Nekuuna Ne 3. BeepgeHne B UML 2.0.

B smoti nexyuu denaemcs 0630p écex munos ouazpamm UML 2.0. Dmom 0630p
0enaemcsi Ha OCHO8e 0OHO20 2llABHO20 NPUMePa — MeaeQhOHHOLU CILYHCObL npuema
3A560K.

Juarpammer UML. Hacrana nopa mO3HakKOMWUTBCS C OJHHMM W3 SI3bIKOB BU3YaJIBHOTO
moxaenupoBanus. Jns sroit menu BeiOepem UML (Unified Modeling Language) Bepcuun 2.0,
SIBJIMIOIIMINCA HA JaHHBII MOMEHT CaMbIM pacHpOCTPAHEHHBIM SA3BIKOM BHU3YaJbHOIO
MOJIEJIMPOBAHUSI IPOIPAMMHOI0 00ECTIEYEHHUSI.

Ms1 npeanpuMeM JMIIb KpaTKuid 3KcKypc B UML, mockonbKy, ¢ OZHOW CTOPOHBI,
CYILIECTBYeT OOJbIIOE KOJIMYECTBO MATEPHUAIOB IO 3TOW Teme, a, ¢ APYrol CTOPOHBI, KaK-TO
HEMPWINYHO 00CYXKIaTh BU3yanbHOE MoenupoBanue, Muayss UML. Mbl Oyaem paccmaTpuBaTh
paznuusble BUAbI fuarpaMM UML, no3Bossitomne ctpoutsh Moaenu I10 ¢ pa3HbIX Touek 3peHusl.

Buast mgumarpamm UML  sBasitorcst HoTanued (KOHKPETHBIM CHHTAKCHUCOM) SI3BIKA.
AOCTpaKTHBIN CHHTAKCHC M CEMAaHTHKA OTMPENETIOTCS ¢ moMoIbio Metamoaen UML. Booo6me
TOBOpS, THIBI JUarpaMMm HE SIBISIOTCS CTPOro 00sS3aTelnbHBIMU MPH UcHoib30BaHUM UML —
pa3IM4YHbIe KOHCTPYKIIUU SI3bIKA MOKHO BCTABJISATH B pa3Hbie Auarpammbl. OHH, BUIbBI JUarpaMm
— 3TO BCETO JIUIIHL Han0OJIee YCTOSBIIHECS CIIOCOOBI MCToNb30BaTh UML.

Urak, aBTopst UML BhIIENSIOT ClEAYyIONINE BUABI quarpamMm (cMm. puc 3.1):
=  CTpyKTypHBIE AMArPAMMBI:

* auarpammbl kiaaccoB (class diagrams);

" JauarpaMMbl KOMIOHEHT (component diagrams);

* jaumarpamMmbl 00BeKTOB (object diagrams);

" JAWarpaMMbl KOMIO3UTHBIX CTPYKTYp (composite structure diagrams);

* nuarpammsbl pa3zBepteiBanus (deployment diagrams);

* nguarpammbl makeToB (package diagrams).

= JloBeAeHYECKHE qHUATPAMMBI:

" JMarpaMMbl aKTUBHOCTEH (activity diagrams);

"  JuarpaMMbl CIydaeB MCIOJIb30BaHM (use case diagrams);

" JMarpamMMbl KOHEYHBIX aBTOMATOB (state machine diagram);

"  JuarpaMmbl B3auMojercTBui (interaction diagram):
" Jmarpammsbl ociiefoBaTenbHoCTeH (sequence diagram);
" JMarpaMMbl CXeM B3auMOJAeHCTBHS (interaction overview diagram);
" JuarpamMMbl KOMMYHHKaui (communication diagrams);
= BpeMEHHbIC TuarpaMmmel (timing diagrams).
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Heo6xonnmo otmMeTuTs, 4to pazduenue Hotauuu UML Ha nuarpamMMbl BeCbMa YCIOBHO.
Boo6iie, npousBonbHble KOHCTpyKUMH UML MoryT mpucyTcTBOBaTh Ha OJHOW AHarpamme,
OJHY THIT KOHCTPYKIMIA MOXET pacKpbIBaTh Apyroi. Hampumep, Ha puc. 3.15 nokazaHo, Kak Ha
JyarpamMMme KJIacCoOB MOTYT IPUCYTCTBOBATh MAKETHI, XOTs JAWArpaMMbl KJIACCOB U JUarpammbl
[IAaKETOB — pa3HbIC BUIBI AuarpamMMm. JlHarpaMMsbl, IEpEYMCICHHBIEC BBILIE, COOTBETCTBYIOT HE
IepeceKaroIeMycs NOKpsITUI0O Metamoaen UML, ucnons3yeMoMy IpH €ro ONUCAaHUU B CAaMOM
cragnapre. MOXXHO CKa3aTb M TaK, YTO OTHU AMATPAMMBI COOTBETCTBYET IPHHATBIM TOYKaM
3penus Ha [1O, mMPOKO UCIIOJIB3YEMBIM IIPU MOJEIUPOBAHUH.

Cucrema “TesedonHas ciay:xk0a mpueMa 3asBOK”. Mbl NPOAOIKUM 3HAKOMCTBO C
UML na mpumepe pa3paboTku cucteMbl “TenedoHHas ciyx06a mpuema 3asiBOK”. MBI He TIPOCTO
npuBeeM (pparMeHThI 3TOM CUCTEMBI, H300pakeHHBIE C TOMOLIBI0 pazauuHbix UML-nuarpamm,
HO M CHaOOuM JuarpaMMbl HEKOTOPBIM CBSI3HBIM CHOKETOM, JAIOUIMM IIOHATh, KaK 3TH
JarpaMMBbl MOTJIH MTOSIBUTHCS Ha CBET. PazyMeeTcs, 3TO CIOKET JajeKo HE eIMHCTBEHHBIH, 1axe
B paMKax pa3pabOTKH JaHHOM cucteMbl. OH Hy»eH, 4TOOBI C MEPBBIX K€ I1aroB IPU 3HAKOMCTBE
¢ UML He nosIBISIIOCH YYyBCTBO, UTO ITyCTOTHI, TOIBEIICHHBIX B BO3yX IPUMEPOB.

I/ITaK, 3aKa3uyuK HaIled CUCTEMBLI — 3TO KOMITaHUs, BJIaACrolIasd CETbIO MNPOAYKTOBBIX
MarasuHoB. JlaHHas KoMIaHus, KpoMe OObIYHOM PO3HUYHOW TOPTOBIIM, XOUYET MPEIOCTABIATH
elle TaKXKe M CEepBUC MO OOCITYyXKMBAHUIO KIMEHTOB MO TeneoHHBIM 3asBKaM. [ljis sTOro
KOMITaHHsI XOUET OPTraHU30BaTh y ce0s JTOKaIbHBIN Tee(OHHBIN IIEHTpP, COCTOSIINN U3 0(PUCHON
MHOrokaHabHOU ATC, mTaTa onepaTopoB U COOTBETCTBYIOMIETO MPOTPAMMHOTO 00ECTICUCHUSI.
[Ippy >TOM B KOMIIAaHMHM YyX€ €CTh HMH(POpPMAIMOHHAs CHUCTeMa IO 0o0paboTKe 3asiBOK, W
3aKa3bIBaeMasi CcTeMa JOHKHA OBITh C HeW MPOUHTErPUPOBAHA.

OcHOBHasl TPYZIHOCTb B peajM3allMd ITOM 3aJaud — 3TO MOAXOJSIIEe MPOrpaMMHOE
obecrieuenne. Kommanus nenmaer 3aka3 Ha pa3pabOTKy COOTBETCTBYIOUIEH MPOTPaMMHOMN
CHUCTCMBI.



JuarpaMmmbl cjay4aeB HcnoJib30oBaHus (use case diagrams). I[lepBeiM mIarom o
peanu3any ONMUCAHHOM BBIIIE 33/Ja4M SBJISAETCS yTOUHEHHE TpeOoBaHWiA. [IJii 3TOr0 MOXXKHO
WCIIOJB30BaTh AuarpamMMbl ciiydaeB ucnoib3oBanuss UML. Ilpumep Takoil nuarpaMmbl Jist
Hallel CUCTEMBI IIPEICTaBJIEH Ha puc. 3.2.
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Ha wneit mMb1 0003HAuuWau TpW BHJA TMOJB30BaTENed — oOmeparopa, MEHEIXepa u
IPEICTaBUTENIEH TEXHUYECKOW noaepkku. CUcTeMa JOJDKHA TaKKe MOANEP)KUBATh BHEIIHUN
uHTEepdeiic cucreMoil 00pabOTKH 3asBOK. DTO — YETBEPTHIA NOJIH30BATENb, WM, B TEPMUHAX
UML, akrep. Cmyuyau UCIOJIB30BAaHUSI CUCTEMBl KOMMEHTHPOBATH HE OyJleM, CUnTasl, UTO UTaK
BCC IMMOHATHO U3 KAPTHHKMU.

