTYEPKHYTh aJIbTEPHATUBHOCTh YCIIOBUM, Mbl UCIIOJb30BAIU COCIMOAHUS
evibopa (1 Ha puc. ommoOka! TekeT yKa3aHHOro CTWJIS B JOKYMeHTe
orcyTcTByeT..17). B pe3ynbpTaTe OmucaHue CIOKHOM CHCTEMbl YCIOBUM
CTAHOBUTCSl HArJisilHEE U HajaexHoe. Takum oOpa3oM, ¢parMeHT

JUarpaMMbl COCTOSTHUM Ha puc. omuOka!l Teker ykazaHHOro cTwisi B
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JIOKyMeHTe OTCYTCTBYeT..16 CeMaHTHUYeCKU SKBHBAJIECHTEH (hparMeHTy Ha
puc. ommOKka! TekeT yka3aHHOTO CTWJISI B IOKyMeHTe oTcyTcTByeT..17. [Tpu
3TOM COBEPILEHHO SICHO (M 3TO HETPYIHO MPOBEPUTH ABTOMATUUYECKHU), UTO
CUCTEMa YCJIOBUM Ha pUC. OIIMOKA! TeKCT yKa3aHHOIO CTHJIS B JIOKYMEHTe
orcyrcrByeT..17 MOJIHA U AU3BIOHKTUBHA.

1
| fire () [else]
Employed | Unemployed
[adm] 1
[else]
Non grata
[good]
Welcome
back

Puc. OmmbOka! Teker yka3aHHOro CcTWwiIsi B JOKyYMEHTe
orcyrcTByeT..1/. cnons3oBanue npeaukara el se

[TongBomss wWTOr OOCYXACHHUIO CTOPOKEBBIX YCIOBHM, e€IIe pa3s
MOJTYEPKHEM, UYTO CETMECHTHPOBAHHBIE IEPEXOMbl, PEATU30BAHHBIC YEPE3
MEPEXO0AHBIC COCTOSTHUS UJIM COCTOSIHUSI BBIOOpa, HUUEro He J1I00aBISIOT (U
HE YyOaBISIIOT) B CEMAaHTHUKE MOJEIU: O5TO IMPOCTO CHUHTAKCHUYECKHUE
0003HaUYeHUs, BBEACHHBIC I YJI0OCTBAa M HATISAIHOCTH. Ty Xe camylo
CEMaHTHKY, KOTOPYIO MMEIOT (PparMeHTHI AuarpamMM COCTOSHHN Ha pHC.
omuoOKal TekcT ykazaHHOro CTWjisi B JIOKyMeHTe OTCYTCTByeT..16 U puc.
omuoOKal TekeT ykazaHHOro CTW/IsSI B JOKYMEHTEe OTCYTCTBYeT..1l7, MOXXHO
nepeaaTh ¢ MOMOIIBI0 hparMeHTa, MPUBEASHHOTO Ha pHC. omuoKa! Texer
YKa3aHHOTO CTWJISI B TIOKYMEHTe OTCYTCTBYeT..18.
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fire() [self] |

// ‘Unemployed‘
ﬁ fire() [adm & bad] |
Employed L\ | Non grata
kfire() [adm & good] | Welcome ‘
| back

Puc. OmmbOka! Teker yka3aHHOro CcTHiIss B JOKyYMEHTe
orcyTcTByeT..18 MHOXECTBO MPOCTBIX TIEPEXOJAOB C OJHUM COOBITHEM
MEePEX0/1a U Pa3IMYHBIMU CTOPOKEBBIMU YCIOBUAMU

4.2.4. CocTaBHBIC COCTOSTHUS

Brlillie MBI paccMOTpenr TPOCTBIE COCTOSHHS, COOTBETCTBYIOIINE
COCTOSTHHUSIM OOBIYHOM MOJENIM KOHEYHOro aBTroMara. [lpumma mopa
paccMOTpeTh JpyTHe TOHATHS, OJMW3KHE K TOHSITHIO COCTOSHHS, HO
cnerupuueckue aigs UML. Ux MOkHO pa3ienuTh Ha JBE TPYIIIIbL:

- cocTaBHBIE cocTOstHHS (COMpOSite state),

- cnenuanbHbIe coctostHus (pseudo state).

CocTaBHOE COCTOSTHUE MOXKET OBITh

- mocjaenoBarenbHbIM (Sequential / non-orthogonal state),

- mapaJiiesibHbIM (OpTOoroHamsHbIM) (COncurrent / orthogonal state).

Cnemmansabie coctossaus B UML 1 ObIBarOT cieayromux TUIIOB:

- HagasibHoe (initial);

- ciusiame (join);

- pasBuika (fork);

- mepexoanoe (junction);

- BBIOOD (Choice);

- moBepxHocTHOE uctopudeckoe (shallow history);

- youHHOE uctopudeckoe (deep history);

- cuHXpoHU3upyomee (Synch);

- IpeKpaliIeHue BeImoHeHus (terminate),
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- saxnmrounTtensHoe (final);

- ccpu10uHOE coctosHue (Submachine state),

- coctostHue "3armyika” (Stub state).

B UML 2 u3 storo cniicka yaaneHbl CHHXPOHU3HPYIOIIEE COCTOSHUE
M COCTOsIHME '3ariymka', HO BMECTO MOCJIEIHETrO BBEJCHBI JIBA HOBBIX
CHCIHMAIbHBIX COCTOSIHHS: "Toduka BXoma" (entry point) u "touka BbIXOAQ"
(exit point).

Cocmaenoe cocmoanue — 3mo COCMOAHUE, 8 KOMOPOE BIONCEHA
mawuna cocmoanuu. Ecau enoowcena moavko o00Ha MmawiuHa, Mo
COCMoOsiIHUe  HA3vleaemcsi  NOCie008aAMeNbHbIM,  eCIU  HEeCKOIbKO —
napaiesibHbIM.

['my6buna Bnoxennoctu B UML HeorpaHuueHHa, T. €. COCTOSHHUS
BJIO’KEHHOW MAaIlIMHbI COCTOSIHUM Tak»e MOryT ObITh cocTaBHbIMU. B UML
2 TapajulebHBIE COCTOSHUS TIEPEMMEHOBAHBI B OPTOTOHAJBHBIC. MBI
UCIOJIb3yeM 00a TepMHUHA KaK CHHOHUMBI.

Mbl HayHEM C MPOCTOTO TMpUMEpa, UYTOOBI Cpa3y IMOSICHUTH
MparMaTUKy COCTAaBHOI'O COCTOSIHUS, T. €. 3a4€M 3TO TOHSTHUE BBEJCHO B
UML, a 3areM onumemM TOHKOCTH CEMaHTUKH U CBSI3b C JIPYTUMH
MOHSITUAMU MalIuHbI cocTostHuid UML.

Paccmorpum Bcem wu3BecTHBIM mpubop: cBerodop. OH MOXKeT
HAXOJIUTHCS B IBYX OCHOBHBIX COCTOSTHUSX:

- Of f — BooOOHIe He padoTaeT — BBIKIIOYEH WM CIOMAJICS, Kak
CJIVIIIIKOM YacTO OBIBAaET;

- On — paboTaer.

Ho pabortath cBeTOPOp MOXKET MO-Pa3HOMY:

-Blinking — MUTAIONIMH JKENATBIM, JOPOKHOE JIBIDKCHHE HE
perynupyercs;

- Working — paboTaeTr mo-HaCTOSIIEMY U PETYIUPYET ABMKEHUE.

B mnocnennem cnydae y cBerodopa ecTh 4 BHAMMBIX COCTOSIHUSA,
SBIITFOIITUXCSL  MPEANUCHIBAIOIIMME ~ CHUTHAJIAMH  JUII  YYaCTHUKOB
JIOPOKHOTO JTBUKCHUSI:

- Green — 3€JICHBIN CBET, JBM)KEHUE Pa3pEeIICHO;
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- YellowGreen — COCTOSHHE IEpexoJa U3 peKrUMa pa3pelicHUs B
pEXUM 3alpelieHus] JBUKEHHUS (3TO HACTOSIIEE COCTOSIHUE, CBETO(Op
HAXOJIUTCS B HEM 3aMETHOE BpeMs);

- Red — KpAaCHBIN CBET, ABUKEHUE 3aIPEIICHO;

- RedYellow — COCTOSSHHC IIepeXoJia M3 peKHUMa 3alpelicHUs B
peXUM  pa3pelieHus JABUWKEHUS (3TO COCTOSSHUE  OTJIMYHOE  OT
YellowGreen, cBeTOGOp MOJAET HECKOJIBKO MHBIE CBETOBBIE CUTHAJIBI U
YYaCTHUKHU JBUKEHUSI 00S3aHbI 110 APYTrOMY Ha HUX pPearupoBaTh).

Ha puc. ommOka!l TekeT yka3aHHOro cTHiIsi B JOKYMeHTe
oTcyTcTBYeT..19 IIpHBeIeHA COOTBETCTBYIOIIAS JaMarpaMma aBToMara
cBeTodopa C HCIOJB30BAHUEM COCTAaBHBIX COCTOSIHUH (1) (HECKOJIbKO
3a0erast Brepes], Mbl HCIOJIb30BAIM 3/1€Ch COOBITHE TaliMepa, BbIIEIIEMOE

KJIIIOYEBBIM CIIOBOM after).

// On \\

turnOn () ) .
Off Blinking

switchOn ()

1 switchOff ()

~

~

turnoff () Working

-

after 3 sec
‘ RedYellow

E

after 30 sec

@

reen

after 45 sec

YellowGreen
after 5 sec

- /
- /

Puc. OwmmbOka! Teker yka3zaHHOro cruiasi B JOKYMEHTe

t

orcyrcrByeT..19. CocTaBHBIE COCTOSTHUS
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Kak Mbl yXe ynmoMuHanu, B IPUHIIMIIE BCETJla MOKHO OOOUTHCH 0e3
UCIIOJBL30BAaHUSI COCTABHBIX cocTossHUM. Hampumep, Ha puc. ommoOkal
TEKCT YKa3aHHOIO CTWIA B JOKyMeHTe otrcyTcTByeT..20 mMpuBeIcHA
AKBUBAJICHTHAs MalllMHA COCTOSHUM (T. €. OMMCHIBAIOIIAsl TO K€ CaMoe
MOBEJICHUE), HE COJIepKalllasi COCTaBHBIX cocTosiHui. CpaBHEHHE
auarpaMM Ha puc. omuOkal TekeT yka3aHHOro CTWIS B JIOKyMeHTe
orcyrcTByeT..19 u puc. omuOka!l TekeT yKa3aHHOro CTHJISA B JOKYMEHTE
orcyrcTByer..20  SBJISETCSA, MO HAIIEMy MHEHHUIO, JOCTATOYHBIM
00BsicHeHHeM TOT0, 3a4eM B UML BBelieHBI cOCTaBHBIE COCTOSIHUSL.

turnOn () // ‘\
Off L Blinking \\ \\
/7 switchOff ()|

turnOff ()
switchOn ()
switchOff ()
after 3 sec
turnOff () RedYellow

after 30 sec

\\{:Red Green ‘
turnOff ()

after 45 sec

switchOff () 4¥//

after 5 sec
\\ YellowGreen //

turnOff () switchOff ()
\ turnOff () /

Puc. OmmoOka! Tekecr yKa3aHHOIO CTHJIS B JOKYMEHTe

orcyrcTByeT..20. DKBHUBaJieHTHasl aWarpaMma, HE COJeprKalias COCTaBHBIX
COCTOSIHUU

OOmiass uaes COCTaBHOTO COCTOSIHHMSL siCHA. Tenepb HYXKHO
BHUMATEJIbHO pa300paThCsi C JACTAISIMU COCTaBHBIX COCTOSHUN U

CBHBaHHBD(CZHHNHIHepeXOHOB.DABICHeHaeNIBTO IIOCTCIICHHO, HCCKOJIBKO
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pa3 BO3BPATUBIIMCH K OIHACAHUIO CEMAHTUKH COCTABHBIX COCTOSIHUWA H
IIEPEXO0/I0B B MTOAXOIAIIEM KOHTEKCTE.

[lepBoe mpaBuI0 MOKHO CHOPMYIHPOBATH MPAMO 3AECh: MEPEXO U3
COCTaBHOI'O COCTOSIHUS HACIIEAYETCS BCEMHU BJIOKECHHBIMU COCTOSHUSIMH.
Mbl He ciaydallHO yHOTpeOWJIM XapakTEepHbIM TEPMHH OOBEKTHO-
OPUEHTHUPOBAHHOTO MPOTPAMMHUPOBAHHS "HACIEJOBaHUE" B JaHHOM
KOHTeKcTe. [lo HamiemMy MHEHHIO, HAa3HAUYEHUE COCTABHBIX COCTOSHUU
AHANIOTMYHO HA3HAYCHHIO CYIEPKIACCOB:  BBIIBHTH OOIIEE B HECKOIBKHX
JIeMEHTaX W OmHucaTh 3TO oO0llee TOJBKO OauH pa3. Tem cambIM
COKpaIllaeTCsl ONKUCAHWE MOJEIN, U OHA CTAaHOBUTCA OoJiee ynOOHON mis
BOCHPHUSTHS YETIOBEKOM (CpaBHHUTE pUC. OIIMOKa! TeKeT yKa3aHHOTO CTHIIA
B JIOKYMeHTe OTCyTCTBYeT..19 U puc. omudka! Teker ykazanHoro cTujisi B
JIOKyMeHTe oTcyTcTBYeT..20 elie pas).

4.2.5. CnenuaJibHbIE€ COCTOSHUSA

[leperiteM K pacCMOTPEHUIO CHENHAIbHBIX cocTosiHUM. [Ipexne
BCETO, CIEHHAIBHOE COCTOSIHUE COCTOSIHUEM HE SBJISECTCS, B TOM CMBICIE,
YTO aBTOMAT HE MOXET B HEM 'MpeObIBaTh' W OHO HE MOXKET OBbITh
TEKYIIUM aKTUBHBIM COCTOSTHUEM.

Hauanvnoe cocmoanue (initial state) — omo cneyuanvnoe
cocmosiHue, coomeemcmeayloujee cumyayuu, Ko2oa MauwluHa COCMOAHUL
enie He pabomaem.

Ha pumarpamme HadallbHOE€ COCTOSIHME M300pakaeTcs B BHJC
3aKpalIeHHOrO0 Kpykka. HavanpHOE COCTOSIHME HE MMEET TaKux
COCTaBISIIOIIMX, KakK JCHCTBUSI Ha BXOJl€, BBIXOJIE M BHYTPEHHSA
AKTHBHOCTB, HO OHO 00SI3aHO MMETh HCXOMISIIHIT IEPEXO, = BELYILHI B TO

COCTOAHHUE, KOTOPOC 6Y)ICT ABJIATBHCA IO HACTOAICMY IIEPBBIM COCTOAHHUCM

17
Ho cocrosinug He SBISIIOTCA KJIacCU(PUKATOpPAMH, IMOATOMY MPSIMO

WCHOJIL30BAaTh  OTHOIIIEHHE  0000mieHns  ObUI0 OBl  CHHTAKCUYECKHU
HETMPaBWIbHBIM.

18

Pasymeercsi, HavyalbHOE COCTOSIHUE HE MOXET HMETh BXOSIIUX
MepPexX00B — MalTuHa COCTOSTHUM HE MOXKET BEPHYTHCS B CUTYAITUIO 00 Hayaia
cBOEH paboTHI.
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npu pabore MamuHbl cocTOosHUM. Mcxondmmil nmepexos U3 HayaabHOIO
COCTOSIHUSL HE MOXET HMETh COOBITHS TMEepexojia, HO MOXKET HUMETh
CTOPOKEBOE yClIOBHE. B mocnenHeM ciydae JOKHBI OBITh OMPEICIICHBI
HECKOJIbKO TIEePEX0JI0B M3 HAYaJIbHOTO COCTOSIHUS, IPUYEM OJIMH W3 HHUX
00sA3aTeNbHO JOJDKEH cpadaTeiBaTh. B  MNpOrpaMMHUCTCKHX TEpMHHAX
HAYaJIbHOE COCTOSIHME — 3TO METKa TOYKH BXOJla B IIPOrpamMmy.
VYrpaBieHue HEe MOXET 3a7epKaThcsi Ha 3Toi MeTke. Jlaxke rpaduyecku
TUMUYHBIA Cy4yail HA4YaJlbHOTO COCTOSIHUSI C OJHHUM HENOMEUYEHHBIM
NEePEX0JIOM OYEHb MOXO0K Ha OBITOBYIO MUKTOTPaMMy "HAauWHATH 3/1€ChH'.
HadganbHO€ COCTOSIHHE MOXET HMMETh [ECWCTBHE HA NEPEXOJe — 3TO
JEeWCTBUE BBITIOIHSACTCS 0 Hadajia paboThl MAIlIMHBI COCTOSIHUH.
Hackonbko o0O0s3aTeNbHBIM SIBIISETCS HCIOJIB30BAHUE HAYAIBHOTO
COCTOSIHMSI Ha JMarpaMMe aBTomara? OTOT BOOPOC HE HMMEET
OJITHO3HAYHOTO OTBE€TAa — BCE 3aBUCUT OT cCHUTyanuud. Hamnpumep, B
auarpaMMax Ha pHUC. omuOKa! TeKCeT yKka3aHHOrO CTHISA B JOKYMEHTe
orcyrcTByer..19 U puc. omuOKa!l TekeT yka3aHHOro cTuwisi B JOKyMEHTe
orcyrcrByeT..20 Mbl 00ONIINCH 0€3 HAYaJbHOTO COCTOSIHHS, M IOBEJICHUE
cBeropopa He CTalO OT ATOro MeHee MNOHATHbIM. OJHAKO B JPYTrHUX
CIydyasX HaJlMuWe HAYaJIbHOTO COCTOSHHUS MOJKET OBITh JKeJIaTeIbHO WIIN
naxe Heobxomumo. [lpexne Bcero, eciiu MMEETCs MEepexo] Ha TPaHHILY
COCTaBHOT'O COCTOSIHUSI, TO BHYTPHU 3TOTO COCTABHOTO COCTOSIHHSI 00S13aHO
MPUCYTCTBOBaTh HAYaJIbHOE COCTOSIHUE — B MPOTUBHOM CJIy4ae HESICHO,
KyJa >€ BEJET MNaHHbIM mepexon. Jlaimee, ecium MammHa COCTOSHUN
OMKCHIBACT TIOBEJEHHUE TMPOTPAMMHOTO OOBEKTa, CO3/1aBa€MOro U
YHAUYTOKAEMOI'0 B IPOTpaMMe, TO MPUCYTCTBUE HAYATBLHOI'O COCTOSIHUS HA
JarpaMMe SIBJISIETCSI BEChbMa JKEJIATEIbHBIM: HAYaJbHOE COCTOSIHUE
MOKA3bIBAET, B KAKOM COCTOSIHUM HaXOAUTCA OOBEKT MPU CO3JAHUU €ro
KOHCTPYKTOpOM (a B JEWUCTBUS HA MEPEXOJi€ U3 HAYAIBHOI'O COCTOSHUS
yA0OHO MOMECTUTh HWHHUIMAIU3auioo arpudytoB). C Ipyroi CTOPOHHI,
€CIM Hayajlo M OKOHYAHWE >KWU3HEHHOrO IMKJIa OO0BEKTa, MOBEICHHUE
KOTOPOr0 MOJICJIMPYETCS, BBIXOASAT 3a MPEAEbl MOACIUPYEMOTO MEPUOAA
(HampuMep, HAac HE HUHTEPEeCyeT HHU TMPOIECC H3rOTOBJICHUSI HOBBIX
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cBeTO(OPOB, HU MPOLECC YTHIN3AUN OTCIYKUBIINX CBOE), TO HAYAJIbHOE
COCTOSIHME Ha AMArpaMMe COCTOSIHUM SIBJISIETCA M3JIMIIHUM U MOXET JIaXe
MelIaTh BOCIPUSTHIO.

3aknrouumenvnoe cocmosnue (final state) — smo cneyuanvnoe
cocmosiHue, coomeemcmeayloujee cumyayuu, Ko2oa MauwluHa COCMOAHULL
yKe He pabomaem.

Ha nuarpamme 3akiaiOudTEIbHOE COCTOSIHME H300pakaeTcsi B BHUJC
3aKpallCHHOTO  KPYXKa, KOTOPBIN OoOBeZiIeH  JOTOJIHUTEIhHOMN
OKpY>KHOCTBI0.19 Ilog00HO HavabHOMY COCTOSIHUIO, 3aKIIOYUTEIBHOE
COCTOSIHHE HE MMEET TaKUX COCTABJISIOLIMX, KaK JACHCTBUA Ha BXOJE,
BBIXOJE U BHYTPCHHSS AKTHBHOCTb, HO HMEET BXOMAIIMH Iepexos,’
BEIYIIHMI U3 TOTO COCTOSIHUS, KOTOPOE SIBIIAECTCS MOCIEIHUM COCTOSIHUEM B
JAHHOM ceaHce paboThl KOHEYHOTO aBTOMATa.

BooO1uie roBops, paboTa KOHEUHOTO aBTOMAara MOXET 3aBEpIIaThCs
HECKOJBKUMHU  Pa3IUYHBIMH  CIOCOOAMHU. DTO0  COOTBETCTBYET
OOIIEMPUHATON MPOrPAaMMHUCTCKON MPAKTUKE: MpPOrpaMma MOKET UMETh
BApUaHT HOPMAJIBHOTO 3aBEPILICHUS] M HECKOJBKO BapUAHTOB 3aBEpPLICHUS
NpyU BO3HUKHOBEHUU UCKIIOYUTEILHOW CHUTyalldd WM TPU OLIMOKE.
OTtpakast JaHHYIO OCOOEHHOCThH TOBEJCHUS Ha JUarpaMMme COCTOSHUH,
MOXHO yKa3aTh HECKOJIBKO MEPEXOJOB B OJIHO M TO K€ 3aKIIOUYUTEIIBHOE
coctossiHre. CHHTaKCHMYECKH 3TO AomycTuMo. OpHaKo Mbl HACTOWYUBO
pPEKOMEHJlyeM TaK He€ JieJaTh WU MOMEIlaThb Ha JuarpamMmy CTOJIBKO
3aKJTIOUUTENIBHBIX COCTOSIHHM, CKOJBKO B JEUCTBUTEIBHOCTH CYLIECTBYET
CEMaHTUYECKH pa3IMYHbIX BAPHUAHTOB 3aBEpIICHUS pPaOOTHI JTaHHOU
MAIIMHbI COCTOSIHUM.

[Ipexxne uyem mepexoaWTh K OINUCAHUIO JPYTUX CIEIHaTbHBIX

COCTOHHI’IfI, CaIC pa3 YTOYHHM CBA3b MCKAY COCTABHBIMHU COCTOSHHAMMU,

1 o
? )KapronHoe Ha3BaHHE STOTO CUMBOJIA — "ObIumii rmas”.

20

PazymeeTcs, 3aKIIIOUUTENIBHOE COCTOSIHUE HE MOXKET UMETh MCXOSAIINX
Mepexo0B — YTOOBI MAIIMHA COCTOSTHUM 3aHOBO 3apaboTana, ee Hy)KHO CHOBA
3aIlyCTHUTb.
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nepexoaaMu MKy HUMH, HadaJbHBIM U 3aKIIOYMTEIbHBIM COCTOSHHEM.
Hanomuaum, uTo:

- €CJIM MMEETCs BXOJAIIUI IepeXoi B COCTaBHOE COCTOSHHE, TO
MaIllHa COCTOSIHH, BIIOXKCHHAsI B JaHHOE COCTABHOE COCTOSHHUE, 00sI3aHa
UMETh Ha4allbHOE COCTOSHUE,

- €CJIM MallliHA COCTOSHUH, BJIOXKCHHAas B COCTaBHOE COCTOSIHHE,
UMECT 3aKIIIOUUTEIbHOE COCTOSHHE, TO JAaHHOE COCTABHOE COCTOSHHUE
MO3KeT UMETh UCXOIAIINI Mepexo/1 0 3aBePIICHHUH;

- MaIllMHA COCTOSIHMM BEPXHETO YPOBHS CYMTAETCH BIOKEHHOW B
COCTaBHOE COCTOSIHHE, KOTOPOE HE MMECT HU HMCXOJAIIMX, HU BXOJISIIUX
TIEPEXO0/I0B.

Crenyrolee CIelUalbHOS COCTOSIHHE, KOTOPOE MBI PACCMOTPHM —
UCTOPUYECKOE  COCTOsSIHUE.  Mcmopuueckoe — cocmosiHue — MOXKET
UCIIOJIh30BAThCS BO BIIOKEHHOM MAIIIMHE COCTOSIHUKA BHYTPH COCTaBHOI'O
coctossHus. [Ipu mepBOM 3amycke MalIMHBI COCTOSHHH HCTOPHUYECKOE
COCTOSIHAE O3HAYaeT B TOYHOCTH TOXKE, YTO M HAYAJIbHOE: OHO yKa3bIBacT
Ha COCTOSIHME, B KOTOPOM HAaXOJIWTCS MallliHa B Hadaie paboTel. Eciu B
JTAHHOW MAIlIMHE COCTOSIHUM MCHOJIB3YETCS UCTOPUUYECKOE COCTOSIHUE, TO
IPU BBIXOJIC M3 OOBEMIIFOIIETO COCTABHOTO COCTOSHHS 3allOMHUHACTCS TO
COCTOSIHHE, B KOTOPOM HaXOJMJIaCh BJIOXKCHHAsI MaIlllMHA TIEPE] BBIXOIOM.
[Ipy MOBTOpPHOM BXOJE€ B JAaHHOE COCTABHOE COCTOSHHE B KadecTBE
TEKYILEro COCTOSIHHUS BOCCTAHABIMBACTCS TO 3alIOMHEHHOE COCTOSHUE, B
KOTOPOM  MallldHa HaxoauWjach MpH  Bbixoge. Ilpomie  roBops,
UCTOPHYECKOE COCTOSIHME 3aCTaBJIIeT aBTOMAT IIOMHHTb, B KaKOM
COCTOSIHMH €T0 IPEPBAJIMU B MPOUUIBIA pa3 U "MpoJ0KaTh Hayaroe' .

HcToprueckoe COCTOSHUE UMEET JBE PA3HOBHIHOCTH.

Iloeepxnocmnoe ucmopuueckoe cocmoanue (shallow history state)
3anomunHaem, Kakoe cocmosiHue Obllo AKMUBHbIM HA MOM Jice YPOBHE
GILONCEHHOCTU, HA KAKOM HAXOOUMCSL CAMO UCMOPUYECKOE COCMOSIHUE.

I'nyounnoe ucmopuuecxkoe cocmosanue (deep history state) nomnum
He MOIbKO AKMUeHoe COCMOsAHUE HA OAHHOM YPOS8He, HO U HA 6cex
BILOJCEHHBIX YDOBHSIX.
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PaccmoTpuM nipumep u3 MHPOPMALMOHHON CUCTEMBI OT€1a KaJIpOB.
NU3MEHEHWA B TEXHUYECKOM 3AJIAHWU

HHd)OpJI/laLﬂ/lOHHCl}Z cucmema OO0JINCHA OMCAEHCUBAND cocmosHrue, 6

KOMOPOM HAXOOSAMCSE COMPYOHUKU, A UMEHHO: 8 oguce, 8 omnycke uiu Ha
bonvHUYHOM. B ciyuae 6onesnu Oeticmeyem ciedyroujee Npasuio — eciu
COMPYOHUK 3ab0iel 8 OmnycKke, MO OMNYCK Npepbuleaemcs, a Ho
8b1300P0GIEHUU B030OHOBISLEMCAL.

CormacHO TEXHHYECKOMY 3aJaHHIO, €CIM COTPYJHHK 3a0oJied,
HAXOJSICh B OTIIyCKE, TO OTIYCK IPEPHIBACTCSA, a IO BBI3AOPOBICHUU
BO300HOBJIsAETCS. J[J711 TOrO Y4TOOBI OCTPOUTH MOJIEIH TAKOTO IOBEICHHUS,
HY>KHO BOCIIOJIb30BaThCS UCTOPUUYCCKUM COCTOSIHHEM. B maHHOM ciydae
JOCTATOYHO TOBEPXHOCTHOTO HcTOprueckoro coctosuus (1) (shallow
history state), mockoJibKy Ha JaHHOM YPOBHE BJIO)KCHHOCTH BCE COCTOSHUS
yke mpoctbie. Ha puc. ommOKa! TeKeT yKa3aHHOro CTHJS B JOKYMEHTE
oTcyTcTBYeT..2l TIPHBEJICH COOTBETCTBYIOMUK (parMeHT MAaIIHHbBI
COCTOSIHUH.
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/ Employed \
// Well \\

[ = On vacation ‘

after

2 weeks
go to

vacation

‘In office //
\_ - Y,
fall ill
Illness
get well

/

Puc. OwmmbOka! Teker yka3zaHHOro CTHiIss B JOKYMEHTe

orcyTcTBYyeT..21. cTropuyeckoe coCTOSIHHE
4.2.6. Bio:xxeHHbIe MAIIMHBI COCTOSTHHH

Eciu Mer xotum onwmcare Ha UML  1elcTBUTEIBLHO CIIOKHOE
MOBEJICHUE, TO MbI JIOJKHBI UMETh BO3MOXKHOCTh CJI€JIaTh 3TO IO YacTsM,
UCIIONB3Ysl npuHUUI "pa3aensidi u BiaactByil'. M Takas BO3MOMXHOCTh B
UML mnpenycMoTpeHa — 3TO CCBUIOYHOE COCTOSIHUE W COCTOSIHUS
sarnymiku B UML 1, koropsim Ha cmeny B UML 2 mpumien BioKeHHbBIN
aBTOMAT C TOYKaMU BXO/Ia U BBIXOJA.

OTH MEXaHU3MbI TOXO0KH, HO HE TOXKIECTBEHHbI. MBI U3JI0KHM HUX B
ucrtopuueckom nopsiake: caadana UML 1, morom UML 2.

Cceoinounoe cocmosnue (Submachine state) — cocmosinue, komopoe
0003HaAUaem 810HCEHHbIU 8 He20 A8MOMAam.

Ha nuarpamme ccputouHOE COCTOSTHUE M300pakaeTcs B BUIE (PUTypsI
IPOCTOrO0 COCTOSIHUSL C HMMEHEM, KOTOPOMY IIPEAIIECTBYET KIIOUEBOE
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cioBo include (1 Ha puc. omwuOkal TekeT ykazaHHOro0 CTHWISI B
IOKyMeHTe orcyTrcrByer..22). (CeMaHTHKa CCBUIOYHOTO  COCTOSIHHS
3aKIrovaeTcss B cuenyromeMm. Ecnm  Ha  guarpaMMe  MIPUCYTCTBYET
CCBUIOYHOE COCTOSIHHE, TO OTO O3HAYaeT, 4YTO B MOJEIH BMECTO
CCBUIOYHOTO  COCTOSIHUSI TPUCYTCTBYET COCTaBHOE COCTOsiHME (M,
COOTBETCTBEHHO, BJIOXEHHBIA aBTOMAT), HA KOTOPOE JIEJIA€TCS CChLIKA.
Takum oOpazoM, Ha OJHOW JUarpaMMe MBI MOXKEM IPECTaBUTH
MOBEJCHUE, HApUCOBaB €ro '"KpymHbIMH Ma3kamHu', T.€. B TEpMHHaxX
COCTaBHBIX COCTOSIHMM BEpPXHEr0 YpOBHS, a Ha JPYrux Jguarpammax
PaCKpbITh CoJIep>KaHue COCTaBHBIX COCTOSIHUH, HapHCOBaB
COOTBETCTBYIOIIME aBTOMAThl U T. A. Kpurepunn JIeUKCTpbl XOpOILIETO
CTUJISL TPOTPAMMUPOBAHUS — "TIPAaBUIIBHO HAMUCAHHBIA MOJYJb JOJIKEH
MOMEIIAThCS Ha OJHOM cTpaHulle" — coOro1aercs.

[Ipexxne yeM mpuUBECTH NpUMEP, MOTOBOPUM O MEPEXOJaxX MEKIY
COCTaBHBIMH COCTOSIHUSIMU. WX MOXHO MOJpa3AeinTh Ha JiBa THIIA:
nepexoasl "B" uw  "m3" COCTaBHBIX COCTOSIHUM (T. €. TEpPEXOpl,
MEPECeKaloNIe TPAHUIBI COCTaBHBIX COCTOSIHUM), U  TEPEXOJbI,
HAYMHAIOIIMECS W 3aKaHYMBAIOIIMECS Ha rpaHuUIaxX coctossHui. BooOiie
roBopsi, 0€3 Mepexo/0B, MEPECeKaIONUX TPAHUIBI COCTOSHUN, MOKHO
o0OWTHCh (paBHO Kak M 0€3 MHOTOro JApyroro), HO >Kallb YIyCKaTh
BO3MOXHOCTh. Ecnu mepexoj HauMHAaeTCs M 3aKaHYMBAETCS HA TPAHUIIC
COCTOSIHUM, TO BCS paboTa BJIOXEHHOTO aBTOMAaTa WHKAINCYJIUpOBaHa B
COCTaBHOM COCTOSIHUM M HUKAKHX MPOOJIEM HET — CCHIJIOUHOTO COCTOSTHUS
JOCTATOYHO JUIsl BKJIIOUEHHSI OJJHOTO aBTOMAara BHYTpb JApyroro. OmHako,
€CJIM TaKUE€ TMepexoibl €CTh (2 MbI JIOTOBOPWINCH, UTO HE XOTUM OT HUX
OTKa3bIBaTbCs), TO BO3HHMKAET IMpobOsieMa: TpyOO TOBOPS, HaM HYKHO
MPOBECTU CTPEIIKY C OJHOW JIHarpaMMbl Ha Jpyrywo. PemeHnem sToun
npobaembl B UML 1 siBsieTcst COCTOSIHME 3arTy K.

Cocmosnue 3aznymka (Stub state) — osmo cneyuanvnoe cocmosnue,
Komopoe 0003Hauaem 6 CCbLIOYHOM COCHOSIHUU HEKOMOPOe BI0NCEHHOe
COCMOsIHUE MO020 COCMABHO20 COCMOANHUS, HA KOMOPOoe 0elaemcs CCblLIKA.
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3BYUUT 3aMBICIIOBATO, HO BCE OYEHb MPOCTO: MBI pa3peliaeMm cede
NI0Ka3aTh B CCBUIOYHOM COCTOSIHUHM HEOOXOAMMBIM HAM MUHUMYM JeTallel
TOr0 aBTOMAaTra, KOTOPBIN CKPBIT B CCBLIOYHOM COCTOSIHUH. A HY>KHBI HaMm
TOJIbKO HMMEHA BJIOKEHHBIX COCTOSIHUM, B KOTOpPBIE WM M3 KOTOPBIX
nenaercs nepexol. Ha nuarpamme coctosiHME 3ariylika u300paxaercs B
BUJIE KOPOTKOW BEPTUKAIBHOW (WJIM TOPU30HTAIBHOI) 4YepThl BHYTPU
(GUrypbl CCBHUIOYHOTO COCTOSIHUSA M C HMMEHEM COOTBETCTBYIOIIETO
BJIOJKEHHOTO COCTOSIHUSA (2 ¥ 3 Ha puc. omnOKa! TekeT yKazaHHOro CTHIISI B
JIOKYME€HTe  OTCyTCTBYeT..22). Y 9STOH dYepThl HAYMHACTCA WM
3aKaHYMBAETCs CTPEJKa MEepexo/a, MEPECEKAIOIIEr0 I'PaHUIly CChUIOYHOIO
cocTosHms. >

[IpuBenem mpumep u3 UHGOPMAITMOHHOM CHUCTEMBI OTIIENa KaJpOB,
4YTOOBI NPOUJUTIOCTPUPOBATH MPUBEACHHBIE CYXHE ONPEICICHUS.

NUSMEHEHUA B TEXHUYECKOM 3AJTAHUN

Buosv  npunumaemviii  compyoHux  6ce20a  NPUHUMAEMCS  C

ucnvlmamenbHbiM  cpokom. Pamnee pabomaswuii compyonux ecezoa
NPUHUMAEmCcsl 0e3 UCNbIMAMEeNbH020 CPOKA.