Crnyyau MCHONIB30BaHUSl — ATO IOJIHBIM, HO HE MOAPOOHBIN CHHCOK CEPBUCOB CHUCTEMBI,
KOTOPBIH OHA JOJKHA MPEJOCTaBUTh MOJIb30BaTEN0. Peanuszamnuio cucteMsl yA00HO MPOBOINUTH
B TEpPMHUHAX 3THX CIIy4aeB HCHOJb30BaHUA. Kazanock Obl, UTO Mpolle — peaan3oBaTh HabOp
byHKIMi, HEOOXOAMMBIX TMosib3oBarento. OIHAKO Ha Jeje MPOrpaMMHBIN MPOEKT MOKET
HE3aMETHO IOTEPATh CBOK TIJIABHYI0 I€JIb — pealu3alui0 HYKHOM JUIsl T0JIb30BaTeNs
GyHKIIMOHATBLHOCTH. BMecTo 3TOoro (TO €CTh peanu3anuy 3aKka3aHHOW (PYHKIIMOHAIBHOCTH)
MOYKHO, HalIpUMEP, OYEHB JIOJTO 3aHUMAThCS peann3alueil CI0KHOM 1 MHOTO(YHKIIMOHAIEHOU
ApXUTEKTYPHI, MOCIIE peaar3aui KOTOPoi pa3paboTUHKU 00€IatoT, YTO BCE MOJIb30BATEIbCKIE
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(GYHKIMM MOJIydaTcs MOYTH cpa3y K€ M O4eHb Jierko. OJIHaKo, KaK MPaBUJIO, OKAa3bIBAETCS, UTO
3T0 “‘cpa3y ke” ObLIO CUIBHBIM MPEYBEINYEHUEM (TO €CTh MIPOEKT BeChbMa CHIIBHO BBIOWIICS U3
pacrmcanusi). Kpome Toro, MHOTHE 3aKa3aHHBIE IMOJb30BaTeieM (YHKIHUU B 3TOM OKPYKEHUH
CAeNaTh TSKEIO WIA HEBO3MOXKHO. bbIBaeT, 4To uype3MepHas OpHEHTalus Ha BHYTPEHHEE
coBepmieHCTBO [1O oKkaHuUMBaeTCs A MPOEKTa JIMOO KPYHMHBIMH HETPHITHOCTSAMH, JHOO
HNOJHBIM KpaxoM. OpHako OBIBAIOT W Jpyrue ciaydad, KOIJa TOJIBKO Takas OpHUEHTalus
BIIOCJIEICTBUM M criacaeT npoekT. [locnennee ciydaercs, Koraa CHCTEMa JOJITO pa3BUBACTCA U
COIIPOBOKIAETCS, WM TpeOOBaHMSA K HEH BHE3allHO M CHJIBHO MEHSIOTCS, WIM KOIJla Ha ee
OCHOBE JienaroTcs Apyrue cucreMbl. HeoOxoaum OaiaHc MeXAy BHYTPEHHHM COBEPILIEHCTBOM
IPOTrpaMMHOr0 obOecredeHuss U (PyHKIMOHAJIBHOCTh 3aKa3uuKa, JOCTABICHHOH €My B CpOK.
Bectu pa3paboTKy MMEHHO B TEPMHHAX CITy4aeB MCIOIB30BAHUS SBISETCS XOPOIIUM CIOCOOOM
KOHTPOJINPOBATh, YTO MBI JBUTAEMCS B HYy>)KHOM HAIllpaBJICHUH.

OtmeTtnM, 4TO camMu 10 ceOe clydyad MCIIOJNIb30BaHHUS HE TapaHTHUPYIOT TOTO, YTO
IIPOrPaMMUCTBI M 3aKa34UK aJE€KBAaTHO IOHMMAIOT JPYr Apyra — OHH MOTYT IIO-pa3sHOMY
TPAKTOBATh 3TH CIIy4au HCMOIb30BaHus. OAHAKO B MEPBOM MPUOIIKEHUN MacIITad M TPaHUIbI
CHUCTEMBI OdYepueHbl. [l TOro, 4YTOOBl JETAIM3UPOBATH CIy4YaW WCIOIB30BAHUS, MOXKET
UCIIONB30BaThCSl OOBIUHBIM TEKCT (MO0 OAHOMY ab3ally Ha Kbl CIydail HMCIONb30BAHMS),
u/wnu apyrue auarpammbel UML. Bosiee moapoOHO 00 HMCIOIB30BaHUK ATOTO THIA JHATPAMM
UML MBI noroBopuM npu o6cyxaenuu metogosnorun RUP/USDP.

Juarpammbl akTHBHOCTel (activity diagrams). C ux momouipio ya0o0HO H300paxarhb
OU3HEC-TPOLIECCH] — AITOPUTMBI, 10 KOTOPHIM paboTaeT KoMmaHus. VMIMEHHO B 3TH aJIrOPUTMBI
JIOJKHA BCTPOUTHCS Halla MH(pOpMAIMOHHAs cHcTeMa, aBTOMAaTH3UPOBaB YacTh ee (pyHKuuil. B
HallleM CJly4yae B KOMIIAHUHU JOJDKEH OBITh CO3/1aH HOBBIM OM3HEC-Npolecc Mo TenedOoHHOU
00paboTke 3asBOK. 3aKa3uMK Kak-TO ce0e mpeacTaBiseT 3TOT Oyaymuii mpormecc. Ilepen
HAvaJIoM pa3pabOTKH CHCTEMBI HEOOXOIUMO YTOYHHUTH AIITOPHTM PabOTHI 3TOW HOBOHM CITY>KOBI.
Ha puc. 3.3 moka3ana oOmias cxema paboThI onepaTopa ¢ KIMEHTOM.
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JaHHast [uarpaMma SIBJIIETCSI HE MOJIHOW MO CIECAYIOIIMM MpUYMHAM. MHorue ysna,
HampuMep, “TIpUeM 3asBKU’, MOTYT OKa3aTbCs JOCTATOUYHO CIIO)KHBIMU — HEOOXOJIUMO Y3HATh Y
KJIIMEHTa T[E€pPEYCHb MNPOAYKIMH, KOTOpas €My Hy»XHa, COCUMTaTh M Ha3BaTb €My IIEHY,



BO3MOXHO, HU3MCHHUTH IIOCJIC 3TOTO0 CIIMCOK (CCJ'H/I IOE€Ha OKaXCTCsa CIHMIIKOM 60HBHIOI>1),
COorjIacoBaThb € HUM ATy U BpEMs JOCTABKU U T.I.

Bce OuzHec-mporiecchl KOMIaHWU, B KOTOPbIE MPSMO WJIM KOCBEHHO Oy/eT BOBJIECUYCHA
HOBasi CUCTEMA, JIOJKHBI SICHO TPEJICTABIISATHCS MMPOTPaMMHUCTaMU. B Hamem ciydae y KOMIaHHH
ele ectb Ou3Hec-mpouecc 00paboTKM 3asBOK, KOTOPBIN yxke paboTaeT ecTh y 3aKa3uMKa, U ero
TaKKe HYXKHO TOHSATh. MHaue MOXET OKaszaThCs, YTO YIyLICHa KakKas-TO Ba)KHAs JeTajb,
KOTOpasi HE MO3BOJIIET HOBOW CHUCTEME IOJHOBECHO BBIMOJNHATH cBOM (yHkumu. Hampumep,
MOXET OKa3aTbCs, YTO MOJCHCTEMa OOpabOTKM 3asBOK  peajn30BaHa ... HA Makpocax K
Word/Excel u He rotoBa oOpabaTeiBaTh 00beM HH(pOpPMALMK, KOTOPBIA NPEAOCTaBUT €il Halla
cucreMa. Ha 3ToT akT He0OX0IMMO yKa3aTh 3aKa34HMKy, TaK KaK HHA4e MMPOEKT HE 3aKOHYUTHCS
YCIIEUIHO — 3aKa3UMK MOTPATUT I€HbIU U HE MOJYYUT HOBOH (YHKIIMOHATIBHOCTH B CBOIl OM3HEC.
[To 3T0i1 mpuuKMHE OH MOXKET OOJIbIIIE HE O0PAaTUTHCS K ATON Ke (PUpPME-UCTIOTHUTEITIO.

JAuarpammbl pa3BepTbhiBanust (deployment diagrams). Tenepr HacTanmo Bpems B
HepBOM NPUOIMKEHUH OTIPeNleIUTh Oy IylIyto cucteMy u3HyTpu. Ha puc. 3.4 (a) mokaszaHo, 4yto
cucreMa OyneT coctosTh u3 opucHoi tenedonnoit cranuuu (PBX — Public Branch Exchange),
cepBepa, Tene(OHHBIX ammaparoB M KIMEHTCKUX KoMIbloTepoB. Ha »3ToM pucyhnke
MpEACTaBIICHA AUarpaMMa pa3BepTHIBAHUSA B OAHOM M3 ABYX BO3MOXHBIX B UML BHIOB — B
onucarelbHOM. TO €CTh Ha HEW OIpeNecHbl THUIIBI Y3JI0B CHCTEMBI, a MEXAYy HHUMH —
accoIMaIMy ¢ MOMETKaMH MHOXXECTBEHHOCTH (CM. OMMCaHHWE auarpamm kiaccos). Ha puc. 3.4
(0) mpexacraBieHa AMarpaMma pa3BepThIBaHMS B 3K3eMIUIIpoM BapuaHTe. [lokazaH TecTOBBIM
BAPUAHT CUCTEMBI, KOTOpBIM, Kpome cepBepa u PBX, comepXUT OAMH NOJb30BAaTEIbCKUN
KOMIIBIOTED Ul TECTHPOBAHMS B3aUMOJCHCTBUS CEpBEpa W KIHMEHTA, U OJUH KINEHTCKUMN
KOMITBIOTEp BMECTE C TeJIe(POHHBIM anmapaToM Ui TECTHPOBAHUS CBS3H KIMEHTA C CEPBEPOM U
PBX. /IBa KIMEHTCKUX KOMIIbIOTEpA HY>KHBI, 4YTOObI TecTupoBaTh padoty I1O B ciaydae Gonee
YyeM OJHOro KiIMeHTa (IpU TMepexoje OT OJHOr0 K JABYM HayMHAIOT TOSBIATHCA
MHOT'OYNCJIEHHBIE CUTyallil, KOTOPbIE HE NPOSABISUIMCH paHee. boublee KOJIM4ecTBO KIMEHTOB
— 3,10 1 T.1. — MOXET OBITh HE MPUHLMIIMAILHO HA MEPBBIX CTAIUAX TECTUPOBAHUS U OTIAAKH.
OTH BUIBI TUarpaMM pa3BEePTHIBAHHMSI COOTHOCITCA MEXAY CcOOOM, Kak JuarpamMMbl KJIaccoB U
JTUarpaMmbl 0OBEKTOB.
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Takas nuarpaMMa MOXET MOHAaJOOUTHCS, HAIPUMEp, KaK IMPUIIOKEHUE K TEXHUYECKOMY
3aJaHI0, TIPH OO0CYXJeHHM LeH Ha pasnuuHble opucHble ATC, TenedoHHbIE ammaparbl U
KoMnbloTepsl. HakoHel, 3Ty AuarpaMmy MO>KET HapUCOBAaTh MEHEKEP MPOEKTa Mepes TeEM, KaK
HayaTh OOCYX/IEHUE C Pa3pabOTUNKAMU apXUTEKTYpPbl CUCTEMBbl. JTa JHarpaMMa MOXKET JIeXkKaThb
Ha CTOJIE BO BPEMs MEPBBIX TAKUX OOCYXKICHUH, TOKa HE POAMIOCH HUUETro 0osiee KOHKPETHOTO,
YTO TakXe MOXHO HapucoBaTb. OHa MOXKET OKa3aThCsl MOJE3HOM MPH OOIEHUH TEXHHUYECKUX



CIICHUaJIruCTOB C HCTCXHUYCCKUMMU JIFOJbMHU — BCA CUCTEMA 31€ChH, q)aKTI/ILleCKI/I I/I306pa)K€Ha, HO C
MHUHUMYM TCXHUYCCKUX I[CTaJ'IeI\/’I.

JAuarpammbl  koMnoHeHT (component diagrams). B kauecTBe clienyrouiero
IPOMEXKYTOUHOTO pe3yjbTaTa OOCYXIEHUH apXUTEKTYphl MOXKET IMOSBUTHCS JAMArpaMma,
npuBeIeHHas Ha puc. 3.5.
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Orto — auarpamma komrnoHeHT UML, Ha KoTopoil u300pa’keHbl HE3aBHUCHUMbIE MOJYJIN
Hamero IO, B3amMmoneiicTByromme Apyr ¢ Jpyrom uepe3 wuHTepdeiicel. HesaBucumoctsb
BBIPA)KAETCsI, BO-TIEPBBIX, B TOM, YTO 3TH MOJYJIM PEATU3YIOT CYIIECTBEHHO pPa3IMYHYIO
dbynkuronansHoCcTh. Moaynb ClientGUI peanu3yeT monb3oBaTenbckuii nHTEpdeiic padoyero
mecta omeparopa, moxynu ClientNetworkSupport u ServerNetworkSupport — peamuzyior
HNOJJIEP)KKY ~ CETEBOrO  B3aMMOJACHCTBUS ~ MEXIY KJIMEHTOM U CEpPBEpOM, MOAYJIb
ServerBusinessLogic peanusyer Ou3HEC-JIOTUKY cepBepa, a Moayiab RequestDB orBewaer 3a
B3aUMOJICUCTBHUE C 03011 TaHHBIX 3aBOK M CHHXPOHHU3AIMIO C CUCTEMOM 00paboTkH 3asBOK. Bo-
BTOPBIX, Pa3pabOTKy Ka)KIOro TAKOTO MOIYJISI MOXKHO MOPYYHUTh OTACIBHOMY pa3pabOTUUKy WIIH
KOMaHJe pa3pabOTUYUKOB, TO €CTh OCYLIECTBUTb OPraHU3alMIOHHOE pa3/eleHUuE KOJUIEKTHBA
OPOTPAMMHUCTOB. B-TpeTbHX, KaKAbI Takoil MOAYNb HE3aBUCHM C TOYKH (pu3HuecKon
OpraHu3allii — TO €CTh NPEACTaBIseTCs B BHJE HaOopa HE3aBUCUMBIX OMHapHBIX (haiiioB
(nanmpumep, dll-daiinos). B-ueTBepThIX, BO3MOXHA TaK)Ke HE3aBUCUMOCTh MEPUOJIa NCTIOTHEHUS
- KaXIbIH U3 MOAYJIEH MOXET HaXOAUTHCS WIM Ha OTJCIIBHOM KOMIBIOTEPE, WIH B OTJECIBHOM

mpomnecce OHepaHHOHHOﬁ CUCTCMBbI, WJINW CYIICCTBOBATL B BUIC Ha60pa OTACIBHBIX HUTEHU
(threads).

B cuity He3aBuCHMMOCTH, a Takke HEOOXOIMMOCTH B3aMMOJAEHCTBHS, 3TH MOIYJIH UMEIOT
UHTEpQEHChl, CKPBIBAIOIINE KX BHYTPEHHEE YCTPOHCTBO W MPEJOCTABIISAIONIME BO BHE
OIpeNIeNIeHHbIN croco0 oOpaiieHuss K cBoMM (yHKIUsAM. byneM Ha3bIBaThb Takue MOIYIH
KoMroHeHTaMu. HWHTepdeiic u3o0pakaeTcs MalleHbKUM KpPY>KOUKOM, KOTODPBI COEIUHEH
OOBIYHOM JIMHUEH C KOMIIOHEHTOH, KOTOpas ero peanu3yeT, W TMYHKTUPHOW JHHHEH C
KOMIIOHEHTOM, KOTOpasi €ro UCMOJIb3YET.

OTtmeruM, YTO 3Ta aUarpaMMa MOXKET CO BPEMEHEM MEHATHCS — HMHTEPQErchl MOTYT
YTOYHATBCS,, MOTYT OBITh J00ABJIEHBI HOBbIE KOMIIOHEHTBI, CYIIECTBYIOIIUE MOTYT pPa30uBaThCS
Ha Oonee Menkue u T.7. [Ipu Bcex 3THX BapuaHTax MpoAOJDKeHHs pa3paborku Hamero 1O mbl
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MOKEM TMOJJEpPKHUBaTh 3Ty AMArpaMMy, JUOO OHAa TaK M OCTaHETCA TaKoW, Kakod Mbl €€
HApUCOBAJM TPU HAyYalbHBIX OOCYXICHHSAX apXUTEKTypbl. OTMETHM, YTO MOJJIEP)KKAa 3TOU
JrarpaMMsl — He pocroe aenno. Kak npasuio, B Hauasie Bce IPOCTO U KOHLENTYaJIbHO, IIOTOM —
BCE pa3BajMBaeTCs Ha OOJIBIIOE YHCIO JAeTalell UM CPOKH MOMKUMAIOT — HYXHO, UYTOOBI
paborano. BcenenctBue 3toro nenoctHocTh apxuTekTypol IO yxomut u3 ¢dokyca BHUMaHUS
pa3paboTurkoB. OHAKO €CTh TaKOE MPABUIIO — €CIIM HENb3S SICHO U KPATKO BBIPA3UTh INIABHOE B
KaKoW-1100 NeATeNbHOCTH, 3HAUUT TaM HE Bce mopsiake. TakuMm o0pa3oM, HUMEET CMBICI
CTPEMHTbHCS MOJAEP)KUBATh aKTYalbHOCTh HMEHHO 3TOM JuarpaMMsbl, MOCKOJIbKY OHa SIBISETCS
OJTHOW M3 OCHOBHBIX CTIEIU(UKAINI apXUTEKTYPhI HALIETO MPHUIIOKCHHUS.

Eme onuH BakHBIN aCTIEKT CUCTEMBI, M300pa)KEHHBIN Ha 3TOM AuarpaMmMme — UHTepenchl
KOMIIOHEHT. VX Hy»XHO mpopabaThiBaTh OCOOEHHO TIIATEIbHO, MOCKOIBbKY €CIH OHH He
COTJIAaCOBaHbI, a KJIUEHT H TOJBh30BaTEIh pa3palaThIBAIOTCS pa3HBIMU TPyNIaMu, TO
coriacoBaHue UHTEP(EcOB MOKET MOTPEOOBATH CEPHE3HBIX MOAU(PHUKAIIUI B Y)KE HATUCAHHOM
KOJE.

[IpuBenem Teneps aAMarpammy, IMOKa3bIBAIOIIYI0, KAKMM 00pa3oM KOMIIOHEHTHI HaIlen
CUCTEMBI PACIIPEAEIAIOTCS 1O allllapaTHOM YacTH Halllel CUCTEMBI — puc. 3.6.

Tenecporsi rrcpomaneers [ pax
annapat N 1
\
KnueHTckumn komneoTep Cepsep
. =]
ClientNetworkSupport * ServerNetworkSupport

1
A) INetwor/tL ] 9A)INetWOI‘t rLISNSupport_BL

™
ICNSupport GUI |

' v
\‘) <FISNSupport_BL

ClientGUI

(g IGUI

ServerBusinessLogic

- g
30— RequestDB
IServerBL ReqDB

Puc. 3.6.

OTmeTHM, 4YTO OMNHUCaHHWE Y3JI0OB JAHAarpaMM pa3BepThIBAHHsS MPOU3BOAUTCA Ha
OMMCATEIbHOM, a HE SK3EMIUIIPHOM YPOBHE.

OnHako HyKHO 3aMETUTh, YTO UMEHHO NpEbIIyLas IuarpaMMa sBJsieTcs KaHAUJaToOM B
JOJTOKUTENU B Ipolecce pa3pabOTKH, MOCKONbKY JIAKOHMYHA M HE COJAEPXKUT JIMILIHEH
uHpopmanuu. To, Kakne UMEHHO KOMITOHEHTBI PacIioJIaraloTcsl Ha CEpBEpe, a KaKhe Ha KIMEHTe
— HE O4YEHb BaKHas JeTajb 3/1€Ch, IOCKOJIBKY CHUCTEMa HE O4YeHb OoJblias, BCE 3TO U TaK
noMHusAT. Kpome Toro, dakt pacnperencHus KOMIIOHEHT IO ammaparype He SBISIETCS 31eCh
IpeMETOM H3MEHEHMH, KaKk B Oojiee CI0XKHOM cucTeMme, rie CyLIECTBYeT HECKOJBKO Pa3HbIX
CEpBEPOB, KIMEHThl Pa3IMYHBIX TUIOB U T.I. Takas AuarpaMma SIBISi€TCs, CKOpee, pa3oBOil U
noJie3Ha Juisg Kakoro-imoo oTdera, Ui pa3sroBOPOB C 3aKa34MKOM H T.J.