JlaBaliTe  pacCMOTPUM  KM3HEHHBIM ILMKJI  COTPYAHHUKA HA
NPEANPUATHH, W PAaCKpoeM Jejaldu ToBeAeHHS OOBEeKTa Person,
HaXOJAIIErocss B CaMOM B&XKHOM I TPEANPUSATUS COCTOSTHUM —
Employed, UcXojas u3 TpeOOBaHUN TEXHUYECKOTO 3ajaHus. B a3ToM Ham
MOMOXET CChUIOYHOE cocTosiHue. Ha puc. ommoOkal Teker ykazaHHoro
CTWJISI B JOKyMEHTe OTCYTCTBYeT..22 IIPUBEICHA JuarpaMMa BEPXHErO
YPOBHS, OIKCHIBAIONIAs TOBeACHUE B IeinoM, Oe3 meraneir. CocTosHHE
Employed — ccbuoyHoe (1), 4To moapa3yMeBaeT HaJIW4HMe JIpyrou
qyuarpaMMbl, Ha KOTOPOM pacKpbiTa BHYTPEHHsISI CTPYKTypa COCTOSIHHS
Employed. CocTosiHME 3ariymika On trial (2) ykas3bIBaeT, 4TO BHYTpH
COCTaBHOI'0 COCTOSAHUSI Employed €CTh BJIOKEHHOE€ COCTOSSHHUE On
trial. CocrosiHue 3arimymka On staff (3) ykasblBaeT, YTO BHYTpH

COCTaBHOI'0 COCTOSAHHSA Employed €CTh €€ OJHO BJIOXKXEHHOE COCTOSHUE

21
Ecnu 6b1 Takoro mepexoja He ObUIO, TO U COCTOSIHHE "3ariymika’ ObLIo
Obl HEHYKHBIM.
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On staff. JlaHHbIE COCTOSIHUS BBISBIICHBI HA JIHarpaMme BEPXHETO
YpPOBHH, 4TOOBI HNOAYCPKHYTh, YTO ICPEXOAbI MO COOBITHIO hire () BEAyT
MMEHHO B ATH BJIOKCHHBIC COCTOSIHUS, a HE B JApyrue (HOBBIA COTPYIHHUK
CHayaja 00s13aTeJIbHO JOJKEH IOIMacTh B COCTOSIHME On trial, a paHee

paboTaBIINil pa3y OKa3bIBACTCS B COCTOSIHUM On staff).

Applicant ‘ ‘ Non grata
hire () // include \\
© > Employed [fail]
On trial
| fire () [adm & bad]
| 2
fire() [adm & good] fire () [self]
Welcome
| back | On staff | Unemployed
hire () ‘ hire ()
A\ 9%
3

Puc. OmmbOka! Teker yka3zaHHOro CcTuiasi B JIOKyMEHTe
orcyTcTBYeT..22. CChIJIOUHOE COCTOSTHUE M COCTOSIHUE 3arTyIlKa

Ha npyro#t muarpamme (puc. ommOka! Teker yka3aHHOro cTuiisi B

JIOKyMeHTe OTCYTCTBYeT..23) PpAacKpbIBA€TCS BHYTPEHHSIA CTPYKTypa
COCTOsHU Employed.
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/ Employed \

- 7
On trial [success] ‘

o — ,  On staff ‘
d d t k
\O (@) as /

[fail] fire ()
o %

Puc. OwmmobOka! Teker yka3zaHHOro Ccruiasi B JOKYMEHTe

OTCYTCTBYE€T.. 23. CocraBHOC COCTOsHUC, PACKpPBIBAOIICC CCBIIIOYHOC
COCTOAHUC

31ech Mbl cpa3y MOKa3ajau BCE BIOXKEHHBIE COCTOSIHUA Employed. B
JAHHOM Clyyae JAuarpaMMa MOJy4YWsiach IPOCTOM, HO eciau Obl Bce
HY>KHBIE JIETau MEePEeCcTAI MOMENIAThCsl HA JUarpaMMmy, TO HY>KHO OBLIO
OBl BBECTHU €Il HECKOJIbKO CCHUIOYHBIX COCTOSIHUM U PACKPBITh UX JCTANN
Ha OTJEJIbHBIX AUarpaMmax..

Jlng  BO3MOMKHOCTH  IPAKTUYECKOTO  HCIOJb30BAaHHUS  METOJA
MOILIArOBOr0 YTOUHEHMS IIPU OMUCAHUU CJII0KHOT'O MOBEAEHUS C IIOMOILBIO
asromatoB B UML 2 saBHBIM 00pa3oM BBEIACHO TMOHSTHE BJIOKEHHOTO
aBTOMATa BMECTO ITOHATUSA CCbUIOYHOTO COCTOSIHUS Y 3ariIyLLIKH.

Ha jgumarpamMe BepxHero YpPOBHSI BJIOKEHHbI aBTOMAT
YKa3bIBaeTCAd KaK IMPOCTOe CChLIIOYHOE COCTOSIHHE, a HAa Juarpamme
HUKHET'0 YPOBHS BJIOKCHHBIN aBTOMAT PACKPBIBACTCH KAK COCTABHOE
cocrossHue. [Ipr 3TOM CTpOKAa WMMEHHU CCBUIOYHOTO COCTOSIHUS HMEET

CIEIYIOIINN CUHTAKCUC.
MMA COCTOAHUMA . VMIMA BIIOXEHHOI'O ABTOMATA

[TomuepkHeM, 4TO CCBUIOYHOE COCTOSIHHE 3aMMCTBYET CTPYKTYpPY H
IIOBEJICHUE BJIOKEHHOT'O aBTOMAaTa, HO HE BJIAJACET UM KOMIIO3UI[MOHHO.
Tot >xe camblil BIOKEHHBIM aBTOMAT MOKET OBITh UCIIOJIL30BaH B JPYroM
MecTe W B Jpyrod MaimmHe coctosHuii. Takum o6pazom, B UML 2
BJIO)KEHHBIC aBTOMAThl MO HA3HAYEHUI0O W CHOCO0Y UCIOJIb30BaHUS

OJ00HBI MOMPOrpaMMaM B OOBIYHBIX SI3bIKaX MPOrpaMMHUPOBAHUS.
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BMecTo moHATHSA 3ariylIKy YKa3bIBAalOTCSI TOYKM BXOJIa ¥ BBIXOJIA HA
IPaHUIIE BJOKEHHOTO aBTomara. Eciu mpojomkaTe aHAJIOTHIO C
MOJANPOTpaMMaMM, TO 3TO AHAIOT BXOJHBIX W BBIXOJHBIX MapaMeTPOB,
yepe3 KOTOPHIE BO BJIOKEHHBIM aBTOMAT IMEPENAOTCS COOTBETCTBYIOUIWE
COOBITHSI.

[Tepexonapl Ha TpaHUILY ¥ C TPAHUIBI CCBUIOYHOTO COCTOSIHUS UMEIOT
TOT K€ CaMbld CMBICJI, YTO W IIEPEXOJbl HAa TPAHUIY U C TPAHUILIBI
COCTaBHOTO COCTOSIHHS, KaK €clid Obl KOMHS COCTaBHOTO COCTOSIHUS
BJIOXKEHHOTO  aBTOMara ObUla TMOJICTaBJI€HA BMECTO  CCBUIOYHOIO
COCTOSIHUSL.

Ytounennoe B UML 2 noHsiTHE  BJIOXKEHHOTO  aBTOMATa
MPEJICTABIIACTCA HAM HACTOJIBKO MPOCTBIM U €CTECTBEHHBIM, YTO BMECTO
JMAJbHEUIINX MOSICHEHUM MBI TIPOCTO COILLJIEMCsl Ha puc. ommoOka!l Tekcr
YKa3aHHOTO CTWJISI B JIOKYMeHTe OTCYTCTBYeT..24 u puc. ommoOka! Texer
YKA3aHHOTO0 CTWJISE B JIOKYyMeHTe OTCYTCTBYeT..25, TJ€ ele pas
MPEACTABICH MPHUMEpP, AHAJOTHMYHBIA MpUMEpy Ha puc. omuOka! Teker
YKa3aHHOTO CTWJISI B JIOKYMEHTe OTCYTCTBYeT..22 U pHUC. omuOka! Teker
YKa3aHHOI'0 CTWJISI B IOKYMEHTe OTCYTCTBYeT..23.

M1 HaJACCMCi, YTO YHUTATCIIb OLOCHHUT KPAaCOTy M TOYHOCTb HOTALIUH

UML 2.

161



Person

.%>[ Applicant }

trial

lhire()

empl:Employed

abnormal

won grata |

normal

\

[ Unemployed }<\

staff

hire ()

hire ()

g

[adm & good] L

elcome back}

[adm & bad]
\\ [self] //
Puc. OwmmbOka! Teker yka3zaHHOro CTHiIs B JOKYMEHTe
orcyrcrByeT..24. (CoCTaBHOE COCTOSIHME, HCIIOJIb3YIOLIEE  BIIO>KEHHBIH
KOHEYHBIN aBTOMAT
state machine Employed)
// Employed \\
trial staff
On trial [success] ‘
| On staff ‘
do/do task
fire()
abnormal normal
Puc. OmmoOka! Teker yka3zaHHOro Ccruiasi B JOKYMEHTe

orcyTcTByeT..25. COCTaBHOE COCTOSIHUE, PACKPBIBAIOIIEE BIOKEHHYIO MAIIHHY

COCTOSTHUN
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4.2.7. CoobiTHS

PaznuyHbie THUIBI COCTOSIHMM, PAacCMOTPEHHBIE B MPEABIIYIIEM
pasjene, IMO3BOJSIOT 3ajaBaTh CTPYKTypy aBTomara. Ho ocHoBHas
CEMaHTHYeCKas Harpy3Kka Mpu OMHUCAHUHU MTOBEJICHHS MaJaeT Ha MePexoabl
pa3UUHbIX TUNOB. [IOMUMO CTPYKTYpHBIX COCTABISIOIIUX — HCXOTHOTO
U IICJICBOTO COCTOSIHUM — TEPEX0J MOXKET ObITh HArpy>eH COOBITHEM
nepexo/ia, CTOPOKEBBIM YCIOBHUEM M JICMCTBUSIMHU Ha MEPEXO/IE.

B UML ucnonbs3yroTces 4eTbipe THIa COOBITHIA:

- COOBITHE BBI30BA,

- COOBITHE CUTHAJIA,

- coOBITHE TaliMepa,

- COOBITHE U3MCHEHMUS.

Coovtmue evi306a (call event) — smo cobvimue, soznuxaowee npu
8b1308¢ Memooa K1acca.

Ecnu coObiTHe BBI30Ba HCHOJNB3YETCS KakK COOBITHE TMEpexoja B
MaIlIMHE COCTOSIHUM, OMMCHIBAIOIIECH MOBEICHUE Kilacca, TO KJIacC JOJDKEH
UMETh COOTBETCTBYIOIIYIO orepanuto. CoOblTue BbI30Ba — Hauboiee
4acTO MCIHOJIb3yeMbli TUIl CcOOBITHI Tiepexoja. B Oonblielr yactu
PAacCMOTPEHHBIX  NMPUMEPOB B KauecTBE  COOBITHH  Mepexoja
WCIIOJB30BAJIMCh WMEHHO COOBITHS BbI3oBa. IlOCKONBKY COOBITHE
BBI30BA — 3TO BBI30B METOJAa, TO OHO MOXET HWMETh apryMEHTHI, KakK
BCSIKMM BBI30B METOJIa. 3HAUYCHUSI apTyYMEHTOB MOTYT HCIOJB30BaThCS B
JNEHUCTBUAX Tepexona. Ecimm meron Bo3BpamaeT 3HadeHHEe, TO ITOT (akT
OTMEUAETCS C IMOMOIIbIO JEUCTBHS BO3BpaTa B IOCIEAOBATEILHOCTH
JIEUCTBUI JAHHOTO MEpPExXoa.

[TpoumntocTpupyeM BhIlIIECKa3aHHOE Ha NMpuMepe UHGOPMAITMOHHOM
CHUCTEMBI OTHena KaapoB. Omnpenenum B Kiaccax Person M Position
omnepaluu, MPUBEJACHHBIE Ha pUC. OIMIMOKa! TeKeT yKa3aHHOro CTWJISI B

JTOKyMEHTe OTCYTCTBYeT..20.
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Person

+assign (newPos:Position) :Boolean
+hasPosition () :Boolean

Position

+occupy (person:Person) :Boolean
+isFree () :Boolean

Puc. OwmmobOka! Teker yka3aHHOro Cruiasi B JOKyYMEHTe
orcyTcTrByeT..26 Onepainu, onpeaesieHHbIe B Kjlaccax Person u Position

Onepanust hasPosition () KiIacca Person ONpPOBEPSET, 3aHUMAET
I COTPYIHUK KaKyr0-HUOY b JOJDKHOCTD, a onepanus
assign () IEPEBOAUT COTPYAHHKA HA HOBYIO JOJDKHOCTH newPos H
BO3BpamiacT 3Ha4eHUe true, €CJIM MEPEBO/ YCIICIIHO NPOU3BEACH.

Onepanus isFree () kjiacca Position mpoBepsieT, CBOOOAHA JIU
JOJIKHOCTB, M OoIlepalus occupy () IO3BOJISIECT HA3HAYUTh COTPYJAHHUKA HaA
JIOJDKHOCTh M B CJIy4a€ YCIHEIIHOTO 3aBE€PIICHUS BO3BpalllacT 3HAUCHUC
true.

Torna THnU4YHOE IOBEIEHUE ornepanuu assign () MOXHO OIIMCATh
IUarpaMMol  COCTOSIHUM, TpPUBEICHHOW Ha puc. omuoOkal Teker

YKa3aHHOI'0 CTWJISI B IOKYMEHTe OTCYTCTBYeT..27.

assign (newPos) [newPos.isFree()]1/
newPos.occupy(self), return(true) 1

hire ()
\ )

_ hire ()
Applicant }H Employed ‘ ‘Unemployed ‘

L N

fire ()

Puc. OmmbOka! Teker yka3zaHHOro cTuiass B JOKYMEHTe
orcyrcTrByeT..2/. CoObITHE BBI30BA
Ha stom pucyHke HanOosbIlliee BHUMAHUE 3aCIyKUBAET MEPEX0]] U3

cocrossHnsi Employed B ce0sa. [laBaiite pasouparbcs. [lo coObrtuio
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assign () JaHHBIA Tepexoj BO30YXXAAaeTcsl, HO JJIS TOr0, YTOOBI 3TOT
Nepexo/]  3aBEpUIMJICS  JIOJDKHO  OBITh  BBIMIOJHEHO  YCJIOBHUE
newPos.isFree (). Ecim mommkHOCT, cBOOOIHaA (newPos.isFree ()
BEpHYJl true), TO TOrAa  OCYIIECTBISAETCS  BBI30OB  METOJAA
newPos.occupy (self), a BBI3OB METOJAa assign (newPos)
Bo3Bpamiaer true (1 Ha puc. omuOka! Teker ykazaHHOro cTWwiIs B
JIOKYMEHTE 0TCYTCTBYET..27).

Coovimue cuznana (Signal event)— smo cobvimue, sosznuxarowee
NpU NOCHLIKE CUSHAIA.

YtoObl pa3bacCHUTH, YTO Takoe coOwiTHe curHana B UML, nyxHO
paccMOTpETh, MPEXKIAE BCEro, CaMy KOHIIENIUIO CHTHAIA. 3/1€Ch OISTh
MMEET MECTO IEPECEUCHUE MOJICIMPOBAHUS CTPYKTYPbl U TOBEACHUSA:
OMPECIISIFOTCS CUTHAJIBI B CTPYKTYPHOM 4aCTH MOJIEINH, a UCTIOIB3YIOTCS B
IOBEJICHYECKOU.

Cunmaxcuuecku cuenan (6 UML 1) — omo osxzemnisp kiacca co
cmepeomunom «signal». B UML 2 cuenan — smo camocmosmenvHulli
Kaaccughuxkamop.

Cemanmuuecku CUZHAL — 5MO UMEHOBAHHLIL 00BbEeKm, KOmopbwlli
cozoaemcsi Opyaum oOvekmom (omnpasumenem) u obpabamvléaemcs
mpemvum 00beKmom (noyyuamesnem).

CurHan MoXeT uMeTh aTpuOyThl (mapamerpbl). CHUTHANT MOXKET
uMeTh onepauuu. OqHa U3 HUX CUUTAETCS ONMPEACICHHON M0 YMOJIYAaHUIO.
OHa wuMeeT cTaHJIapTHOE MM send () M MapaMeTp, SBISIONIEHCS
MHOECTBOM 00BEKTOB, KOTOPBIM OTIPABIISIETCS CUTHAIL. DTO ONEpaIus —
KOHCTPYKTOpP, KOTOPBIA CO3JaeT JK3eMIUIIp KiaccudukaTopa, TO €CTh
curHan. OOBSABIATH 3Ty OINEPALMIO HE HYKHO. MOXHO OOBSBIISTH APYyrue
omepanuy, KOTOpPhIE CIyXKaT [JIs JOCTyna K 3HA4eHUSIM aTpuOyTOB
CHUTHAJIa, HO M 3TO HE 00s13aTEIHHO.

Konnenuust curnana B UML npunamiexur k 4ucily HaumOosiee
byHIaMEHTAIBHBIX U UMEET SICHYIO U CTPOTO OMPENICIICHHYI0 CEMaHTHUKY.
OOBeKT, SBISIONIMICS OTIPAaBUTEIEM, OOpammacTcs K KiIacCHPUKATOPY

curHaia (BbI3bIBa€T omnepanuio send () ), yKa3bplBas apryMEHTbl CUTHaja
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(3HaueHus aTpUOYTOB) U 11€JIEBOE€ MHOKECTBO 00OBEKTOB, KOTOPHIM JOJIXKEH
ObITh OTIpaBiieH curHaji. [locie 3Toro 0ObEKT-OTIPABUTEND POJOJIKAET
CBOIO paboTy — JanibHEIIee ero He KacaeTcsl.

Ha pumarpamme kiaccoB KiacCU(PUKATOp CHUTHAJ CBSI3BIBACTCS C
KJIACCOM  OTHPAaBUTEIEM 3aBUCUMOCTBIO CO CTEPEOTUIIOM «send».
OOBEKThI, KOTOPBIM OTIIPABJISETCA CUTHAJI, 00513aHbl UMETh ONEPAIUIO IS
noJiydeHus: U 00pa®oTku curHaia. Takas omepainus HUMEeT CTepeOTHIl
«signal», ee UM COBIAJaeT C UMEHEM Kiaccu(puKaTopa CHUrHajga, a
MMEHAa U TUIIBI TapaMETPOB COBMAJAIOT C UMEHAMM U TUMAMU aTpuOyTOB
curHasia. Omnepainusi TOJY4YeHUS CHUTHAJa HE MOXET BO3BpaIlaTh
pesyapTar. lIlocme  Toro, Kak  OOBEKT-OTHpPABUTENb  Mepenaal
KJ1accu(puKaTopy CUrHaIa BCE HEOOXOIUMBIE TaHHbBIE, TOT CO3JAaET HOBBIU
O0BEKT — 3K3EMIUIIP CUTHAJIa U OTIPABISECT €ro KOMUU BCEM OOBEKTaM
LEJIEBOTO0 MHOKECTBA, T. €. BBI3BIBAET B OOBEKTaX IIEJIEBOT0 MHOXECTBA
omnepaluu MprueMa CUrHaia ¢ yKa3aHHbIMU 3HAYEHUSIMU apTyMEHTOB.

CurHasibl  MOAXOAST ISl  ONMCAaHUSI  ACMHXPOHHBIX  BHUJOB
B3auMo/ieiicTBUsA. Bee momyuaTenu curHana JA0KHbI ObITh SK3EMILIIpaMU
aKTUBHBIX KJIACCOB, T.€. UMETh CBOM MOTOK YIIPABJICHUS.

B UML cymectByer eme OQHO BaXXHOE MOHSTHUE, CBS3aHHOE C
ACHHXPOHHBIM B3aMMoOjeicTBUEeM — uckaiouenue (exception). B pasHbix
Bepcusix UML uckitoueHue onpeiesieHbl U UCTOb3YITCS TI0 Pa3HOMY.

Ucknrouenus 8 UML 1 Bo BceM mojo0HBI curHaiaMm (Ha ypoBHE
METaMOJIeJId MUCKIIIOYEHHE OMNPENENICHO KaK MOJKIACC CUTHaia), B TO
BpeMst kKak B UML 2 0T UCKITFOUEHUS OCTAIOCH TOJBKO JIEHCTBHUE, KOTOPOE
reepupyer wuckioueHne (RaiseExceptionAction) ®  3JEMEHT
(ExceptionHandler), KOTOPBIA OINMCHIBACT JNEHUCTBUS JJISI 0OpaOOTKH
uckmoueHus. Kak sugno, B UML 2 Gonee cuiabHO BeIpaKeH TOT (aKT, YTO
IS TIOJJEPKKH MCKIIOYEHUN MCIOJIb3YETCSl BCTPOCHHBIA MEXaHU3M
00paboOTKH, KOTOPBI MMEETCs B OOJIBIIMHCTBE COBPEMEHHBIX OOBEKTHO-
OPUEHTUPOBAHHBIX CHUCTEM MPOTPAMMHUPOBAHUSI U COCTOUT B TOM, 4YTO
MIPEPHIBACTCS] HOPMATBHBIM MOTOK YIpaBIeHUs 0€3 MOoMeX JJIT OCHOBHOM
JIOTUKHU MPOrPaMMBbl.
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Coovimue maiimepa (time event)— omo cobvimue, Komopoe
803HUKaem, K020a UCMeK 3A0aHHblU UHMEP8Al BpeMeHU C MOMEHMA
HONAOAaHUsL A8MOMama 6 OAHHOE COCMOsHUE.

CuHTakcuyecku CcoObITHE TaiiMepa 3alKChIBA€TCSI C IMOMOIIBIO
KJIIOYEBOTO cJoBa after, 3a KOTOPBIM YKa3bIBa€TCid BBIPAXKEHHE,
onpenenstonee JJIMHY HWHTepBaja BpeMeHH. (CeMaHTHYeCKH COObITHE
TaliMepa o3HauaeT ciaeayromiee. [logpazymeBaercsi, 4TO y COCTOSHUS
uMeeTcs TalMep, KOTOpbIi cOpackiBaeTca B 0 (HauMHAET OTCYUET), KOrna
aBTOMAaT IMEPEXOJUT B JAHHOE COCTOSHWE (HAallOMHHUM, YTO aBTOMAT
CUMTAETCS MEPELICIIIUM B COCTOSTHUE, KOT/1a 3aKOHYEHO BBIMOJHEHUE BCEX
JNEWCTBUM, MPEINHUCAHHBIX NepexonoM). TaillMep BEIET OTCUET BPEMEHH.
Ecnu no ucreueHus yka3zaHHOTO HMHTEpBajia BPEMEHHM CpabOTaeT APYrou
nepexoi, To coObITHE TaliMepa He Bo3HUKaeT. Korja ykazaHHbI HHTEpBal
BPEMEHU HCTEKAeT, HACTymaeT coObITHE TaliMepa M BO30yXIaercs
COOTBETCTBYIOIIHUM MTEPEXO.

Ecnu mepexon cpabarbiBaeT, TO aBTOMAT MEPEXOJAUT B HOBOE
COCTOSIHUE.

Ecnu mepexom mo coOwbITHIO TaiimMepa He cpabaThiBaeT (U3-3a
JIO’)KHOCTH CTOPOKEBOTO YCIIOBHA), TO COOBITHE TaiiMepa TepsAeTCs, H
TaliMep TPOJ0JDKAET OTCUYET BPEMEHH, TaK UTO TMO3kKE MOXKET cpaboTarh
JIPYroil mepexo/| Mo COOBITHIO TaiiMepa ¢ OOJIBILIMM UHTEPBAJIOM BPEMEHHU.
CoObITHe TaliMepa HE MOXKET OBITh OTJIOKEHO.

N xoTss MBI yXe OpUBEIM HECKOJBKO MPUMEPOB HCIOJIb30BaHUS
COOBITHSI TaliMepa Ha TMepexoJax B KOHEYHBIX aBTOMaTax (cMm. puc. 4.23—
4.27), npuBeneM erie oauH (pHc. omuOKa! TekeT yKa3aHHOIro CTHJIA B
JIOKYMEHTE 0TCYTCTBYET..28).

NU3MEHEHUA B TEXHUYECKOM 3AJJAHUU

Ungopmayuonnas cucmema O00NHCHA XpaHUmMv UHGoOpMayuro He

MONbKO O pabomarwux, HO U 00 yeonrenHvlx compyouukax. Ilo
npowecmsuu 10 1em nocie y8onvHeHUs, eciu Ima UHGOPMayus He HYHCHA
Oonee, OHA YHUUMOHNCACMCA.
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Takum 00pazoM, MO HMCTEUEHUH JECATH JIET IOCJIE YBOJbHEHHS
OOBEKT, MPEACTABJAIOLIMNA YBOJEHHOIO COTpYJHHKa (3amuch B 0Oasze
JaHHBIX) YHHMUYTOXKAETCSA, €CIU TOJIBKO JTOT OOBEKT HE IOMEYEH
crenuaIbHbIM 00pa3oM (CTOpOKeBOE ycioBUE keepForever). Ecnu

OOBEKT OCTaBJIEH B 0a3e, TO Yepe3 AECSTh JIET MPOBEPKA MOBTOPSAETCS.

ﬂ Unemployed

[keepForever]

after 10 years

\\ [else]/deleteDBrecord C)
o

Puc. OwmmbOka! Teker yka3zaHHOro CTHiIs B JOKYMEHTe
otcyTcTByeT..28. [lepexos Mo coOBITHIO TaiiMepa CO CTOPOKEBBIM YCIIOBHEM

B UML 2 nosiBuiics O4€Hb MOJIE3HBIM BApUAHT COOBITUS Taiimepa,
KOTOPOE CBSI3aHO HE C MHTEPBAJIOM BpPEMEHU MPEOBIBAaHUS B JIOKAJTILHOM
COCTOSIHUH, a C TJI00ATbHBIM BPEMEHEM — CHCTEMHBIMH 4acamu. [aHHOe
COOBITHE 3aMKCBHIBACTCS C MOMOIIBIO KIFOYEBOIO CJIOBa at, 3a KOTOPHIM
HYKHO yKa3aThb HEKOTOPBI MOMEHT aOCOJIFOTHOTO BpEeMEHH (roj, Mecsll,
JI€Hb, 4Yac, MUHYTYy, CE€KyHAy...). Korma 3agaHHbIi MOMEHT HACTYIIaeT,
MPOUCXOAUT COOBITHE Taiimepa. Ecim yka3zaTh MOMEHT B TIPOIIIOM,
COOBITHE at HUKOT/Ia HE HACTYIUT.

Cobvimue usmenenusn (Change event)— smo cobwvimue, komopoe
B03HUKAem, K020a HeKomopoe Jn02udeckoe YCaoeue  CMmaHO8UMCs
UCMUHHBIM, OYOYUU 00 3MO20 TONCHLIM.

CuHTaKCMYEeCKH COOBITHUE W3MEHEHHUS 3aIlMChIBACTCS C IMOMOIIBIO
KJIIFOYEBOT'O CJIoBa when, 3a KOTOPBIM YKa3bIBAE€TCS JIOTHYECKOE
BbIpakeHne (ycioBue). CeMaHTHYECKH COOBITHE HW3MEHEHHS O3HA4aeT
cinenytoniee. IloapazymeBaercs, 4TO B CHCTEME HMEETCS MEXaHU3M,
paboTaromuii Kak JIeMOH (Hampumep, MNPUIOKEHUE, 3alylleHHOE B
(hOHOBOM pEXHUME), KOTOPHIH TEHEPUPYET COOBITHE, €CIU B PE3yJIbTare
U3MEHEHHSI COCTOSIHMS CHUCTEMbl HM3MEHSETCS 3HA4YCHUE JIOTMYECKOTO
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BbIpaxkeHusl. Eciu  BblpaxeHue, SBISIONICECS AapTyMEHTOM COOBITHS
U3MEHEHMS, MNPUHUMAET 3HaYeHUe true (UMed JO DSTOrO 3HAYCHUE
false), To mepexoa Bo30Oyxmaercs. Eciau BbipakeHHME MMEET 3HAYCHUE
true B TOT MOMEHT, KOTJla aBTOMAT MEPEXOIUT B TAHHOE COCTOSIHUE, TO
nepexoj cpasy Bo30yxjaaercsa. Eciau mepexon cpabarbiBaeT, TO aBTOMar,
KaKk OOBIYHO, MEPEeXOJUT B HOBOE cocTosiHue. Eciu mnepexon He
cpabatbiBaeT, TO coObITHE M3MEeHeHUs Tepsierca. [Ipu aTom ecnu ycrnoBue
MIPOJIOJKAET OCTABAThCS MCTUHHBIM, TO HOBOTO COOBITHS U3MEHEHUS HE
BO3HHMKaeT. Jlg Toro dYroObl CHOBA BO3HHUKIO COOBITHEC W3MCHCHHUS,
HY>KHO, UTOOBI YCJIOBHE CTaJIO0 CHavaJla JIOKHBIM, @ TOTOM UCTUHHBIM.

PaccMmoTpuM areMeHTapHbIN puMep 13 UHPOPMAIIMOHHON CHUCTEMbI
OTJIeJ1a KaJpoB.

NU3MEHEHUA B TEXHUYECKOM 3AJIAHUU

Ilo 0ocmuosicenuu onpedenennoco eo3pacma (35 nem Ol HCEHWUH U

60 n1em O0ns MydHcuuH) COMpYOHUK YBOJIbHAECMCS HA NEHCUIO.
Peanuzamnust manHoro TpeOoBaHUsA TpUBEICHA Ha pHC. oOrInoOKal
TEKCT YKAa3aHHOI'0 CTIJIA B IOKYMEHTe OTCYTCTBYeT..29.

when self.age > 65 and

self.gender=Male
™ 7 e
Employed Unemployed
/ \_

when self.age > 55 and
self.gender=Female

Puc. OmmbOka! Teker yka3aHHOro CcTWiIS B JOKYMEHTe
orcyrcTByeT..29. Ilepexos 1o coOBITUIO U3MEHEHUS

3amMeTUM, 4YTO YCJIOBUE JOCTHXKEHUS TIEHCHOHHOTO BO3pacra
COTPYJIHHKOB 3aIllMCaHO C TOMOIIbI0 crenuanbHoro sseika (OCL) wm
10JIpa3yMeBaeT, YTO Kjacc Person (puc. ommuOKka! TeKCT yKa3aHHOTO
CTHJIAA B IOKYMEHTE OTCYTCTBYeT..29 — 3TO 4acTh JuarpaMMbl aBTOMaTa

MMEHHO JTOr0 KJIacca) UMeeT aTpuOyT C UMEHEM age.
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4.3. JUAT'PAMMBI JEATEJIBHOCTHU

Juacpammer  desmenvHocmu  SABJSIIOTCSL  CPEJICTBOM  OTNIMCAHMS
noBeAgeHuss B UML, nmpuuem ux MecTto B SI3bIKE JONMYCKAaeT HEKOTOPHIC
pa3HOUTCHHUS.

OCHOBHBIX CYIIHOCTEH W OTHOIIECHUH, MPUMEHIEMbIX Ha AHarpaMMe
JEATEeIIbHOCTH, B HEKOTOPOM CMBICIIC €III€ MEHbIIE, YeM Ha JuarpaMme
aBTOMara (XOTs, Ka3aJloch ObI, MEHBIIE yX€ HEKyJa — Ha Juarpamme
COCTOSTHUM TOJIBKO COCTOSIHUSI M Tepexoibl). Jleno B TOM, YTO OCHOBHas
CYIIHOCTh Ha JuarpamMMme JeATEIbHOCTH SIBJISIETCS YaCTHBIM CIIy4aeMm
MPOCTOTO  COCTOSIHUSA ~ (COCTOSIHME  JICITEJIIbHOCTH), a  OCHOBHOE
OTHOIIIEHWE — YAaCTHBIM CJIy4aeM IMPOCTOro Iepexojaa (mepexod 1o
3aBepIieHnn). B Toxke BpeMsi BCEBO3MOXHBIX YKpallIeHUH W BapHUaHTOB
HOTAllUM Ha JuarpaMme jaesitelbHOCcTH, ocobeHHo B UML 2, mamHOro
OoJibllle, yeM Ha auarpamme apromata. [losToMy, 4TOOBI HE 3aTEPATHCS B
JeTajsx, B CIeayromieM mnaparpadge Mbl o0CyauM cojep)kaHue 0a30BBIX
MOHSITUMA, 3aT€M OIPEJCIMM OCHOBHBIC CYIIHOCTH M OTHOIICHUS,
MpPUMEHSIEMbIE Ha JUarpamMmax JesTeIbHOCTU, a YK€ MOTOM TepensieM K

pUMepaM U KapTUHKAM.
4.3.1. /leiicTBHUE U 1eSITEILHOCTH

MBI yXe€ HCHONb30BaIA TOHATHE JEHUCTBUS, IOCTYJHUPOBAB, 4YTO
AeCTBHE  AABJSAETCH  aTOMApHbLIM, HeNpepbIBaeMbIM  H3BHE,
0e3yCJIOBHBIM M 3aBeplIaeMbIM. /[€ICTBHS UCIIOIB3YIOTCS HA EPEXOIAX
U B COCTOSIHMSX MamnHbl coctossHud UML u urpaior tam KIHO4eBYIO
ponb. Kaxnoe paeiictBMe uMeeT MNpUCYIIUME €My HaOOpbl BXOJHBIX H
BBIXOJIHBIX TapaMeTpoB (OHM HasbiBaroTcs koumaxmamu (pin)). Kak
paBujIo, 3TU HAO0OPHl (UKCUPOBAHBI MO YUCIY U TUIIAM NapameTpoB, HO
ObIBAIOT M JEHCTBHUS C M3MEHSAEMBIM 4YHUCIOM napamerpoB. Cpenu
AJIEMEHTAPHBIX JIEMCTBUM HET MPUBBIYHBIX JIEUCTBUM MO YIPABICHUIO
XOJIOM BBITIOJIHEHHS IPOrPaMMBbI (BETBICHUS, IIUKJIIbI, IEPEXOAbI U T. 1.) —
YOPAaBIECHUE HE CUUTAECTCS NMPUMUTHBOM M BBIHECEHO HA CIIECIYIOIIUI

YPOBEHb, YPOBEHb JCATEIBHOCTH.
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BTopbiM BakKHEHIIMM TOHSITUEM, MPUMEHSEMbIM MPU OMUCAHUU
MOBEJICHUSI, SIBIISIETCS JICATEIIbHOCTD.

Jeamenvnocmos (activity) 6 UML — smo onucaunue nosedenus 6
gopme epagha desmenvbrocmu.

HestenbHocts B UML MopenupyeTr TO ke, 4TO M JEUCTBHE, T. €.
KaKyI0-TO COJEPKATEIbHYI0 aKTUBHOCTh BO BpeMsi paOOThl CUCTEMBI;, B
9TOM CMBICIIE JEATEIbHOCTh I0JI00HA JICMCTBUIO, HO JACATEIbHOCTH
MPOTHUBOMNOCTABIISICTCS.  JICCTBUIO IO  BCEM  XapaKTEPUCTUUECKUM
npuszHakaMm. B Ta6muna Ommoka! Teker yka3aHHOro CTHJIS B JOKyMeEHTe
OTCYTCTBYeT..12 TIPOBEACHO CONOCTABJICHUE TOHATUNA 'AeucTtBue" u
"nesreapHOCTE" B UML.

Tabmuma Omudka! TekcT yKa3aHHOIO CTWIA B JOKYMeEHTe
orcyTcrByeT..12 ConocTaBieHuUE NCHCTBHS U IEITSILHOCTH

XapakrepucTtuka HDewnctBue JeAaTenbHOCTb
Buemnee coosiTue | He npepbiBacT | Moxxer — mpepBaTeCi U
BBIIIOJIHEHHUS 3aBEPIUNTH BBIITOJIHEHUE
3aBepIiIaeMocThb Bcerma  3aBepmaercs | Moxet IIPOJIOJIKATHCS
CaMOCTOSITEIIHO HEOTPAaHUYEHHO JI0JITO
BuayTtpennss He w™ognenupyercs B | MoxkeT ObITh pacKpbITa Ha
CTpPYKTypa UML OTAEIBbHOW THarpamMme
Bpewms Beinonnenust | [Ipenedpexxumo mano | [IpomomkurensHoe

Ecnu HaM He BaKHO pa3invuue MEXAy JEUCTBHEM U JEATEIbHOCTHIO
U HYXKHO yHoTpeOuThb OoJiee oOliee MOHSTHE, TO MPUMEHSETCS TEPMUH

AKMUBHOCMb.
4.3.2. I'pa¢ nesiteqsbHOCTH

Cemanmuuecku 2pagh oeamenvnocmu (activity graph) — osmo
MHOJICECMBO  CYWHOCMEU, KOMOPLIMU — SAGNAMCA  OeUcmeus Uil
oesimeslbHOCmu, U OMHOWEHUS. MeHCOY IMUMU CYUWHOCMAMU, KOMOPble
3a0aom nopsi00K Ux 8blNOJIHEHUS.

Cunmaxkcuuecku 2cpag) oOeamenvHOCMU — 3MO HASPYIHCEHHBIU
OpUEHMUPOBAHHBIU (NCes800) cunepepagd, 8 KOMoOpoM UCHONb3VIOMCS V3/Ibl
yemvlpex Mmunos. y3ibl 0eucmeull, y3/ibl 0esmelbHOCMU, V31bl YAPAGIEeHUS
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U Y3l 00vekmos, a Oy2u AGNAIOMCA NOMOKAMU YNPAGIeHUs UIU
HOMOKAMU OAHHBIX.

Ha nuarpamme nesTeNbHOCTH MPUMEHSIETCA P 3HAYKOB, KOTOPBIE
Ha CaMOM J€JI€ HE SBISIOTCA CYIIHOCTSIMU, XOTS M SIBIIAIOTCA Y3JaMu
rpada JeATEebHOCTH. JTO TaK Ha3blBa€MbIE Y3Jbl ymOpaBieHus. Jis
UML 1 y3ne1 ynpaBneHusi nepeuuciiensl B TabOnmuna OmuOka! Teker
YKAa3aHHOI'0 CTHJISI B JOKYMEHTe OTCyTCTBYeT..13.

Tabmuma Omuéka! TekcT yKa3aHHOIO CTWIA B JOKYMEHTe
orcyrcrByet..13. Y3nsl ynpasnenus UML 1

Ha3BaHue N3obpaxeHue Y10 0603HauaeT
HavansHoe Hauano nesrenpbHOCTH
COCTOSIHUE
(initial node)
3aKIIOYUTEITBHOE 3aBeplieHue
COCTOSIHHUE NESITSIILHOCTHA
(final node)

PasBerBiieHNE Hauano
YIIPaBJICHUS aJbTEPHATUBHBIX

(decision node) BETBEH IeATEIbHOCTH

Konen
aJIbTEPHATUBHBIX
BETBEU NEATECIIHbHOCTH

OObenuHEHNE
yHIpaBICHUSA
(merge node)

T

PazBuiika Hauano nmapannensHbIx

yIpaBJICHUs BETBEH JEATEIILHOCTH

(fork node)

CnustHue ynpaBieHus Konen mnapannenbHbIX

(join node) BETBEH JESITEIbHOCTH

ITockinka CUTHAJIA . JenctBue MMOCBHUIKA
signal

(send) CHUTHaja

[Tpuem CUTHajIa cvent Oxuganue  COOBITHS

(accept) NPHUX0JIa CUTHAJIA

Ha mmnarpamme nestenbHoct UML 1 mpumeHnseTcs oquH OCHOBHOM
TUI OTHOIIEHUN — MPOCThIC TEPEXO0/bl MO 3aBEPIICHUM (4 TaKKE MOTOK
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o0bekToB). Ilepexonq MO 3aBeplICHHMM HE UMEET MEePEKII0YAIOIIEro
COOBITUSI — COOBITUEM SIBJISIETCA 3aBEPIICHHE BHYTPEHHEH AKTUBHOCTHU
(mestenbHOCTH) B cocTosiHMM. Kak mpaBuiio, MUCXOASIIMI MEpexoia Mo
3aBEpILICHUM OJWH; €CIM UX HECKOJIbKO, OHU JIOJDKHBI OBITh CHA0KEHBI
CTOPOXEBBIMU  YCIOBHUSIMH, OOpa3ylOIIMMH TIOJHYI JIU3BIOHKTHYIO
cucremy npeaukatoB. Kpome toro, B UML 1 MOXHO”® HCIOIB30BaTh W
nepexojipl, Bo30yxaaembie coObITusiMu. CpabaThiBaHUE TAKOTO IMEpPExojia
O3HAYaeT TMPEPHIBAHUE BBIMIOJHEHUS JESITEIBHOCTH B COCTOSSHUM H
nepexoa B JApyroe coctossHue. OJHaKo TMOBTOPUM CKa3aHHOE MpH
ONMCAaHWUM JUArPAMM aBTOMATa: UCIOJIb30BaHUE MEPEXOI0B, YIIPABIISIEMBIX
COOBITUSIMU, HACTOJBKO >K€ HEYMECTHO Ha Jauarpamme JIesTelIbHOCTH,
HAaCKOJIbKO HEYMECTHO HWCIIOJIB30BAaHME Ha JUarpaMme aBTOMara
[IEpEX00B MO 3aBeplieHUWU. MBI HE pEKOMEHAYEM TaKOW CTUIIb
MOJETUPOBAHUS.

Takum oOpa3zoM, B paMKax CEMaHTHUKHU MAIIMHBI COCTOSTHUN aBTOPBI
UML 1 cymenu onucath CEMaHTUKY OOBIYHBIX OJIOK-CXEM (B KOTOPBIX HET
HUKAaKUX COOBITUH, a €eCTh IMOcJeAoBaTelbHas Nepeaada yIpaBiIeHUs
CIIEIyIOIEH NIeATeIbHOCTU MO 3aBEPIICHUU MPEAbIIYIIeH AesSTENbHOCTH).
XO0poI110 3TO WM MI0X0 — TPYJAHO cKa3aTh. Bo BcsikoMm ciydae, B UML 2
OT ATOTO Croco0a ONpeAeNieHNs] CEMAaHTUKU OTKA3aJIUCh.

[IpuBenem mnpumep auarpamMmbl coctostHuil B ctuine UML 1. Jlns
TOr0 PACCMOTPUM YBOJBHEHUE COTPYJIHHMKA Kak OH3Hec-IpoIlecc,
peAN3yOIMKA COOTBETCTBYIOIINM BAPUAHT UCIIOJIb30BaHus. [IpuBeneHHas
Ha puc. ommOKa! TekeT yKka3aHHOrO CTWJISL B JOKyMeHTe oTcyTcTBYeT..30
0JI0OK cxema OyKBaJbHO BOCIPOM3BOJUT TEKCTOBOE ONMHMCAHHUE CLIEHAPHSI.
Hukakux  TOSCHEHMH, KaKk MMEHHO  BBINIOJHAECTCA,  HampuMmep,
NEeSATeNIbHOCTh HammcarTh 3agBjieHyue 3/1eCh HET, HO OW3Hec-mpoIliecc

OIIKMCaH COBCPIICHHO SICHO.

22 .
[To kpaiiHe Mepe 3TOMY HET OITPOBEPKEHUS
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?

Hanomcars
3adaBJIeHUE

[loonmucaTshb
3adBJIeHHUE

[ecTb HE MCIOJb-
30BAHHHM OTINYCK ]

B!

PacumuraTs ‘
KOMIIEHCAlLl M

J

[else] ‘

‘ Haumcaursb
rnocobue

‘ YoaamurThb
YUETHYK 3allMcChb

.

Puc. OwmmoOka! Teker yka3zaHHOro CTWiIss B JOKYMEHTe

orcyrcrByet..30. J[uarpamma aestensnoctu UML 1

OnepanvionHass cemaHTuka TrpadoB gestenbHocty B UML 2
oIpeiesieHa HHBIM CIIOCOOOM, HE Yepe3 MalllMHbI COCTOSHUM, a Yepe3 CeTH
[TeTpu. DTO OmpenencHUe OYEHb HATJSIIHO W M3SIIHO, XOTS MOXET OBITh
HE COBCEM IPHUBBIYHO.

B ocHoBe ompeneneHus JIeKUT NoHATHE Mmapkepa (token). Mapkep
MOJXKET HE COJEp)KaTh HUKAKOW JOMOJHUTEIbHOW HH(pOpManuu (IIycTOu
Mapkep) W TOIJa OH HasbiBaeTcs mapkepom ynpaenenus (control flow
token) wam ke MOXKET cOAep)KaTh CChUIKY Ha OOBEKT WM CTPYKTYPY
JaHHBIX, M TOTJIa MapKep Ha3bIBaeTcs mapkepom oannwix (data flow token).
CraenyeT cpasy HOJYEPKHYTh, YTO MapKephbl He SBISIOTCS 3JIEMEHTAMHU
rpadga nesTeabHOCTH. Mapkepbl — 3T0 a0CTPAKTHbIe KOHCTPYKIUM,

174



KOTOpPbIe BBOAATCH s yA00OCTBA ONHMCAHMS JUHAMHYECKOIO
nmpoumecca  BbINOJHEHUS  CTATHYECKH  ONpPeAeJeHHOro  rpadga
AesATeJbHOCTH. HUKakux MapKepoB Ha AuarpaMMe AEATEIbHOCTH HET —
Ha JuarpaMMe JIeSITENbHOCTH MPUCYTCTBYIOT y3ibl. Ho BO Bpems
BBITIOJTHEHUSI ACSATEILHOCTH MapKEPhI MOSABIISIOTCS, TEPEMEIIAIOTCS MEXKTY
y3JlaMH U ucue3arot. [IpaBuiia nosiBieHus, NepeMenieHus] U MCUYE3HOBEHUS
MapKepoB OIKCAaHbl HIDKE, IIOCJIE€ OMNHCaHUs THUIOB Y3JI0B Tpada
NEATEIIbHOCTH.

V3nel rpadoB aestensHocTH B UML 2 OBbIBalOT Tpex BHJIOB: )3/7bl
Oelicmsutl, y31bl 00beKmos W Y31vl ynpasienus. Kpome Toro, Ha
nuarpammax AesteabHOocTH UML 2 OBIBalOT COCTaBHBIC Y37l — OHH
Ha3bIBAIOTCA oOacmamu. Caeayer 3aMeTUTh, YTO Kbl U3 BUJIOB Y3JIOB
JEJUTCA Ha TOJBHJbI, TaK YTO BCETO BAPUAHTOB CYIIHOCTEW JTOBOJILHO
MHOTr0. Mbl OXBaTUM MPUMEPAMHU U O0BSICHEHUSIMU BCE, HO HE BCE B 3TOM
naparpade.

CaMbIMH BaXHBIMH SIBIISIFOTCS  y3iabl  Oeticmeuti  (action node).
JIeCTBUTENBHO, TPYAHO TMPEACTABUTHh ce0€ pa3yMHYIO AESTEIbHOCTD,
KOTOpasi He BKJIIOUaeT Kakux Ju0o AeiicTBuil. HoMeHnkmnarypa neiictBuii B
UML 2 onmcana B mpenpiayIiem mnaparpade.

MBI BKIIFOYa€M BBI3OB ACATEIIBHOCTA B YMCJIO JCHMCTBUUA W HHUKAK
CMHTAaKCMYECKHM He BblAedsieM Ha juarpammax. B UML 2 wmexny
NEUCTBUEM U JEATEIbHOCTHIO CYILIECTBYET €Ile OJHO CYIIECTBEHHOE
pasnuuue. Bce paelcTBHs 3apaHee NPEOONPENCIICHbl W ONHMCAaHbl B
cnerupukanuu. Eciam pazpaboTyuky HyXKHO ONMUCATh KaKOW-THOO 0coboe
NOBEJIEHUE, OH JTOJKEH MCIOJIb30BaTh JIJISl 3TOTO JieaTeNbHOCTh. [Ipu 3TOM
MOBEJICHUE MOXHO OIKCATh OTACIBHO, @ B KOHCTPYUPYEMYIO B JaHHBIN

o 23
MOMCHT ACATCIIbHOCTDb BKIIIOYHUTH B ICUCTBUC 110 BbIZOBY JACATCIIbBHOCTH.

23 HexoTopbie aBTOpPHI BBIACISIOT BBI30BBI JICSITEIBHOCTH B OTACIBHBIM
BUJI Y3JIOB Ha rpade JeSITeJbHOCTH W HCIOJb3YIOT CHEIUalbHbIA 3HAYOK B
dbopme Tpe3yOlla HaMpaBICHHOTO BHU3 JIsl TpadUUECKOTO BBIJACICHUS TaKUX
y350B. TpesyOel moka3pIlBaeT, YTO TIJE-TO CYIIECTBYET Jpyras Jauarpamma
NEATEIbHOCTH, HA KOTOPOM OIKHCaHAa MOCJIEI0OBATECIILHOCTh  JICWCTBUU,
COCTaBIISIIOIINX JIAHHYIO €SI TEIbHOCTb.
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V3ner neiicteBuii B UML 2 moxoXM Ha COCTOSHUS JEUCTBUSI B
UML 1, Ho umeroT BaxkHemee otnuuue. g aericrBuit B UML 2 MOXHO
yKa3aTh, YTO SIBISETCS BXOJHOW M BBIXOAHOW HMHMOpMAIMEH IEMCTBUS,
3a/1aB BXOJ/IHBIE U BBIXOJIHbIC KOHTAKTHI.

Konmaxm (pin) — smo yxazaumue apeymenma uiu pesyibmama
oelicmausi.

KoHTakT MOKET UMETh UMl U THII.

NMeHHO 4epe3 KOHTAKThl IMYTEHIECTBYIOT MAapKEPhl AaHHBIX 10
rpady esITeILHOCTH B MPOIECCe BHITIOTHEHUS. Uepe3 BXOHbIE KOHTAKTHI
JNEWCTBUE TPUHUMAET CBOM apTryMEHTHI, a 4Yepe3 BBIXOJIHbIC KOHTAKTHI
BBIJIAE€T CBOU PE3YJIbTATHI.

I'paduueckn KOHTAaKThI HM300pa)karoTCsi B BUIE MaJeHBKHUX
KBaJPaTUKOB, MPUKPEIUICHHBIX K CTOpPOHaM (UTYphI, H300paxkaroiieu
NEeATEIbHOCTh (CM. TPETUW BapUaHT Ha puC. omKOKa! TekeT ykazaHHOTO
CTHJISI B IOKYMEHTE 0TCyTCTBYeT..31).

CrenyromumM 1o MOPSIKY SBIISIOTCS Y316l 00bekmog (0bject node).
OHU BKJIIOYAIOT B C€0sI CIICAYIONTUE YEThIPE Pa3HOBUIHOCTH:

- KOHMAKm— Mbl YK€ JaJIU OINPEJICJICHUE BBHIIIE U HECKOJBKO pa3
BEPHEMCSI K 3TOMY Ba)KHEHIIEMY HOBOBBEACHUIO HIKE. DAKTUUECKU 3TO
TO, BO 4TO mpeBpaTuics "o0bekT B coctossanu n3 UML 1;

- napamemp Oesmenvrocmu (activity parameter) — 3To TOT Xe
KOHTaKT, TOJIbKO OH H300pa)kaeTcsi Ha TpaHUIC PAMKU JEATEIbHOCTH.
KoHTakThl JEWCTBHST TIO BBI3OBY HEKOTOPOW JIESITEIBHOCTH JOJKHBI
COOTBETCTBOBATh MO KOJHMYECTBY, UMEHAM W THUIIAaM I[apaMeTpam 3TOu
NEATEIIbHOCTH;

- yeumpanouoii  oygpep  (central  buffer) —  umckyccrBenHas
KOHCTPYKIIUS, UCIIOJIb3yEMasl B T€X CIIy4asix, KOT/1a HEOOXOJIUMO MOKa3aTh
HEOJHO3HAYHOCTh TYTH MapKepOB [aHHBIX B rpade AeSITCIbHOCTH.
[lenTpanbHblii  Oydep HMEET HECKOJIbKO BXOASIIUX W  HECKOJBKO
ucxoasammx ayr. OH MOXET MNPUHATH MapKep JaHHBIX MO JIF0OON u3
BXOJSIIIMX AYr W HEMEIJICHHO OTHpPaBUTh €ro jajee Mo JOol wu3
UCXOASIIUX IYT;
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- xpanunuue dannvix (data store) —anajor MoHATHS NEPEMEHHOM, B
KOTOPYIO MOKHO HECKOJIbKO pa3 (C 3aMEHOMW JIaHHBIX) 3allMCaTh 3HAYCHUE
(mOMecTUTh MapKep AaHHBIX), U MOTOM HEOTPAaHWYEHHOE YMCIIO Pa3 €ro
yuTaTh (OpaTh KOMHUIO MapKepa JaHHBIX). B HEKOTOPOM CMBICIE
XpaHWIUIIE JaHHBIX — OTO YACTHBIM cCiyyaid LEHTpalibHOTO Oydepa,
IPUMEHUMBIH JUTS XPaHSHHS MapKepa JaHHBIX.”

[Ipeapiqymuii  COMCOK JOMKEH MOPOAWTh Y BHHUMATEIBHOTO
yuTaTeNsl HEIOyMEHUE: KaK € TaK, Mbl OINpeJesieM KOHTaKT M Kak
COCTaBJISIIONIYIO0 JIEMUCTBUSI, M KaK OTJACJIbHYI CYIIHOCTb. 3]1e€Ch HET
npotuBopeuns. Ha puc. ommOka! TekeT yka3aHHOro CTHJIS B A0KYMEHTe
orcyrcrByer..31 TMpeACTaBICHBI pa3IMYHbIE BapUAHTHl HOTAIMHU A
KOHTakTOB. CBepxy m300pakeH "oObekT B coctosHuu" (1) B HOTammu
UML 1, a 3atem nomyctumas npomexyrouHas (opma (2). XapakrepHas
s UML 2 Horanus (3) kak BHIHO ropas3/io JJAKOHWYHEE IPHHITOW B
UML 1. K ocuoBHOIM HOTanmmu kKoHTakta B UML 2 MOXHO 100aBUTH
NpUMEYaHHe CO  CTEPEOTHIIOM «transformation» (4), YTOOBI
cneruuIrpoBaTh TpeOyeMoe NpuBeACHUE TUIOB. M, HaKOHEI, IOTOK
nepeIaBacMbIX TAHHBIX MOXET OBITh MPOCTO HE CHEIUPUITPOBaHHBIM (D).

CemaHTHYeCKH Bce (POPMBI HOTAIIMH SKBUBAJICHTHBI.

2 XpaHWIHMINA JAHHBIX TPUMEHSIOTCS OYEHb 9ACTO, 3TO (PAKTHUCCKH
JIOKaJbHbIE TEPEMEHHbIE, OHM HYKHBl NPAKTUYECKH Ha JI000M Iuarpamme
nesitenbHOCTH. LleHTpanbHblil Oydep NpuUMEHsIETCsl OYeHb PENKO, 3TO OCOOBIi
CIly4yay Napajjieanu3ma.
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Action 1 % fffffff > name:Type = Action 2

name:Type
‘Action 1} }Action 2‘

bType Type

‘Action 1 [iAction 2

4 «transformation»
Typel to Type2

!
Typel | Type?2
|

chtion 2 ‘

‘Action 1 b

‘Action 1 } }Action 2 ‘

Puc. OwmmoOka! Teker yka3zaHHOro CTWiIss B JOKYMEHTe
orcyrcrByeT..31. BapuaHThl HOTAIMU KOHTAKTOB

Tperuii THn y3710B B rpade IEATeNbHOCTU — )371bl YHPAGIEHUS
(control node). B UML 2 ucnonb3yroTcsi T€ ke Y3JIbl YIPaBICHUS, YTO
nepeunciieHbl B Tabnuma Ommnbka! Teker yka3aHHOTO CTHJIS B JOKYMEHTE
OTCYTCTBYET..13, C TpeMsl JOMOTHEHUSIMH, KOTOpPhIE TTpuBeIeHbI B Tabnuia
OmnbOka! TekeT yka3aHHOT0 CTHJISI B IOKYMeHTe OTCYTCTBYeT..14.

Tabmuma Omubka! TekeT yKa3aHHOTO CTWIA B JOKYMeEHTe
orcyrcrByeT..14. JlononHutensHble y3ibl yrpasienus UML 2

HasBaHue N3o6paxeHue YT1o 0603HavaeT
3aKIIFOUUTEIBHOE 3aBepuieHue OJIHOTO
COCTOSIHUE MOTOKa ““““‘%{EQ NOTOKa B JCSATEIbHOCTH.
(final flow node) Ecnu B pesTensHOCTH €CTh

Ipyrue napajujieibHbIe
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MIOTOKHU, OHU
IIPOIOJIKAIOTCSL.

KomOuHupoBanu IlocnenoBaTenbHOCTE U3

o€ y3Jla COEOUHEHHsS W Yy3Ja

COeMHEHHE/pa3Be Pa3BETBIICHUS.

TBJICHUE

YIPaBJICHUS

KomOuHupoBanu [TocnenoBaTenbHOCTh U3

o€ j' y3lla CIHSHUA U y3la

CIMsTHUE/pa3BUIIKA 8| Pa3BUJIKH.

YIIPaBJICHUSA

IIpuem curnaia V3emn, ABJISFOLANCS

OT TanMepa MCTOYHUKOM Mapkepa

X YIIPABJICHUS 10 UCTECYEHUH

3aJaHHOTO WHTEpBala
BPEMEHHU

Tenepr Bce roToBO, YTOOBI OMHCATh OMEPAIIMOHHYIO CEMAHTHUKY
rpadoB nestenbHocTH B UML 2. CemaHTHUKA ONUCHIBACTCA B TEPMHHAX
MpaBUj ONPEICICHUSI TOr0, B KAaKUX CJIyYasX KakKue JyId TOTOBBI
Mepe1aBaTh KAKUE MapKEPHI.

IIpaBusa aJ4 y3J10B ynpaBJeHU.

1. HayaneHoe cocrosaue (Nel B Tabmmma OmmbOka! Teker
YKa3aHHOI0 CTHJISI B JIOKYMEHTE OTCYTCTBYeT..13) cO31aeT OJuH Mapkep
YIIPABJIEHUS U BCE UCXOIAIINE AYTH TOTOBBI IEPEAATH 3TOT MapKeEP.

2. Ecnu enuHCcTBeHHas Bxojsiias ayra pa3Buikd (Ne5 B TaGnwuua
OmoOka! TekeT yka3aHHOIoO CTHJISI B JOKYMEHTE OTCYTCTBYeT..13) roToBa
nepeaaTth Mapkep (ympaBlIeHHs WIM JIaHHBIX), TO BCE HMCXOJAIIUE TyTH
rOTOBBbI OJTHOBPEMEHHO (MapaJijiebHO) MEpe/laTh KOMUU 3TOr0 MapKepa.
Pa3Bunka co3nmaer napasieabHble TOTOKH.

3. Eciin Bce Bxoasmue ayru ciausauas (Ne6 B TaOimmma OmrmoOkal
Texker yKa3aHHOIO CTHJIS B JIOKYMEHTE O0TCYTCTBYeT..13) TOTOBBI IepeaaTh
Mapkepbl (yOpaBi€HUS WM JaHHBIX), TO HUCXOAsIas JAyra TOTOBa
nepenath Mapkep ynpasieHus. CnusHue o0ecreYyMBaeT CUHXPOHU3ALMIO
MTOTOKOB.
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4. Ecnu eauHCTBEHHas BXoAsmias pgyra pasBerBieHus (Ne3 B
Tabmuma  OmmoOkal  Teker  yka3aHHOTO CTWISI B JOKYMeEHTe
orcyrcrByer..13) ToToBa nepeaaTh Mapkep (ynpaBiCHUS WM JaHHBIX), TO
T€ HCXOMSIIME AYTM Pa3BETBICHMS, HAa KOTOPBIX CTOPOXKEBBIE YCIOBUS
BBIMOJHSIFOTCS, TOTOBBI IIEPEAATh 3TOT MapKep.”

5.Ecimu mobas Bxomsmas jayra coeauHeHus (Ned B Tabauima
Ommbka! TekeT yKa3aHHOIO CTHJISA B JOKYMEHTE OTCYTCTBYeT..13) rorosa
nepeaarb Mapkep (yOpaBieHMsT WJIM JaHHBIX), TO €JIUHCTBEHHAs
UCXOMSIIas yTra COCIMHEHUS TOTOBA MepeiaTh 3TOT MapKep.

6. Ecnu xoTs Obl 0J1HAa BXOsIIIas yra 3aKIOYUTEIBHOTO COCTOSIHUS
noroka (Nel B Tabwuie 4.8) roToBa nepenaTh MapKep, TO 3aKJIFOYUTEILHOEC
COCTOSIHME MOTOKA MOTJIOMIAET 3TOT MapKep.

7. Ecnu x0oTs Obl 0JIHA BXOJIIIAsl Iyra 3aKIOYUTEIILHOTO COCTOSIHUS
nestenbHocTH  (Ne2 B Tabmune 4.7) roroBa Imepenath MapKep, TO
3aKJIIOUUTEIIBHOE COCTOSIHUE JIESITEIbHOCTH TOTJIONIAET BCE MAapKEPbI
YIPaBICHUS U BCE MAapKEPhI JaHHBIX, 3aBEPIIAsi, TEM CAMBIM, BBIIIOJHEHHE
NEATEeIIbHOCTH.

IIpaBuia 1Ji1 y3/10B 00bEKTOB.

1. IMapametp nmestenpHOCTH (1 Ha puc. ommOKka! TekeT ykazaHHOTro
CTHJISI B IOKYMEHTe OTCYTCTBYeT..32) CO3/1a€T OJMH MapKep JaHHBIX U BCE
ucxoasmme ayru (2 Ha pwuc. omubOkal Teker yka3aHHOro CTWISI B
JIOKyMEeHT€ OTCYTCTBYeT..32) TOTOBBI MIEpeaaTh ITOT MapKep.

2. Xpanunuiie AaHHbIX (3 Ha puc. ommoOKal TekeT yka3aHHOTO CTHIIA
B IOKYMEHTE OTCYTCTBYeT..32) MOTJIOMIAET OAUH MApKEP AJAHHBIX U CO3/1a€T
HEOTPAHUYEHHOE KOJIMUECTBO €ro Komnuil. Bce BBIXOIHBIC TyTH XPaHWIHIIA
(4 wna puc. omubOka! Teker yka3aHHOTO CTHWIS B JIOKYMEHTe
OTCyTCTBYeT..32) BCErjJa TrOTOBBI MEpPeAaTh KOMHUIO XPaHUMOI'O MapKepa
JAHHBIX.

3. llenTpanpubiii Oydep mnepeHanpaBisieT MapKepbl JaHHBIX, HE
co3naBas U He morjomias ux. Kak TojJbko BXOjHas jr00asi BXOJHAs Ayra

25 o
M JINH — KOH HIIUSI, KTO IIEPBBIM T'OTOB, TOT U IOJIYYHUT
Ho mapkep o KOHKYpE , KTO 11 OTOB, TO 0
Mapkep.
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roToBa NEpelaTb MApPKEp, BCE BBIXOJHBIE JIyrM TOTOBBI MEPEAATH 3TOT
Mapkep.

4, BxogHoil KOHTakT jeiictBus (5 Ha puc. ommoOka! Teker
YKa3aHHOIO CTHJISI B JOKyYMeHTE OTCYTCTBYeT..32) MOTJIONIAET MapKep
JTAHHBIX.

5. BeixogHoit koOHTakT pedctBusi (6 Ha puc. ommoOka! Teker
YKa3aHHOI'O CTHJISI B JIOKYMEHTe OTCYTCTBYeT..32) CO3/1aeT MapKep JaHHBIX.

IIpaBuia 111 KOHTAKTOB M J1CHCTBHI.

6. Ecnu Bce ayru NaHHBIX, BXOJMSIIME BO BCE BXOJIHbIE€ KOHTAKTHI
JICUCTBHS, TOTOBBI MEpeAaTh MAPKEPbl JAHHBIX, U €CIU €CTh BXOJSIIUE
JTyTH YIIPaBJICHUS U XOTs ObI OJIHA TOTOBA IepeaTh MapKep yIpaBeHHUS,
TO JICUCTBUE BBITIOJIHSACTCS.

7. Ecnu aeiicTBUE BBITIOJIHEHO, TO BCE AYTHU JIAHHBIX, BBIXOJIAIINE U3
BBIXOJIHBIX KOHTAKTOB, TOTOBBI MEPEAATh MapKepbl JAHHBIX, U €CIHA €CTh
UCXOAAIIMEe pedpa YIpaBICHUS, TO T€ HCXOJSIINE YT yIpaBieHUs, HA
KOTOPBIX CTOPOKEBBIE YCIOBUS BBINOJIHSIOTCA, TOTOBBI MEPEIATh MapKeEP
YIIPaBJICHUS.

[Ipogomkum mpuMep 00 YBOJBHEHUM COTPYJIHUKA. Terepb MbI
pPacCMOTPHUM ATOT IPUMEpP HE KaK OWM3HEC-TPOIECC BBICOKOTO YpPOBHS, a
KaK orepaiuio uHGOpMaIMOHHON cucTteMbl. Paccmorpum puc. ommoOkal

TEKCT YKAa3aHHOT0 CTHJISI B IOKYMEHTe OTCYTCTBYeT..32.
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activity Adeire)
// p:Person \\
7
1
2
\
Get Person Info P
‘ 5
6 ‘postndept‘
L—————e{é}t ’Notify Boss}>@§ 12
[else] :
?
[fl’ld = true] 11
3
RN [
Calc Delete
«datastore» Payment Account
pos:Position 10
L
13 )

Puc. OmmbOka! Teker yka3aHHOro CcTWwiIsi B JOKYMEHTe
orcyTcTByeT..32 JlmarpamMMa JeATEILHOCTH TIO YBOJBHEHHIO COTPYIHHUKA

(AdmFire)

Brinosninenue storo rpada aesTeNbHOCTH MPOUCXOIUT CIEAYIOIIUM
obpazom.

HauansHoe coctosiHue (7 Ha puc. onmmbKal TekeT yKa3aHHOro CTHIIS
B JIOKyMeHTe OTCYTCTBYeT..32) TOTOBO NepeaaTh MapKep YIpaBJICHHS, a
napamerp aesreabHocTH (1 Ha puc. ommoOKa!l Teker ykazaHHOro CTHWIs B
JIOKyMeHTe OTCYTCTBYeT..32) TOTOB MEpelaTh MapKep MaHHbIX. Takum
o0pa3oM, Bce BXOIAIINE AYTH ACITEIBHOCTH Get Person Info FOTOBBI
nepeaaTh MapkKepbl W JEATENbHOCTh BBINIOJNHSETCS. B pesynbrare
BBITIOJTHEHUSI TOSIBIISIFOTCS TPYU MapKepa JaHHBIX B KOHTaKTax pos, fnd,
dpt, COOTBETCTBEHHO. Mapkep JaHHbIX fnd UMEET OYJIEBCKHUI TUI U €ro

3HAUEHUE OMpPEJEsIeT, MPUCYTCTBYET U B 0a3e JaHHBIX 00BeKT p. Ecin
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3TO TaK, TO pos M dpt CoAEpXkaT [OKHOCTh W MNOAPA3JICIICHUE
YBOJIBHSEMOTO, B IPOTUBHOM CJTy4ae OHH MYCTHI.

Mapkep OaHHBIX pPOS HEMEIJIEHHO OTHPABISETCS B XPAHWIIMILE
naHHbIX (3 Ha puc. omuOKa!l TeKeT yKa3aHHOrO CTHIS B JOKYMEHTE
OTCYTCTBYeT..32), IOCKOJIbKY OHO UMEET €IMHCTBEHHYIO BXOJSIIYIO YTy,
Y COXPaHSIETCS TaM I TAIbHEUIIIETO UCITOJIb30BAHUSL.

Mapkep pmaHHbIX fnd oOTOpaBisIETCd B y3€J  yIIPaBICHUSA
"paszBeTBieHue" (8 Ha puc. ommbOKal TekeT yKka3aHHOTO CTHJIS B JOKYMEHTe
OTCYTCTBYeT..32), TJe MPOBEPACTCS 3HAYCHUE HSTOr0 MapKepa JdaHHBIX.
Ecnu BemmonHserca ycnoBue fnd = true, TO MapKep MAaHHBIX
OTIpaBIIACTCS B y3en ynpasicHus "pasBuwika' (9 Ha puc. ommbOkal Teker
YKa3aHHOIO CTWJISI B JIOKYMEHTe OTCYTCTBYeT..32), W BBIIOJIHACTCS
cieayronui mar. B mpoTUBHOM citydae BhINOJIHEHUE rpada AesITeIbHOCTH
3aKAaHYMBAETCA.

V3en ynpasienus "pa3puika" (9 Ha puc. ommoOkal TekeT ykazaHHOTO
CTHJISl B IOKYMEHTe OTCYTCTBYeT..32) pa3MHOXAET MOJyYEHHbIA MapKep Ha
JBa U OTIPABJISECT MX JaJIbIlle, 3alyCKas JBa MapajuIeJbHBIX MOTOKA
ynpasienus (10 m 11 Ha puc. ommOkal Teker ykasaHHOro cruisi B
JIOKyMeHTe OTCYTCTBYeT..32). 3aMETUM, YTO B IAHHOM CITy4ae COAECPKUMOE
MapKEpPOB TEPSIETCA, MOCKOJIbKY TPUHUMAIOTCSI OHU HE 4epe3 KOHTAKTHI, a
HEMOCPEACTBEHHO, KaK MAapKEPhI YIIPABICHUS.

JlesitennbHOCTh Notify Boss TOTOBa NPUHSATH MapKep yHpaBJICHUS
o nepexony (11 Ha puc. ommobKal TekeT yKa3aHHOrO CTHJISA B J0KYMEHTe
orcyrcryer..32) W Mapkep AaHHbIX dpt (5 Ha puc. ommbOka! Teker
YKa3aHHOTO CTHWJSI B JIOKYMEHTe OTCYTCTBYeT..32) OT JeATEeIIbHOCTH
Get Person Info. 3JTa [JEATEIBHOCTh 3allyCKaeTcs, a IOCJe
3aBEpIICHUS OTIPABISIET MapKEp YIPABICHUS B 3aKIIOYUTEIBHOE
cocrossHue moToKa (12 Ha puc. ommOka!l TekcT yka3aHHOro CTHJIA B
JIOKyMeHTe OTCYTCTBYeT..32), IJile OH IOIJIONIAETCS, ¥ BBIMOJHEHUE ITOTO
MOTOKA yIIPaBJICHUS 3aBEPIIACTCS.

JHlestenbHOCTh Calc  Payment TOTOBa MPHUHATH  MapKep

ynpasieHus 1o nepexoay (10 Ha puc. ommoOka! Teker ykazanHoro cruiisi B
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JIOKyMeHTe OTCYTCTBYeT..32) U MapKep JAaHHBIX pos M3 XpaHWIHIIA. JTa
JESATEIIbHOCTh 3aIllyCKaeTcs, a II0CJE 3aBEPILICHUS OTHPAaBISAECT MapKep
YIIpABICHUA ACATEABHOCTA Delete Account.

HearenpHOCTh Delete  Account TOTOBa NPHUHATH MapKep
VIIPABJICHUsT OT OPEABIAYILIEU NEATEIBHOCTH U MapKep TaHHBIX pOS U3
xpanunuiia no nepexony (13 Ha puc. ommnodkal Teker ykazaHHoro cTuisi B
JIOKYMeHTe OTCyTcTBYeT..32). DTa [eATeIbHOCTh 3allyCKaeTcs, a I0CIe
3aBEpILICHUS OTHPABIIET MApKEp YIPABICHHUS B 3aKIHOYUTEIIBHOE
cocrossHue moToka (12 Ha puc. ommOKa!l TekCT yKa3aHHOro CTHJIA B
JIOKyMEeHTe OTCYTCTBYeT..32), IJI¢ OH IOIJIOIIACTCS, U BBHIMOJIHEHUE ITOTO
IIOTOKA YIPABJICHUS 3aBEPLIACTCS.

4.3.3. lopoxku U pa3dneHust

B UML 1 umeercs cBoeoOpa3Hoe rpaduyeckoe CpeicTBO, KOTOPOE
HA3bIBACTCS JIOPOKKOU.

Joposxcka (Swim lane) — osmo epaguueckuit  kommenmapuil,
no3eosawee Kiaccupuyuposams CYWHOCMU N0 HEKOMOpoM) NPU3HAK).
Obvbiuno ucnonvsyemcs Ha ouazpamme KIACCO8 UNU HA Oudazpamme
OoesimeibHOCmU.

Jlopokka — 3TO UMEHHO rpaduyuecKuii KOMMEHTAapUW, MOJOOHBIMI
TpaHUIIAM CHUCTEMBbI (CYyOBhEKTa) Ha AUArpaMMme MCIoib30BaHus. [loaTomy
HUKaKuX (OpMalIbHBIX paBui npuMeHeHus Jopoxek B UML 1 Her.

B UML2 curyamuss HECKOJNBKO  HM3MEHWIACh:  JIOPOXKKH,
nepeumenoBanubie B UML 2 B pa3buenus, mepeBeieHbl W3 paszpsaa
rpagu4ecKux KOMMEHTApUEB B pasps]l CYIIHOCTEW METaMOJENHU S3bIKa, U
UHCTPYMEHTBl ~ MOTYyT (HO He 00s3aHbl!) HCHONB30BaTh  3ATO
00CTOSITEILCTBO.