JAuarpammbl koMMyHuKanui (communication diagrams). [Ipomomkast pasroBop o0
OTJIIEbHBIX JeTalleil paboThl OyIyIiel CHCTeMbI, Ha4aThlil B MPEAbIAYIIEM pa3zele, o0paTuMcs
K BPEMEHHBIM CBOHCTBaM aJITOPHUTMOB. B pa3Hble MOMEHTHI pa3paboTKu (HE TOJBKO MpHU
MPOEKTUPOBAHUN) MOKET TOHAJOOUTHCS IPOSICHEHUE OIIPEICTICHHBIX JIeTanei paboThl CUCTEMBI,
B OCOOEHHOCTH, JleTajlel, HaXOASIIMXCSl Ha CThIKaX pa3jMYHbIX KOMIIOHEHT, pa3padaTbiBaeMbIX
pa3IMYHBIMH YJC€HAMH Halleld KOMaHAbl Uiau pabounMmu rpynnamu. [loOynuTenbHble TPUYUHBI
BBISICHEHMSI THX JeTajeil MOTyT OBbITh pa3IMYHBIMU — Pa3pabOTUYMKU OJHOW U3 KOMIIOHEHT
BIpPYT OOHAPYKUBAIOT, YTO OHM HE MOHMMAIOT TOTO KOHTEKCTa, B KOTOpOM OyzAeT paboTaTth UX
KoMmItoHeHTa. Mnm TCCTCPbl HAXOIAT OHII/I6KI/I, OTHOCHUTCJIBHO KOTOPLIX aBTOP Ka)KILI)II\/'I
KOMIIOHEHT YTBEP)KIIaeT, YTO €ro KOMIIOHEHTa B 3TOH cuTyauuu orpaboTana mpaBuibHO. Bo
BCEX OTHX CHUTyalusiXx Ienecoo0pasHoO coOpaTh COBEIIAHUE C TPUCYTCTBHEM BCEX
3aMHTEPECOBAHHBIX CTOPOH. I[Ipu 3TOM camblif 3aMHTEPECOBAHHBIN — TeCcTep, MEHEIKep, aBTOP
KOMIIOHCHTBI, Y KOTOPOI'O BO3HHMK BOINPOC MU T.A. OTOBUT THIIOTE3Y TOI0, KaK BCC JOJIZKHO
MPOUCXOANTh. M 3Ty TMIIOTE3y MMEET CMBICI HApUCOBATh B BUJE AUarpaMmbl. B nanHoM ciiydae
MBI pCKOMCHAYEM HCIIOJIB30BAThH JHAr'PaMMBbI Koonepaunﬁ.

Ha puc. 3.7 uzoOpakaercs, KaK BBIIVIAIUT CUTYyalHs NOCTYIUIEHUS B CUCTEMY 3BOHKA OT
KJIMEeHTa. OTa JAdarpaMma MOKET OBITh TIIOJIE3HOM, €CIIM MBI XOTUM ONpEAeNuTh, Kak
uHpOpManus O 3BOHKE pacmpocTpansercs mo Hamemy [1O, kakue mporecchl MpHU 3TOM
IIPOUCXOMAT B €TI0 PA3IMYHBIX YaCTAX U KaKUE JaHHBIC IIEpENatoTCs.

Mps1 BUIUM, YTO OT KJIHMEHTa 3BOHOK MpuxoAuT Ha opucHyro ATC, oTTyna yxoauT Ha
TenedOoHHBIN arnmapaT cBoOogHOro omepatopa u Ha cepep Hamero [1O. Ot cepBepa uepes
JIOKAJIbHYIO CETh 3TOT 3BOHOK MPHUXOAUT Ha kinneHTckoe 110 Toro ke omepatopa.

N3 310l nmarpaMmbl CTaHOBUTCA MOHATHO, 4yTo PBX nomkeH mnepenaBaTe cepBepy
BMeCTe C MHPOpPMAaNKeil 0 3BOHKE €IIe Takke WH(HOPMAIHIO U O TOM OIepaTope, ¢ KOTOPhIM OH
MPOKOMMYTHPOBAJI 3TOTO KJIHMEHTa. Beap cepBep MODKEH MOcCiath MHPOPMAIUMI0O O HOBOM
3BOHKe Ha kimeHtckoe [10 mmenHo storo omepatopa. [lomydas wH(pOpMammiO O 3BOHKE
kireHTckoe [1O aBTOMaTM4YeCKH OTKPBIBAET OMEPATOPY CHEUUATBHBIN JUAIOT, B KOTOPBIA TOT
BBOJUT WH(OPMAIMIO O 3BOHKE HPSMO BO BpeMs pasroBopa ¢ KiMeHTOM. Elie ofuH BaskHBIN
MOMEHT, KOTOPBIN CJIEYET U3 ATOM auarpaMmbl — TeIe(OHHBIA 3BOHOK Ha aImapaTte orneparopa
JOJDKEH TPO3BEHETh OJHOBPEMEHHO (WJIM IOYTHM OJHOBPEMEHHO) C TIIOSBIEHUEM Ha €ro
MOHMTOpE Juanora sl BHeceHHs HHpopmamuu o 3BoHkKe. OTMeTHM, dYTO BCA OTa
JIOTIONTHUTEbHAS HMH(QOpPMALUs BIPSAMYIO Ha JHarpaMMe HE COJACPXKUTCS (Hampumep, Y
coobmenust Homep 3 or PBX k cepBepHoii kommoHeHTe ‘“bu3Hec-oruka” HET mapaMeTpoB —
UHPOPMALIMU O MPOKIIOUEHOM omepaTope). Jta nHpopManus BBIBOAUTCS JaHHOW B Ipolecce

aHanm3a ©W OOCYXJCHHsS, HO HH JWarpaMMbl, a TpoOJIeM U BOMPOCOB, YACTHYHO
BU3YAJIN3UPOBAHHBIX HA 3TOU AUArpaMMe.
Comm CIientCaIIPatI‘Q
" . 6: 3BOHOK 5: 3BOHOK
:Unrepdeiic - . . )
:CereBas nojuiepxka :CereBas mopnepxKa
KJIMEHTCKOTO
KJIMEHTA cepsepa
IIPUIIOXKCHUS
4: 3BOHOKT
:Tenedonnbrit PBX :busnec-nornka
anmapar ' cepeepa
T 1: 3ampoc

Puc. 3.7.




JAuarpammbl nocjienoBatejibHOCTH (sequence diagrams). Ilpomomkas pasroBop o0
OTJIENBbHBIX JeTalleil paboThl OyIyIiel CHCTeMbI, Ha4aThlil B MPEAbIAYIIEM pa3zele, o0paTuMmcs
K BpeMeHHbIM cBoiictBaMm. [list storo B UML ects amarpammbl mocienoBarenbHOCTH. OnHa
Takas AuarpaMma IMpejacTaBieHa Ha puc. 3.8.

Ten. anmapat Oneparop Kanenrckoe I[1O IO ceprepa

3BOHOK IMosiBunack GopmMa ¢ 3apocoM

HpI/I‘{I/IHLI 3BOHKa

ITporoxonuposanue
Bomnpocs! knueHTa
OTBETHI KIIUEHTY
IIpoToxonupoBanue
Puc. 3.8.

Ota nuarpamma (OKyCHpYyeTcsl Ha JCHCTBHUSAX oreparopa B pamkax kiaueHTckoro [10.
Bo-niepBeiX, Ha HE#l SBHO WM300pa)K€HO, YTO 3BOHOK OrepaTopy Mo TenedOoHy U AUAior JUIs
BHeceHUs MHGOpMaluu O 3BOHKE Ha JHCIUIeE olepaTopa MOSBISIOTCS OJHOBPEMEHHO. JTO
“OTHOBPEMEHHO” MOXKET BIOCJEICTBUU JTOCTABUTH MHOTO XJIOTOT, MOCKOJBKY HEOOXOIMMO
OyIeT TecTHUpOBaTh 3TOT TpeOOBaHHE B YCIOBHSX, HICHTUYHBIX YCIOBHSAM 3aKa3uMKa — €ro
JIOKaJIbHASL CETh C TeM OBICTPOACHCTBHEM, KOTOPOE OHA MOXKET 00eCreunBaTh, C ONMPEACICHHBIM
KOJIMYECTBOM OJIHOBPEMEHHO Pal0OTAaIOIIMX B CETH OMEpaTopoB U T.1. W MOHATHO, YTO B ATOM
cutyauuu Hame IO 1omKHO COpeBHOBATHCA IO CKOPOCTH C IpoleccoM KoMmmyTanuu B PBX.
Brionne Bo3MOXHO, uTO TenedOHHBINH ammapar OyJeT 3BOHUTH CYIIECTBEHHO paHbIIE, YeM
COOTBETCTBYIOIIAs (hopMa O 3BOHKE — MOSBISATHCS HA SKPaHE OMEPaTopa, YTO MOXKET OKA3aThCs
BechbMa HEY/OOHBIM. TO €CTh HYKHO «YOBICTPATH» 00paOOTKY 3BOHKa cepBepoM. [Ipu saTom TO
WM WUHOE OBICTPOJIEHCTBHE MOXKET MOTPeOOBaTh CYIIECTBEHHO PAa3HOW pealn3alui CEPBEPHBIX
KOMITOHEHT, MOATOMY pPa3yMHO 03a00THUTHCS 3TOM mpobiemoii 3apanee. CosmaHue auarpamm
MOCIIEI0BATEIHHOCTEN TIOMOTAaeT Ha ATare MPOCKTHPOBAHUS 3aMETHTh, HE 3a0BITh O TOJOOHBIX
MecTax B airoputMax. lIporpammucram pekoMeHIyeTcs TNPeoJoNieTh HETEePHelUBOCTh U
MOTPATUTh BpPEMsI HAa MPOPUCOBBIBAHME PA3JIMYHBIX JCTAJICH apXUTEKTypbl NEpel HayajioM
IPOrpaMMHUPOBAHUS, a TAKXKE BO BpPEeMs OHOTO, NMPUCTYIas K HOBOMY 3Taiy paboTsl. Bpoae kak
U TaK BCE MOHSATHO, HO IMPEABAPUTEIBHOE OOMYMBIBaHHE C (PUKCAIUEH PEIIeHU C MOMOIIBIO
auarpamM, OOCYKIEHHE OJTHUX JuarpaMMm C KOJJIEraMHM, MOXKET MpEeAOTBPaTUTh OIINOKH,
KOTOpbIe, OyIy4yd HNONMYIIEHHBIMH, TOTPeOyeT CYIIECTBEHHBIX OOJBINIUX YCHJIMA Ha
UCIPaBJIEHUE, MHOTO IIPEBBIIIAIOIINX T€, YTO ObUIM MOTPAUYEHbI Ha IPOEKTUPOBAHHUE.