Pazouenue (partition) — osmo pazbuenue 6 mamemamuueckom
cmulene (mo ecmov OU3BIOHKIMHOE NOKPblue) MHOXCECMBA CYWHOCMEU Ha
ouazpamme.

Ha puc. ommbka! Teker yka3aHHOro CTWISE B JOKYMEHTe

OTCYTCTBYeT..33 MpPEICTABIICHA IHArpamMMa ACATEIbHOCTH, OTPAKAOIIASL
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npocTenii Ou3Hec-npouecc HaiiMa Ha paboTy. Mbl cuuTaeM, 4TO Hall
IIPOLECC BKJIIOYAET YETHIPE AEATEIBHOCTHU:

- Interview — cOop uHpoOpMaIny;

-Analysis — aHanu3 coOpaHHOW wuWHOpPMALUU U TPUHATHE
peneHus;

-Fill Forms — 3allOJHCHUE TOKYMEHTOB;

- Refuse — 0OTKa3 B HalIME.

‘Interview‘

‘ Analysis

Fill out | [approve] \L [reject]
‘ | Refuse
Forms

.

Puc. OmmbOka! Teker yka3aHHOro CcTWiIss B JOKYMEHTe

orcyrcrByeT..33. /[uarpamma neateapHOCTH Tpoliecca HaitMa Ha paboTy

Ha auarpamme puc. ommoOka! TekeT yka3aHHOTo CTHISI B JOKYMEHTE
oTcyTcTBYeT..33 HET HUKAKUX JIOPOKEK —  BCE  JEATEIbHOCTHU
PaBHONPABHbI U OJHOPOAHBL. JlomycTUM Temepb, YTO ACATEIBLHOCTH, B
KOTOpbIE HAHUMAEMbI BOBJIEYEH HEMOCPEJICTBEHHO (Interview, Fill
out Forms, Refuse) IpOUCXOAUT B OJHOM MECTE€ M, TaK CKa3aTh, Y
HEro Ha rjasax, a BaKHas JESATEIbHOCTh (0 KOTOPOM HAaHMMAEeMbId MOXKET
HE JOTaJbIBaThCSI) MO aHaIM3y HHGPOPMAIUM W TPUHATHIO PEHICHUS
(Analysis) ocCylecTBIAsSETCS B IPYrOM MECTE M, MOXKET OBITh, IPYTUMHU
JNEUCTBYOIIMMH JALAMUA (TEXHUYECKUMU CIIEUATUCTAMU,
PYKOBOAUTEISIMU TIOAPA3ACICHUA W T. 11.). JTa BakHas wH(opManus He
ABJIAETCS YAaCThIO MOJEIHU, T.K. HE HMMEET OTHOILICHUS K IIOBEICHUIO
CHUCTEMBI, HO MBIl MOXEM OTPA3UTh €€ HA JUarpaMmMe ¢ MOMOILBIO JIOPOKEK
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(pI/IC. omuoOKa! TekeT yKa3aHHOro CTHJISA B JOKYMEHTe oTcyTcTByeT..34). B
JAHHOM CJIy4a¢ Mbl IIOApa3yMeBacM, 4YTO JOPOKKAa C Ha3BaHMEM HR
Department COIEPKUT MAECATEIbHOCTH, BBIINOJHIEMbIE B IPUEMHOU
OTACIa KaJIpoB, a JOOpOXKa C Ha3dBaHHEM Target Department
COACPKHUT HACATCIbHOCTH, BBIINOJHICMbIC B TOM IOApA3ACICHUM, KyIa
nopeanojgaracTcs NpuHATb KaHauaaTa.

HR Department Target Department
‘ Interview } }Analysis
Fill out | [approve]
Forms |
[reject]
‘ Refuse } //

Puc. OwmmoOka! Teker yka3zaHHOro CcTWiIss B JOKYMEHTe
oTcyTcTBYeT..34. JlopoxKH

I'paduuecku JOpOKKM M300pax)aroTCs B BUJIE MPSMOYTOJbHUKOB C
Ha3BanusMu. Kak mnpaBuio, uX H300pakalOT CO CMBIKAIOIIMMUCS
OOKOBBIMH CTOPOHAMH, XOTS 3TO W He o0s3arenbHo. ABTOpel UML
YTBEPKIAIOT, 9YTO H300pakeHHE, TMOJ00HOE TMPUBEICHHOMY Ha pHC.
omuOKa! TeKCT YKa3aHHOr0 CTWISA B JOKyMEHTe OTCYTCTBYeT..34,
HAIIOMHMHAET TIJIaBaTeNIbHBIE JTIOPOKKHU B OacceiiHe, OTKyJa U IPOU3O0IILIO0
Ha3BaHUE JAHHOMN rpadudeckomn KOHCTPYKIIUU. Boznoxum
OTBETCTBEHHOCTH 3a MPABOMEPHOCTh TaKOM accoluanuu Ha aBTopoB UML
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U 3aBEPIINM ATOT HECTIOKHBIN pa3zes ele OJHUM MPUMEPOM MPUMEHEHUS
HACJIETHUKOB JJOpOkeK — pazouenuit B UML 2.

B 3TOM npumepe Mbl HAOKKUM Ha JEHCTBUS IO IPUEMY COTPYIHUKA
JIB€ OpTOrOHaNbHBIX Kiaccudukamuu. IlepBas coBmagaer ¢ yxke
pazo0OpaHHON Ki1accudukaluen mo MecTy JCHCTBUS, a BTOpas yKa3bIBaeT,
KaK BBIMOJHICTCS ACHCTBHE — YCTHO (IIEATENbHOCTH Interview WIH
Analysis) unum uHaude (puc. ommuoOkal TekeT yka3aHHOro CTWJISI B

JIOKYMEHTE 0TCyTCTBYeT..35).

HR Department Target Department
—
o
Q
“
g ‘ Interview } }Analysis
Fill out | [approve]
Forms |
—
(-U &
Q
“
>
[reject]
g ‘ Refuse } //
O
-

Puc. OmmbOka! Teker yka3aHHOro CTuiIsi B JIOKYMEHTe
oTcyTcTBYeT..35. OpTOrOHAJIBHBIC TOPOKKHU

4.3.4. TpaekTopusi 00bEKTA U MOTOK JAHHBIX

Huarpammbl  gestenbHocTd  UML  mo3BoisitoT  MOJAENIMpPOBATH
MOBEJICHUE, OTIPEICIISIS HE TOJBKO MOTOK YIIPABIICHUS, KaK B MPUBEICHHBIX
BBIIIIE TpPUMEpPax, HO W TOTOK JaHHBIX. OTO YTBEPXKIECHHUE BIIOJIHE

crpaBeyiuBo it UML 2 1 cripaBeyiuBO ¢ HEKOTOPBIMU OTOBOPKAMU JIst
UML 1.
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[Ipy O0OBEKTHO-OPUEHTHUPOBAHHOM TOAXOJIE K MOJCIUPOBAHUIO
MOTOK JAHHBIX — 3TO HM3MEHEHHUE COCTOSIHUNM OOBEKTOB BO BPEMEHH, U
OMMCAaHUE TaKOr0 HW3MEHEHMS CYIIECTBEHHBIM 00pa3oM XapaKTepHU3yeT
ITIOBEJICHUE.

Jis onucanus JaHHOM Xapakrtepuctuku mnoseaeHuss B UML 1
UCIIOJIb3YIOTCA MOHATHS "TpaeKkTopusi 00beKTa" U "0OBEKT B COCTOSHHU .

Obovekm ¢ cocmoanuu (Object in state)— omo osxzemniap
HEKOMopo20 KIaccd, Npo KOMOPbIU U38ECMHO, YMO OH HAXOOUMCS 8
onpeoeieHHOM COCMOSAHULU 8 OAHHOU MOYKe 8bIYUCIUMENbHO20 NPOYeccd.

CHUHTaKCUYECKH OOBEKT B COCTOSIHUU M300paxaercs, Kak 0ObIYHO, B
BHJIC TIPSMOYTOJIbHUKA W €r0 MMs IMOJAYEPKHUBACTCS, HO JOMOJHHUTEIHHO
MOCJIe UMEHU 00BEKTa B KBAJIPATHBIX CKOOKAX IMHUIIIETCS UMSI COCTOSHUSI, B
KOTOPOM B JJaHHOM TOYKE BBIYMCIUTEIBLHOTO MPOIECCa HAXOAUTCSI OOBEKT.
B HekoTOpbhIX cllydasix COCTOSIHUE OOBEKTa HE Ba)KHO, HAMpUMEpP, €CIu
JOCTATOYHO yKa3aTh, YTO B JJAHHOM TOYKE BBIYMCIWTEIBHOTO Mpoliecca
CO3/1a€TCSI HOBBIM OOBEKT JIAHHOTO KJIacca, M B 3TOM Clydae IPUMEHSIETCS
oObIYHasi HOTALUS JJIsl U300pakeHuss 00bEKTOB. BaxkHO MOTYEPKHYThH, YTO
OOBEKT B COCTOSIHMM Ha JUarpaMmax JesATebHOCTH "MO ompeaesieHuio"
CUMTAETCS COCTOSIHUEM, T. €. BEpPIIMHON rpada MOACIH, KOTOpas MOXKET
OBITh MHITUJICHTHA TPACKTOPHUU OOBEKTA.

Tpaexmopus 06vekma’® — 5mo nepexod 0co6020 poda, UCXOOHBIM
UNU YeneB8bIM COCMOSIHUEM KOMOPO2O A81emcsi 00beKm 8 COCMOSHUU.

TpaexTopust 06bekTa U300pakaeTcs B BUAC MyHKTUPHOU CTPENIKH (B
OTJIMYME OT CIUIOIIHOM CTPEJKHM OOBIYHOTO Tepexoaa). CeMaHTHYEeCKU
TpaeKkTopusi OOBEKTa, NPOBEJAEHHAsI OT COCTOSIHHS JICSTEILHOCTU K
OOBEKTY B COCTOSIHUM, O3HAyaeT, 4YTO PE3yJbTaTOM JESATEIbHOCTU
SABJISICTCSl IEPEX0/J] YKa3aHHOTO 00BhEKTa B IAHHOE COCTOSIHUE (MM, MOXKET
OBITH, CO3/TAaHME HOBOTO OOBEKTAa B YKAa3aHHOM COCTOSIHHUH, YTO SIBIISICTCS

2 Hekoropsie aBTOpbI NPEANIOYUTAIOT KMCIOJIB30BATh CJIOBO 'MOTOK',
MTOCKOJIBKY CJIOBOCOYETAHMS '"TTOTOK HAHHBIX' M "MOTOK yIpaBJIECHUS' SIBIISIIOTCA
JTABHO U XOPOULIO YCTOSIBIIMMHUCS TEpMHUHAMHU. Mbl BCe-TaKM OCTaHOBWJIMCH Ha
TepMuHe "TpaekTopus OOBEKTa", MOCKOJIbKY '"TOTOK 00BeKTa" MO-pycCKu
3BYYHUT YK OYEHb HECKJIAJHO, XOTS U COOTBETCTBYET YCTOSIBIIECICS TPAIULIUU.
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YaCTHBIM CIy4aeM M3MEHEHHsI COCTOSIHUSA). TpaekTopus OOBEKTa,
npoBeAeHHass OT OOBEKTa B COCTOSIHUM K COCTOSIHUIO JESTEIbHOCTH,
O3HA4aeT, 4TO OOBEKT B JAHHOM COCTOSIHUM SIBIISIETCSI HEOOXOAMMBIM
BXOJHBIM I1apaMETPOM YKA3aHHOU JIESATEIbHOCTH.

PaccmoTrpuM 3TO  Ha mpuMepe AMarpaMmbl - JIESITEIBHOCTH,
OMKCHIBAIOUIEH MPOIECC HAalilMa COTPYAHUKA B MH(POPMALIMOHHON CUCTEMBI
oraena kaapoB. Puc. OmmoOka! Teker yka3aHHOro CTHJISI B JOKYMEHTE
oTCyTCTBYeT..36 B OCHOBHOM IOBTOPSAET pUC. OIIUOKA! TekeT yka3aHHOTO
CTWJISI B JOKYMEHTe OTCYTCTBYeT..34, HO 311€Ch IPEJICTABIIEHA TPACKTOPHUS
o0ObeKTa Kjacca Person, XpaHSALIEro JaHHbIE O MNPUHUMAEMOM
corpyaHuke. Ha pumarpamme XOpomio BHIHO, YTO HMEHHO SBIISETCSA
BXOAHBIMA ¥  BBIXOJHBIMH  JAHHBIMM  KaXJOTO M3  COCTOSHUU
NEATEIBHOCTU: B PE3yJIbTaTe ACATEIBHOCTU Interview CO31aeTCA HOBBIU

00BEKT, KOTOPBIH J1ajee 00padaThIBAaETCs, MEHSISI CBOE COCTOSHUE.
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HR Department Target Department
1
Interview } Analysis
Y 2.

5 2 \ :Person / /
:Person . /
— [Interviewed] /

[Approved] /
. [Fill out [approve] /
Forms /
//
///
:Person )
[Evaluated]
:Person //
[Rejected] J/
s N [reject]
Refuse //
Puc. OwmmbOka! Teker yka3zaHHOro CTHiIss B JOKYMEHTe

orcyrcrByeT..36. TpaekTopusi 00be

KTa

Hepr,ZIHO 3aMCTHUThb, 9YTO B AAHHOM CJyYac IIPpU MOACIHPOBAHUN

IIOBEACHUA MbI (I)&KTI/I‘I@CKH MMOBTOPACMCA, OITMCBIBAS ITOBCACHUC CUCTCMBI.

W3 nmarpamMmbl Ha puC. omrOKa! TeKCT yKa3aHHOro CTHJIS B JOKYMEHTE

OTCYTCTBYeT..36 CJEIyeT, 4TO MACATEIbHOCTh Analysis BBINOJHACTCA

IMOCJIC OCATCIBbHOCTU Inte rview, MMpUYCM 5TO YKA3aHO ABAXKIbI: OJHUH pa3

C moMoIIpl0 Tepexona mo 3asepireHuu (1 Ha puc. ommbka! Teker

YKa3aHHOT0 CTHJISI B JOKyMeHTe oOTcyrcTByer..36) M3 Interview B

Analysis M BTOpPOH pa3 ¢ IOMOIIbIO TPacKTOpUU 0O0bekTa (2 Ha puc.
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omunOKa! TeKCT yKa3aHHOr0 CTHJAA B JOKYMEHTEe OTCyTCTBYeT..36),
MOKA3bIBAIOIIEH, 4YTO JUISl BBINOJHEHHUS JEATEIbHOCTH Analysis
HEOoOXOoIMM  OOBEKT, CO3/JaBaeMbIi  JEATEIBHOCTBIO Interview.
Paszymeercs, naxxe UML 1 no3BosiseT HE TOBOPUTH JIMIIHETO: JUarpaMmma
Ha puC. omuOKa!l TekcT yka3aHHOro CTWJIS B JOKyMeHTEe OTCYTCTBYeT..37
OMUCHIBAET TO KE CaMOE€ MOBEJICHUE, YTO W JUarpaMma Ha puc. omuokal

TEKCT YKA3aHHOI'0 CTWJISI B IOKYMEHTE OTCYTCTBYeT..36.

HR Department Target Department

. :Person )
Interview %v> - . -——= Analysis
[Interviewed]

:Person
[Approved]
[ Fill out | || [approve] | :Person
Forms [Evaluated]

|

:Person i
[Rejected]

> |

O

Puc. OmmbOka! Teker yka3zaHHOro CcTuiass B JOKyYMEHTe

orcyTcTByeT..37. Mcnonp30BaHUE TPACKTOPHI OOBEKTOB BMECTO TIEPEXOIOB TIO
3aBepIICHUH

Horarmust UML 2 mo3BoasgeT HUCOOJB30BaTh JUIA  OIMCAHUS
MOBEJICHUS TTOTOK JIAaHHBIX (TPACKTOPUIO 00BEKTA) €I1Ie IIUPE, MTOCKOJIbKY B
OMPENCIICHUN CEMAaHTUKH Tpada JeAaTebHOCTH MapKEphl MaHHBIX W

MapKephbl yIpaBJICHUS MPAKTUYECKHW paBHOMpaBHBL Ha pwuc. ommubka!
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TEKCT YKA3aHHOTO CTW/IsI B JOKYMEHTEe OTCYTCTBYeT..38 MpUBEICHA €lIe
OlHA JuarpamMma JesTEIbHOCTH, OIKCBIBAIOIIAS IMPOLECC NpHeMa Ha
pabory, Ho B HOTaruu UML 2 ¢ npuMeHeHHeM KOHTAKTOB U MapamMeTpoB

ACATCIIBHOCTH.

activity Hire)

a N

Fill out [approve]
p:Person P
Forms

[reject]
Refuse P ] //

\_ /

Puc. OmmbOka! Teker yka3aHHOro CcTWwiIsi B JOKYMEHTe
orcyTcrByeT..38. [[ppMeHeHNE KOHTAKTOB ¥ TAPaMETPOB JACATEITHPHOCTH

4.3.5. OTnpaBKa U Ip¥eM CUTHAJIOB

Bepuemcs emie pa3 k nmpuMepy ¢ HailMOM Ha paboOTy W JOMYCTHM,
YTO MBIl XOTUM OTPA3UTh B MOJEIU HECKOJBbKO MHOW BAPHAHT MOBEICHMUSI.
B nuarpammax Ha puc. ommOKka! TekeT ykazaHHOTO CTHJISI B IOKYMEHTe
oTcyrcTByeT..33 — pHUC. OomMOKa! TeKeT yKa3aHHOro CTHJIA B JOKYMEHTe
OTCYTCTBYeT..37 MPOIECC, MPOUCXOMAIINN B MPUEMHOW OTIENIa KaJpoB,
NMPUOCTAHABIMBAETCS HA TO BpeMs, IIOKa He OylIer 3aBeplicHa
JESITEILHOCTh IO OLIEHKE KaHAWJATa W MPUHATHUIO PELICHUs, KOTopas
(dakTUYeCKu TMPOUCXOJAUT B JPyroM MecTe. Takoe BBIHYXKIECHHOE
OKHM/IAHUE MOXKET OBITh MCHUXOJOTHMYECKHM HEMPUSTHO KaHIWJATy (paBHO
KaK W MEHEJKepy Mo mepcoHany). JlomycTum, 4To B MPOEKTUPYEMOM
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MHPOpMAIMOHHOM CHUCTEME OTliefla KaJpoB Tpeldyercs O0O0ecleuuTh
ACMHXPOHHOE MPOBEJEHUE Ipoliecca MpuemMa: mociie coopa CBEACHUN O
KaHIMJaTe MEHEHKEp MO  MepCOHAlTy  OTMPAaBII€T CUTHAI B
COOTBETCTBYIOIIME HMHCTAHIMM W B OXHUJAAHUM OTBETHOTO CHUTHAla C
pelieHueM MEePeBOAUT ce0sl U KaHAuAaTa B COCTOSIHUE OXHUJAHUS C
BHYTPEHHEH AaKTMBHOCTBIO — YIOIAET YaeM, PacCKa3blBaeT O 3ajadyax
opraHuzanuu u T. . B pamkax yxe pacCMOTpPEHHBIX 00O3HAUCHUU Takas
CUTYaIMsI MOKET ObITh OMMCaHa AUarpaMMoOu JesATEeIbHOCTH, KaK MOKa3aHO
Ha puC. OIMOKa! TekcT yka3aHHOro CTWISI B IOKYMEHTe OTCYTCTBYeT..39.
3necb Mbl TOpeanojaraéM, 4ro B HE OTOOpakaeMbIX Ha JuarpaMme
"MHCTaHIMAX'"  NOPUHMMAETCS CUTHAI Request C  apryMEHTOM
person (1), IpOBOAUTCS JACATEIBLHOCTD M0 aHAJIN3Y KaHIUAAaTa U B OTBET

OTIIPABJISACTCS CUTHAI Response ¢ apryMeHToM decision (2).

Interview

/ send request (person) 1

do/Bla-bla-bla

response (decision) 2
[decision= [decision=
Fill out approve] reject]

Refuse
Forms

Puc. OmmbOka! Teker yka3zaHHOro cTuiass B JOKYMEHTe
oTcyTCTBYeT..39 ACHHXPOHHBIN MPOIECC MPUHSITHUS PEIICHUS ITPU HaiiMe
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[IpuBenennas Ha puc. omwuOka!l Teker yka3aHHOro cTWiIsi B
JAOKYMeHTe OTcyTcTByeT..39 auarpaMMa TOYHO OIIMCBHIBAET JKEJIAEMOE
MOBEJICHUE, HO MOKET IMOKa3aThCsl HE CIUIIKOM HArJISIIHOW: YHUTaTellb
JIOJDKEH 3HAaTh CHHTAKCHYECKHE eTalim o0o3HaueHn UML, 4ToOBI TOHATH
OMMCAHUE Mpollecca C MEepPBOro B3TJsAAa. MexXay TeM HMEETCs XOpOIIo
3HaKOMasi OY€Hb MHOTHM HarjsiiHas cucteMa oO0O3HAYEHUM IS Mepeiadn
U TpUeMa CHUTHAJIOB (CM. pHC. OIMOKa! TekcT yKa3aHHOro CTHJIA B
NOKyMeHTe oTcyTcTByeT..40). OTa cucremMa 0003HAYCHUHN Tak)Ke BKJIIOUCHA
B UML. CyTh cocTouT B TOM, 4TO jciicTBue no otnpaske (1) u npuemy (2)
CUrHaja  u300paxkarorcss B Buje  puryp,  CErMEeHTUPYIOIIUX
COOTBETCTBYIOIIIME Tiepexonapl. [lpuMmeHeHHWe JaHHBIX 0003HAYCHUU
IPUBOAUT HAC K JMarpaMMe Ha puc. OmMOKa! TeKCT yka3aHHOro cTWisl B

AOKyMeHTe oTcyTcTBYeT..40.
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Interview

request (person) 1

do/Bla-bla-bla

response (decision) 2
[decision= [decision=
Fill out approve] reject]

Refuse

Forms

Puc. OmmbOka! Teker yka3aHHOro CcTWiIss B JOKYMEHTe
orcyrcrByeT..40 CrenuanbHple 0003HAUYECHHS [UJIsI OTIPaBKA W TpHEMa

CUT'HAJIOB
4.3.6. IIpepbiBaHusi M1 MCKJIIOYEHUSA

[IpeppiBaHusT M HMCKIIOYEHUS — 3TO TPUMEPHI JABHO M XOPOIIO
W3BECTHBIX, MOXXHO CKa3aTh 0a30BBIX, MEXaHW3MOB, IMPHUMECHSIEMBIX B
IPOTrpaMMHUPOBAHUH.

Hauynem c¢ mpepsiBanuii. B UML 2 BBenena siBHbIM 00pa3om
KOHCTPYKIIHS, KOTOpas Ha3bIBae€TCs 001aCTh PEPHIBAHMUS.

Oobnacmov npepwvieanus (interruptible activity region) — omo
CMPYKMYPUPOBAHHBILL  Y3el (pamMKa) Ha ouazpamme OesmelbHOCMU,
BHYMPU  KOMOPO20  BO3MOJNCHO  Npepvleanue  O0ObIYHO20  NOPsAOKA

BbINOJIHEHUS OeUCMEULL npu 603HUKHOBEHUU onpeaeﬂeHHoeo coObIMusA.
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CuHTakcHYeCKH 00JIacTh TpEephIBaHUS H300pakaeTcss B BHIC
NYHKTUPHOM paMKH, OTrpaHUYMBAIONIEH HEKOTOpbld (parMeHT rpada
nestenbHocTH. [IpeppiBatoire coObITHSI n300paXkatoTcs B Buje "daxka"
IpueMa CUTHaja, OT KOTOPOTO MPOBOAUTCS  CTpeiKka-"MoaHus"
(interruptible activity edge) k HekoTOpoW BHEIIHEH JCATCIHBHOCTH —
oopabomuuxy npepwvisanus (interrupt handler). ®maxok momKeH
HAaxXOAUThCS 00s3aTeIbHO BHYTPHM 00JIACTH  TIpEphIBAHUS, YTOOBI
IpEpbIBAHNE HE CIYTaThb C MCKJIIOYEHUEM, KOTOPOE HMMEET MOXO0XKYIO
HOTAIMIO.”

CemanTnuecku o0JacTh MpPEpPBIBAHMS O3HAYaeT clienayrouiee. Eciu
IIPH BBITIOJIHEHUH (pparMeHTa rpada JesTeIbHOCTH B 00JIaCTH MpEephIBAaHUS
MPOM30MACT yKa3aHHOE TMIpephIBalOIee COOBITHE, TO YIpaBICHUE
nepegaercss o0paboT4YMKY TpephiBaHusl. B0300HOBUTH TpEpPBaHHBIN
(DparMeHT HeBO3MOKHO. ™

Ha puc. ommOka! TekeT yka3aHHOro CTHWISI B JOKYMEHTe
orcyrcTrByeT..41 Mbl TpuBeIN (HAKTUUYECKU TOT K€ MPUMEpP, YTO U Ha PUC.
OIMOKA! TEeKCT yKa3aHHOIO0 CTWJIsS B JIOKyMeHTe oTcyTcTByer..10 U puc.
omubOkal Teker yKazaHHOro CTWIS B JIOKYMeHTe OTCyTcTBYeT..11.
[TpepoiBarommm coObITHEM sBIIsseTCss coObiTHe Cancel (1), KoTopoe
MOXXET MPOU30HTH B JIIOOOW MOMEHT, a 00pabOTYMKOM MpPEpPhIBAHUN —

COOTBETCTBYIOIICE JielcTBUEe Cancel hiring (2).

27 .
®dna)xOK HCKIIOUEHUS paclojiaraercsi 3@ I'paHuLEed 00JacTH, KOTopas
reHepUpyeT UCKIIOYEHUE

28
CTaH)lapT XpaHUT MOJJYaHUE II0 IOBOJAY TOro, IIO3BOJIACT JIHU

00pabOTYMK TpephIBaHUS COXPAHUTh KOHTEKCT M OCBOOOJIUTH PECYPCHI
npepeiBaeMoMy Tporeccy. PeanbHble cucTeMbl 00paOOTKM MpepbIBaHUI B
OINEPaLlMOHHBIX CUCTEMAX, KaK IPABUIIO, 3TO JIEIAIOT.
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activity Illpuwem corTpynHuka Ha pabdory (Hire Person)/)

S — _—

Select vacant position }

[no vacancy]

O

[else]

[offer is rejected] }:EEEE%{: 1

[else]

U R —

[ Occupy position J

N—

2

@ [ Cancel hiring }

Puc. OwmmobOka! Teker ykazaHHOro Ccruiasi B JOKyYMEHTe
orcyrcrByeT..41. O6macTh npepbIBaHUs

O6patumcs teneph K wuckimodeHusmM. B UML 1 wuckirodenus
TPAKTYIOTCS KaK YaCTHBIN CIydail CUTHAJIOB, YTO XOTS U JIOIYCTUMO, HO HE
oueHb ymooHo. B UML 2 nns mopenupoBaHusS HCKIIOYCHUN BBEJCHA
CrelUaJIbHAas KOHCTPYKIIHUSL.

Pacnpocmpanenue uckniouenus. Jlns NEACTBUST WIM WHOIO Yy3Ja
rpada AesTeIbHOCTH MOXKET OBbITh YKa3aHO, KAaKUE MCKIIOUEHUS ATOT Y3eIl
MOXXET TeHepupoBaTh. KpoMe Toro, s y3na ykaspIBarOTCs 00paboTIMKU
WCKJIFOYEHNUM, KOTOpPhIE C HHUM CBsI3aHBL. PaboTaeT 3TO CIEAYIONUM
obpazom. JlomycTum, mpousonuio uckiatouenue. Ecinu ¢ y3i1om, B KOTOpoM
MIPOU3OIII0 UCKIIOUECHHUE, aCCOIIMUPOBAH 00paOOTYUK 3TOTO UCKITFOUEHUSI,
TO 00pabOTYMK BBIMOJTHSIETCS U HA 3TOM 00paboTka 3akaHumBaeTcs. Ecim
’)K€ HET aCCOLIMMPOBAHHOIO0 00OpabOTUMKA, TO MCKIIOYEHHE IepeacTcs B
cleayrnmid  oObEeMITIONIMA 110 HEepapXWu  BJIOXKEHHOCTH Yy3e€l1 U
00pa0OTYMK WHIIETCS TaM, M Tak janee. TOJbKO €eClu HCKIIYEHHUE
MepelaH0 Ha CaMblii BEPXHUU YpOBEHb JEATEILHOCTH, TaK U HE OyaydH
00pabOTaHHBIM, TO BBHIMIOJHEHUE JACSTEILHOCTH MPEKPAIIACTCS.
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Hepapxus UCKTIIOYUEeHU. Ucknrouenus HE SIBJISIFOTCSA
KiaccupukaTtopaMd U HE MOTyT OOpa3oBbIBaTh HEpapxuu 0O0O0OIIECHHUS.
OpHako MOJENUPOBATh HCKIIOUEHUS MOXKHO C TIOMOIIBIO OOBEKTOB
OTIPEICJICHHOTO TUTIA U KIMEHHO 3TH TUIIBI MOTYT 00pa30BbIBaTh UEPAPXHUHU.
OOpaOOTYMK UCKIIOUEHHUS CBSI3aH C ONPEIEICHHBIM TUIIOM UCKIIIOUECHUS U
MOET 00pabaThIBaTh TakK€ BCE €ro crnenuanu3anuu. TakuMm oOpaszom,
THUIIbI UCKJIFOYEHUN MOXKHO TudpepeHImpoBaTh 04eHb JETalbHO, U 3TO HE
noTpedyeT oueHb OOJIBIIOTO Yuciaa 00padOTUYHKOB.

llapamempol ucknouenus. B onucaHue TUIIOB HUCKIIOYEHUH MOTYT
OBbITh BBEJCHBI aTPUOYTHI, KOTOPHIE NPU TEHEPUPOBAHUM HCKIIOUCHUS
3aMoJHAIOTCS TpeOyeMbIMU 3HAUYCHHSIMU W TO3BOJIAIOT TEepeaaBaTh B
00paboTUMK CTOJILKO WH(OpPMAIMU, CKOJBKO HYKHO [JISl JETalbHOU U
KOPPEKTHOI 00paboTKH.

Coxpanenue bixooHwvlx konmaxmog. Korja BO3HUKaeT UCKIIOYEHUE,
BBITIOJIHEHHE TEKYIIEro ACUCTBUS MpephIBaeTCa 0€3 reHepalui BhIXOIHBIX
3HaueHUU. BhIXogHBIE KOHTaKTHI 00pabOTUMKA HMCKIIOUEHUS JTOJDKHBI B
TOYHOCTH COBMNAJaTh MO YHCIY M TUMAM C BBIXOJHBIMM KOHTAKTaMH
3aIMINAEMOTO y3Jila U Korja o0paboTka MCKIIIOUEHUS] 3aKaHYMBAETCS, TO
BBIXOJIHBIE 3HAYEHUS 00pabOTYMKa HCKIIOYEHUS TMOJCTABISIOTCS BMECTO
BBIXO/JHBIX 3HAYEHUH MESATEIbHOCTH, CIT€HEPUPOBABIIECH HCKIIOUYECHUS U
BBITIOJTHEHUE MPOTPAMMBI MOXKET MPOJOJDKUTHCS OOBIYHBIM 00pa3oM, "Kak
OyJITO HUYEro U He ObLIo".

Hotanwmst 1iist uCKiIr0ueHU Clieayomas.

YtoObl TOKa3aTh, YTO HEKOTOPHIA y3€l MOXET TeHEePUPOBAThH
UCKJIFOUEHHUSI, Y ATOTO Y3j1a OIpPEJEsieTcs] BBIXOJHOM KOHTAKT C THUIIOM
UCKJIFOUEHUSI, BO3JIE KOTOPOTO PUCYETCS MAJICHbKUH TPEYTOJIbHUK.

UtoObl mMoOKa3aTh, 4YTO HEKOTOPHIA y3ed1 UuMeeT 00paboTYuK
VCKJIIOUECHUS, OT 3alMIIAEMOro Yy3Ja PHUCYETCS CTpPENKa-'MOJHUA" K
BXOJHOMY KOHTAKTy y3J1a-00paboTuuKa, MPUYEeM THUIIOM ATOTO KOHTAaKTa
JOJKEH OBITh TUI UCKITFOUEHUS.

OOparumcs erie pa3 K IpuMepy Mpo yAAJICHHE MOoapa3IeicHus, U B
KadyecTBe npumepa (puc. omuodKa!l TekeT yka3aHHOro CTHJISI B JOKYMeHTe
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0TcyTCTByeT..42) paccMOTpUM auarpamMmy U1 JEeSTCIbHOCTH
deletePos ().

activity deletePos())

/pos:Position \

1
AN
DeletePosExp
2
AN
[else]

[pos.isFree ()]

pos

‘ Destroy ::
pos

- /

Puc. OmmbOka! Teker yka3aHHOro CTuiasi B JOKYMEHTe
oTcyTcTByeT..42. Jluarpamma AesTeNbHOCTH deletePos

Bce 4uro Tpebyercs Tenephb cleiiaTh — CBSI3aTh MCKIIOYEHUE C €ro
00pabOTYMKOM, UTO Mbl U CHEJIAJIM Ha PUC. OIIMOKa! TekcT yka3zaHHOro
CTWISI B [IOKyMeHTe OTCYTCTBYyeT..43 C HCIOJb30BAHUE JBYX Pa3HbIX
HOTALUH.
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deletePos () } Exception

DeletePosExp Handler

—

Exception
DeletePosExp Handler

deletePos():%

Puc. OwmmobOka! Teker yka3aHHOIo CTWiIS B JOKYMEHTe
orcyrcTrByeT..43. BapuaHThl HOTAIlMU CTPEIKU-"MOJIHUN"

4.4. TUATPAMMBbBI B3AUMOJEUCTBUS

JnarpaMmbl B3aMMOJECHCTBUA MPEIHA3HAYEHBI JJIsI MOACIUPOBAHUSA
MTOBEJICHUS ITyTEM OTMCAHMS B3aMMOJCHCTBHUS OOBEKTOB JIJISl BHITTOJTHEHUS
HEKOTOpOM  3ajayu WIA  JOCTHXKCHUS OIPEICIICHHOMN LICJIN.
B3aumoeiicTBUE MPOUCXOIUT ITyTEM 0OMEHA COOOIIECHUSIMU.

JluarpaMMbl  B3aMMOJEHCTBUS  M300pakaloTCsi B HECKOJIBKHX
pa3muuHBIX rpaduuecknx ¢Gopmax, M3 KOTOPHIX CaMbIMH BaKHBIMHU
SIBIISIFOTCSI TAarpaMmbl MOCJIeJ0BAaTEIbHOCTH u JTarpaMmbl
KOMMyHUKauu. Hapsigy ¢ STUMH OCHOBHBIMH (OpMaMH OMHUCAHUS
B3auMojiericTBuad B UML 2 npuMeHSIIOTCA AMarpaMMbl CUHXPOHHU3ALMHU U
0030pHBIC THarpaMMbl B3aMOICHCTBHSI.

Mbl yke OTMEYanaud, 4YTO AUArpamMMbl IOCJIEI0BATEJIbHOCTH U
AMATPAMMbI KOMMYHHUKAIMM CEMAHTHYECKHM 3JKBHMBAJICHTbI, XOTH
rpagpuyeckd BBINJAAAT COBCeM MoO-pa3HoMy. CeMaHTHUYECKH H3TH
JarpaMMbl 3KBUBAJIEHTHI IIOTOMY, YTO ONHWCBHIBAIOT OJHO M TO IKe€:
MOCJICAOBATEALHOCTh TIEpeAayd  COOOIICHUH MEXIy OOBbeKTaMHu B
MPOLIECCE UX B3aUMOJCUCTBUS. A BBITJISIAAT MO-Pa3HOMY OHHM MOTOMY, UTO
B JMarpaMme IOCIeI0BAaTEIbHOCTH  TpadUuecKd MOJIUYEePKUBACTCS
YIOPSA0YCHHOCTh BO BPEMEHH IIepeaBacMbIX COOOIICHUI, B TO BpEeMs
Kak B JuarpaMMe€ KOMMYHUKAllMM Ha TMEPEIHUM IUIaH BBIJIBUTACTCS
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CTPYKTypa CBsi3ell MeXaAy OOBEKTaMH, IO KOTOPBbIM MEpelaroTCs
COOOIIEHUS.

Cpa3zy mnogyepkHeM TJilaBHOE: o0a THUMa JuarpaMM MOJACIUPYIOT
MOBEJICHUE "TIO WHAYKIMH', OT YaCTHOTO K OOIIEeMYy, IyTeM OIHMCAHUS
KOHKPETHOIO0 MPOTOKOJa Iepenayu cooOuieHuid. B atoM u cuna u
c1abOoCTh JAHHOrO crnocoba onucanus noseneHus. CuibHas CTOpPOHA
COCTOUT B TOM, YTO B OOBEKTHO-OPHUEHTHUPOBAHHOM MapaaurMe OOMEH
COOOIIEHUSIMU — 3TO U €CTh CaMO BBIMIOJIHEHHE MPOTPAMMBI, MOATOMY
NMPOTOKOJ Mepeladyd CcOOOIIeHUl sABJsAETCS HauOoJiee TOYHOM
MO/IeJIbI0 TOBeeHus. JluarpaMmMbl B3aUMOICUCTBUSI HAXoasITCs ""Orke"
K pEIbHOMY BBIIIOJTHEHUIO MPOTPAMMBI, YEM JPYTHUE CPEACTBA ONHCAHUS
noBeneHus. CnabocTh IuarpaMm B3auMOJIEHCTBUSI COCTOUT B TOM, YTO 3TU
JqyuarpaMMbl OTMCBHIBAIOT TIOBEJICHUE HAa YPOBHE SK3EMIUISIPOB, a HE
KJIacCU(UKATOPOB; Ha YPOBHE MPOTOKOJIOB BBIMOJHEHUSI aJlTOPUTMA, a HE
CaMoro aJaropuTMa. JlnarpaMmbl B3aUMOJCHUCTBUS MEHEe
"aNrOpUTMUYHBI", YEM JUAarpaMMbl aBTOMATa U JUarpaMMbl JI€ITEIIbHOCTH.

Hapsiny ¢ OCHOBHBIMM CYIIIHOCTSIMU U OTHOIIEHUSIMU Ha JUarpaMmax
MOCJIEAOBATEILHOCTY W KOMMYHHUKAIIUM TPUMEHSETCS  MHOXECTBO
JOTIOJIHUTEIBHBIX JJIEMEHTOB CEMAaHTHKA W HOTauuu. B cienytromiem
naparpade MbI PacCMOTPUM OCHOBHOW DSJEMEHT OTHUX JUarpamMm —

COOOIIIEHHUE.
44.1. CooOrienus

Cooouenue (Message) — smo nepedaua ynpasieHus u OAHHbIX On
00H020 0OBeKma (omnpasumeis) Kk Opy2omy (ROayUamenio).

3aMeTHUM, YTO OTMIpaBKa COOOIICHUS SBISCTCS JCHCTBHEM, a
nosyueHue coobuienus — coositieM. B UML 1 cnenyrommue nercTBus
CBsI3aHBI C Mepeaaveii nHGOpMAaIUU U OTIPABKON COOOIICHUH:

- BBI30B MeToja (call);

- co3manne oobekTa (Ccreate);

- yHUUTOXKEeHHE 00bekTa (destroy);

- Bo3Bpar 3HaueHus (return);

- mochlka currana (send).
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JleficTBue 3amuchbiBaeTCs B BHUJE TEKCTa HajJ (WU PAJIOM CO)
CTPEJIKOM, CHUMBOJIM3UpYIOIIEH cooOluienue. Ecimu neiictBue wumeer
napameTpsl (BBI30B METO/a, CO3/aHHe OOBEKTa, MOCHUJIKA CHUrHaja), TO
apryMEHTBI, COOTBETCTBYIOIIME MapaMeTpaM @0 YUCIYy U THUIAM,
3aMUCHIBAIOTCA CTIPaBa OT UMEHHU JICUCTBUS B KPYIJIbIX CKOOKaX.

CuHnrakcuc BbI3oBa MeToaa uMmeroT paznuuus 8 UML 1 u 8 UML 2.
Ecnu geiicTBUEM SIBISIETCA BBI30B METOJIA, BO3BPAIIAIOIIErO 3HAYEHHUS, TO
B UML 1 cieBa oT ©MEHM M€TO/1a 3alIMCHIBACTCS CIIMCOK MEPEMEHHBIX JJIs1
BO3Bpallla€MbIX 3HAYEHUM (MX MOXKET OBbITh HECKOJbKO) U 3HaK
npucBamBaHus =.° TakuM 06pa3oM, Ta 4YaCTh HOTALMH COOOLICHHIL,
KOTOpasi OTHOCUTCS K BBINOJHAEMOMY JIEUCTBUIO MO BBI30BY METOJA, B
UML 1 umeer cneayromuii CHHTaKCHC.

rnnepeMeHHele := VIMA ( apT'yMEeHTH )

B UML 2 ucnons3yercst HECKOJIBKO MHOW CUHTAKCHC:
aTpmbyTel = VIMA ( apr'yMeHTHl ) : I[I€peMeHHBE

[TockonbKy TOJIyd€HHE COOOIICHUS SBISETCS COOBITHEM, TO
MoJTyJaTesib COOOIIEeHHsI BMECTE ¢ MH(POpMAIIMEH MoaydaeT U yIpaBleHue
(m1s  TOrO, YTOOBI MMETh BO3MOXXHOCTh  BBIMIOJHUTH  JICUCTBUSA,
MHULUUPYEMBbIE TONy4YeHHbIM coobmenuem). B UML  pasnuuaercs
HECKOJBKO THUIIOB TIEPEeIaun yIPABJICHHS C MOMOIIBI0 cOoOMeHns. UTOObI
OTJIMYNTH THUII nepenaun coodmenns, B UML npumensercs crennanpHas
rpaduyeckas HOTalus, a UMEHHO, Pa3JIMYaOTCs BUJIBI CTPETIOK, KOTOPHIMU
o0o3HauaTCcs cooOleHus. XOTs Ha JuarpaMmax KOMMYHHUKAaIUu U
MOCJIEIOBATEILHOCTH COOOIIeHUsT 0003HAYAIOTCS Pa3IMYHBIM 00pas3om,
MPUHIMIB  HW300paKCHUS OJMHAKOBBI W TepedyuciacHbl B Tabmmma
Ommbka! Teker yka3aHHOTO CTHJISA B JOKYMEHTE OTCYTCTBYeT..15.

Ta6bmuma Omubka! TekeT YKa3aHHOTO CTWISA B JIOKYMEHTe
orcyrcrByeT..15. Tunsl nepenaun cooOmieHU

2 .
° HamoMHHM, 9TO MHCTPYMEHTH BIpAaBE HCIIOIB30BATh 00O

CHUHTAKCHUC JIJISI TEKCTOBBIX (PparMEeHTOB MPHU YCJIOBHUH, YTO UMEETCS B3aWMHO-
OJIHO3HAYHOE  COOTBETCTBHE MEXKIY HCHOJIB3YEMbIM CHHTAaKCUCOM U
CTaHJAPTHBIM CHHTaKcucoMm. Tak, B yacTHOcTH, B UML 1 4amie ucnons3yercs
3HakK npucBauBanus = (kak B [lackane), a B UML 2 — 3Hak = (kak B Cn).
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Bup Tun nepepayum coobLieHus
CTPEenku

Bnoowcennviti nomox ynpaenenus. JIaHHbIA TUI TIEpenadn
COOOIICHHS TMOAPA3yMEBAET, UYTO OTIPABUTEIH MOXKET
OTIIPaBUTH CJIEAYIONIEE COOOIIEHWE TOJIBKO IOCTE TOTO,
KaK  3aBEpPLINTHCS  BBIINOJHEHHWE  BCEX  JICMCTBUM,
WHUIIMAPOBAHHBIX  JTaHHBIM  cooOmeHneM.  OOBIYHO
MIPUMEHSIETCS IIPU BBI30BE METOOB.

Ilpocmoti nomok ynpaenenus. JlaHHBIA THUI TIepeadn
MOAPAa3yMEBAET, UYTO  yOpaBJIEHUE  IMEpenaercss  OT
OTNPABUTENSL  COOOIICHHS  MOJy4yaTento  (BO3MOXKHO,
TOJIBKO 0€3BO3BPATHO). OO6bIYHO MIpUMEHsIeTCS npu
UML 1 MOJEIUPOBAHUYU TIOBEJEHUS HA YPOBHE JEHCTBYIOIINX JIHI
Y BAPUAHTOB UCIIOJIL30BAHUS.

s UML 1 AcunxponHvit nomok ynpasiieHUs. JJaHHBIM TUI Iepenayu
HOJIpa3yMeBAET, YTO COOOILIEHUE ACHHXPOHHO IEPENACTCs
OT OTIIPABUTENS IOJYYaTEI0, NPU ITOM y OTHPABUTEIA
8 UML 2 COXPAHSETCA CBOM IOTOK YIIPABICHUS, HE3ABUCAIIUN OT
NOTOKa ympaBieHus noiydaress. OObIYHO NpHUMEHSETCS
IIPU OTIPABKE CUTHAJIOB.

Bosepam  ynpaenenus.  JlaHHBIM ~ THUII ~ TIepenavyu
MOJAPA3yMEBAET BO3BpAT YIIPABJIEHUS MOCJIE BBITOJIHEHHUS
BCEX JIEUCTBHM, MHUIMUPOBAHHBIX TMepeadyeii cCoOoOIeHUs
C BJIOKCHHBIM IIOTOKOM ympasiieHus. [Ipu 3tom moryr
OBITh yKa3aHbl BO3BpalllacéMble 3HAYCHUS. JlaHHBIA THUTI
nepegayd  CooOIEHHs] MOXHO HE oToOpaxkaTh Ha
JAarpaMMme, MOCKOJbKY OH  MOJApa3yMeBaeTcs IO
YMOJYaHHIO MPH BBI30BE METOJIOB.

JlommyckaeTcsi  WCIOIB30BaHWE TP MOJICIHPOBAHUU
HE npyrux, He ompenensembix B UML, TunoB mnepemauu
OTIpEJIeIISIETCS | YIIPABIIEHUs, HampuMep, Tiepenada yIpaBiCHUS IO
WCTECYCHUHN BPEMEHHU.

JI71s1 Toro 9yTo0BI COOOIIEHUE MOTJIO OBITh TIEPEIaHO OT OTHPABUTEIS
K TTOJTy4aTeto, OTIPABUTENb JIOJDKEH "'3HATh' MOJy4aTes, T.€., HalIpuMmep,
TOJDKHA ~ CYNIECTBOBAaTh  acCoOLMAIMs  MEXAYy  KilaccupukaTopamu
OTHPABUTENSA U MOJydaTess, PK3EMIUISIp KOTOPOUM (CBS3h) U CIYXXHUT TEM
nyTeM, TI0 KOTopoMy mepeaaercs cooOmenue. Ha  auarpamme
KOMMYHHMKAITUU 3Ta CBSI3b BCET/1a M300paKaeTCs B SBHOM BUJIE, KaK JTUHMUS,
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a Ha JauarpamMMme IOCJEeJ0BaTEIbHOCTU OHA IOJIpa3yMeBaeTCsl KaK 4acTb
caMOM CTPEJIKU COOOIICHHUS.

OnHako TOBENEHHUE OINPENEIAETCS HE TOJIBKO M HE CTOJIBKO TEM,
Kakue OOBEKThI MOCHUIAIOT KaKhe COOOIIECHMS, HO MPEXKIE BCETO TeM, B
KakoM mnopsiake 3to npoucxoauT. UML  nosBossier  ompeaenuTh
OTHOCUTEIBHBIN MOPSAJIOK COOOIICHUN BO B3aUMOJICHCTBUM, MPUYEM ITO
JieaeTcsl HECKOJIbKUMU PA3IMYHBIMU CTIOCOO0aMHU.

Ha ngmarpamme  mocnenoBaTeIbHOCTH — MOPSJIOK  COOOIICHUMN
ONpeNeNsieTCSl BPEMEHEM HX OTIpPaBKH, a BpPEeMs OTCUUTHIBACTCS Ha
quarpaMMe CBepXy BHHU3. TakuM o0pa3oM, COOOIIEHUS, U300paKEHHBIC
BBIIIIE, MPEIIECTBYIOT COOOIIEHUSIM, N300pa’KEHHBIM HUXKE.

[Topsimok MOXHO 3aaTh C MOMOIIBIO MOCIEAOBATEIBHOIO HOMepd
coobwenus. Jlanuble HOMepa YHUKAJIbHBI U 00J1a1al0T TEM CBOMCTBOM, YTO
COOOIIEHUSI C MEHBIIMMU HOMEpPAMHU TMPEIIIECTBYIOT COOOIIEHUSIM C
OOJIBIINMHU.

Takum oOpa3oM, cooOIeHHEe MOXKET OBITh JOBOJIBHO CIOKHOU
CUHTAaKCHYECKOW KOHCTpykuueil. Cpa3dy OTMETHM, YTO aOCOJIIOTHO BCE
BO3MOXXHBIE YaCTH OIUCAHUSI COOOIIECHMS, KaK MPABUJIO, HET HYXKIbI
HCIIOJIH30BaTh — 00S3aTEeIbHBIM SBIISIETCS TOJIBKO MUMs1. OOIIH CHHTaKCHC

TEKCTa OMUCAHUS COOOIICHUS CJICTYIOIINA.

npenunecTBEeHHUKY / [OBTOPHOCTL HOMEP : aTpubyTH =
VMSA ( apT'yMEeHTHL ) : I[IE€PEMEHHEHE

4.4.2. IlmarpaMmbl NI0CJ1€10BATEIbHOCTH

Juazpamma nocj1e008amenbHOCmU NpeoHasHaueHa ons
MOOenUpoB8anus nogedeHUs 8 hopme ONUCAHUS NPOMOKOIA Ceanca 0OMeHa
cooOWeHuAMU MeHCoy 83AUMOOCUCMBYIOUWUMU 9K3eMNAApamMu
K1accu@ukamopod 60 6pemMsi GblNOJIHEHU O0O0HO20 U3  BO3MONCHBIX
cyeHapues.

N3 »sroro ompenmencHuss BHITEKAIOT HECKOJBKO  CIICIICTBHM,
OTIPEIEIISIONINX COCTaB CYIIHOCTEH W HAOOp OTHOIICHHH, MCIIOJIb3yEeMBbIX
Ha JWarpaMMme TIOCIIeOBaTeIbHOCTH (paBHO Kak W Ha JHarpaMme
KOMMYHHUKAIUN).
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Ha  gmarpamMme  MpUCYTCTBYIOT  TOJBKO  T€  IK3EMIUISPHI
KJ1IacCU(UKATOPOB, KOTOPbIEC 3a/ICMICTBOBAHBI B JJAHHOM B3aUMOJICHCTBUH.
[Ipouune 3K3eMIUISIpbl HE TTOKA3BIBAIOTCA, XOTS BO3MOXKHO U MPUCYTCTBYIOT
B CHCTEME.

OToOpakaroTcsl TOJIBKO T€ CBS3H, KOTOPBIC HYXKHBI I Tepeaadn
JAHHOW  TOCJIEIOBATEIbHOCTA  COOOIICHWH, TMpoYMe  CBS3UM  HE
MOKa3bIBAIOTCA.

CocraB coobmieHuii (a TeM caMblM OIEpaldii W CUTHAJIOB)
OTpeeseTCs Ha3HAYCHWEM JIaHHOTO B3aWMOJCHCTBUS, B JPYTHX
B3aUMOJICHCTBUAX OTH K€ DJK3EMIUIIPHl KIACCU(PUKATOPOB MOTYT
OOMEHHMBATHCA IPYTUMHU COOOIIICHUSIMHU.

BrltieckazanHoe HYXIaeTcsl B MOSCHEHUH. Y TBEPXKJICHHUE O TOM, YTO
HAa JUarpaMMme IIOCJEAOBATCIIbBHOCTH  TPHUCYTCTBYIOT — DK3EMILISAPHI
KJIacCU(PUKAaTOPOB HE COBCEM BEpPHOE, TOUHEE, HE COBCEM IOJIHOE. UTOOBI
MOHSATH ATO, JABAUTE O0OpATUMCS K MOHSATHIO CBSI3M M MIOCMOTPUM, OTKY/1a
OHO Oepercs.

Csa3v (link) — omo oxzemnnsp omnowenus (nanpumep, accoyuayuu
UMY 3a6UCUMOCTMU), NPeOCMAasIAWUll  cobou Habop CCLIOK HA
IK3EMNIAPbL KNACCUDUKAMOPOB, CEAZAHHBIX MeHcOy cobol Nocpeocmeom
51020 OMHOWEHUSL.

IlepBoe, Ha uTO TpebOyeTcst 0OpaTUTh BHUMaHUE, 3TO TO, YTO CBS3U
MOTYT OBITh KaK BPEMEHHBIMHU, TaK M MOCTOSHHBIMU. [IOCTOSIHHBIE CBS3H
CYTh S9K3EMIUISIPHI accomuanuii. BpeMeHHbIe CBsI3M MOTYT W HE OBITh
K3EeMIUIApaMu  accomuanuii. JIust Toro 9ToOBl  OJMH — DK3EMILISIP
Kjaccuukaropa CMOr BBI3BaTh METOJ JAPYTrOro, MEPBBIM JOJDKEH 3HATH
PO BTOPOW. 3HAHWE ATO MOXKET OBITH IMOJIYYEHO HE TOJBKO BCIIEICTBHC
HAJIMYHs ACCOIUAIIMN MEXK]Ty COOTBETCTBYIOIIMMHU KJIacCU(DHUKATOPAMH, HO
¥, HanmpuMmep, IO TPUYMHE Tepenadyd  BTOPOTO  IK3EMILIIpa
Kiaccudukaropa B KadecTBE IapameTpa oreparuu s repBoro. Takas
CBs3b HAa JUarpaMMe KJIacCOB MOTIIa Obl OBITh BBIpa)K€HA OTHOIICHHUEM

3aBUCHUMOCTH.
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[lepeiizeM K ONMCAaHUIO OCOOEHHOCTEM HOTAllMM JUArPAMMBI
nocienoBarenbHoctu. HanmomauMm, uto B UML cemanTuka nepBuyHa, a
HOTAI[Msl BTOPUYHA: BO3MOKHBI pa3IUYHbIE BapHalMd B CIoOco0ax
pUCOBaHUS JUarpamMM, OCOOEHHO JTO XapakKTepHO HJisi Juarpamm
MOCJEA0BAaTEILHOCTU. B Halmmx npumepax Mbl TPUACPKUBAEMCS CaMOI0
"CKpOMHOTO" CTHJISI OTOOpaKEHUS TuarpamM, C MUHUMYMOM YKpPAaIlIeHH.

Ha nuarpamme mocnegoBaTeNbHOCTH CUUTAECTCS BBIJICICHHBIM OIHO
HaIpaBJj€HUE, COOTBETCTBYIOILEE TEUYEHUI0 BpemeHH. [lo ymomyaHuio
CUMTAETCS, YTO BpEeMsl TE€YET CBEPXY BHHU3, HO ATO HE 00s3aTeNbHO,
HalpuMep, MOKHO CUUTaTh, YTO BpeMs TEYET CJIeBa HAMpaBO, OTOBOPUB
3TO CHElUaIbHBIM MpPUMEYaHWeM. B Hamux mnpuMepax HCIOIb3yeTcs
UCKJIFOYUTENIbHO HOTAlMS MO YMOJIYAHHIO: BPEMSI BCEr/a TEYET CBEPXY
BHH3. CaMy OCh BpEMEHHU HE OTOOpaXkaloT.

Cpenu cooO1ieHnii ecTh epBoe, KOTOPOE KIAAET Hayaio AaHHOMY
B3anuMoieicTBUI0. CTpeska 3TOTO COOOIIEHHUS PACIOIOKEHA BBIIIE BCEX
JIPYTUX CTpeNoK coolOmieHuit. Bce »Kk3eMIuisipsl  KiaccupuKaTopos,
KOTOpPbIE HAXOAATCS BBIIIE MEPBOTO COOOIIEHHUS, CYIIECTBYIOT A0 Hayaa
JAHHOTO B3aUMOJIEHCTBUS; OCTaIbHbIC, KOTOPBIE PACIIOIOKEHBI HUKE WU
Ha YypOBHE TIEPBOM CTPEJKH, BO3HUKAIOT B Mpomecce JaHHOTO
B3auMoAeHCTBUA. OOBIUHO DK3eMIUIBIp Kiaccuukaropa BO3HUKAET B
pe3ynbTaTe BBINOJHEHUs KOHCTpyKTOpa Kiaccudukatopa. Crpenky
COOOIIEHHS, KOTOpasi PUCYETCS MyHKTUPHOUW JIMHUEH, COOTBETCTBYIOIIYIO
BBI30BY OIEpalid KOHCTPYKTOpa, NPHHATO HANpaBisITh K ¢urype
(IpSIMOYTOJILHUKY ), 0003HAYAIOIIEH CO3aHHBIN IK3EMIUISIP.

[lapannenbHO OCM  BpEeMEHHM OT BCEX  YYacTBYIOLIMX  BO
B3aMMOJICCTBUN OOBEKTOB OTXOJHUT IpsiMas MyHKTHPHAS JTUHUS, KOTOpas
HasbiBaetcs aunuetl scusznu (lifeline). Jluaus xu3HM npeacTaBiaseT 00bEKT
BO B3aWMOJICHCTBHUH: €CITU CTPEJIKAa OTXOAUT OT JTUHUU JKU3HU O0BEKTA, TO
3TO O03HAYaeT, YTO JAHHbIH OOBEKT OTHPABISIET COOOIEHHE, a €clid
CTpeJIKa COOOIIEHUS BXOJIWUT B JIMHUIO >KU3HU, TO ATO O3HAYaAEeT, 4YTO
JTaHHBIM OOBEKT MoJiydaeT cooOmieHne. Eciam ke cTpeiaka mepecekaer
JUHUIO JKW3HH OO0BEKTa, TO HOTO HHUYEro HE 3HAYUT — COOOIICHHE
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nposietesio MuMo. Eciiu B mpoiiecce B3auMOAeHCTBUSI OOBEKT 3aKaHYMBAET
CBO€ CYIIIECTBOBAaHUE, TO JIMHUS >KU3HU OOPHIBAETCA W B ATOM MECTE
CTABUTCS KOCOU KPECT.

Han ctpenkoil cooOiiennsi yka3biBaeTCsl TEKCTOBAs YacTh OMUCAHUSA
cooOlleHus. 3aMETUM, 4YTO HOMEpP COOOIIEHMS, PaBHO Kak M HoOMepa
MPEIIECTBYIONIMX COOOIICHUN, Ha JuUarpaMmax IOCJIEA0BATEIbHOCTH
OOBIYHO HE YKa3bIBAIOT, MOCKOJBKY B 3TOM HET HYXIbl: OTHOCUTEIIbHBIN
MOPSIIOK COOOIIEHUM M TaKk XOpOIIO OMpPENeNsieTCs HAMpaBICHUEM OCU
BPEMECHU.

Mbl elme He 3aKOHYWIM OIKMCAHUE OCOOCHHOCTEW HOTalUU
qyarpaMMbl TIOCJIEJ0BAaTEIbHOCTH, HO YYBCTBYEM, UTO IOpa IPUBECTH
npumep. PaccMoTpum B3aMMOJEWCTBHE, BO3HHUKAKOIIECE IIPU OJHOM U3
MPOCTHIX CLICHApHUEB B Hallled MHPOPMAIMOHHOW CUCTEME OT/IeNIa KaJpoB,
a WMEHHO, CO3JaHue nojapasjacneHusa. JlaHHOe B3aUMOICHCTBHUE
WHULIMUPYETCS  BHEIIHUM  JECUCTBYIOIIMM  JIMLIIOM —  MEHEIKEPOM
IITATHOTO PACIMCAaHUsI, KOTOPBIM OTKPBHIBAET COOTBETCTBYIOIIYIO (hopMy U
3alyCKaeT BBITIOJHEHUE OTEepalluy CO3/aHusl MOJpa3/IeNICHUs], TTOCIE Yero
3aKphIBaeT OoJiee HE HY KHYI0 eMy (popmy. O61Ias cxema B3auMOJICUCTBUS
JUTSl TAHHOTO CIICHApHSs MPEJCTaBIeHa Ha PUC. OMTMOKA! TeKCT yKa3aHHOTO
CTHJISA B JOKYMeHTe oTcyrcrByer..44. OOpaTtuTe BHUMaHWE, YTO ITOMHUMO
COOOIIEHUH, KOTOpPbIE COOTBETCTBYIOT BbI30BaM METOJOB (Hampumep, 1),
Ha JMarpaMme TMPUCYTCTBYET COOOIICHUE, COOTBETCTBYIOIIEE BBI3OBY
KOHCTpYKTOpa (2).
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sd CoznmaHwue nonpasneneHMH)

Department

:Staff 8] «utility»
ManagerGUI :Company

| T T
:St#ff Manager i i

| | |

iopenStaffForm() i i

| | |

| | |

| | |

| | |

| | |

| | |

| | |

! createDpt () ! i

| | |

i i createDpt ()

| ! |

| | |

| | |

| I I new () .

icloseStaffForm()i 1 P newbpt:

| |

i |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

Puc. OwmmbOka! Teker yka3zaHHOro CTWiIs B JOKYMEHTe
oTCcyTCcTBYeT..44. JlnarpaMma mociae10BaTeIbHOCTH

[Ipoo/KkuM onurcaHue HOTALMU JUarpamMM MoCae0BaTeIbHOCTH.

Ecnu xe Hy)XHO B SIBHOM BHJI€ YKa3aTh OrpaHUYEHUS 10 BPEMEHHU,
HampuMep, yKas3aTh, YTO BpeMs 3aJIEPKKHU JOCTABKH COOOIICHUS JOHKHO
OBITh OTPAHUYEHO CBEPXY, TO HA JAMArpaMMy B HYKHOM MecTe (MMeer
3HAQYCHUE TOJBKO TOJIOKEHUE MO BEPTUKAIU) PSAJOM C HadyajoM WJIU
KOHIIOM CTPEIKH COOOIIICHUS MOMEIIAI0T MIPOU3BOJIHLHBIC
UICHTU(UKATOPBI, KOTOPBIC HAa3bIBAIOTCS MemKkamu 6pemenu (time
observation), u 100aBIAIOT BpPEMEHHBbIC OrPAHWYCHHS, 3aJAFOIINC
TpeOyeMbIe yCIIOBUE HA 3HAUEHHUS METOK BPEMEHHU.

Memka eépemeHu — >mo UMEHOBAHHAS MOYKA HA JUHUU IHCUSHU.
Ilepeo memxoti epemenu cmasumces cumson "@".

Homyctum, 49To Hama wH(OpMAlMOHHAsS CHCTEMa OT/AeNa KaJpoB
npeHa3HaYeHa JJI1 OpraHu3aluy, UMEroIer ynaieHHbii duiman. B atom
bunuane wumeercs U paboTaeT CBOM HK3EMIUISIP HMHPOPMAIIMOHHOU
CUCTEMBI, KOTOPBIM, OYEBUIHO, TOJDKEH OBITh MPOMH(DOPMHUPOBAH, UYTO B
rOJIOBHOM OpPraHMU3allMy CO3JaHO HOBOE MojpasaeicHue. Bo3MoxHO, 3Ta
uH(popmalus 00 U3MEHEHUSX B TOJOBHOW OpraHHU3allvK JIOWeT B (rinal
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C HEKOTOPOM 3aJI€PKKOM, MOCKOJIBKY I CBSA3U UCIIOJIb3YETCS MEAJICHHBIN
KaHal Tepefayd JaHHbIX. Takyl CHUTyalMi0 MOXKHO MPOMOJIEIUPOBATH
TuarpaMMOM, TIPUBEICHHON Ha pHUC. OIMMOKA! TeKCT yKa3aHHOro CTHJIS B
JOKYMEHTe OTCYTCTBYeT..45, rjie meTka BpeMeHM (1) B COBOKYNMHOCTH C
BPEMEHHBIM OrpaHuyYeHUEeM (2), OMUCHIBAIOT 3aJEPKaHHYIO JOCTaBKY
cooOenus notify().

sd Co3nmaHue nonmpas3nejeHusa (cC HOTM@MKauMeﬁ))

closeStaffForm{()

.Staff g ] «utility» «utility»
i HeadOffice: SubOffice:
ManagerGUI
Company Company
| : :
:Staff Manager !
|
|
openStaffForm() i
|
|
|
|
|
|
createDpt ()
|
|
createDpt () i
1
|
|
|
|
|
|
|
|
|

1 @t — notify() 2
4
3\
—{t..t+24h}

Puc. OwmmbOka! Teker yka3zaHHOro CTHiIss B JOKYMEHTe

oTcyTcTBYyeT..45. MeTkr BpeMeHH U 3aJIep>KaHHas T0CTaBKa COOOIICHHUS

O6patute BHMMaHue Ha JuHuUU (3 W 4 Ha puc. ommuOka! Tekcr
YKA3aHHOI0 CTHWIS B JOKyMeHTe OTcyrcrByer..45). DTo rpaduueckue
KOMMEHTApUH, KOTOPBbIE HYXXHBI ISl TPUBS3KA METKM BPEMEHU H
BPEMEHHOTO OIPAaHUYEHUS K TPEOYEMbIM TOUKAM JIMHUU KU3HHU.

Mp1 yxe oTMedaiu, 4To COOOIIeHUE TIepeIaeT HEe TOJIbKO JIaHHBIE, HO
U TOTOK ympaBieHus. UTOOB TMOKa3aTh, YTO HEKOTOPHIM OOBEKT B
OTIpEICJICHHBIN TEePUO B3aUMOICHCTBUS UMEET (OKYC YNpAasieHuUs, WIIH,
KakK €lIe TOBOPSAT, akmueu3upoeau, Ha IHarpaMMe IOCJIeI0BaTEeIbHOCTH
UCIIOJB3YIOT CIEUaIbHbIA TIpadUUeCKUi DIIEMEHT — creyuuxkayuro
swinonnenusi (execution specification), koropselii HM300pakarOT B BHJIEC
y3KOH MOJIOCKM Ha COOTBETCTBYIOHIEH vacTu jauHuuM xu3Hu. B UML 1
JTaHHBIA TpadUUCCKUH dSJIEMEHT Ha3bIBalics axmusayuerl (activation).
Hauano cnenuduxkanuv  BBIIOJHEHUS COOTBETCTBYET  IMOJYyYECHHIO
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COOOIIEHHSI O BBI30BE METOAA, a KOHEIl — 3aBEPIICHUIO BBHIMTOJTHEHUS
METOJIa U BO3Bpary ympasieHus. [Ipu 3ToM eciau BO BpeMsi BBINOJHEHUS
JAHHOTO MeToJia OyJIeT BBI3BAH €IIe pa3 METOJ ATOro e 00BheKTa (TOT Ke
caMblii METOJ, WA APYTOi), TO 3TO OTMEYAETCS C MOMOIIBIO €lIe OJHOMN
MOJIOCKHM aKTHBAIlMU, KOTOpasl HaKJIaIbIBAE€TCsl COOKY Ha IepByro. [ myOnHa
CTEKa BBI30BOB M, COOTBETCTBEHHO, KOJUYECTBO HAJIOKEHHBIX MOJIOCOK JJIsI
onHoro oobekta B UML, ecTecTBeHHO, HE OTPaHHUYMBAIOTCH.

JIisi HAarnsigHOCTH Ha JOUarpaMMme IOCJIEIOBATEIbHOCTH MOYKHO
MoKa3aTb B SIBHOM BHJE BO3BpaT YyHpaBjieHUs (U, MOXKET ObITh,
BO3BpAIllaeMO€ 3HAYEHUE), XOTA 3TO HE 00s3aTEeIbHO: BO3BpAT YIIPaBJICHUS
MO/IPa3yMEBAETCsl MPU MCTOIB30BaHUU COOOIIEHUS THIA BBI30B METOJA.
bonee Toro, eciiv UCHOJIB30BATH MOJIOCKU ISl IBHOTO YKa3aHUS aKTHBALIUU
OOBEKTOB, CTPEJIKM BO3BpaTa HE HYXXHBI: UX JIETKO MOXHO MBICIEHHO
BOCCTAHOBUTb.

PaccmoTpuM  mpuMeHeHHE OTOM  Tpynmbl  O00O3HAYEHUN  Ha
CIIEIyIONIEM TMpUMepe U3 HMHPOPMAIMOHHOW CHUCTEMBI OT/eNa KaJpOB.
JlonycTuM, TIpM  CO3JJaHMM  HOBOTO  MOJpA3JeJIieHUs] HEMEJJIECHHO
BBIIOJIHSIETCA METOTl createBossPos () IO CO3HaHUIO HOBOU JOJDKHOCTHU
(HaYaJIbHUKA) B ATOM MOJPA3[ACICHUU U 3Ta BaKaHCHUS 3alOJIHSETCS (CBSITO
MECTO IMYyCTO HE OBIBAET), a MOCJE YCIEIIHOTO CO3JaHusl MOoJApa3ieieHus
dbopMa IEMOHCTPUPYET MEHEIKEPY IITATHOTO PACIUCAHUS U3MEHEHHYIO
OpraHM3allMOHHYI JuarpamMmy Kommnanuu (puc. omubkal  Teker
YKa3aHHOTO0 CTHJISI B IOKyMeHTe OTCYTCTBYeT..46). 371eCh Mbl MCIIOJIb3yEM
kak aktuBanmu (1), B TOM 4uclie BJIOXeHHbIC (2), Tak U Bo3BpaThl (3),
yTOOBl TMOKa3aTh NMPUMEHEHUE BCEX CPEJCTB, XOTS, MOXKET OBITh, ATO
HEMHOTO TIeperpy’kaeT JuarpaMmmy.
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:Staff %] «utility» boss:
ManagerGUI :Company Person

|
|
:Staff Manager

| |

| |

| |
| | |
| | |
l l l
| | |
iopenStaffForm() i
L | |
| | |
| | |
l u l l
| | | |
| | | |
| createDpt () ! !
| createDpt () ! ;
| | |
| |
| new () newDpt: |
e Y |
! Department !
| |
| |
i 1 createBossPos()i
| |
| |
| |
| |
! >bossPos: !
i Position i
| T I
| | |
| | |
| | |
| ' | |
! occupy (boss) N
| : " |
! assign (bossPos) ‘
| notify | ; >
! (showOrgChart) ! | u
| | | |
| | | | |
| | | |
i getData () i i i

|
I | | I
| U | 3 |
| | | | |
|
| ' | | | |
| L | |
lcloseStaffForm() | ! i | !
| U | | | |
| | | | |
l ! l ! | l
showOrgChart ()

Puc. OwmmoOka! Teker yka3zaHHOro CcTWiIss B JOKYMEHTe
oTcyTCcTBYeT..46. AKTUBAIIMK U BO3BPAThHI

4.4.3. CocTaBHBIE IIATH B3aUMOACHCTBUA

Hano ckazarh, uto amarpammbl nocieaoBateiabHocTd UML mo
CYIIIECTBY 3aMMCTBOBAaHBI W3 JAPYroro Tpauueckoro s3bIKa OMUCAHUS
noeeaenns — MSC (Message Sequence Chart), kotopslit ObuT pa3paboTan
U YCIICITHO MPUMEHSETCS MPOU3BOJAMTEIIIMA BCTPOSHHBIX cHUcTeM. YacTh
koHcTpykimii  MSC  Oputa  3ammctBoBanma eme B UML1, a
ocraBmmecs npunuim ¢ UML 2. B Tom wuymcme B UML 2 Obumm
3aMMCTBOBAHbI cocmashwvie uiacu ezaumooeticmsusi (combined fragment).
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CocraBHbple IIard MO3BOJSIOT HAa JuarpaMMe ITOCIEAOBATEIbHOCTH,
KOTOpasi (paKTUUECKH SIBISETCSA JUArpaMMOM MPOTOKOJIa B3aUMOACHCTBUA,
OTpa)aTb U aJTOPUTMUYECKUE ACTIEKTHI, & HE TOJIBKO ITOCIEA0BATEIBbHOCTD
nepepaun cooOmieHuid. CocTaBHbIE MIArd MO3BOJSIOT TrpaduyecKu
n300pakaTb Ha JMarpamMMme IOCIeJOBaTEIbHOCTH BETBIICHMS, LUKIBI U
JIPYTHE MOJIE3HbIE KOHCTPYKIMU yIIpaBIeHHUs. JleaeTcss 3T0 O4€Hb IPOCTO:
Ha JUarpaMMe€ pPHUCYETCS paMmKa, B YIIIy KOTOPOM YKa3bIBa€TCsl THI
COCTAaBHOI'O0 1Iara ¢ TIOMOMIBIO KIKOUEBOTO CJIOBA, a BHYTpPU MLIara
YKa3bIBalOTCS ~ YaCTUYHBIE  MOCJIEOBATEIBbHOCTH  COOOLIEHUH B
COOTBETCTBMM C IIPaBWIAMM, MPHUCYIIMMHU IIaraM JAaHHOTO THIIA.
Hanpumep, [ BETBIEHUN HCIIOIB3YETCS KIOYEBOE CIOBO alt, a
aJIbTEpHATUBHBIE TOCJIEI0BATEIbHOCTH COOOUICHUI pPUCYIOTCS BHYTPHU
paMKM IIPOCTO MOCIENOBATENbHO, ApYyr 1mox aApyrom. OnepaHbl
COCTAaBHOI'O IlIara B3aUMOJEUCTBUS OTIEIISAIOTCA IYHKTHUPHOM JIMHUEH M
JUISl HUX YKa3bIBAIOTCS COOTBETCTBYIOIIME CTOPOIKEBBIE YCIOBHUS.