Juarpammsl kiaaccoB (class diagrams). DTOT BuA Auarpamm sBIJISI€TCS OCHOBHBIM IIPH
00BEKTHO-OPUEHTHPOBAHHONW Pa3pabOTKE CHCTEMBI, TaK KaK IMO3BOJIIET HAIIAIHO M300pa3HTh
CTPYKTYpY KJIAaccoB MNpuIoKeHHs. Takue auarpaMMbl MOJIE3HBI KakK NPU IPEJBapUTEILHOM
IPOCKTHUPOBAHUY, TaK U MPU pePaKTOPHHIE, COMPOBOKIACHUHN U UCTIPABICHUH OLIHOOK, a TaKXKe
m3yuernuu I10O. ITo »TuM nmarpamMmaM JIETKO T€HEPUPOBATH MPOTPAMMHBIN KO, a TaKKe 3TH
AuarpaMMbl JCTKO BOCCTaHaBJIMBAaThb C IIOMOIIBIO ABTOMAaTHYCCKOI'O BO3BPATHOT'O
NPOEKTUPOBAHUSA M3 YXKe CyllecTBywoomero kozxa. Kpome Toro, auarpammsl KJIaccOB
HCIIOJIB3YIOTCA HpHU ONMHCAHUU CaMHUX SA3BIKOB BH3YAJIbHOTO MOJICIUPOBAHHA, KaK 3TO 6yl[€T
IIOKA3aHO HUXKE.

Ha puc. 3.9. npeacrasien ¢pparMeHT MOJEIH KJIACCOB JIJIsl HAIIETO TTPUMEDA.

CPBX_Agent 0.1 1 CDispatche
+Start() : void +IncomingCall(in COpID) : void
+Stop() : void +ReceiveMessage(in CMessage) : void
1 1 1

COperator | %" -

1D - CopID o CServerNetworkConnectionSupport
-~ [+SetConnection() : void

+GetID() : COpID | 0..*

etiDQ p +FreeConnection() : void

Zﬁ +SendMessage(in : CMessage) : int

CSubo : 0.1 COperatorList

ub®perator +Get(in COplID) : COperator

1 +GetFree() : void
Puc. 3.9

Wrak, Ha AmarpamMmax KJIacCOB M300pa)KarOTCS CaMM KJIACChI ¢ aTpuOyTaMu, THUIIAMH
aTpuOyTOB, METOJaMH, WX MapaMeTpaMu U Tunamu. I[lokasbiBaeTcsi Takxke Hepapxus
HACJIeJIOBAaHHUS KJIACCOB. Bce AT AeMeHTHI TuarpaMMbl KJIaCCOB OAMH B OIMH COOTBETCTBYIOT
KOHCTPYKLHUSAM OOBEKTHO-OPUEHTHUPOBAHHBIX $3BIKOB IporpamMMupoBaHus. Ho kpome Hux Ha
IrarpaMMax Ki1accoB MOTYT OBITH Takke accommanuu. Tak Ha puc. 3.9 kmacc CDispatcher
cizan ¢ kimaccamu CPBX Agent, COperator, CServerNetworkConnectionSupport u
COperatorList. [lToroBopuM HEMHOTO TIPO aCCOITUAITHH.

Tor ¢akt, uro ABa Kiacca CBsi3aHbl JPYr € JIPYrOM accolManueil, O3Ha4yaeT, 4To MX
9K3eMIUISIphl  (OOBEKTHI) OMpPEJEeNIEHHBIM 00pa3oM CBsi3aHbl JAPYr € JAPYIrOM — HalpHMep,
BBI3BIBAIOT METOJBI JpYr Apyra, padoratoT ¢ oOuieil mamsaTeio U T.A4. Kpome camoro ¢akra
HaJIM4Ms CBsI3ei, acconuanusi oOecrieyuBaeT JOCTyH APYT K JAPYrY COEIMHEHHBIX OOBEKTOB.
Acconuanuy B MpOrpaMMHOM KOJ/I€ MOTYT OBIThH IIPEAICTABICHBI, HAIIPUMED, YEPE3 TUII aTpUOyTa
KJacca, Harpumep, y kiacca Cl ects atpulyT al, kotopslii umeet tun C2 — cm. puc 3.10.

class C1
I
al: #1-
al: *C1; o1 3
) =
I=
class C2
i
1
P Puc. 3.10.

OTMeTrM, dYTO JOCTYNl 1O AacCOLUMAIMK MOXXET OBITh OJHOHANPABICHHBIM |
JByHANpaBJIeHHBIM. B mepBoM mpumepe, eciu 00bekT kinacca C2 He 3HAET, KTO ero co3fan (To
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€CTh HE MMEET yKazaressi Ha 00bEeKT-co3Aarelb), To accouuanus HampasieHa ot Cl k C2 (cM.
puc. 3.11 (a)), ecnum 3HaeT, TO accoluanus JAByHampaBieHHas — cMm. puc. 3.11 (0).
JIByHarpaBjeHHBIE aCCOIMAIIMN YacTO TMOKAa3bIBAIOT 0€3 CTPEJIOK Ha KOHIIaX, KaK MOKa3aHO Ha
puc 3.11 (B). OTMeTHM TaKkKe, UTO Y aCCOIUAIIIN MOXKET OBITh UMSI.

Cl C2
(a)
Cl C2
(6)
Cl1 C2
(8)
Puc. 3.11.

Accommanus, CBA3bIBas JiBa Kjiacca, IOpOKIAET JIBE POJIM 3TUX KiaccoB. Ponp kiacca —
9TO OMNpeneTeHHbIN aclekT ero (yHKIMoHaIbHOCTU. Ecnu ponb omnpeneneHa accouuarnuei, To
ATOT ACIEKT MOBEACHHS Kjlacca MPOSBIAETCS MPU B3aUMOJCUCTBUHU €r0 0OBEKTOB ¢ 0OBbEKTaMU
JpYroro Kiacca B COOTBETCTBHM C JAaHHOW accoumanueil. To ecTh accouuanusi BOBJIEKAET
OOBEKTHI JTAHHOTO Kjacca B OINpPEACIICHHOE B3aUMOJICHCTBUE C APYTMMH OOBEKTaMH U TEM
CaMbIM HaBSI3bIBAET KJIACCY OINPENETICHHYIO POJib, ONPEACTSEMYIO POJIbI0 €r0 OOBEKTOB B 3TOM
B3aNMOJICHCTBHH.

Hampumep, nHa puc. 3.12 mnpexacrasnen knacc CListltem, peanusyromuii 31eMeHT
JIBYCBSI3HOTO CIMCKA. Y HETO €CTh acCOLMAIUS C CAaMUM COOOM yKa3bIBarolasi, YTO OJJUH OOBEKT
ATOrO KJjlacca CBsI3aH 3TOM accolualieil ¢ AByMs IpyruMu 0ObeKTaMH — C OAHMM B poiu Prev
(To ecTh mpeAbLAYIIUN Ui EPBOro 00bEKTa), ¢ IpyruM — B posn Next (TO ecThb clenyromui
JUIsL BTOPOTo O0BEKTA), @ MOYKET OBITh CBSI3aH TOJIBKO C OHU (MPEABLAYLIUM WIH CIEAYIOIUM U
TOT/1a OH SIBJIIETCS MOCJIEHUM WJIM NEPBbIM B CIIUCKE COOTBETCTBEHHO) WJIM HE C OJIHUM BOBCE
(B ATOM cilyyae 3TOT OOBEKT SIBISETCS €IUHCTBEHHBbIM B cmucke). KomnuecTBo 0OBEKTOB, C
KOTOPBIMHM MOXKET OBbITh CBsA3aH 3K3eMIUIsIp kiacca CListltem mo 3Toit acconuanuu, ykasbiBaeTcs
C IMPOTHUBOIOJIOKHOTO KOHIA ACCOIMAllMM C IMOMOIIBI0 KOHCTPYKIMM MHOKECTBEHHOCTb, O
KOTOpOl uyTh HHXKe. A Temepb OTMETHM, Kakas (yHKOHOHaIbHOCTh Kiacca CListltem
BBICBEUMBaeTCs Oyaromapst posisim Prev n Next.

Oro, mpexnae Bcero, atpuOyTthl Prev m Next, B KOTOpBIX XpaHSTCS YyKa3aTesld Ha
NPEABIAYIINNA U CIEAYIOLWIUM 3J€MEHThl cnucka. I 3To mpoBepka TOro, sBISETCS JIM JaHHBIN
AIIEMEHT NIEPBBIM/TIOCIICHUM B CITHCKE.

11



CListltem Meat

0.1

Prew 0.1

Pwuc. 3.12.