Ha puc. omubka! Tteker yka3aHHOro cTWwiss B JOKYMEHTe
orcyrcrByer.4/  TNpUBEAECHA  auarpaMma  IOCJIEIOBATEIIBHOCTA  C
MCIIOJIb30BAaHUEM COCTABHOIO I1Iara B3aUMOJICHCTBHS.
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sd CospmaHme nompasiejieHusa (C BO3MOXHEM Ha3HAaUYeHMEM HaanbHMKax)

«utility»
:Company
|
creatert(”
AWW?E?EZ newDpt :
Department
|
|
init () 1
> createBoss ()
. mpew0O _| bossPos:
Position
|
7777777 |
|
! |
alt [has candidate] i
|
| |
3 occupy () ‘i
1 g
Lo~ N A [
! [else]
| |
| |
i free () i
i i
] T
| |
| |
| |
| |
| |

Puc. OmmbOka! Teker yka3aHHOro CrTuiasi B JOKyYMEHTe
orcyrcTByeT..4/. CocTaBHOU 1Iar B3auMOJIeUCTBUS

PaccmoTrpum eme nmpumep w3 HUHGOPMAIMOHHOW CHCTEMBI OTACHA
KaJapoB. B »TOM mnpuMepe paccMmaTpuBaeTCs OJHA IpOoLEeAypa HU3KOTO
YPOBHS, & UMEHHO, OTKPBITHE cecCMU UH(POPMAIMOHHOW cucteMbl. [Ipu
3allyCK€ KJIHMEHTA HYXHO BBIIOJHUTh JIB€ 3aJaud:. BO-TIEPBBIX,
MOJL30BATENb JIOJKEH BBECTH JONMYCTUMOE MM (name) M Iapojb
(password), a BO-BTOPBIX, HY)KHO IPOBCPHTh HAJIW4YUEC JIMIICH3UM Ha
paboTy s naHHoro kiaueHta. O0e 3TU MPOBEPKH — COCTaBHBIC YACTH
OJTHOM OOJBIIONW 3aJauyd — OTKPBITHE CecCHM (start session),
MPOTOKOJI BBITIOJHEHUSI KOTOPOW TMpUBEJAEH Ha puc. omudkal texer

YKa3aHHOI'0 CTWJISI B IOKYMeHTe OTCYTCTBYeT..48.

213



sd Start session/J

:Staff g
Management
:Staff | launch :Staff £]
Manager! ManagerGUI
e ) g
3 ‘ -
loop (1, 3) [rl = false]
login (n, p) 2

checkUser (n,p) :rl

|

|

|

T

|

|

|

|

i

i opt [rl = false]

i showMsg

} (“Wrong name or password”)

|

| .

|

|

|

| T

1 1

| |

| |

e |
| 3
| askLicense (c) |
| |
| |
1 r2 1
e |
opt [r2 = false]

Puc. OwmmobOka! Teker ykazaHHOro CcTuiIss B JOKYMEHTe
oTCYTCTBYeT..48 Hcnonn3oBaHue BJIO’KEHHBIX COCTaBHBIX 11aroB
B3aUMOJIEUCTBUS

Ha »5t0 mnosb3oBaTento pmaercss TpW NOMBITKKA, YTO NEPEIaHO
COCTaBHBIM maroM loop (1,3) (1 Ha puc. ommoOka! Teker ykazaHHOro
CTHJISI B JIOKYMEHTEe OTCyTCTBYeT.48) W CTOPOKEBBIM  YCIIOBHEM
OPOJOJKCHHSI TMOMBITOK [rl=false] (2 Ha puc. ommuoOka! Tteker
YKa3aHHON0 CTHJISI B JIOKyMeHTe  orcyrcrByer..48).  Pesyibrar
UACHTU(UKAIINN TT0IH30BATEIISI COXPAHSIETCS B MEpeMeHHON r1. Pe3ynprar

MPOBEPKH JIMLEH3UU COXPAHSAETCS B MEPEMEHHOU r2. DTH JIBE€ NMPOBEPKHU
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MOYKHO BBITIOJHATH HE3aBHCHUMO JIPYT OT JIPYTa, TO €CTh MapayuiesbHo (3 Ha
puc. ommOKa! TeKCT yKa3aHHOr0 CTHJISA B IOKYMEHTE OTCYTCTBYeT..48).

Pazymeercs, Takke Kak U B CIy4ae CO CTPYKTYypamH YIIPaBIICHHS B
OOBIYHBIX SI3bIKAX MPOrPAMMHUPOBAHUS, JIOOOW Iar, BXOJAIIUMNA B
COCTaBHOM MIar B3aMMOJEHCTBUS, B CBOI OuY€pelb MOXKET ObITh
COCTaBHBIM IIAaroM JII0OOr0 THIIA W TaK Jajiee Ha 00yl TriIyOuHy
BIOKeHHOCTU. OJHAKO B TEKCTOBOW 3allMCH MPOrpaMMbl Ha OOBIYHOM
S3BIKE JIETKO O0ECNEeYUTh HATJSAHOCTH JISl BIOKEHHBIX KOHCTPYKIUNA —
JOCTAaTOYHO NPUMEHUTH OOBIYHYIO TEXHUKY OTCTYIOB. Ha auarpamMmax 3to
HE TAaK MNPOCTO: BJIOKEHHBIM IIAr MPUIETCS HApUCOBaTh BO BIIOKEHHOM
paMke u Tak jgajiee. OnHa-/1Be BIOKEHHBIX PAMKHA — BIIOJIHE TEPIIUMO (CM.
puc. omuobka!l Teker ykazanHoro cruiisi B JIokyMeHTe orcyrerByer..48). Ho
TPHU, YEThIpE, NATh YPOBHEW BIIOKEHHOCTH — MPUAETCS HCIOJIb30BaTh
CJIMILIKOM MEJIKUM MacuTad, ruarpammy OyZeT TPYJAHO YNTATh.

Jis  pemieHuss 3TO OpoOJIEeMbl TNPUMEHSIETCS  UCHOTb308AHUE
ezaumooeticmeusi  (interaction USe), KOTOpPOE O3HAa4YaeT CChUIKY Ha
B3aUMOJICHCTBUE (0OBI4YHO IIPEICTaBICHHOE IarpaMMHOU
TIOCJICIOBATEIILHOCTH), ONpPEACICHHOE B APYyroM Mmecte. CHHTaKCUYECKH
WCIOJIb30BAHUE B3aMMOJICMCTBUS 3aa€TCA TAKOM XK€ PAMKOW, KaK U
COCTABHOM IIar, HO C KJIIOYEBBIM CJIOBOM ref. BHyTpm pamku numercs
UMs B3aUMOJICHCTBHS, Ha KOTOPOE [IEJAeTCs CChUIKA, BO3MOXHO C
apryMeHTaMyd U BO3Bpallla€MbIMU 3HaueHUsMH. Mcrnonb3oBaHue IaHHOU
KOHCTPYKLHH II03BOJIIET HAPUCOBATh CIOKHOE B3aMMOJCHCTBHE HA
HECKOJBKMX JuarpaMmax, OCTaBJISIl KaXAyKd M3 HUX 0003pHMOM.
Hamnpumep, 3a1aB B3aUMOI€HCTBHE MO OTKPBITHUIO CECCUM Ha pHUC. omnoOKal
TEKCT YKA3aHHOTO CTHJIS B JJOKYMeHTe OTCyTCTBYeT..48, Ha puc. ommobOkal
TeKCT YKa3aHHOTO CTWJIA B JAOKYMEHTe OTCYTCTBYeT.49 MBI MOXEM
UCITIOJI30BaTh 3TO B3aHUMOJICHCTBHE.
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sd Session )
:Staff &]
Management
:Staffthﬁ}égggg 77777 :Staff 2]
Manager! ManagerGUI
ref
Start session():rl,r2
opt i[rl = true && r2 = true] i
ref
Interaction
i close i i
ref
Stop session
i x i

Puc. OmmbOka! Teker yka3aHHOro CcTwiIsi B JOKYMEHTe
orcyTcrByeT..49. Mcnonb3oBaHue B3anMOIECHCTBUS

Oco0eHHO YacTO KOHCTPYKIUS ref TpUMEHsSeTCS Ha O0030pHBIX
JyarpaMMax B3auMOJCHCTBUS, KOTOPBHIE paCCMATPUBAIOTCS B CIEIYIOIIEM
naparpade 1 rje npuBeieHa AuarpaMmma Jjisi Toro ke mpumMepa.

4.4.4, . O030pHbIE TMATPAMMBbI B3aMOJAeHCTBUS

B UML 2 mnosBuics eme OAWH THIT AUarpaMM, KOTOPBIA TIO
Ha3BaHUIO TMIPUHATO OTHOCUTH K JlMarpaMMmaM B3auMOJCUCTBUSA —
0030pHBIEC TUArpaMMbl B3aMOICHCTBHSI.
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Oo630pnas ouazpamma e3aumooeiicmeus (interaction overview
diagram) — »To aumarpamMma JIeSTEILHOCTH, B KOTOPOH HCIOJIb3YIOTCS
y3Jbl YNPaBICHUS, HE HCIOJB3YIOTCS Y3IIbl JIAaHHBIX, & BMECTO Y3JIOB
JNCHUCTBUN W JIEATENLHOCTH HCIOJNB3YIOTCS  (parMeHThl JHarpamm
B3aMMOJICHCTBUSA B (DOpME AuarpamMm IOCIICI0BATSIBHOCTH WU B (opme
CCBUJIOK Ha B3aUMOJICVCTBUE.

MpsI cunTaem, 4TO MX BKJIFOUYCHHE B SI3BIK OMPABIAHO, IMOTOMY YTO
WHOTJIa OTH JUarpaMMbl ObIBAIOT OYEHBb YJOOHBI M TTO3BOJISIFOT JJAKOHUYHO
U HarjsiHO OMHMCaTh TO, JJIS Yero OHU IpeIHa3HaYeHBI — OOIIYI0 CXEMY
B3aMMOJICHCTBUS, OCTABIISAS PACKPBITHE JACTAICH IPYyruM ArarpaMmmam.

Jlis mpuMepa paccMOTpUM eIe pa3 oOliee OomucaHue padoThI
uH()OPMAIIMOHHON CHCTEMBI OT/AeNla KaapoB (cM. puc. ommbka! teker
YKa3aHHOIO CTHJISI B JIOKYMEHTe OTCYTCTBYeT..49), HO Temeph YykKe
MpEJICTaBIICHHOE Ha 0030PHOI AUarpaMme B3auMoJIeUcTBuUs (puc. ommuokal

TEKCT YKA3aHHOr0 CTHJISI B IOKYMeHTe oTcyTcTByer..50).

sd Session )

ref
Start session:rl,r2

[rl & r2] ref

Interaction

[else]

ref

Stop session
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Puc. OmmbOka! TekecrT yKa3aHHOIO CTHJIS B JIOKYMEHTe
orcyrcTByeT..50. O030pHas nuarpaMma B3auMOACHCTBHS

4.4.5. ImarpaMMbl KOMMYHHUKAIIMH

I'paduueckux  yxuipeHWil Ha JguUarpaMmme KOMMyHI/IKaLII/II/IBO
3HAYMTEIHPHO MEHBIIE — JAHHBIM THI JuarpaMM rpa@uiecku OYeHb
JJAKOHWUYEH M, TEM HE MEHEE, YPE3BbIUYAMHO BhIpazutesicH. [loaToMy mnpu
pPACCMOTPEHHUM 3JEMEHTOB JIUarpaMM KOMMYHHUKAIMU MbI  OOJbIIE
BHUMAHUSA YJAEISEM CEMaHTUKE, OCTaBJsAsA CAMOOYEBUIHYKO HOTALMIO JJIsSI
IpUMEPOB. B  4YacTHOCTH, ONHCAaHUS HEKOTOPBIX CEMAHTUYECKUX
TOHKOCTEM, OTHOCSIIAECS TAKXKE M K IHarpaMmam IOCJIeI0BaTEeIIbHOCTU U
OMYIIIEHHBIC B MPEALIAYIIUX naparpadax, 31ech BOCHOJHEHBI. JIJisi Hauana
MBI OCTAHOBUMCSI Ha TpPE€X CEMAHTUYECKHX TMOHATHAX, MPUCYIIUX
quarpaMmaM — KOMMYHHUKAllMM, KOTOpble HE  HMMEIT  OpOCKOro
rpau4IecKoro BBHIPAXKEHHS, HO SIBJISIOTCS BaKHBIM ACTIIEKTOM IparMaTHKd
quarpaMM B3aUMOJICUCTBUSL M MOTYT OBITh MPOCTO HE 3aMEUEHBI U
MPOIYLIECHBI YUTATEIEM, €CIIM OH 3HAKOMUTCS C A3BIKOM, T/ TOJIBKO Ha
KapTUHKU. Bpo0aBok 3TW mOHATHS ObUIM  TIEPEMMEHOBAHBI U
nepeonpeneneHsl npu nepexoae or UML 1 k UML 2, a motomy BO3HUKaeT
TEPMHUHOJIOTHYECKAsT IyTaHWIla, OCOOEHHO B PYCCKUX II€pEBOJIax.
UuraTento He cleAyeT MyraThCsd HEOOBIYHBIX COUeTaHui cioB B Tabnuia
OmmoOka! TekeT yKa3aHHOI0 CTHJISI B IOKYMEHTe OTCYTCTBYeT..16.

Tabmuma Omuéka! TekcT yKa3aHHOIO CTWIA B JOKYMeHTe
orcyTcrByeT..16. HekoTophie MOHATHSI, CBSI3aHHBIE C KOOTIepaIien

UML 1 UML 2 O6o03Ha4YeHune OnpepeneHue
Ponb Pounb (4actp) name | Obo3HaueHune cioTa
Kiaccuduka Type. 00BEKTa, YYaCTBYIOIIETO
Topa BO B3aUMO/ICHCTBUU
Ponb CoenuHuTENb O6o3HaueHMe cioTa
accouuanuu - CBSI3U, BJIOJb KOTOPOWM

OCYIIECTBIISIETCS

%0 HaHOMHI/IM, 4TO H3HA4YaJIbHO 3TH  JUarpaMMbl  HAa3bIBAJIHMCh

auarpaMmMaMHM  KOONepalud W ObUIM  MEepPEeMMEHOBAHbl B JHarpaMMbl
kommynukaiuu 8 UML 2.0.
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BBaI/IMO,HCfICTBHe

Konteker Koonepamumst | -~ Cratuueckast CTpyKTypa
B3aMMO/JICHCT { ) (rpad), TOKa3BIBarOIIAs
BUSA T pOJIA U CBSI3U

Kak yxe MHOro pa3 ObUIO CKa3aHO, CYHIHOCTSIMH Ha JuarpaMmmax
B3aUMO/ICUCTBUA (B YACTHOCTHU, HA JAMarpaMMe KOMMYHUKAIUU) SIBJISIFOTCS
OOBEKThI. DTO JIEUCTBUTEILHO TaK, HO C OJHON OrOBOPKOW: OOBEKT Ha
TUarpaMMme B3aUMOJICHCTBUS MOKET BBICTYIATh B JABYX HMIIOCTACSIX. DTO
MOXKET OBITh KOHKPETHBIM WHIWBHUAYAIbHBIM OOBEKT M TOTJA JAHarpaMma
OMUCHIBAET KOHKPETHOE B3aMMOJICHCTBUE C YYaCTHEM JIAHHOTO OOBEKTa
(YCIIOBHO MOXHO CKa3aTh, 4YTO JMarpaMma SBISETCS JK3EMILUIIPOM
B3aUMOJIeHCTBUA). Ho Takke ke 3To MOXeT OBITh CJIOT BO (¢peiime
B3aMMO/JICUCTBUSA, TMOJJEKAIUNA 3aMOJTHEHUIO HEKOTOPBIM MOIAXOISIINM
00BEKTOM, M TOTJIa IUarpamMMa OIHMCHIBAET MHOXECTBO B3aUMOJCHCTBUIA,
3aaBasi UX OOLIyl0 cxemy (TO €CTh YCJIOBHO MOKHO CKa3aTh, 4YTO
auarpaMMa  KOMMYHUKallMM — SIBJIIETCSL  JCCKPUIOTOPOM  KJjacca
B3aUMOJCHCTBUM ).

BTopoil u3 pacCMOTpPEHHBIX CIy4daeB, T.€. KOrJa Ha JIHArpamMmme
NO/Pa3yMEBAETCs CIOT, MOJISKAINNA 3alI0JIHEHUIO 00bEKTOM, Ha3bIBAETCSA
B UML 1 ponvro knaccuguxamopa (classifier role), a 8 UML 2 npocto
poabIo W yacmoio (Part) B 3aBECHMOCTH OT KOHTEKCTa. : CHHTAKCHUSCKH
posib KiaccudukaTopa M KOHKPETHBIM OOBEKT MOYTH HEPA3INYUMBIL: B
o0oux ciydasx wuzoOpaxaercs craHjaapTHas ¢urypa kinaccudukaTopa
(OpsIMOYTOJLHUK), B KOTOPOW BIHCAaHO WMs U  Kjaccudukarop,
pa3/ielieHHbIE ABOETOYMEM. Pa3znuuue 3akiroyaercs B TOM, UYTO B Cly4ae
UCIIOJB30BAaHUSl  pOJM  KiaccupuKaropa UMs  MOpEajiaraercs  He
MOYEPKUBATb.

CoBeplIeHHO  aHAJOTMYHO TOHATHIO POJIM  KiaccuukaTopa

BBOIUTCA IIOHATHUC pOoJjiu accoyuayuu (I/IJ'II/I coeounumens B TCPMHUHOJIOI'NN

31

HasBanue, mpsMo ckakeM, HE OYCHb YJa4HOE, a IMOTOMY TPYIHO
nepeBoauMoe. Bce-Takm  peub  uACT 00 DK3EMIUIApE  OMPEaeICHHOTO
KiaccudukaTopa.
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UML 2). OtHouieHus Mexay o0beKkTaMu (POJsSIMH KJIaCCU(PUKATOPOB) —
ATO CBS3U, KOTOPHIEC Yallle BCETO OBIBAIOT AK3EMIUIApamMu acconuanuii. Ho
€CJIM CBS3b CBSI3BIBAET POJIM KIACCU(PHUKATOPOB, T. €. CIOTHI 0OBEKTOB, TO
OHa cama SIBJISIETCS CJIOTOM — CJIOTOM CBSI3U, KOTOPBIA HA3bIBAETCS POJIbIO
accolualliu.

JmarpaMma  KOMMyHUKaruu  (paBHO Kak W JuarpaMma
MOCJIEIOBATEILHOCTH) ONMCHIBAET MOBEJICHUE KaK 63aumooelicmeue, T. €.
KaK TPOTOKOJI OOMEHa cooOmeHui Mexay oobektamu. OIUH U TOT Ke
00BEKT MOXET Y4aCTBOBATh B PA3IUYHBIX B3aMMOJICUCTBUAX, UTPas B HAX
pasznuuHble poiau. TakuMm oOpa3om, B3aUMOJICUCTBUE BCETja MPOUCXOUT B
OTpENEJICHHOM  KOHTEKCTE, KOTOPBIM  OMNpEAeNseTcss MHOMXECTBOM
YYacTBYIOIIMX BO B3aUMOJCHCTBUU OOBEKTOB M CBszel. Heckoibko
yTPHUPYS, MOKHO CKa3aTh, 4TO AHMarpaMMa KOMMYHHUKAIMH, B KOTOPOU HE
yKa3aHbl CcoOOmeHuss (M KOTOopas, TEM CaMblM, CHHTaKCHYECKH
HEOTJIMYMMA OT JUarpamMmbl  OOBEKTOB)  SABISICTCS  KOHMEKCMOM
83AUMOOEUCMBUSL.

Homep coobwenus onpenensieTcs B COOTBETCTBUU C TOJIOKEHHUEM
cooOuIeHus B MOCJIeI0BATEILHOCTU COOOIIECHUM JTAHHOTO
B3aUMOAECUCTBUs. Ecimu BO B3aMMOJEWCTBUM HCIIOJB3YKOTCS TOJIBKO
MPOCThIC WM ACMHXPOHHBIE COOOMmIEHWS (CM. Tabnuma ommoka! Tekcr
YKa3aHHOTO CTWJISI B JOKYMEHTe OTCYTCTBYeT..15), TO cOOOIIEeHHs] MPOCTO
HyMepytoTcs, o0brdyHO noapsa: 1, 2, 3 u 1. 1. CooOleHusi ¢ MEHbIIUMU
HOMEpPaMU MPEANICCTBYIOT COOOIIECHUSIM ¢ O0NBIIMMHU HOMepamu. Ecin ke
WCIIOJIB3YIOTCSA BIIOKEHHBIC TMOTOKH YIPaBJICHUS, T. €. COOOIIEHUS THUIIA
BbI3oBa omnepanuu (cMm. Tabmuma Omubka! Teker yka3aHHOro cTWisi B
JIOKYMEHTe OTCYTCTBYeT..15), To co00IIeHns] HyMePYIOTCSl 00Jiee CII0KHBIM
obOpazoM. JlomycTum, coOOIIeHHE BBI30BAa HEKOTOPOW OIMEpalud WUMEeT
Homep X. Torma cooOmieHus, OTIpaBIsSieMble TPH BBINOTHEHUU JTOU
omeparuu, OyayT uMeTh Homepa X.1, X.2 X.3 u 1. 1. IlepBoe cooliieHue,
OTIIPABIIIEMOE TIPHM BBHITIOJIHEHHH BbI30Ba X.1 Oyaer mMerh HOomep X.1.1 m
T. 1. KonudyecTBo Todek B HOMEPE COOTBETCTBYET YPOBHIO BIIOKEHHOCTH
MOTOKA YIIPaBIEHUA, T.€. TIIyOMHE CTeKa BBI30BOB. Takum 00paszom,
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Harpumep, COOOIIEHHE C HOMEpOM 1.2 MpeamecTBYyeT COOOIIEHUIO C
HomepoM 1.2.3, a coobmieHue 2.1, HampoOTUB, CIAEAYET 3a COOOIICHUEM
1.2.3. Eciin mepBbIM BO B3aMMOJCHCTBHH SBIIAETCS COOOIIEHHE BBHI30BA
METOJIa, TO €ro HOMEpP YacTO HE YKa3bIBalOT (Takoe COOOIICHHE KaK OBl
uMeeT HeaBHbIM Homep (), 4YTOOBI HE 3arpoMoOXaaTh JUarpamMmy
MOBTOPSIOIIMMCS BCIOJly HOMEPOM IEPBOTO COOOIIECHUS W HEHY>KHOU
TOYKOM.

PaccmoTpum npumep n3 nHGOPMAIIMOHHOM CUCTEMBI OT/ea KaJpOB.
Puc. OmmbOka! TekeT yka3aHHOr0 CTHJISI B JOKyMeHTe OTCyTCTBYeT..51
CEMAaHTHUYECKU SKBUBAJICHTEH PHUC. OIIMOKa! TeKCT yKa3aHHOro CTWIsSI B
JOKYMEHTe OTCYTCTBYeT..44 — 3TU JuarpaMMbl OMUCHIBAIOT OJTHO U TO K€
B3aUMOJCHCTBHE. MBI PEKOMEHIyEM YMTATEIII0 MPOCTO CPABHUTH ATHU JIBE

AuarpaMmal.

comm CoszpmaHMue nonpagneneHma)

1: openStaffForm()
—

2: createDpt ()
3: closeStaffForm ()

- :Staff $]
ManagerGUI
:Staff Manager
i 2.1 createDpt ()
2.1.1: «create» New ()

newDpt: =" -

1
Department «ii;niig»
{created} . pany

Puc. OmmbOka! Teker yka3aHHOro CcrTuiasi B JOKyYMEHTe
orcyrcrByeT..51. J[narpamma KOMMyHUKALIMH

4.4.6. IlmarpaMMbl CHHXPOHM3ALUH

32

B UML 2 BBemeH HOBBI ~ THII JHarpaMM B3aWMOJICHCTBHS,

COBI[aHHBII\/JI I OIMMCaHusA M3MCHCHHA COCTOSHHA 00OBEKTOB C TCUCHHEM

32
Hano otMeTnuTh, 9T0 HHXCHEPHI-3JISKTPOHIIUKH TTOJ00HBIC THArpaMMBbl
HCIIOJB30BaJIM U3/IaBHA.
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BPEMEHH B pE3yibTaTe B3auMOACUCTBHUSA. Ot nuarpammsel B UML
TIOJTYYMJIU Ha3BaHUE ouacpamm curxponuzayuu (timing diagram).
PaccmoTpenune guarpaMmbl  HadyHEM cpa3y C  [pUMepa U3
nH(pOpMAITMOHHON CHCTEMBI OTAena KaapoB. Ha pwuc. ommbOka! tekcr
YKa3aHHOIO CTHJISI B JOKYMEHTE OTCYTCTBYeT..52 M300pa’keHa JuarpamMMbl
CUHXPOHM3AIMU JII1 00beKkTa newDpt (Hampumep, cM. puC. ommOka!
TEKCT YKA3aHHOIO CTHJS B JOKYMEHTe OTCyTcTBYerT..51) sK3eMIUIspa

Kjacca Department.

timing CocTosaHUA nonpasneﬂeﬂvm)
2 3
i)
= UnderPressure
2 E 2
g ¥  WaitingForBoss
0 8
2 JustCreated
g
| | | | | | |
I I I I I I I
1 5 6

Puc. OmmbOka! Teker yka3aHHOro CcTwiss B JOKYMEHTe
oTcyTcTByeT..52. J[marpamMmma CHHXpOHU3AIMH IS OJTHOTO 00BEKTa

B nmaHHOM nmpumepe  paccMarpuBaeTCd CMEHA  COCTOSIHUU
nojpaszJieJieHusi B mpoliecce ero co3fanus. Jlunus sxuznu (1 Ha puc.
omunOKa! TeKeT yKa3aHHOIO CTHJSI B JA0OKYMEHTe OTCYTCTBYeT..52)
OMUCHIBAET H3MEHEHUE COCTOSIHUS OOBEKTa C TEYEHUEM BpeMmeHu. B
Ka)XJIbIi MOMEHT BpEMEHH OOBEKT newDpt (2 Ha puc. ommOka! Tekcr
YKa3aHHOI0 CTHJIS B I0KyMEHTEe OTCyTCTBYeT..52) HaxOJUTCSA B OJHOM W3
HECKOJIBKUX 3a7aHHBIX cocTosHuM (3 Ha puc. ommoOKa! Teker ykazaHHoro
CTHJISI B JOKYMEHTE OTCYTCTBYeT..52), 0TOOpakacMbIX B TMarpaMMe Ha OCH
opauHat. ITo ocu abciuce otodpaxkaercs Bpems (4 Ha puc. ommuoOKka! Teker
YKa3aHHOI0 CTHJISI B JIOKYMEHTE OTCYTCTBYeT..52) B HEKOTOPBIX €IMHHUIIAX
n3MepeHusi. B Haiem mpumMepe noapasiesieHue Mocjie10BaTeIbHO MEHSIET
TPU COCTOSIHUSL:
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- JustCreated — moapa3JieIEHHE TOJIBKO YTO CO3JAHO MU €lIE HE
UMEET CTPYKTYPHI;

-WaitingForBoss — HMeeT HE3aIl0JIHCHHY1O BaKaHCHUIO
HavaJIbHUKA;

- UnderPressure — noApa3/ciIcHUC UMECT HadaJIbHUKA U MOXKET
HAKOHEIl CIIOKOWHO paboTaTh.

Kak BugHO, auarpamMma CHHXPOHHM3ALMU CTAHOBUTCS JOBOJIBHO
IPOMO3AKOM MPpU OOIBIIIOM KOJUYECTBE BO3MOKHBIX COCTOSIHUM. B cBsI3HU ¢
3TUM  CYILIECTBYET YOPOUIEHHBIM BApPUAHT HOTALlMU  JIHArpaMMbl
CUHXPOHU3AINH, TPEJCTABICHHBIM Ha puC. omMOKa!l TekcT ykazaHHOro

CTHJISl B IOKYMEHTEe OTCYTCTBYeT..53.

timing CocTosaHUA nonpasneneHMHJ
1
3
newDpt: Just Waiting Under
Department Created ForBoss Pressure
2
| | | | | | |
| | | | | | |
1 5 6

Puc. OwmmoOka! Teker yka3zaHHOro CcTWiIss B JOKYMEHTe
oTCyTCTBYET..53. YIPOIIEHHOE MPEACTaBICHUE TUarpaMMbl CHHXPOHU3AIUU

B ynpomieHHoM BuAe AuarpaMmbl CHUHXPOHM3ALMU COCTOSIHUS
00BEKTa 3aMHUCHIBAIOTCA MEXIY IBYX MapaUIeIbHBIX TOPU30HTAIBHBIX
muani (1 m 2 Ha puc. ommOKa! TekeT yKa3aHHOr0 CTHJS B JOKYMEHTE
orcyrcrByer..53) — YIPOIIEHHOE NPEICTABACHUE JTUHUHU YKU3HHU, KOTOPBIC
IIepPeCceKaroTCss B TOYKax CMeHbl cocTosiHus (3 Ha puc. ommuoOka! Teker
YKa3aHHOTO CTHJISI B JOKyMeHTe orcyrcrmyert..53). Takol Buj nuarpamm
Oonee KOMITAKTEH W MPEANOYTUTENbHEH TMpU OOJIBIIOM KOJUYECTBE
BO3MOYKHBIX COCTOSIHUM.

PaccMoTpum  Temepb, Kak MOXHO II0Ka3aTh B3aWMMOJICHUCTBUE

00OBEKTOB Ha AquarpaMmMax CHHXPOHHU3AlUH. 3a OCHOBY BO3bMCM
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B3aMMOJICICTBME B Cilydyae, KOrJa 0pH CO3JAaHUM MOJpa3JieieHus
CYIIECTBYET KaHJAWJAT Ha TO3UIMI0 HadYaJlbHUKA MOJpa3/IeICHUs.
CpaBHHTE 3TO B3aUMOJCHCTBHUE C IUarpaMMoil Ha puc. ommuoOka! teker

YKAa3aHHOI'0 CTHJISI B JOKYMEHTEe OTCYTCTBYeT..54.

timing Co3paHue nompas3lesleHMs C Has3HadeHUe HaqaanMKa)
e O .
0w O Occupied
o A
(VS
0 A
8 8 Vacant i T i
new () |
! | 1
) |
! |
D I i notify ()
c UnderPressure !
Iag createBoss () I |
|
2 ¥  WaitingForBoss | I
|
v 3 | |
= O y | I
2 JustCreated . !
new () | |
| |
| |
> i |
= i |
© | I
Q, ! | occupy (Boss)
5 ok | y
O
I I I I I I I I I

Puc. OmmbOka! Teker yka3aHHOro CcTWiIssi B JOKYMEHTe
oTcyTcTBYeT..54. JluarpamMmma CUHXPOHU3AIMU JJ1s1 HECKOJIBKUX O0OBEKTOB

Ecnim nna moka3za cooOmienust TpeOyeTcss HapucoBaTh JIHMHUIO,
MEPECEKANIYI0 OOJBIIOE KOJIMYECTBO JIMHUM JKU3HU, TO MOXKHO
HCIIOJIb30BaTh METKH MTPOJOIKEHUS (2 HA pUC. OITMOKa! TeKeT yKka3aHHOrO
CTHJSE B J0KyMeHTe otcyrcrByer..54). Camo cooOmieHre mnpu 3TOM
MOKA3bIBACTCS Y HAYAJIBHOTO WJIM Y KOHEUHOTO CETMEHTA JINHUH.

Ha pmarpamMmax CHHXpOHM3alUMM MOXHO TI0KAa3aTb HE TOJIBKO
OTHOCHUTEIbHBIN MOPSIIOK COOBITHM, HO M UX MPUBS3KY K pEaIbHOMY X0y
BpeMeHH. PazymeeTcsi, MOKHO MCII0JIb30BaTh JIFOObIE €AUHUIIBI U3MEPEHUSI,

IKaja BPEMEHH HE 00s3aHa OBITh PaBHOMEPHOW, W HE 00s3aHa OBITH
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HENpepbIBHOU. Tak e MOXXHO OOBEAUHATH HaJ| OOIICH IIKAJIONW BpeMEHU
qyuarpaMMbl  pa3WYHbIX TUMNOB (MOJHOTO W  YNPOUIEHHOrO)  JUIst
MIPEICTABIICHUS B3aUMOJICUCTBUSI OOJIBIIEr0 KOJTUYECTBA OOBEKTOB.

4.5. MOAEJINPOBAHMUE ITAPAJIJIEJIN3MA

Tepmun napannervnocms B NPOrPaMMHPOBAHHMM, BOOOILE TOBOPS,
O3Ha4aeT "OAHOBPEMEHHOE" BBIMOJIHEHUE HECKOJbKUX JEATEIbHOCTEM.
CinoBo "oJIHOBpeMEeHHOE" B TAaHHOM KOHTEKCTE O3HAYaeT, YTO HEBO3MOYKHO
(WM HE HYXKHO) YKa3bIBaTh, KaKas U3 JIEITEIbHOCTEN MPOUCXOIUT PAHbIIIE
IpyroM BO BpeMEHHU. [[pyrumu cioBaMu, NapajulesibHbIE MPOLECCHI HE
yHOOPSIAOYEHBI BO BpPEMEHU. TeM caMblM TEPMHUH 'MAapajyIeabHbBIN"
IIPOTHUBOIIOCTABIISIECTCS TEPMUHY "Mmocne0BaTeNbHbIN" :
MOCJIEA0BATENbHbBIEC JIESITEIBHOCTH YIOPSJOYEHBI BO BpPEMEHU, IMPUYEM
JIMHEWHO.

CpencrBa omnucanuss mnapawiesmsma B UML  otHionp  He
MPOTUBOIIOCTABIEHBl  CPEACTBAM OMMCaHUsI  MOCIEA0BATEIBHOTO
MOBEJICHUSA, HAMPOTUB, OHU OOpPa3yIOT EAUHOE I1IeJI0€, TIOCKOJIbKY
napajjieJIbHOE NPOrpaMMHUPOBAaHUE CKOpee o0llee MpaBuiio, HEXeNn
HK30THYECKOE MCKIIOUeHHe. Mbl OTAenuIn OOCYKJIEHHE CpEeICTB
OMMCaHUsI  MapajuIeIbHOTO  TOBEIEHUST  OT  CPEACTB  ONHCAHUS
MOCJEA0BATEILHOIO0 MOBEICHUS TOJIBKO C LEIbI0 YIPOCTUTh HU3JI0KEHUE
OCHOBHBIX HJEH KaXJ0ro W3 THUIIOB KAHOHUYECKUX JUarpamm,
UCIIOJB3YEMBIX [IJII OINMUCAHUSl TOBeACHUs. B mociemyrommux paszaenax
MOOYEPEIHO PACCMATPUBAIOTCA OTJICJIbHBIE OIYIEHHBIE BBIIIE JETAIU U
KOHCTPYKIMU JUarpaMM OIMCAHUS TOBEICHUSI, OTHOCSIIUECS K
MOJICTUPOBAHUIO Tapauienu3dMa. Mbl HauyMHAeM C MOPOCTHIX M YacTO
UCIIOJIb3YEMBIX CPEJICTB U MOCTETNIEHHO MEePEeX0aUM K 0oJiee 3alyTaHHbIM, a
MIOTOMY PEXKE UCIOJIb3YEMbIM.

4.5.1. B3aumopaeucTBre NMOCJIeI0BATEIbHBIX POLECCOB

Bzaumoneiicteue 8 UML Mopenupyercsi ¢ MOMOIIBbIO COOOIICHUM:
CUHXPOHHBIX (BBI30OBBI OINEpaIii) U aCHHXPOHHBIX (IMOCHUIKA CUTHAJIOB).
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THUNUYHBIN BapyUaHT: B3aUMOJIEUCTBUE MAIIMH COCTOSHUN Pa3HBIX KJIACCOB
C IIOMOUIBIO IEMCTBUM, BBIMIOJHAEMBIX Ha IIEPEXOAaX.

PaccmoTpuMm nBa kiacca w3 MHOOPMAIMOHHONW CHCTEMBI OTAENa
KaJpoB: Person U Position (puc. ommoOKkal Teker ykasaHHOro cTis B

JIOKYMEHTE 0TCYTCTBYeT..55).

Person

-thePosition:Position

+getPosition () :Position {isQuery,sequentiall}
+assign(in p:Position) {sequential}
+excure () {sequential}

0..1

/ occupies

0..1

Position

-thePerson:Person

+getPerson () :Person {isQuery, sequential}
+occupy (in p:Person) {sequential}
+free() {sequential}

Puc. OmmbOka! Texker yka3zaHHOro CcrTuiasi B JOKYMEHTe
oTcyTcTBYeT..55. Kitacchl Position B Person

Paccmorpum  Teneph, Kak  JOJKHA  BBINOJHATHCS — OmNEparus
HA3HAYEHUSA COTPYAHUKA HA HOBYIO JOJDKHOCTB, T.€. OIEpalUs MEPEBOAA.
Mbl OCTaBUM B CTOpPOHE BONPOC O TOM, B KAaKOM KJIAaCCE€ Pa3yMHO
ONpEACIUTh JTaHHYIO OIlepaiuio (Ha caMoM Jejie ATO COBEPIICHHO HE
BAXHO), W TIOJOXHM, 4YTO OIlepallds Ha3HAUYCHUS COTPYJHHUKA Ha

JIOJDKHOCTB UMEET JBa IapaMeTpa — COTPYAHUK U JOJIKHOCTE:
assignP2P (person:Person, position:Position)

JlonyctuM, 4to TpeOyeTcs: 00ecreunuTh 3JIEMEHTapHBIN MOPSAI0K B
y4yeTe KaJpoB (Ha MPOTPAMMHUCTCKOM SI3bIKE — II€JIOCTHOCTh JIAHHBIX):
€CIM COTPYJHMK A Ha3HAUYCH Ha JOJDKHOCTh B, TO W B JOJDKHOCTH B

JOJKHO OBITh 3allMCaHO, YTO €€ 3aHMMAaeT COTPYAHMK A M HAOOOpOT.
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Jpyrumu ciioBamu, 3aHSIThIC TOXKHOCTH U COTPYAHUKH JIOHKHBI B3aUMHO
OJIHO3HAYHO COOTBETCTBOBATH JIPYT JIPYTy, a CBOOOJHBIE JOJKHOCTU U
COTPYIHUKH JOJKHBI OBITh JIEUCTBUTEIBHO CBOOOJHBI M HE JOJDKHBI
coAepKaTh HEAJCKBAaTHBIX CChUJIOK JIPYT Ha JpyTa.

Tpe6yeMoe MIOBEJICHUE OIepanuu assignP2P () MOXKHO OIHMCATh C
MOMONIBI0  JUarpaMMbl  O0BEKTOB  ((pakTHUecKkh, ITO  KOHTEKCT
B3aUMOJCHUCTBUSI), HA KOTOPOM MOKA3aHO, KaK JIOJKHBI U3MEHUTHCS CBS3U
MEXIy OOBEKTaMH B pe3yJbTaTe BBINIOJHEHUS omeparuud (CM. pwuc.
omuOKka! TekeT yKa3aHHOro CTHJIsE B JOKYMeHTe OTCyTcTBYeT..56). B
JJAHHOM ONHMCAaHUM KOHTEKCTa PacCMaTpUBACTCA TUIWYHBINA CIICHApUM, B
KOTOPOM JI0 BBIMOJIHEHUSI OMNEpallud COTPYAHUK 3aHUMAECT HEKOTOPYIO
JIOJDKHOCTD, a 1IeaeBas JOKHOCTh BAKaHTHA.

Before After
oldPosition: becomes oldPosition:
Position > Position
[Occupied] [Vacant]
IS
thePosition
newPosition: newPosition:
— «become» —
Position = Position
[Vacant] [Occupied]
thePerson thePosition
person:Person 7ﬁpﬁf§§f@?i@ﬁim> person:Person
[Assigned] [Assigned] thePerson

Puc. OwmmbOka! Teker yka3zaHHOro CTHiIss B JOKYMEHTe
OTCYTCTBYeT..56. VI3MeHeHne CBsA3eil M COCTOSSHUM OOBEKTOB IMPH BHITTOJTHECHUN
oTiepaIfy MepeBoJia COTPyTHUKA

Mbl BHAMM, 4YTO NOPU HA3HAYECHHH COTPYJHMKA HA JOJHKHOCTH
3aJICCTBOBAHBI TPHU 00BeKkTa: oldPosition, newPosition M person.
Tpebyemoe moBeneHuE MOXKET ObITh 00ECTICUEHO 3a CUeT B3aUMOJICHCTBUS
aBTOMATOB, PEAIM3YIOIIMX MOBEICHUE KaXJIOro M3 3THUX 00bekToB. Ha
puc. omuOKal TekeT yka3aHHOro CTWJIsS B JIOKyMeHTe OTCYTCTBYeT..57 U
puc. omuOkal TekcT ykazaHHOro cTWIsI B JOKYMEHTe OTCYTCTBYeT..58
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MPUBEJCHBI JAUArpaMMbl MAIIMH COCTOSIHAM Il KJAacCOB Position m

Person, COOTBETCTBECHHO.

state machine Person)

assign(position)

ex]iiﬂ) (’ \%

assign (position)

create

T Assigned

exit/thePostion.free ()

entry/thePosition=position
destroy

excure () destroy

Puc. OwmmobOka! Teker ykazaHHOro Cruisi B JIOKyYMEHTe

oTcyTcTByeT..5/. MalmHa cocTOSTHUM Kiacca Position

state machine Position)

occupy (person)

free () (/ \%

occupy (person)

T Occupied \W
create

Vacant
entry/thePerson=person
exit/thePerson.excure ()

destroy

f
ree () destroy

®

Puc. OmmbOka! Teker yka3aHHOro CcTWiIss B JOKYMEHTe

oTcyTcTByeT..58. MaimHa cocTOsTHUM Klacca Person
B Takom ciyuae, onepanus Ha3HAYEHUSI COTPYAHUKA HA JTOJDKHOCTH
assignP2P () MOXeT ObITh peaaru30BaHa JBYMS BbI30BaMM OTE€pallvii Hal

00BEKTaMH, SIBJISIOIIUMHUCS €€ apTyMEHTaAMU:
position.occupy (person)
person.assign (position)

MpbI nojonuiM K KyJIbMUHAIIMM JAHHOTO IpUMeEpa: YKa3aHHBIE JIBE
omnepaluyu MOXHO BbI3BATh B JIIOOOM MOPSJKE WK MapajlieibHO, Ooyee
TOTr'0, UX MOXHO BBI3BIBATh C OKHJJIAHWEM BO3Bpara ymnpaBjeHUs WUiu 0e3
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OXHJIaHUsS, T.€. CHUHXPOHHO WIM aCUHXPOHHO — B JIOOOM ciyyae
B3aMMO/ICICTBME aBTOMAaTOB, IPUBEJCHHBIX Ha puc. omubka! Ttekcr
YKa3aHHOIO CTHJISI B JIOKYMEHTe OTCYTCTBYeT..57 m puc. ommoOka! Texcr
YKa3aHHOIO CTHJISI B JOKYMEHTe OTCyTCTBYeT..58, obecmeunt Tpedyemoe
MOBEJICHUE (€CIU TOJIBKO B MPOIECcC OOMEHAa COOOIICHUSAMHU HE BMEIIAETCS
"MOCTOPOHHUI" BBI30B ONEPALIMHU OJJHOTO U3 3TUX OOBEKTOB).

IHapajuiesbHOE  NMPOrpaMMHMPOBAHME —  MOIIHBIA  CIOCO0
MOJEJUPOBAHUS TOBeJAeHNs, W B3aUMOJACHCTBYIOIIHE KOHEYHbIE
aBTOMATBHI — BEJIMKOJICITHOE CPeACTBO NapaJjjieJibHOT 0
NMPOrpaMMHPOBaHMS.

4.5.2. OpToroHajibHbi¢ COCTOSTHUS M COCTABHbIE MePeX0Abl

B oatom maparpade paccmMaTpuBarOTCS CpEeACTBA  ONMUCAHUSA
MapaAJJICIbHOCTH, IPUMEHSIEMbIC HA IUarpaMMax aBTOMara.

Ha  pgumarpammax  aBToMara  MNapajyieIbHOE  BBIMOJHEHUE
MOJEIUPYETCS C MOMOUIBIO OPTOTOHANBHBIX (MAPAJIIETBHBIX) COCTaBHBIX
cocrossHuM. [lo cymiecTBy, uaes napauieiabHbIX COCTOSIHUM OYE€Hb MPOCTa
M JIETKO BOCIHPUHUMAETCS: BHYTPb COCTABHOTO COCTOSIHUS BJIOKEHO
HECKOJIbKO MAaIlIMH COCTOSIHUM, KOTOpbIE pad0TaI0OT MapaieabHo.

Ilepexon B OpPTOrOHAIBHOE COCTABHOE COCTOSIHUE O3HAYaeT
OJTHOBPEMEHHBI TEpexoJ B HaYalbHBICE COCTOSHHMS BceX oOmacTei
JAHHOTO OPTOTOHAJILHOTO COCTABHOTO COCTOSIHUA (T. €., (haKTUUYECKH,
napajulesIbHBIM 3allyCK BCEX BJIOKEHHBIX MAIIMH COCTOSHHWI); B Cilyuae
HaJIMYMsl TIEPEeX0Jla B OPTOTOHAIBHOE COCTABHOE COCTOSIHUE KaxKJ1as
00JIacTh JIOJDKHA HMMETh CIUHCTBEHHOE HAa4YabHOC (WJIM HUCTOPHYECKOC)
COCTOSIHME, B IPOTUBHOM CJIy4ae MOJICJIb CYUTAETCS IPOTUBOPEUHBOMA.

[lepexon 1o COOBITHIO W/WIAM CO CTOPOXKEBBIM YycloBUEM (T. €.
10001 TepexoJ He MO 3aBEpIICHHWH) M3 OPTOTOHAIBHOIO COCTaBHOTO
COCTOSIHME O3HAa4aeT pacHpOCTPaHEHUE [TAaHHOIO IIepexoja Ha BCE
BJIO’)KEHHBIE COCTOSIHUSI BCEX 00JIacTe; €ClM yHaclIeIOBaHHbIA MEepexo]
KOH(QIUKTYET C JIOKAJIbHO ONPEACICHHBIM MEPEXO0J0M, TO TOCICIHUMI

MMEET MPUOPUTET (MOJIENIb HE CUUTAETCS MPOTUBOPEUMBON).

229



Ilepexoq 1O 3aBEpIIEHMHM W3 OPTOIOHAIBHOTO  COCTaBHOIO
COCTOSIHMSI Cpa0aThIBa€T B TOM M TOJBKO B TOM Cillydae, KOrja MalluHa
COCTOSIHMM B KaxJOW 00JIacTU Tepeluia B 3aKIIOYUTEILHOE COCTOSHUE
(T.e., (akTUYeCKH, OTO O3HAYAET CHUHXPOHHOE 3aBEpIICHHE BCEX
BJIO’)KCHHBIX MAIlIMH COCTOSIHMI); B Cllydae HaJU4Ms Iepexoja Mo
3aBEpPILICHUH U3 OPTOTOHAIBHOIO COCTABHOI'O COCTOSIHUA Kaxzaas 00J1acTb
JOJDKHA UMETh 3aKJIIOYUTEIbHBIE COCTOSHUS U JOJDKEH OBITh OIpeiesieH
€AUHCTBEHHBIN MEPEXOJ]l MO 3aBEPUICHHH, B MPOTUBHOM CIy4ae MOJIEIb
CUUTAETCS POTUBOPEYUBOM.

Takum oOpa3zoM, CEMaHTHKA MEPEX0JIOB, HE MEPECEKAIOLIUX TPAHUILY
COCTOSIHMSI, UISI OPTOTOHAJIBHBIX M IIOCIEIOBATEIBHBIX COCTABHBIX
COCTOSIHUM aHAJIOTM4YHA. /[[71d omnmMcaHus NEepexoh0B, IEPECEKAOIIUX
I'PAHUILy OPTOTOHAIBHOTO COCTABHOTO COCTOSIHUS, BBOJUTCS CIEUAIBHOE
MOHATUE — COCTABHOM MEPEXO/I.

Cocmasnoii  nepexoo (compound transition) — osmo nepexoo,
KOMOPbIU HAYUHAEMC S U/UNU 3aKAHYUBAECNCSL 8 HECKONbKUX COCMOSHUSIX.

Ecnu nmepexon uMMeeT OAHO HMCXOAHOE M HECKOJbKO IeJIeBbIX
COCTOSIHMHM, TO 3TO COOTBETCTBYET PA3BETBIICHUIO MMOTOKA YIPABICHUS HA
HECKOJIbKO TMMAPAJUICIIBHBIX ITOTOKOB; NPU 3TOM LEJIEBBIE COCTOSHHUS
JOJDKHBI OBITh BIIO)KCHHBIMH COCTOSIHUSIMHA  00J1acT€il  OpTOTOHAIBHOTO
COCTABHOT'O COCTOSIHMSI — IO OJJHOMY Ha KaXK1yl0 001acTh.

Ecnu mepexon MMeEEeT HECKOJbKO MCXOAHBIX M OAHO LeJIeBoe
COCTOSIHME, TO DOTO COOTBETCTBYET CIHSHUIO HECKOJIBKUX IIOTOKOB
YOpaBJICHUS B OJWH; MPU STOM HCXOJHBIE COCTOSIHUSI JOJDKHBI OBITH
BJIO)KEHHBIMH ~ COCTOSIHUSIMU ~ 00JlacTeil  OpPTOrOHAJIbHOTO COCTaBHOIO
COCTOSIHMSI — TI0 OJTHOMY Ha KaXIyI0 00JacTh.

Ecnm mepexox uMEET HECKOJAbKO HMCXOAHBIX M HECKOJIbKO
LeJIeBbIX COCTOSHUM, TO 3TO COOTBETCTBYET CHHXPOHHU3ALUA HECKOIBKHUX
NapajuleIbHBIX IMOTOKOB YIPABJIECHUS;, MPHU 3TOM HCXOIHBIE COCTOSIHUSA
JOJDKHBI ~ ObITh  BJIOKEHHBIMM ~ COCTOSIHMSIMU ~ oOJjlacTeid  OJHOTO
OPTOTOHAJIBHOTO COCTABHOI'O COCTOSIHMS — IO OJHOMY Ha KaXIylo
00J1aCTh, U 1EJIEBBIE COCTOSIHUS JOJKHBI OBITh BIIOKEHHBIMU COCTOSTHUSIMU
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o0nacTeli  OPTOTOHAJBHOTO  COCTAaBHOIO  COCTOSIHUSL  (BO3MOXHO,
JPYroro) — TakKe M0 OJJHOMY Ha KaXIyI0 001acTh.

B mo6om cityyae cocTaBHOM mepexo]i JOJDKEH MePEBOIUTh MAIIHHY
COCTOSTHUN U3 OJHOM JOMyCTUMOW KOH(PUTYpAIIMH aKTUBHBIX COCTOSTHUM B
JIPYTYIO IOMYCTUMYI0 KOH(UTYPAITUIO AKTUBHBIX COCTOSIHUM, B IPOTUBHOM
cllydae MOJieJIb CHHTaKCUYeCKH HemnpaBuibHa. HedopmanbHO roBopsi, 310
3HAYUT, YTO OPTOTOHAIBHOE COCTABHOE COCTOSIHUE HENb3sl NOKHUHYTh M
HEJIb3s BOWTH B HEro '"4acTUYHO'" — B COCTAaBHOM IMEPEXOJE JIOJKHBI
y4acTBOBaTh IO OJIHOMY 'mpenctaBuTeno" (MO0 OJHOMY BJIOKEHHOMY
COCTOSIHHMIO) OT Ka)J0i 00JJaCTH OPTOTOHAIBHOTO COCTAaBHOTO COCTOSIHUS,
Y4acCTBYIOIIETO B IIEPEXOJIE.

CocTaBHOI TIEpexo/l MOXKET UMETh COOBITHE U CTOPOKEBOE YCIIOBUE.
Kak Bcerma, mnepexoj cpabaThIBaeT, €CIM MPOU3OILIO COOBITUE W
BBINIOJIHEHO YycnoBue. [lpu 3ToM, amsg Toro 4rtoObl cpadoTal Mepexon,
UMEIOIINM HECKOIBKO UCXOJHBIX COCTOSIHHM, HEOOX0AMMO, YTOOBI BCE OHU
OB aKTUBHBI MIPU HACTYTUICHHS COOBITHSI.

[IpuBenem nmpumep U3 UHGPOPMAIMOHHOW CHUCTEMBbI OTIEa KaIpOB.
PaccmoTpuMm TOT ke TpuUMep, 4TO ObLI KCIOJIb30BAaH MPU OMUCAHUU
MOCJEAOBATEIbHBIX MPOCTBIX M COCTABHBIX COCTOSIHUM, a WMEHHO
KU3HEHHBIA LHKJ COTPYJHHMKAa Ha MNpeanpustuu. Jluarpammy aBTOMara
COTpYyAHMKA B MH(DOPMALIMOHHOM CUCTEME OTJieNa KaJpoB MPUBEICHA Ha

puc. omuoOKa! TekeT yka3aHHOTo CTHIISA B IOKYMEHTE OTCYTCTBYeT..59.
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‘Applicant} ®

. hire ()
hire () J/ \w
fire () 1
move () Employed } Lelsel Unemployed
[adm]
[else]
Non grata
[good]
Welcome
back

\_ hire () j

Puc. OmmbOka! Teker yka3aHHOro CcTHwiIss B JOKYMEHTe

orcytcrByeT..59. Jlmarpamma aBromara corpyaauka MMC OK

PaccmotpuM cocrosinue "paboTaromuii COTpyaHUK" (Ha JuarpaMmax
o0o03HayaeTcs Employed). OueBuaHO, qTo JaHHOC COCTaBHOC
COCTOSIHUE — CaMO€ Ba)KHOE JJIsl CUCTEMBI U JIOJIKHO OBITh PACCMOTPEHO C
HauOOJbIIEH CTENEHbIO MOAPOOHOCTU. MBI YK€ BBIJICITUIN HEKOTOPHIC
BJIO)KCHHBIC COCTOSTHUS (CM. pHUC. OIMMOKa! TeKCT yKa3aHHOro CTWJIsS B
JIOKyMEHTe O0TCYTCTBYeT..21): COTpYIHUK MOXET HaXOAUThCs B oduce (In
office), 6oneTh (I11lness) Wik OBITh B OTHyCKe (On vacation). Ho
napayuieibHO C O3THUM Ha0OpPOM COCTOSIHUH, OMNHUCHIBAIOIIUM CTaTyC
COTpYAHMKAa B CMBICIE TPHUCYTCTBHS Ha pabodYeM MECTe, COTPYIHHK
MEPEKUBACT U JPYTrU€ CMEHBI COCTOSIHUM, CBSI3aHHBIE C €r0 CTaTyCOM Ha
npeaAnpusITUU (CM. puc. omuOKa! Teker yka3aHHOro CTHISI B JOKYMeHTe
0TCyTCTBYET..23).

NU3MEHEHUA B TEXHUYECKOM 3AJJAHUU

Ilocne ycnewnozco evinonnenus: 3a0anusi Ha UCNBIMAMENLHOM CPOKE

compyOHUK aubO 3a4UUCISAeMCs 8 umam, 1ub0 CMaHO8UMCsL GHeUMAMHbIM
COMPYOHUKOM.

K cocrossaussm On trial (coTpyaHuk HTPOXOAUT HCIBITATEIbHBIH
cpok) u On staff (corpyaHuk cocTouT B ImTaTe), ONPEACICHHBIM Ha PHC.

omuOKa! TEeKCT YKa3aHHOTO CTHJISI B JOKYMEHTE OTCYTCTBYeT..23, CIeAyeT
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n06aBuTh emie ogHo — Contractor, o3Havaroree, 9To COTpyAHUK padoTaeT
0 KOHTPakTy (MO TPYJAOBOMY COTJAIICHUIO Ha OIMPEACIICHHBIH CPOK).
SIcHO, YTO CMEHa ATHUX COCTOSHUN HE 3aBHCHUT ((popManbHO) OT CMEHBI
COCTOSSHUA W3 TEpBOTO CIHMCKAa M, TakuMm oOpa3oMm, oOpasyer
OPTOTOHAJIBHYIO MAIlIMHY COCTOSIHUUA. Ha puc. omumoOka! Teker ykazaHHOro
CTHJISI B JOKYMEHTe OTCYTCTBYeT..00 IPEICTAaBIEHO COCTABHOE COCTOSIHUE
Employed (moka Oe3 BHEIIHHX MEpPEX00B), a BHYTPEHHUE IEPEXOIbl B
KOKIOW MalluHE Mbl OMPEICIUIN C IOMOIIBI0 HECKOJIBKUX OTECpPaIUU:
go() u goBack() nns nmepBoro Habopa coctostHuii 1 promote() ais Broporo.
JIst 3TUX omepalid B Ka4yecTBE IapamMeTpa YKa3bIBaeTCsS COCTOSHHE, B
KOTOPO€ HYKHO MEPEUTH.
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Employed

-

Illness

go(Illness)

Well

~

} On
(;O(OD vacation)

<:}—%+In office‘

vacation

go(In office)

promote (Contractor)

v

// ‘Contractor‘
2 promote
(On staff)
On trial
promote
(Contractor)
\\ } On staff ‘
promote (On staff)
Puc. OmmbOka! Teker yka3aHHOro CcTWIS B J0KYM

orcyrcrByeT..60. OpTOroHanbHOE COCTABHOE COCTOSIHME Employed

CHTC

PaccmorpuMm Teneps nepexonnl. [lpu mepBoMm mnpueme Ha paboTy

COTPYAHUK HOJIZKCH HpOﬁTH HUCIBITAaTEIIbLHBIN CpOK U B HGpBBIﬁ ACHb

paboThl JoJKeH ObITh B ouce. [1oaTOMy mepexo/ibl U3 COOTBETCTBYIOLIUX

HavYaJIbHBIX cocTostHUM (1 1 2 Ha puc. onmrOKa! TekeT yka3aHHOro CTHJISA B

JAOKyMeHTe oTcyTcTByeT..60) oOsiacTeii MaIIMHBl COCTOSIHUM BEIyT B

coctossiHusl In office n On trial. Takum 0Opa3om, BHEUIHUHN MEPEXO]T

M3 COCTOSIHMS Applicant MOXHO MPOBECTH B COCTOSIHME Employed Kak

npocroii nepexoa (1 Ha puc. ommOka! Teker yka3aHHOro CTWIA B
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JIOKYMeHTe OTCyTCTBYeT..61) Mo coObITHIO hire (). C Opyroi CTOPOHBI,
nepexos M3 coCcTtossHus Unemployed, HE AOJDKEH NPHUBOJUTL K HOBOMY
HCIIBITATEIILHOMY CPOKY.

B Taxom cly4dac mnepexon I0 COOBITHIO hire () M3 COCTOSHHS
Unemployed pasyMHO OINPEAECIUTh KaK COCTABHOM IIEPEXO] B COCTOSHUSA
In office u Contractor. AHQIOTMYHO, MNEPEXOJ B Cllyyae
YBOJIbHEHUS JOJDKEH MPOUCXOAUTH, BO-IIEPBBIX, KOrJa COTPYAHHUK
HaxonuTcs B opuce (YBOJBHATH 3204YHO HE MPHUHATO), U, BO-BTOPHIX, KOT/1a
COTPYAHUK 3aHUMAET JOJKHOCTb NOCTOSIHHO. [Ipexkpamenue TpyaoBbIX
OTHOLLIEHUM C KOHTPAKTHUKOM WJIM MPOXOJSIIAM HCIBITATEIBHBIA CPOK
OOBIYHO JaX€ HE Ha3bIBA€TCA YBOJBHEHHEM. OJTO MOXHO OTPa3UTh C
IIOMOIIIBIO COOTBETCTBYIOLIETO COCTABHOIO IEPEX0JA U3 COCTOSHUM In
office m On staff. Jlanee, nmepexoa B ceds mo coObiTHIO move () (4
Ha pHUC. OmMOKa! TeKeT yKa3aHHOro CTWJISI B JOKYMEHTE OTCYTCTBYeT..61),
BUJIUMO, HE [IOJDKEH MEHSITh KOH(UTYpallUI0 AaKTHUBHBIX COCTOSHUM,
MO3TOMY B TMapajuIeNIbHBIX BJIOKEHHBIX MaIlIMHAaX IeJecoo0pa3Ho
3aMEHHUTh HaYaJIbHbIC COCTOSIHUS UcTOoprudyeckuMu (5 u 6 Ha puc. ommoOKa!
TEKCT YKA3aHHOTO CTHJSI B JOKyMeHTe orcyrcrByer..61). OOparute
BHUMAaHHE Ha HEO0OXOANMOCTh HICIIOJIb30BaHUE rJIyOMHHOTI O
UCTOPHUYECKOTO cOoCTOsHUS (5 Ha pHc. omMOKal TekeT ykazaHHOro CTHJISA B
JIOKYMEHTE 0TCyTCcTBYeT..61).

Ha puc. ommbka! Teker yka3aHHOro CTWISE B JOKYMEHTe
oTcyTcTBYeT..61 TIpUBEIEH COOTBETCTBYIOIIMN (PparMeHT JguarpaMmbl
aBromata. CoOBITHSI Ha TMeEpexoJax BO BJIOKECHHBIX MapaJlIeIbHBIX
00JIacTsIX MBI HE CTalld YKa3bIBaTh MOBTOPHO, YTOOBI HE 3arpOMOXKIATh
nuarpamMmy. CocTaBHbIE TIEpeXOJbl  M300paKalOTCI €  MOMOIIBIO
CIICLIMAJIbHOTO 3HA4yKa, KOTOPBIM BBIMJSAUT KAK Yy3Kas 3aKpalleHHas
MoJIOCKa (MOKET OBITh PACIIOIOKEeH BEPTUKAIBHO MW TOPU30HTAIHHO) U
Ha3bIBACTCA JIUHEUKOU CcuHxpoHuzayuu. Bce CerMeHTbl COCTaBHOIO
Nepexoa HAYMHAKOTCS WM 3aKaHYMBAIOTCA HA JIMHEMKE CUHXPOHU3ALUMU.
B 3aBUCMMOCTH OT TOro, CKOJIBKO CETMEHTOB IEPEXOJ0B HAYMHAECTCA U
3aKAHYMBAETCS HA JIMHEWKE CUHXPOHU3ALMH, OHUA TMOJIYYAeT CIIEHUAIBHOE
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Ha3BaHue (00O3HaueHWe HEe MeHsiercs). Ecnu Ha JMHelike HauuMHaeTCs
OJMH CETMEHT W 3aKaHYMBAETCS HECKOJIbKO, TO JIMHEHKA CHHXPOHHM3AIMU
Ha3bIBaeTCs coedunenuem (join). Ecau Ha juHElKe 3akaHUYMBAETCS OJMH
CETMEHT M HAYyWHACTCSI HECKOJBKO, TO JIMHEHKAa CHHXPOHH3AIMH
Ha3eiBaeTcs pazsuakol (fork). B mannom cmyuae Ha puc. ommoOkal Teker
YKA3aHHOTO CTHJISI B JIOKYMEHTe OTCyTcTBYeT..61 HCIIOIb30BaHBI OJHO
coequuenue (3 Ha puc. ommOKa! TeKCT yKa3aHHOIO CTHJISI B JOKYMEHTe
orcyrcrByer..61) u onHa pa3Buika (2 Ha puc. ommnoOka! Teker ykazaHHOro

CTHJISI B IOKYMEHTE 0TCyTCTBYeT..61).

Applicant 4

hire () move ()
1
Employed

goBack ()

go(Illness)
Illness

// Well \\
(/ [On vacation}
O ti
C:%%> go (On vacation) g0 (In officel} 2
5 <:}>{In office‘
\\ L // hire ()
************************************************************************ Unemployed
promote (Contractor)
// LFontractor
promote
(On staff)
On trial
6 promote
(Contractor)
\\ (VOn staff
promote (On staff)

Puc. OmmbOka! Teker yka3zaHHOro CcTuiass B JOKyYMEHTe
orcyrcrByeT..61. CocTaBHBIE TIEPEXO/IbI
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[loBeneHue MalMH COCTOSIHUM B MapajUiedbHBIX — 00JIacTsIX
COCTaBHOT'O COCTOSIHUSI Employed Ha amarpammax puc. ommuOka! teker
YKa3aHHOIO CTHJISI B JOKYMeHTe oTcyTcTByer..60 n puc. ommoOka! Texer
YKa3aHHOI0 CTHJISI B JJOKYMEHTe OTCYTCTBYeT..01 HE3aBUCHUMO — Kaxkaas
Y3 TPYNII NTapaJUIENbHBIX COCTOSIHUM "KUBET CBOEH KU3HBIO".

4.5.3. Pa3BUJIKH ¥ CJIUSTHUSA

B oatom maparpade paccmMaTpuBarOTCS CpEeACTBA  ONUCAHUSA
NapajuieIbHOCTH, TPUMEHSIEMBIE HA TUarpaMmax JIesITEIbHOCTH.

JluarpamMma JesTEIbHOCTU MOX0Xa HAa MPUBBIYHYIO OJIOK-CXEMY, HO
JOMYCKAET HMCIOJb30BAHUE PA3JIMUHBIX JIOMOJTHUTEIBHBIX O0O3HAUYCHUI.
OTO MNpaBWIO pPACOPOCTPAHSIETCS, MPEKIE BCEro, Ha MOAECIUPOBAHUE
napajuieii3Ma: OCHOBHBIE CPEICTBAa MOAECIUPOBAHUS MapalieIbHOTO
MOBEJICHUS Ha JuarpaMMax JAesTeIbHOCTH HMEIOT MHOIo OOIIero ¢
pPAacCCMOTPEHHBIMM B MpenbiaylieM naparpade, IUII0C  HEKOTOphIe
JOTIOJTHUTENbHBIE 0COOCHHOCTH. OCHOBHBIMU CPEJICTBAMH SIBIISIIOTCS yKE
pacCMOTPEHHbIE  PAa3BWIKA W  CIHUAHUS, a  JIONOJHUTEIbHBIM —
00yCIOBJIEHHBIN MOTOK YINpaBjieHUs1. PacCMOTpUM UX BCE MO MOPSJIKY.

PasBwiiku ¥  CIHAHUS — 3TO CpeICcTBa BH3YyaAJM3alUU
COCTABHBIX MepexoaoB. Jluarpammy JeATEIbHOCTH MOXHO TPaKTOBATh
KaK JauarpaMmy COCTOSIHUM, B KOTOPOW MCIHOJb3YIOTCS (B OCHOBHOM)
IepexXobl MO 3aBeplICHUU. YTO XK€ Takoe COCTaBHOW IIEpEeXOo] II0
3aBeprieHuu? B cymHOCTH, 3TO OYEHb TMPOCTasi U ECTECTBEHHAas
KOHCTPYKITHSI, MOJKET OBITh Ja)ke 00Jiee €CTECTBEHHAsI, YeM OOIINI CTydaid
COCTaBHOT'O MEPEXO/IA.

Cocmasnou nepexoo no 3agepuieHuy Ha AUarpaMMe JeATelbHOCTH
UMEET CJEAYIOIINEe OCOOEHHOCTH.

Bo-nepBbiX, HUKTO HE UCMOJIb3YET JJAHHBIM TEPMUH: BCE TPUMEHSIOT
Ha3BaHUsl YAaCTHBIX CJIy4YaeB HOTALMU: pA3GUIKA, CAUsAHUEe, JUHEUKd
cunxpoHuzayuu. Bce 3TU cilydau SIBISIOTCS COCTaBHBIMM MEPEXOJaMU MO
3aBEPIICHUH.

Bo-BTOpbhIX, CEMaHTHKa JAaHHBIX KOHCTPYKIHUH Ompenensercs B
UML 1 B TepmuHax mOTOKOB ympamieHus. B oOmem ciydae mumeercs
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JMHEWKAa CUHXPOHHU3AIMU, KOTOPOW HHIMACHTHBI BXoAsuue (OAWH WU
OoJiee) u ucxoasmnme (0AuH Win 00Jiee) CErMEHTHI Tepexoa0B. CeMaHTHKa
coctouT B cruenytomeMm. CHayana Bce€ JAEATEIbHOCTH, HWHIUJCHTHbBIC
BXOJSIIMM CETMEHTaM, JOJDKHBI 3aBepIInThea. [locne 3Toro napamienbHO
3aMyCKalTCA BCE ACATEIbHOCTH, UHITUJECHTHBIC UCXOSIIUM CETMEHTaM.

B-Tpetbux, ceMaHTHUKa JaHHBIX KOHCTPYKUHM OmNpeAessieTcs B
UML 2 anpTepHaTHMBHBIM, HO 3KBHBAJEHTHBIM CIIOCOOOM B TEpPMHHAX
MapkepoB. Pa3BHIIKa CO3[Aa€T CTOJIBKO KOMUK MPHUILIEANIET0 MapKepa
(YyrpaBiieHUs: UM JAHHBIX ), CKOJIBKO UMEETCSI UCXOISIIMNX IYT U 3aIlyCKaeT
CO3/IlaHHbIE MapKephl BO Bce wucxonsmue ayrd. CrnusiHue, HarpoOTHUB,
JNOKUIAETCA MOJTYYEHHS] MAPKEPOB MO BCEM BXOIAIIUM JyraM, IMocie 4ero
OTHpABJISAETCS MapKep MO CAMHCTBEHHOW wucxomsamied myre. OOmmi
Cly4yall — JIMHEeMKa CHHXPOHM3AUUM (C HeCKOJbKUMM BXOASINMMH H
HECKOJIbKMMH  HMCXOOAINMMH  JyramMH) paccMaTpuBaercsi Kak
KOMIIO3UIIMSI CJUSIHUS, CPA3y 32 KOTOPBIM cJielyeT pa3BUIIKA.

B-ueTBepThIX, pa3BUIIKU U CIHUSHUS TOJDKHBI OBITh COANIAHCUPOBAHDL.
[IpaBwiio cOanaHCUPOBAHHOCTH AHAJIOTUYHO MPAaBUJy BIJIOKEHHOCTH Ha
quarpaMMax COCTOSIHMH. MBI ompefenuM ero ClaeayroluM o0pa3om.
HazoBem nuarpammy neSTENbHOCTU CHMIPO20 COANAHCUPOBAHHOL, €CIU €€
MOYHO MOJYYUTh MYTEM JEKOMITO3UIMU OJIHOW AESATEIbHOCTH, IPUYEM HA
KKJIOM IIare JEKOMIIO3UIIUU OJHA U3 JEATEIbHOCTEH JIEKOMIIO3UPYETCS
100 Ha HEKOTOPOE KOJUYECTBO TMOCIEA0BATEIbHBIX JCSITEILHOCTEN, TNOO
Ha HEKOTOPOE€ 4YHCIO MapauielbHbIX JAesTelbHOCTeW. J[narpamma
NEATEILHOCTH SIBIISETCS COAJAHCHUPOBAHHOM, €CIIM €€ MOXKHO CHeNaTh
CTpOro  cOaJaHCUPOBAHHOM  MyTeM  BBEACHUS  MPOMEXKYTOUHBIX
NEATeIbHOCTEN M CHUHXPOHU3UPYIOIIMX COCTOSIHUM Ha HMMEIOIINXCS
nepexongax. HedopmanmbHO TOBOpPs, COaTaHCUPOBAHHOCTH O3HAYAET
BO3MOKHOCTh BBIMIOJIHUTh OJIOK-CXEMY OT Hayajda K KOHILYy: IOTOKH
yIOPaBIECHUS HE JTOJKHBI BO3HUKATh "HUOTKyJAa" M Mcye3aTh 'B HUKyJa'.
Ha puc. ommbOka! TekeT ykazaHHOro CTHJISI B JIOKyMEHTe OTCYTCTBYeT..62
MpUBEICH MpUMEP cOaJTaHCHUPOBAHHOM (clieBa) U HE COAJTaHCUPOBAHHOU
(cripaBa) aAuarpaMm A€STEIbHOCTH.
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‘Activity 1 H H Activity 1 ‘

7 —

‘ Activity 2 ‘ ‘ Activity 3 ‘ ‘ Activity 2 ‘ ‘ Activity 3 ‘

St

Activity 4 }%@ Activity 4

Puc. OmmbOka! Teker yka3aHHOro CcTwiIss B JOKYMEHTe

oTcyTcTBYeT..62. bananc pa3BUIOK U CIUSAHUINA

[logBoas utorm maparpada, OTMETHUM, 4YTO, MO HAIlIEMy MHEHUIO,
CpeacTBa  MOJCJIMPOBAHUS  NAapajuUleJu3Ma  Ha  AMarpamMmax
AEATEeJbHOCTH MNpUHAAJexKAT K vucay Jaydymux B UML: oum
UHTYUTHBHO MOHATHBI, HATJISAAHBI U YI00HbI B MCIIOJIb30BAHUU.