VY ponu accoumanyy €CTh CBOMCTBO IMOJ Ha3BaHHEM MHOXECTBEHHOCTH (multiplicity),
KOTOpOE OIpenesieT KOJIMUYECTBO MpeicTaBUTENeH (KOHKPETHBIX OOBEKTOB), KOTOPHIE MOTYT
OBITH CBSI3aHBLI C MapTHCPOM acconaliu 4YCpe3 AaHHYIO POJIb. MHO0XeCTBEHHOCTE SIBIISIETCS
LIEJIOYMCIIEHHBIM UHTEPBAJIOM, HalpUMep:

0..1

10

0..*
3..5,10..20,100,200..*

Tak, Ha puc. 3.9 kmacc CDispatcher cBsizan ¢ kmaccom COperator Tak, 4yTO KayKIbId
sK3eMIuLsp kiaacca COperator UMEeT CBA3b POBHO € OJHHUM 3K3eMIursipoM knacca CDispatcher, a
Kax/plii sk3eMIisip kimacca CDispatcher umeer cBsA3b ¢ HECKOJBKUMH 3K3EMIUIIpAMU Kilacca
COperator unu He UMeTh Takoil cBs3u BoBce. [locienHee obecrnieunBaeTcss HUKHEH TpaHULIEH
MHOKECTBEHHOCTH accolpanuu co ctopoHsl kiacca COperator, paBHoii 0.

Hakonen, y pomu MoXeT OBITh CBOWCTBO 107 HAa3BaHMEM «arperupOBaHUE).
ArperupoBaHue 0003Ha4aeT HAJMUUE CBSI3U MEXIy OOBEKTaMU THUMa Lenoe/dacTs (part of), To
€CThb OOBEKT arperupyeMoro Kiacca B TOH WJIM MHOH (GopMme sSBIsSETCS 4acTblo arperara. Tak,
Harpumep, Ha puc. 3.9 noka3zano, yto kiacc COperator arperupyercs kiaccom COperatorList.
Arperaiusi MOXKeT OBITh c1a00i, Kak B 3TOM IpUMeEpe, TaK U CHIIbHOW. B mocinenHem ciaydae ona
Ha3bIBAETCS] KOMIO3MLIMEH U O3HAYaeT, YTO OOBEKT-arperaTr HeceT MOJIHYI OTBETCTBEHHOCTb 32
CO3JJaHME W YJaJEeHUE, a TaKXKe CYIIECTBOBAaHHE OOBEKTOB, KOTOpPHIE CBSI3aHBI C HUM IIO
CHJILHOMY arperupoBaHuio. B yacTHOCTH, nociaelHue He MOTYT OBbITh CBA3aHbI arperupoBaHUEM
HU C KakuMH Apyrumu oObektamu. Ecim B mpumepe ¢ kimaccamu COperator u COperatorList
HOCJEIHUM CTporo oOecreyuBaeT BeCh JOCTYN K KaXJOMY OIEpaTropy M3 CBOErO CIIHCKa
(co3manue, ynaneHwe, oOpalleHHEe K OIEparopy IO HOMEpPy B CIHCKE M Mp.), TO MOXHO
0003HAYUTDH CBA3BIBAIOIIYIO MX aCCOLMALIMIO arperUpOBaHMs KaK KOMIIO3HULIUIO:

COperator Coperatorlise

Gty COpID | 0.+ “E'{iﬂh'”.[}"lm'[-[}Pm'm'
1 ] _!'lill-ll".rx'“ winl

Puc. 3.13.
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Juarpammbl nakeroB (package diagrams). Ilaker B UML — 310 KOHTeliHEp camoro
o01iero Buaa, B KOTOPbIl MOXKHO CIIOXKHUTh KaKyO-IHOO 4acTh CO3/1aBaeMOM MoJenu. JTo, Tak
CKa3aTh, CITy>)KeOHasl poJb MaKeTa, MO3BOJISIONIAsl OPTaHU30BaTh MOPAIOK B co3aaBaeMbix UML-
mozensax. Ho kpome Toro, B makeTsl OOBIYHO MOMEIMIAIOT KJIACChI CUCTEMbI, OCOOCHHO, €CIIH UX
MHOro u npoekT Oosbmoil. ITpu stom makerst UML MoryT cooTBETCTBOBaTh, Hampumep,
npoekTaM (projects) Microsoft Visual Studio. Ho — Tonbko nucTOBbIE: Be/ib MAKEThl MOTYT OBITH
MHOTOKPAaTHO BJIOXEHBI B JIPYT Jpyra, a mpoekTsl Microsoft Visual Studio BioxeHHBIMU OBITH
HE MOTYT.

B Microsoft .Net Studio ects Tak Ha3piBaeMble paboume obiactu (solutions), KOTOpbIE coaepkar B cede
npoekThl. Ho Ha KOMITbIOTEpE KaXI0T0 pa3paboTyrKa MOTYT ObITh CO3/IaHbI CBOM COOCTBEHHBIC paboune 001acTH,
CofiepyKallliie HY)XHbIE eMy MpPOEKThI, a pabouas 00IaCTh BCETO MPHIOKCHUs, KOTOpas HCMOJb3yeMmas st
LEJIOCTHOW COOPKM BCEro MpHIIOKEHHs, MOXKET ObITh BooOwie npyrod. Tak uto paboume 00JIACTH SIBISIOTCS
IUTOXMMH KaH/MaTaMH Ha TAKEThl, BKIIFOYAIOIIUE B CE0sl MAKEThI-TIPOEKTHI.

[IpuMep nmarpamMmbl MMAaKeTOB IJIsi HAIleW cucTeMbl M300pakeH Ha puc. 3.14. Ilaker
Client comepxutr nBa makera — mnakeT ClientGUI, B KOTOpoM HaxoIuTCS OIMCaHHE
noyib3oBaTenbckoro wmHTEep(deiica u maker ClientNetwork, oTBewaromuii 3a cereBoe
B3aUMOJEUCTBHUE C cepBepoM. [Ipu 3TOM IEpBBIN MAKET 3aBUCUT OT BTOPOro. B maHHOM ciydae
3aBUCUMOCTh O3HaudaeT OOBIYHYIO 3aBHCHUMOCTH MpoekToB B Visual Studio, B obmiem ciydae —
YTO OJIMH NAKET UCMOJIb3YET CYIIHOCTH, ONPEEIIEHHBIE B JPYTOM.

1

Clicnt
Server Businesalogic .| ReguesiDB

] 1 1

Client(: U1 7 ClientMetwork

b

ServerMNetwork

Puc. 3.14,

[Taker Server comep>XKUT Bce MPOEKTHI HAILIETO MPHIIOKEHUS, KOTOPBIE PEaln3yIoT paboTy
cepBepa. ServerBusinessLogic comepXHUT BeCh KOJA, peaM3YIONIUN OH3HEC-TIOTUKY CepBepa,
ServerNetwork peanu3yeT ceTeBoe coodienne ¢ kimeHToM, RequestDB — npumutuBel goctyna
U JIOTUKY paboThl ¢ 6a30i maHHbBIX 3ampocoB. Util sBisieTcs ciiy:keOHbIM IakeToM (IIPOEKTOM B
Visual Studio), rae HaxoAsTCs BCe BCIIOMOTATENbHBIE THIBI JaHHBIX, KJIACCHI, ONEPAi U T.1.,
KOTOpBIC HCIIOJIB3YIOTCS BCEMH MakeTamu cepBepa. Ha puc. 3.15 mokaszaHo, Kak pacKpbIBaeTcs
nanbine makeT ServerBusinessLogic.
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ServerBusinessLogic
CPBX_Agent 0.1 | CDispatcher
+Start() : void +IncomingCall(in COpID) : void
+Stop() : void +ReceiveMessage(in CMessage) : void
1 1 1
COperator 0.
1D - COpID CServerNetworkConnectionSupport
GetID() : COpID | 0.* 0..1 +SetConnection() : void
- " +FreeConnection() : void
Zﬁ +SendMessage(in : CMessage) : int
0..1 COperatorList
CSubOperator +Get(in COpID) : COperator
1<> +GetFree() : void
Puc. 3.15

B namewm ciy4ae makeThl HOYTH MOJTHOCTHIO MOBTOPSIOT KOMIIOHEHTHI. Tak MpOM30IILIO,
MOTOMY 4YTO MBI TIpelcTaBiisieM ymnpouieHHylo monaens [10 “Tenmedonnoit cmyxObl mpuema
3as1BOK”. B IEHCTBUTEIBHOCTH 3TO NMPUWIOKEHUE COAEPKUT OKOJIO 50-TH pas3IMYHBIX MPOEKTOB.
Ecnu Obl MBI cO37alIK MOJIHYIO MOJIENb MAKETOB, TO OHAa ObUIa Obl HE TaK MOXO0Ka Ha MOJEIb
KOMITOHEHT. Ecii KOMITIOHEHTHI y/1I00HO ONHUCHIBATh B OTJCIBHOM MaKeTe, TO HE KaXKJbIA MaKeT
obpaszyer KoMIOHeHTy. OJHaKO TepecedyeHHs BCE pPaBHO OBl OBUIM, BEIb MBI IMO-Pa3HOMY
u300pakaeM OJIHO U TO Ke.

HeoOxonumMo OTMETHTb, YTO MOJENIb IAaKETOB € OOJbLION INIyOMHOM HepapXuu
nenecooOpasHa Ui OOJBLIMX NMPWIOKEHUH, IPU MPOEKTUPOBAaHUM TaKOBBIX. [lone3Ho Kak-To
IpeIBapUTENHFHO NMPUKUHYTH CTPYKTYPY MPOEKTOB HAILETO MPUIOKEHUS, XOTsI, KOHEYHO, TOTOM
9TO BUJEHUE MOXET MeHAThCs. Ho Bce paBHO mose3Ho, 4yTOOBI MOJAENb MAaKETOB HAaXOIMJIACh
nepea rinasaMu pa3paboTunkoB. Ee ymoOHO Takke HCIONB30BaTh IPH O3HAKOMIICHHH C
UCXOJIHBIM KOJIOM CHUCTEMBI.

JAunarpammbl 00bekTOB (Object diagrams). DTOT BUI AuarpaMM MpeIHA3HAYEH IS
OTMcaHMs Kakoro-mbo ¢parmenta cuctembl. Ha HeM M300paaroTcs SK3eMILISPhI KIacCOB — TO
€CTh T€ O0BEKThI, KOTOPBIE PEAIbHO CYILECTBYIOT B CHCTEME B HEKOTOPOW MOMEHT €€ paldoThI.
[Ipumep Takoil tuarpaMMmel peacTaBiIeH Ha puc. 3.16.

(CPBX Agent :CDispather
sizpar o I s :]I
Operator COperator

1y =12 1D = 32
Pue, 3.16.

[MonsiTHO, 4TO WMHMOpManus 00 HK3EMIUIApax KJIAcCOB HEoOXoauma BOBCE HE JJIA
cnenu(UKaui CUCTEMBI (IUI 3TOTO HCIIONB3YIOTCS, HAIpUMeEp, AUarpaMMbl KJIACCOB), a JUIs
o0cyxeHust HekoToporo ee ¢parmenta. IlycTs ecth, HarpuMmep, OMMOKa, BOSHUKINAS HA CTHIKE
pa3HBIX TMOJCUCTEM, M KKIBIH M3 pa3pabOTUYHK IMMOJCHUCTEMBI M3 dTOTO MHOXECTBA «BaJIHT»
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BUHY Ha Jpyrux. TecTepoBIIMK, HAIIEAMINNA OIMNOKY, HE MOXKET MOHSATh, KOMY MOPYYMTH €€
ucnpasienue. Torga oH cobupaeT cOBellaHue, MPUTJAIAeT TyJa BCEX aBTOPOB «OKPECTHBIX)
MOJICKICTEM,  NPHU3BIBAET, MPH HEOOXOAMMOCTH M JUIA TIOAJIEPKKHA MEHeIKepa MpPOEKTa H
IBITAETCSl pa3peliuTh cTapblii Kak Mup Bonpoc: «Kro BuHOBar?». Ilpu »TOM OH MOMXKET
HapuCcoOBaTh JuarpaMMy OOBEKTOB JJisi TOM YacTH CHUCTEMBbl W JUII TOTO MOMEHTa €€
CYLIECTBOBaHMSA, IJle¢ NpOSBISETCS JAaHHas omuOka. Jra jAuarpaMma MOXXET IOMOYb
CKOHIIEHTPUPOBAaTh BHUMAaHUE BCEX YUACTHUKOB BCTPEUH HA 00CYkKIaeMOM BOIIPOCE.

JuarpaMMbl  KOMIIO3MTHBIX  CTPYKTYp (composite structure diagrams):
Koomepanum. OTH JAMarpaMMbl MpeJAHA3HAYEHBbl I JIEKOMIO3UIUU HEKOTOPBIX BHJIOB
CTpyKTYypHBIX 35ieMeHTOB UML. To ecTh ¢ UX MOMOIIBIO MOKHO CTPOUTH UEPAPXUIO OMTUCAHMI
CHUCTEMBbI, MTOCTENEHHO, Ha Ka)XKJIOM ypOBHE, pacKpbiBas AeTaiu. M3 nuarpamm, KOTOpbIE Mbl
paccMOTpeNid, CTPYKTYPHYIO JEKOMITO3HUIIMIO TOAIEPKUBAIOT JIUIIL JUarpaMmbl maketoB. Ho
MAaKeThl SABIISIIOTCS, CKOpEEe, BHYTPUMOJEIbHBIM CPEACTBOM CO3JAaHHUS MEpapXvuu ONMUCAHUU. A
NP CO3J]aHUU OOJIBIIUX CUCTEM HYKHBI CPEJCTBA OJIOUHOM JEKOMITO3UIIMM CAMUX CHUCTEM, a HE
ux mojeineil. MeHHo i 3TOro M NpelHAa3HA4yaroTCs JUarpaMMbl KOMIIO3UTHBIX CTPYKTYD,
MO3BOJISISL CO3/1aBaTh UEPAPXUU KOOTIEpalnii, 00BEKTOB, KJIACCOB M KOMIIOHEHT. Takum 00pa3om,
dbparMeHTBl MOZENH, OTOOpakaeMble Ha JUarpaMmax KOMIIO3UTHBIX CTPYKTYp, MOTYT
MOSIBIISIThCA  Ha JMarpaMMax OOBEKTOB (KOOMEpaluH, KOMIIO3UTHBIE OOBEKTHI), KIJIACCOB
(KOMITIO3UTHBIE  KJIACCHI, KOOMepaluu), Ha JuarpaMmax KOMIIOHEHT (KOMIIO3HTHBIE
KOMITOHEHTHI).

Boobuie-to, B UML-cTanmapre cka3aHo, C MOMOIIBIO 3THUX JUarpaMM MOXKHO OIMCHIBATH IPOM3BOJIEHBIC
koHcTpykumu UML, koTopsie HacnenytoTest oT KOHCTpyKIuK Mertamonenu Structured Classifier.

C sTOro MoOMmeHTa, JJIsl AajbHEWIEH TEMOHCTPAIIMU BO3MOKHOCTEH, MBI MEPECTAEM
paccMaTpuBaTh Hall mpuMep TenedoHHOM ciryk0bl mpuema 3asBoK. KpaiiHe peako ObIBaeT Tak,
YTO NPU NPOEKTUPOBAHUU WM ONMUCAHUU OJJHOW CHUCTEMBI UCHOJB3YIOTCA BCE BUABI AUArpamMm
UML. Hanpumep, nuarpamMmbl KJI1acCOB YAOOHBI, €CIM MBI peaM3yeM THUIHYHOE OOBEKTHO-
OpPUEHTUPOBAHHOE NMpHJIOKEHHE. M Ipu 3TOM peaKo UCHONIB3YIOTCS TUarpaMMbl COCTOSIHUM U
nepexosoB. B To jke BpeMs MocieqHre OYeHb aKTUBHO MPUMEHSIOTCs npu pa3padorke 10 s
TEJIEKOMMYHHUKAI[IOHHBIX CHCTEM, COBMECTHO C JAMarpaMMaMM KOMIIOHEHT U JHarpaMMaMu
KOMITO3UTHBIX CTPYKTYp. IIpy 3TOM auarpaMMbl KIaccoB MOTYT HE HMCIIOJB30BaThcs BoBce. U
Tak ganee. [1oaToMy, 4TOOBI HE 3aIlyThIBaTh YMTATENEH, Mbl, HCUEPIIAB IAHHBIN IPUMEP C TOUKH
3peHust BozmoxkHocTer UML, Oynem mpHBOAMTH ApPYrHe HpUMEpbl, moadupas ux Haubolee
MOIXOSIIAM CTIOCOOOM JIJIsl OCTABIIIETOCS HAbopa JUarpaMm.

PaccmoTpuMm cHauanma koomepamuu. Koonepayus (cooperation) — 93TO ONUCAHHE
OTIpeNieIeHHON 3a1aun (HampuMmep, KakoW-JIMOO MOJb30BATENbCKON (YHKIIMU CUCTEMBI, WU
BHyTpeHHeH 3amaun I10, wim ke Kakoro-i1mbo anropuTMa MpeaIMETHON 00JIacTH) B TEPMHUHAX
3a/IeliCTBOBaHHBIX B HEWl 3J€MEHTOB cucteMbl. Hanpumep, Ha puc. 3.17 noka3aHo onpeneneHue
koonepanun «CoeTnHEeHUE» MEXIy a0OHEHTOM U TelehOHHOM CTaHIMEH (B IBYX BapHaHTax).

__..ﬂ' ‘-\.‘H r).-"' Ty
P Cocannenne W A Cocimienne )
PP S S, S, . T_— N, —; -, F—— " -, by - ey — -
/ \ i ———— v
I\ Al Adonent |—[ Cr: Cranan |
n o
& AD
L) - - / O

A | | Cranms

{al DIIFI.!.N-I\.‘!IIII.‘ EHMICPELHE HHY
AHEIPAMME BOMIICCEHTHEX CTPYRTYD

(@) (hpeacacnue edncpannm Ha
JHAIPAMMG KIRecOR

Puc. 3.17.
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To ectp B mamem IO ectp nBa kimacca — AOonenT wm Cranmms. B uwmcne Tou
(GYHKIIMOHATBHOCTH, KOTOPYIO OHHM pEalnu3yloT, €CTh Ta, KOTOpas OTBEUaeT 3a YCTAaHOBKY
Tee()OHHOTO COCMHEHUST aOOHEHTa W cTaHIMU. VIMEHHO STOT acnekT uX (yHKIHOHATHLHOCTH
u u3zobpaxken Ha puc. 3.17. Ta (QyHKIMOHANBHOCTH 3THUX KJIAcCOB, KOTOpasi BXOIUT B
kooneparnuio «CoeauHeHue», 0003HaYeHa POISIMU TUX KiIaccoB — «AO» u «Ct» (cM. paszzern,
I7Ie Mbl paccMaTpHBaJM AuarpaMmbl kiaccoB). Ha puc 3.17 (a) 3T ponm mpeacTaBiIeHBI
psSMOYTOJBHAKAaMH, Ha puc. 3.17 (0) — moMeTKamMH Ha JIMHUSAX, KOTOPBIE COCTUHSIIOT KIACCHI
«AboHeHT» U «CTraHius» ¢ kooneparueil « CoequHeHNEe.

B nanpHeiimem, Mbl MOXEM HCIOJB30BaTh Koomnepauuio «CoeluHEHHE» Ha JPyTHUx
JuarpaMmax KOMIO3UTHBIX CTPYKTYp, Kak Mmoka3aHo, Ha puc. 3.18. Mcnons3oBanue Koonepanuu
— 3TO HOBasA KoHCTpyKuus UML, KoTopast COOTHOCUTCSI C ONMCAaHUEM KOOMNEpaluu TakkKe, Kak
AK3EMIUISP KJ1acca U COOTBETCTBYIOIIMH KJ1acc.