4.5.4. Ilapanieau3M HA JMarpaMMax B3auMOACHCTBUA

Ha  agmarpaMmax  KOMMYHHKAlud  TpaUYeCKUX  CpPEICTB
MOJICTUPOBaHUsl  Tapauienn3Ma, (AKTUUECKH, HE MPEayCMOTPEHO.
[Tapannenus3m  yKa3bIBaeTcsi TEKCTyajdbHO, C IIOMOIIBIO HOMEPOB
coobmienuii. B HoMepa cooOmIeHnit MOKHO BKIIIOYATh HE TOJBKO HHUQPHI,
HO ¥ OykBbI. CO00IIEeHUsI, HOMEPAa KOTOPbIX PAa3/IMYalOTCA B NMOCJIeHel
OyKBe, CYUTATCH NAPAJIeJbHBIMI HA JAHHOM YPOBHE BbI30BOB. Mx
OTHOCHUTEIBHBIN MOPS0K HE orpesneneH. OHU MOTYT ObITh OTIPaBJICHHI B
J000M TOpSAKEe WM Jaxe (U3NYECKHM OJHOBPEMEHHO, €CJIU 3TO
JONyCcKaeT peanu3anus. B To ke Bpems, Hampumep, COOOIICHHUS C
HoMmepamu 1.1a u 1.1b 06a mpeamecTByIOT COOOIIEHNUIO ¢ HOMEpoM 1.2 u
00a cieayroT 3a COOOIIeHHEM ¢ HoMepoM 1.

B UML 2 npenmycMoTpeHbl cpa3y TPHM THUIA COCTaBHBIX IIaroB
B3aMMO/ICUCTBUSA, MPEAHA3HAYCHHBIX JII MOACIUPOBAHUS Mapasuiein3Ma.
[Toka)keM HEKOTOphIE€ BO3MOXKHOCTH UX HCIIOJB30BAaHUS HA MPUMEPE
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peanu3anuu onepanuu move (). Onucanue napamuieIbHOI O
B3aMMO/ICUCTBUS, PEATTU3YIOIIETO ONEPAIUI0, 3aKIF0YAETCS B CIEAYIOIIEM.

Bo-miepBbIX, HYXHO TNpPOBEPUTH, CBOOOJHA JM IIeJeBas MO3UIIMS.
Ecan ona 3aHsdTa, TO C IIOMOIILIO COCTaBHOI'O IIara B3auMMOCHCTBUS
break (1) Hy)HO BO30YyAHUTh UCKIIOUEHHUE (CTpENKA, UAYIIAs HA TPAHUILY
JararpaMMel (2)) ¥ MPEeKpaTuTh B3aUMO/ICHCTBHE.

Bo-BTOpBIX, HY>)KHO BBITIOJTHUTH TPHU JAECUCTBUSA: OCBOOOJUTH CTAPYIO
JOJKHOCTB, 3aHSTh HOBYIO M CHEJIaTh OTMETKY B CaMOM OOBEKTE Kilacca
Person. llocimenqoBaTenbHOCTh BBIIIOJHEHUS JTUX JICHCTBUM WMEET
3HaueHue. CHayana 00s13aTeJIbHO HYKHO 0053aTEIbHO OCBOOOIUTH CTAPYIO
nomxHocTh (3). Jlms 9TOro MOKHO HCIOJIB30BaTh COCTABHOM Iar
B3aUMOJICHCTBUS seq (4), 4ToObl TrapaHTHPOBATh HY)KHBIH HaM MOPSIOK
BBINIOJIHEHU JIEUCTBUI. B TO ke BpeMs MeToabl occupy () U assign ()
MOTYT OBITh BBINOJHEHBl mapaienbHo (5). B pesynbrare Mbl
rapaHTUPOBAHHO OOECIEYMBAEM BBITMIOJHEHNE CIEAYyIONIero Ou3Hec-
MpaBUJIA: COTPYJHUK MOXKET B MPOLIECCE BHIMOJHEHUS ONEpallUi BPEMEHHO
"BuceTb B BO3ayxe" (T.e. HA HEro HET CChUIOK M3 JIOJDKHOCTEH), HO
HUKOT/Ia, JakKe CIIy4allHO Y BPEMEHHO, HE JIOMyCKaeTCs, YTOObI OH "cuen
Ha JIBYX CTYJbsX" (T.€. HA HErO €CTh JIBE€ CChUIKHU U3 PA3HBIX JOJDKHOCTEM).
[TocmoTpute Ha puc. ommuOKa!l Teker yka3aHHOro CTHWISI B JOKYMEHTe
oTcyTCcTBYeT..63 M  CpaBHUTE €ro C JpPYIUMU JUarpamMMaMmu,
MOCBSIIIICHHBIMU peau3aliiy orepaluy nepeBojia COTPyTHUKA.
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sd TlepeBon cayxamero C OIOHOMW HOOJXHOCTM Ha npyrym)

«utility» prs: newPos: oldPos:
:Company Person Position Position

move (prs,
oldPos,newPos)

T T
| |
| |
| |
| |
e » | |
| isFree():r |
6 | | g |
| | |
| | |
| | |
1 | _ | |
break J ! [r=false] | 2 ! 7
| | |
| ! |
| call Exception Handler !
| e
| |
| |
t |
| |
| |
| |
| |
| |
| |
|
4

Puc. OwmmoOka! Teker yka3zaHHOro CcTWiIss B JOKYMEHTe
orcyrcrByeT..63. [lapannenbHoe B3auMoielicTBIe

Ha panHOl juarpamMMe B JIONOJHEHHWE K YK€ HW3BECTHBIM HaM
HOTAIUsIM CcOoOOIIeHuH (cM. Tabmuia ommubKa! TeKeT yKa3aHHOIO CTHJIS B
JIOKyMeHTe OTCYTCTBYeT..15) M00aBMIKCh elie JaBa. DTO TaK Ha3bIBacMbIE
HalienHbie coobmienus (found message) u norepsiuabie coodmeHus (lost
message). Halinennsie coobmieHus (6 Ha puc. onMOKa! TeKeT yka3aHHOTO
CTHJSI B [OKYMEHTe OTCYTCTBYeT..63) HCHOJIb3YIOTCS B Cily4yae, KOrjaa
BOKHO OTPa3HUTh (PaKT MOJyUYEHUSI COOOIIEHUs, a (PaKkT ero OTHPaBKH HE
MPEJCTaBIIIET UHTEPECA B paccCMaTpuBaeMoM KOHTeKcTe. C MOTepsIHHBIMU
cooOmenusimMu (7 Ha pucC. omMOKa! TeKCT yKa3aHHOIO CTHJISI B TOKYMEHTe
0TCYTCTBYET..63) BCE B TOYHOCTH HA0OOPOT: TJIABHOE TO, YTO COOOIIECHUE
OBLIO OTHPABJIECHO, & MOJYYEHO MU HET, HE BAXKHO.
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BbIBO/bI ITO I'VIABE 4

1. Koneunsie aBTOMaThl — 0a3oBasg alrOpUTMUYECKasi TEXHUKA
MOJEIUPOBAHUS TOBEJCHHUS.

2. lmarpaMMa aBTOMaTra — BapuWaHT KOHEYHOTO aBToMara ¢
Pa3IMYHBIMU JIOTIOJTHECHUSIMU.

3. Muarpamma eI TEILHOCTH (= OJIOK-cxema) — CIoco0
MOJEIUPOBAHUS TOBEACHUS IOTOKAMH YIIPABJICHUS U MOTOKAMU JAHHBIX.

4. CemaHTHKa IUarpamm JedarenabHocTH onpeneneHa B UML 1 yepes
KOHEuHbIe aBToMaThl, a B UML 2 — uepe3 cetu [letpu.

5. JluarpaMMbl KOMMYHUKAIIMUA U TTOCIEAOBATEIBHOCTH (JIMarpaMMbl
B3aMMO/ICUCTBUSA) CEMAaHTUUYECKN YKBUBAJIICHTBI U SIBJSIOTCS MPOTOKOJIAMU
BBITIOJIHEHUS (IPUMEPAMHU).

6. AuarpamMMbl B3aMMOJEUCTBUSL HaumOoJiee JAETAIbHBIA CHOCOO
OTMCaHUsI TTOBEICHHUS.

7. O0G30pHBIE TUAarpaMMBbl B3aUMOJICHCTBUS SIBISIOTCS KOMOUHAIMEH
JIarpaMM JIeITENbHOCTU U UarpaMM B3auMOJECHCTBHUS.

8. luarpaMMbl  CUHXPOHM3AlIMM  SIBJIAIOTCS  Pa3sHOBUJIHOCTHIO
JyuarpaMM B3aMMOJICUCTBUS, TMOKA3bIBAIOIINE W3MEHEHHUE COCTOSHHUS BO
BPEMEHHU.

9. Bce Bapumantel MopenupoBanusi moBenaeHus UML  copepikar
CHEIUAJIbHBIE CPEICTBA JISl MOACIUPOBAHUS MAPAJIICTLHOCTH.
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MPUJIOKEHUE:
JTUATPAMM UML

HOTALUA

OCHOBHBbIX

B npunoxxeHun NpUBEIEH CHOPAaBOYHHK MO IpaUUYeCKOM HOTALMU

UML. Jlnist ka)Xa0ro Tumna AuarpaMmm yKas3aHo:
- Ha3HAYCHHUE JAHHOTO TUMA AUarpaMmM;
- 00IIMI BUJ AMarpamMM JaHHOTO THUIIA;
- MMOSICHEHUS K TpaUUECKUM dJIEMEHTaM;
- OTJIeTIbHBIC TpadUUECKUEe FJIEMEHTHI.

JAUATPAMMA UCITIOJIB3OBAHUA

HUCITOJIb30BaHUA

Jnarpamma IIPUMEHSETCSA

(yHKIMOHAIBHBIX TPEOOBAaHUMN K CHCTEME.

TSt

OIIMCaHMusA

use case [lnarpamma VICI'IOJ'Ib30BaHVIF|)

Subject

>

Use case A

Use case A2

Actor A

Use case Al

<

«include»
————————— - Use case B

extension points

pointC1
pointczw

=

Actor D _ /‘} é] «extend»

condition: {condltlonCl} } «extend» Y 4 }
extension point: pothl } y }

/

= ’
/
/
condition: {conditionC2}
extension point: pointC2
OcHOBHBIE CYITHOCTH, IMPUMCHSCMBIC Ha AruarpaMme

HCIOJIB30BAHUS: BAPUAHTHI MCHOJb30BaHus (1 m 2), B TOM HHCIE C
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yKa3aHueM To4ek pacuupenust (3 u 4); gercrpyromue Juua (S u 6) u
cyobekT (7).

Ha nuarpaMme mnOpUMEHSIOTCS CIEAYIOIIUE BUJBI OTHOIICHUM:
OTHOIIEHHE O000IIeHUs1 MeXKAY BaPHAHTAMM HCIHOJb30BaHuA (8),
OTHOLIIEHHE 00001eHus Mexay JAedcTBymumMu Jjgunamu (9),
OTHOILICHHE ACCONMANMM MeXAy JACHCTBYWIIMMH JHIAMH U
BapuaHTaMu HucnoJab3oBanusa (10), a Tak)ke OTHONMIEHHUS] BKJIIOYEHHUSA
(11) u pacmupenus (12) Me:k1y BapMaHTAMM HCIOJIL30BAHMUSI.

V W Use case Use case <
extension points extension points
o
Use case

pointA
BapUaHT UCMONb30BaHusi (Use case)

pointBNv
Subject
FE I

pointA
pointB

TOYKa paclumMpeHusi (extension point)
Actor %

Actor Actor
OencTeyloLLee nuuo (actor) cy6bekT (subject)
A= Ve 3 Ve
Actor A Actor B Actor
OTHoLLEeHNe 0606LweHuns (generalization) OTHOLLEHWe o0606LweHus (generalization) OTHOLLEHMe accoumaumum (association)

Use case

«include» . - «extend»
Usecase Afj---—-——-———---5= Use case B eXFetnASIOH points e -—_-—< <_-—-{UsecaseB
poin -
A pointB A =

condition: {condition}
extension point: pointA

OTHOLLEHWe BKMNoYeHus (incluide)
OTHOLLEHNE paclunpeHus (extend)

JAUATPAMMA KJIACCOB

JlnarpamMmMa KJIacCOB HCHOJIB3YETCA [JIsi ONUCAHUS CTPYKTYPBI
KJIACCOB MOJEIIMPYEMOU CUCTEMBI.
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class Onarpamma KﬂaCCOB) W

ClassC «interface» «enumeraIion»
@ Z|  InterfaceB EnumerationC
attrC : EnumerationC &
-~ nameC1
-
I} - 4 nameC2
-

- T A

I
- I
I

ClassA

attrAl : Integer <I {ordered}
ClassB k>—— ClassG

attrA2 : DataTypeA
theClassB :
InterfaceB f

«datatype» W g
' ClassBDE -——— — — — ——————————1 ClassE

DataTypeA
A
@ W «instanceOf» :
|

ClassF _
ass ‘ <«consists of ‘Iz ClassD ClasskE
OcHOBHas CyIIHOCTbh, TPUMEHsAEMas Ha auarpamme, — KJacce (1 u

2), KOTOPBI MOXET OBbITh ITOKa3aH C pa3HbIM yPOBHeM jeTaju3amun (3).
OTIeIbHO MOYHO MOKa3aTh, YTO KJIACC SABJISETCS AKTUBHBIM (4).

Hpyrue CylmHOCTH, UCIIOJIB3yEMBIE HA AUAarpaMMe — HHTep(enchl
(5 1 6), nepeuncenusi (7), Tunbl JaHHBIX (8) K, eciu 3T0 TpeOyeTCs, TO
00BEKTHI — 3K3eMILIAPHI Kaaccupuxkaropos (9, 10 u 11).

Cpenn OTHONIEHHM, KOTOPBIE BO3MOXKHBI MEXAY CYIIHOCTAMU
JarpaMMbl KJIacCoB, 0co0oe MecTo 3aHumaeT accomuamus (12) u ee
yacTHble  ciaydau:  arperamusi  (13), kommo3umus (14) wu
Kjaacc-accouuanus (15).

Accoruaiys MOXXeT ObITh MHOTONOJIIOCHOM (16).

Acconmmanysa UMeeT MHOKECTBO MOMNMOJHEHUIl. A UMEHHO: MMA H
HanpasJjieHue yTeHusi umeHn (17), poub moJiroca accCouMamum U THIT
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posau (18), Hanpasiaenue HaBurauuu (19 u 20), kpaTHOCTH MOJKOCA
(21).

K mosmrocy accornuanuu MoKeT OBITh NMPUKpPEIVICH KBaJu(uKaTop
(22).

Takxe Ha [auarpaMMe KJIacCOB  HCHOJIB3YKOTCS ~ OTHOIICHUS
0000menuss (23), 3aBucumoctu (24), wucnoJb30BaHusA (25) wu
peanu3anuu (26).
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ClassA

[

ClassA ClassA
+ attrA : String {readOnly}
# attrB : Integer = 10
- attrC :
n + opA(inout Param:Boolean) {guarded}
27222/': # opB(in InPar, out OutPar) : Integer
- opC(Q

A

knacc (class)

»

«interface» <] I> InterfaceA «enumeration»
InterfaceA T EnumerationA <]
operationA()
. nameAl
operationB()
operationC() ClassA nameA2
nepeuvcneHve
nHTepdelic (interface) (enumeration)

=]

name:Type ame

ClassA

aKTUBHbIN knacc (active class)

«datatype»
DataType

TUN QaHHbIX (data type)

f

Type

A

ClassB

OTHOLLIEHWe accouuaumm (association)

ak3emMnnsip knaccudpmkatopa (instance specification)

Composite —  Part
arperaums (aggregation)
ClassA T ClassB

ClassAB

MHOromnosocHas accouuaums
(n-ary association)

ClassA

ClassB

HanpaBsreHue Hasuraumu (navigability)

Composite Part
Komno3auums (composition)
name »
ClassA ClassB

MM accoumaumn n HanpaesrneHne YTeHus

(association name and direction)

ClassA

0.1

ClassB

4

KpaTHOCTb Moroca accoumaumm
(multiplicity of association end )

ClassA [————>

ClassB

ClassA ClassB

\
I

ClassAB

<4

Knacc accoumaumm (association class)

InterfaceA

ClassA ClassB

ponb Mosioca accounaLmm 1 ero Tun
(role name and role type)

ClassA | q ClassB

] 0.1

kBanudwmkaTop (qualifier)

ClassA ClassB

)

o0606LeHve (generalization)

«interface»

«use»

ClassA ClassB

OTHolUeHWe 3aBncumocTy (dependence)

InterfaceA
A InterfaceA
\
<]
|
ClassA ClassA

peanusaumsi nHTepdelica (interface realization)

OTHOLLEHMe UCMOoNb3oBaHus (usage)
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JAUAT'PAMMA ABTOMATA

I[HarpaMMa aBTOMAaTa HUCIIOJB3YCTCA JIA OIIMCAHUA ITOBCACHHA KakK

IIOCJIIEA0OBATCIBPHOCTHU CMCHBI COCTOSIHMH.

state machine [Juarpamma aBTomarta ¢ CCbINIOYHbLIM cocmﬂHmeM)

StateAB
4 )

&( instance:StateA \

evt2 evtd
StateAl O X—
entry exit
10

———————————————————————— StateF

KM\A/W

evt3 evt4

evt2 / defer
N >
 /

- A )

©

evtl [x=0]/ el

state machine JQuarpamma BnoxeHHOro aBTomaTa)

@( StateA \

evtl [else]
StateAl StateA3 L"l
1l
4E ¢
StateA4 | evt3_ A [else] StateA2

V V 2] 12
\_
Wuentry W it

Ecnmu  KOIM4YeCTBO COCTOSIHMM BEJIMKO, TO MOXHO PHUCOBATH
JTarpaMMbl aBTOMaTa ¢ TPEOyeMOil CTEIEeHBIO JIeTaIU3alluH.

OCHOBHBIMM  3JIEMEHTAMH  JUAarpaMMbl  aBTOMAaTa  SBISIIOTCA
cocTtossHusl U nepexoabl. CocrossHus ObiBaroT mpocTbiMu (1, 2 m 3) u
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coctaBHbIiMH (4). CocTaBHOE COCTOSIHHE JCIUTCS B CBOKO O4Yepeab Ha
COCTaBHOE MOCJIeA0BaTeIbHOE (5) U COCTaABHOE OPTOroOHaJbHOE (6).

[lepexonpl OBIBAIOT MPOCTbIE, cerMeHTHpOBaHHbIe (7 W 8) u
cocraBuble (9 u 10). [IpocTbie nepexoibl OCYIIECTBISIOTCS MO COOBITHIO
(11) wim mo 3aBepmenuu (12) w Bcerga BEeIyT W3 OJHOTO HCXOJIHOTO
COCTOSIHMSI B OJHO ILelieBoe cocTtosiuue. llepexoapl MOryT HMETH
cTopo:xeBbIe ycjaoBus (13).

CoenuanbHBIMH ~ COCTOSIHUSIMHM,  PAa3fEJSIIOIIMMU  CETMEHTBI
CErMEHTUPOBAHHOI'O MEPEX0/ia, MOTYT ObITh: cocTosiHMe BbiOOpa (17) u
nepexoanoe cocrosinme (18), a g cocraBHOro mepexoaa — Pa3BHIIKA
(15) u coimsiaue (16).

Kpome Ha3BaHHBIX, K CHEHHAIBHBIM COCTOSIHUSIM OTHOCSTCS:
HavajbHOe (14), moBepxHocTHOe (19) ¥ riyounHoe (20) ncropuveckue
COCTOSIHMS, COCTOSIHME TMNpeKpalleHusi BbINoJHeHuss (21) w
3aKJIIYNTEIbHOE COCTOsSTHIE (22).

JlononHuTeIbHBIE Y00CTBA MPEICTABISAIOT TOUYKH BXoAa (23 u 24)
U TOYKHM BbIXoAa (25 u 26), KOTOpbIE NPUMEHSIOTCS Ha COCTaBHBIX U
CCHLIIOYHBIX COCTOSTHUAX (27).
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( State \.

entry / entry behavior
exit / exit behavior
do / do activity
defer-event / defer
event / action

npoctoe cocTosiHue (simple state)

StateC
COCTaBHOE COCTOSIHVE
(composite state)

StateAB 4

[ StateC

[ StateAl H StateA2 J

—/ _/

[ StateB1 H StateB2 J

( StateC1 H StateC2

COCTaBHOE MnocreaoBaTesibHoe COCTOsiHNE
(composite sequential state)

StateA

event / effect

npocTon nepexop (protocol transition)
event [guard] / effect
StateB

cTopoxeBoe ycrnosue (guard)

StateA

& —
4
pasBunka

HavarnbHOe COCTOAHME

(initial pseudostate) (fork pseudostate)

H) -State

NOBEPXHOCTHOE UCTOpUYECcKoe
COCTOstHMEe
(shallow history pseudostate)

[63]

nepexofHoe CoCTosiHMe
(junction pseudostate)

3aKnK4vnTeribHoe CoCToAaHne

(final state)
(Via eXlt)

|
(via entry)

ToYKa BXxoga (entry point)

COCTaBHOE OPTOroHaslbHOe COCTOsIHME
(composite orthogonal state)

>|| StateB

nepexop no 3aBepLUeHnn
(completion transition)

[c1]

:@C

[else]
cnnsHue

(join pseudostate) cocTosiHue Bblbopa

(choice pseudostate)

Stateoo

rny6uHHOE ncTopuyeckoe
COCTOsiHNe
(deep history pseudostate)

(oo )

npekpaLleHne BbiNONHEHNS
(terminate)

instance:State

TOuKa BbIxoAa (exit point)

entry]

exit

CCbINOYHOE COCTOSIHNE
(submachine state)



JAUAT'PAMMA JEATEJBHOCTHU

I[HarpaMMa ACATCIIbBHOCTH HCIIOJB3YCTCA IJIA OIIMCAHHA ITOBCACHHA

KaK MOCJIEI0OBATEIHLHOCTH JIEUCTBUMN.

activity dnarpamma neﬂTeanocm)

ActionC

3

ActionE1 ActionE2

N

> signalA
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activity Ouarpamma p,eﬂTeanocm)

2 <33
<
S
£ <z
a
\( {1 ActionAl
«datastore» 7
DataStore:TypeA !\ :\3/:
A L NG
ActivityA
rh
m
s
= Acti¥nA2 @
3
o

OcHOBHas CYIIHOCTh, IPUMEHsIEMas Ha nuarpamme, — aeicreue (1)
Y €€ YaCTHBIM ClIydal — JAeATeJbHOCTh (2), WIM €CJIM TOYHEE — BbI30B
nesiteabHOCTH  (3). OcoObiMHM  BUJIAMU  JCHCTBUM, HMEIOIKMMU
COOCTBEHHYIO HOTAIIMIO, SIBJISIIOTCS JeilicTBUS 1Mo oTnpaBke (4) u
NMoJiy4yeHU0 (5) curiajsa, a Takke HAeMCTBHE MOJYYEeHHMS CUTHAJAa OT
Tanumepa (6).

Ha nuarpamMmme nAesiTeTbHOCTM MOTYT OBITh TIOKa3aHbl MOTOKH
ynpasjeHus (7) 1 IOTOKH TaHHBIX (8).

[ToTok ympaBiaeHUs ONpENEnseTCs y3JIaMHd YIIPABICHUS, K KOTOPBIM
OTHOCATCS: HavajdbHbIl Yy3ea (13), pa3Buiaka ynpasjenuss (14),
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causinve ynpasjeHus (15), koOMOMHHMPOBAHHOE CIMSIHUE W PAa3BUJIKA
(16), pa3BerBiienne ynpanjenus (17), coenunenue ynpasjaenus (18),
KOMOMHHUPOBAHHOE COeJMHEHUE U pa3BeTBJieHHe ymnpasJjenus: (19),
3aBepiueHre noroka (20), 3axaoyuTeabHbIN y3ea (21).

[lepenaBaeMble MO TMOTOKaM JI@HHBIX DBJEMEHThl B OCHOBHOM
ABJSIIOTCS. O0bEKTAMHM B COCTOAHMM (22), g XpaHEHHS KOTOPBIX
HCTIOJIB3YIOTCS XPAHWJIHINA JAaHHBIX (23).

Ocoboe MecTo Ha AMarpaMMe JeATEeIbHOCTH 3aHUMAIOT AJIEMEHTHI,
oOBbeUHSAIONINE B ce0e HECKOJIBbKO y3510B. Hanbomnee yacTo ucnosb3yembli
U3 HUX — pa3ouenue (24).
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nevcteue (action)
BblI30B A€ATENbHOCTM
(activity invocation)

ct|V|ty W
(oo ) —®
|> actlonA actionB Activity "

nesitenbHOCTh (activity)

eyl BXe-

nony4yeHue curHana

nosy4yeHne curHana OUIEIELE) G oT Taiimepa

(accept event action) (send signal action) (accept time event action)

Action/Activity A Action/Activity Action/Activity [} {1 Action/Activity
notok ynpaeneHus (control flow) noTok AaHHbIx (data flow)

Action/Activity -1 — —— S

pasBuIika ynpasreHus CIUsiHVe ynpaBrieHns KOMGUHUPOBAHHOE CrinsiHe/

HauarnbHbli y3en (initial node) (fork node) (join node) pasBuIka ynpasneHus
(join & fork node)

[c1] [else]
‘ Q
V [else] v

3aBepLUeH1e NoToka

pasBeTBMieHVE yNpaBneHns o6beamHeHne (flow final node)

(decision node) ynpaeneHus KOMBMHMPOBaHHOE CoeanHeHMe/
(merge node) pasBeTBIrieHNe ynpaBneHns
(merge & decision node)

<
S
O I} Object:Type I} «datastore» s
[state] DataStore o
) g
3aKIIOYNTENbHBIN Y3en 06BEKT B COCTOSIHAN XpaHUnVLLE AaHHbIX =
(final node) (object in state) (datastore) §

pa36ueHue (partition)
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JAUAT'PAMMA INOCJIEJOBATEJIBHOCTHU

sd dnarpamma nocnenoaaTeanocm)

roleA nameA:TypeA nameC:TypeC roleC
A ; 0N
messageA() ref messageC()
——— [warpamma nocnegoBartensHoCcTN A ]

messageCl ()

messageAl ()

2

OCHOBHBIE CYIIHOCTH, UCIIOJb3yeMble Ha auarpamme: poJu (1, 2 u
3), KOTOpbIC HUIPAIOT B3aUMOJICHCTBYIOIIUEC SJIEMEHTHI U OOBEKThI —
IK3EMIUISIPBI KOHKPETHBIX Kiaccudukatopos (4, S u 6).

Kaxnas cymHOCTh MMEET CBOKO JIMHHIO KU3HU (7), HA KOTOpPOW
MOXET OBbITh TMOKa3aH OTPE30K BPEMEHH, B TEUEHHE KOTOPOIO JaHHas
CYIIHOCTh BJAJEET MOTOKOM YIIPABJICHHS, T.€. UMEET MECTO AKTHBAIMS
(8). C nmomoinpo BIOKeHHOH akTHBAIMM (9) yJI00HO MOKa3aTh BHI30OBHI
00BEKTOM CBOMX COOCTBEHHBIX METOJIOB.

OcHoBHas 3aa4ya AMarpaMMbl — IOKa3aTh B3aUMOJICUCTBUS MEXKIY
areMeHTaMu. B3anmoieicTBUs OBIBAIOT CIIEIYIONIMX TUIIOB: CHHXPOHHBIM
BbI30B (10) u cMHXpOHHBI BBI3OB ¢ BO3BpaToM pe3yabTata (11), a
Takke ACMHXPOHHBIA BbI3OB (12). Kak yacTHple cily4am €O CBOEH
HOTAaIlMEH MOKHO paccMaTpuBath: pedpieKCHBHBIN BbI30B (13), co3nanue
(14) n yunuroxeHue oobekTa (15).
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sd [dunarpamma nocnegoBaTenbHOCTU A)

v

nameA:TypeA

create()

oo m oo

nameB:TypeB

T
|
|
|
|
L

operationB2()

|
i operationB1()
|

-

nameC:TypeC

<

T
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[y
L)
|
|
|
|
|
T
|
|
|
|
|
o
-
|
|
|
|
|
|

| ret code
ret code — -
ST TT T T TS ‘
i destroy() | ii
| X
| N
opt | [ret code = OK]
% operationC1()
i operationC2()
Jliist JIEKOMIIO3ULIUU CJI0KHBIX B3aNMOJECTBUU MO>KHO
UCIIOJIb30BaTh CCHIIKH Ha B3auMoeiicTeus (16).
Ecim  BO  B3aMMOAEHCTBUM  NPUCYTCTBYET  AITOPUTMUYECKAS

CoCTaBJIrOIas, TO €€ YJIO6HO OIMUCBLIBATH HYCPE3 MHOT'OYHCIICHHBIC

cocTaBHbIe maru B3aumojeiicreus (17).
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role:Type role

name

B A

A

pednekcnBHbIN BbI30B

ponu (role) o6bekT (object)
name:type name:type name:type nameA:typeA nameB:typeB
| :I 4 | operation () i
JTINHUA XKNU3HU aKTméaumg
(lifeline) (execution
specification) CUHXPOHHbIN BbI30B (synchronous call)
BIOXXEHHaa akTuBauusa
(recurrent execution
nameA:typeA nameB:typeB specification) name:type
i operation () | | operation()
| = nameA:typeA nameB:typeB 1
i _retcode | : : i
A | message( |

BO3BpaT pesynbTrarta(return)

name:type

i

i name:type

N

yHuuTOXEHMue (destruction)

co3faHue (creation)

nameA:typeA nameB:typeB

AN
alt

COCTaBHOW Luar B3aMMO4encTBus
(combined fragment)

(recurrent/reflective call)

aCUHXPOHHBIV BbI30B (asynchronous call)

nameA:TypeA nameB:TypeB

)
ref )
Interaction name

ccbinka Ha B3ammopencTaue (interaction use)
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JAUAT'PAMMA KOMMYHUKALIUU

I[I/IanaMMa KOMMYHHKallUU

HCIIOJIb3YCTCA

pInIb |

OIINCaHuA

[IOBEIECHUS CUCTEMBI KaK IIOCJIEIOBATEIILHOCTH OOMEHA COOOIEHUSIMU

MCIKAY 2JICMCHTAMU.

sd OQuarpamma KOMMyHVIKaLI,MI/I)

1: operationB1()
—»

1.1: operationB2()
—

nameA:TypeA i

Al

¢ 3: messageC()

roleC @

nameB:TypeB

OCHOBHBIE CYIIHOCTH, UCIOJb3yeMble Ha auarpamme: pojm (1, 2 u

3), KOTOpBIC UTPAIOT B3aUMOJICHCTBYIOIINE 3JICMEHTHI M 00beKTHI (4, 5 1

6) — PK3eMILISIPbI KOHKPETHBIX KIJIACCOB.

OTHOWICHUS, COCIUHSIONINE

B3aMMOJICHCTBYIOIIINE

AJIEMEHTHI,

Ha3bIBaroTCcs cBs3siMu (7). Ecinu sneMeHT cBs3aH cam ¢ coOOM, TO Takas

CBSA3b HA3bIBAETCS pediekcuBHOM (8).

Coo01ieHus, KOTOPHIMU OOMEHMBAIOTCSI AJIEMEHTHI, MOTYT OBITh

CHUHXPOHHBIMH (9) Ui acuHXpoHHbIMHU (10), 4TO OTpakaeTcs B HOTALIMU

CTpEJIOUEK.
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roleA:TypeA

A\

roleC

‘TypeB

A ponb (role)

A

name:TypeA

f\

cBs3b (link)

1: operation()
—»

nameA:TypeA

:TvypeB

name:TypeA

CUHXPOHHbIN BbI30B (Synchronous call)

JAUATPAMMA KOMIIOHEHTOB

)

nameC

:TypeB

A 06bekT (object)

name:Type

pecnekcnBHasi CBA3b

(reflective link)

1: message()
—

name:TypeA

:TvpeB

aCMHXPOHHbIV BbI30B (asynchronous call)

JnarpaMma KOMIIOHEHTOB HCHOJIb3YETCS JJISi OMUCAHUS CTPYKTYPBI

AuarpaMma Kij1aCCoB.

MOJICIIUPYEMOU CUCTEMBI, HO Ha 00Jiee BRICOKOM yPOBHE aOCTPAKIMHU, YeM
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component narpamma KOMI'IOHeHTOB)

«componenty £
ComponentA

Vv,

/A

JJ
InterfaceA

«componenty &
ComponentB

\ InterfaceB
)

O

=

«componenty &
ComponentC

CTpyKTypHBIA acleKT Ha JuarpaMMe IMpPEJICTaBI€H CYIIHOCTHIO
koMmoHeHT (1 u 2). OTHOmIEHHE MEXy KOMIIOHEHTOM W KJIacCamu, U3

KOTOPBIX OH COCTOUT, HA3bIBACTCS OTHOIIEHHEeM peasu3anuu (3).

[ToBeneHYECKHIT acleKT Ha JUarpaMMe OIUCHIBACTCS MHOMXKECTBOM
o0ecnieyeHHbIX (4 1 5) u TpedOyembIx (6 u 7) mHTEepdeiCcOB, KOTOPHIE

OTHOCATCA K KOMIIOHEHTaM.
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V

Component

«component» &

ik

$Component

KOMMOHEHT (component)

«interface»
InterfaceA

<

0

InterfaceA

N

«componenty &
ComponentAB

ClassA ClassB

OTHOLLEHMEe peanu3auum ansi
KOMMOHEHTa
(component realization)

«interface»
InterfaceB

i
| «use»

«component» &
ComponentA

«component» &
ComponentA

«componenty &
ComponentA

obecneyeHHbIN MHTepdelic (provided interface)

AUATPAMMA PASMEIIEHUSA

<

InterfaceB

«component» &
ComponentA

Tpebyembini nHTepdpeic (required interface)

Juarpamma pa3meleHuss UCHOJIb3YETCA Uil OMUCAHUS CTPYKTYPBI

CUCTCEMBI C TOYKHU 3pCHUA apTe(I)aKTOB, PasMCIICHHBIX Ha
BBIYMCIIMTCIIbHBIX Y3JIaX.
deployment Quarpamma pa3meu.|,eHv|ﬂ)
NodeB
NodeA «executionEnvironment»
<] . EnvName

A\

| «artifact» O I

| .

«deploy» :Q E> ArtifactB <6]

|

|

|

|

«artifact» D
ArtifactA

A

«manifest»

«component» &
ComponentA

«deployment spec»
DeploymentSpecB

<
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OCHOBHBIE CYIIHOCTH, MCIIOJBb3yEMbIE HA AUarpaMmMe: apredaxTbl
(1u2)uysasl (3,4 us).

Pasmemnienue aprtedakToB Ha y37ax 3aJaeTcsi € MOMOIIBIO
OTHOILIEHUs1 pa3MemnneHusi (6 U 7), KOTOpoe MOXKET OBITH JOTOJHEHO
cneuuduranuein paspeprbiBaHud (8 U 9). VY3/bl CBA3BIBAIOTCS MEXKITY
co00i1 OTHOIIIEHHEM, KOTOPOE Ha3bIiBaeTCsl kaHaJ cBsa3m (10).

Ecomu Tpebyercss mokaszaTh, Kakue KOMIIOHEHTHI (PU3HUECKU
peanu3yer TOT WIM HHOW aptedakr, TO [Js D3TOr0 MPUMEHAETCS
oTHOIIeHUe MaHupectanum (11).

v v vV V v

«artifact» D «library» D ] ] -
Artifact Library Node «device» «executionEnvironment»
Device Environment
apTedakT (artifact)
y3en (node)
Node Node Node
«artifact» 0 T «artifact» @ «deployment spec»
Artifact b‘ «deploy» Artifact DeploymentSpec
|
| 2
s «artifact» D ;o;
Artifact
«deploy» «artifact» U
ke — — — — — .
pasmeLieHue (deployment) Node | Artifact
\
\
[
«deployment spec» <I
DeploymentSpec
cneundukauma passepTbiBaHUSA
(deployment specification)
NodeA NodeB

«component» €| «manifesb | artifacts D
Component f Artifact

KaHan cBsi3u (communication path) MaHudecTaums (manifest)
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