Hbrsninamnngin:. AnoinciT Moa crampps: {CTamms

- - »
A -

T T T T e o
- L

= -
s Hoexonamee coenmHenne; ™

. CosHeHe P

Ty -
T e

Puc. 3.18. llpumenenie koonepauun Ha
anarpamMs ofLCKTOR.

Ha puc. 3.18 wu3oOpaxkeHa nuarpaMma OOBEKTOB, KyAa BCTaBJIEHO MCIIOIb30BaHHUE
koonepanun CoenuHenue. JIpa o0bekta — Bri3biBaronuii 1 Mosi CTaHLUS — «IIPULIETUIEHBD» K
poisim xoonepar AG 1 Ct. UTOOBI 3TO MOYKHO OBLIO C/IENaTh HY)KHO, 9YTOOBI MPHUIICTUISIEMBIE K
KOOTIEpaIuy MOJICIIbHBIE CYITHOCTH OBLIH OBI MOATHIIAMH POJICH aCCOIHAIHH.
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Koonepamnus MoxeT ObITh HCTIOIB30BaHa IPH KOHCTPYHUPOBAHUH APYTOH, O0siee CI0KHON
KOOIlepalyy, KaKk Ioka3aHo Ha puc. 3.19.
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1 . o [
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"x / WMoxogawes cogqqiedye: ™ ¢ Brogawee coeguHeHues:; ™ J,"
\ |
LS CosguHaHna i T CosguHaHHE v
w, I R iy . T
w0 ThmmemERmRes o T emm—m #
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Fuc. 3.19.

Ha stom pucynke onpezensercst koonepanus «CoeauHeHHE a00OHECHTOB OJTHON CTaHIIUM
U TpU 3TOM JBAXIbI 3a7eicTByeTcs koomnepamuss CoequHeHHue — OJIMH pa3 Uil yCTaHOBKHU
HUCXOISAIIETO0 COCIUHEHUsA, IPYyrod pa3 — I BXOJAIIEro. B omucaHuu 3TOH KOOIepaiuu
y4acTBYIOT TpU poiiu — « BeI3biBaronuity, «Bei3siBaeMbli» n «CBOSI CTaHLIUAY.

Mpsl He OyseM TYT OCTAaHABIIMBATHCS HAa KOMIIO3MTHBIX KiaccaXx W 0o0bekTax. Ckaxem
TOJBKO, YTO JUarpaMMbl KOMIIO3UTHBIX CTPYKTYp SIBISIFOTCS albTEPHATUBHBIM CPEICTBOM
n300pakeHus Kinacca/o0beKTa, KOTOPhI CHUIIBHO arperupyeT Apyrue Kinacchl/o0bekThl. CribHas
arperanusi, IPYTHMH CIOBaMH, KOMITO3HMIHMS, PAacCMaTpUBANach HaMH IPU  OOCYKICHUH
JIarpaMM KJI1accoB.

JuarpaMMbl  KOMIIO3MUTHBIX  CTPYKTYp (composite structure diagrams):
KOMIIOHeHThI. [lo3HakoMuMCsl Tenepb ¢ KOMIIO3UTHBIMH KOMIIOHEHTAMM, KOTOPBIE MIMPOKO
UCIIOJIb3YIOTCS. IIPU MOJIEIMPOBAHUM «MHOTOCTOMHBIX» TEIEKOMMYHHUKAIIMOHHBIX cucTeM. Ha
puc 3.20 (a) mokazaHa YMpOIICHHAs ApXUTEKTypa aBTOMATU3UPOBAHHOTO TEJIEBEUIATEIHLHOTO
KOMILJIEKCa, KOTOPBIA YyNpaBiseT Pa3IMYHbIM BellaTeIbHbIM 00OpYyJI0BaHUEM (B YaCTHOCTH,
BUCOMAarHUTO(OHAMH ), aBTOMATH3UPYsI MOHTaX MaTepHaja U €ro Belanue B 3Qup B pealbHOM
BPEMEHH, C Pa3HbIX BUAECOMCTOUHUKOB. CucTeMa AenuTcs Ha IATh ypoBHEW. [lepBblil ypoBeHb
— 910 obopynoBanue (kommoHeHTa «OOopymoBanue»), Bropoir — IIO, KoTopoe
HEMOCPEeACTBEHHO paboTaeT ¢ o0opyaoBaHUEM (KOMIOHEHTa «/lpaiiBepay»), TpeTuil ypoBeHb —
3T0 KOoMmmoHeHTa «ILmai», moanep)kuBarolias MPOrpaMMHYIO PadOTy € BBICOKOYPOBHEBBIMU
(GYHKUMSMH HMCTOYHUKOB BHJICO, HAlpUMep, peain3ysl Takue KOMaHJIbl, Kak [epeMoTaTh
KacceTy, HauyaThb 3allUCh, IEPEMOTaTh JO TAKOro-TO Kaapa H T.1. YeTBepTblil ypOBEHb
(komnoHeHTa «CepBHCHI») OTBEUYACT 3a LIEJEBBIE CEPBUCHI CUCTEMBI, HANPUMEp, MEPE3aNnuch
MaTepHalia ¢ OJIHO MCTOYHMKA Ha JIPYroH, BeUIaHWe IUii-mucTa B 3¢pup, Korna oTAeIbHbIE ero
MaTepualibl HaXOAATCS HAa pa3HbIX BHMJCOUCTOYHMKAX M T.A. IlocnenHuil, nsaTelii ypoBeHb
(KOMIOHEHTa «Knuenrckue IPUIIOKEHUS ) COOTBETCTBYET 3a IPUKIIaTHOMY,
nosab3oBarenbckoMy 110, KOoTOpoe HMCHONIb3yeT LENEBbIE CEPBUCHI CHUCTEMBI U Ul pabOTHI ¢
anmaparypoi KOMIuIeKca, PeI0CTaBIsIeT MOIb30BATENI0 SKPaHHbIN nHTep(eiic u np.

Ha sToM pucyHKe BHUIHO, YTO KOMIIOHEHTHI OOIIAIOTCS APYT APYTrOM uepe3 UHTep(Encsl,
Kak Mbl OOCY>KHaJiM, pacCMaTpuBas JuarpaMMbl KOMIOHEHT. OJHAaKO TYT y Hac MOSBISETCS
JIONOJTHUTENbHBIE KOHCTPYKIMK IOJ] HAa3BaHUEM IOPTHI, U3 KOTOPBIX, KaK 3TO BHJHO Ha pHC.
3.20 (a) u (06), «pactyT» uHTEpdeHchl (Kak KOHCTPYKLUS MPEeJOCTaBIeHUs UHTepdeiica, Tak U
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KOHCTPYKIIUSI HCIIONIb30BaHus MHTEpdeiica). [lopThl HaM MOHATOOMIUCH TOTOMY, YTO BCE HAIIH
KOMITOHCHThI BHYTPU TaKXe COCTOST M3 OTACIbHBIX KoMmoHeHT. Ha puc. 3.20 (0) moka3ana
BHYTPEHHSSL CTPYKTypa A KoMmnoHeHT «OOopynoBanue» u «JlpaiiBepa». IlopTbl Hy>HBI,
YTOOBI MOXKHO OBLIO MPOBS3BIBATH YAaCTH KOMIIOHEHTBI C €r0 TPAHMICH, M YK€ OT TPAHHIIbI
NPEIOCTABIIATH BHEITHHE HHTEpQeiichl. Benp BHYTpPEeHHOCTh KOMITOHEHTHI HApYKy HE BHJIHA, BCE
€¢ B3aUMOJICHCTBHE C BHCIIHUM MHPOM IPOUCXOIUT YEpPe3 HMEIOIIMeCsS Ha TpaHHIe
KOMITOHCHTBI IMOPTHI.

ITopT — 3TO TOYKa, 4Yepe3 KOTOPYH MPOMCXOIWT B3ammojehcTBhe. K 3Toil Touke
noaxoadT COCAWMHCHHUA C HAPYXUW KOMIIOHCHTHI M HU3HYTPH, C IOPTOM CBA3aH OJHWH WA
HECKOJIbKO MHTEP(EHCOB, MOPT MOKET UMETh MHOXKECTBEHHOCTH (TO €CTh OCYIICCTBIISTH HE
OJTHO, a HECKOJIBKO coennHeHui). Teneppb moapoOHo paccmorpum puc. 3.20 (0).
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Puc. 3.20.

B xommnonente «O0opynoBaHHe» €CTh JABE APYrHe KOMIIOHEHTBI, KOTOPhIE UMEIOT THII
«Marautodon 1» u «Marautodos 2». ITu MarHuTOGOHBI OTIUYAIOTCA TEMHU HHTEpdelicamu,
KOTOpBIE Y HMX €CTh JUIsl IPOIpaMMHOro yrnpasieHHs. B mepBom ciydae 3to Sony422, BO
BTOpOM ciydae — Dvdcam1394. Yka3aHo, CKOJIbKO MITYK MarHUTO(OHOB KaKIOTO THIIA MOXKET
ObITh B cucteme. OrpaHUYeHUs] ONPEACISAIOTCS THIIOBBIMU pa3MepaMu CTOWKH 00O0pYIOBaHUSL.
KommonenTta «/lpaiiBep» COACpKUT KOMITOHEHTY-TiepexoaHuk Dvdcam, kotopas sBiseTcs
npeoOpa3oBaTesieM CUTHAIOB U3 UHTepdeiica Sony 422 B curnansl untepdeiica DVDCam1394.
[TosTOMy TakMX KOMIIOHEHT JTOJDKHO OBITH CTOJIBKO K€, CKOJIBKO M KOMITOHEHT «MarautodoHn2»»
- 110 OIHOMY NpeoOpa3zoBaTe0 Ha KaX/blii MarHuTo(oH 3Toro tTuna. Kommnonentsl tTuna Vtr
OCYILECTBIISIIOT HMKHEYPOBHEBOE yIpaBiieHHEe MarHUToGoHaMu 10 mHTepdeiicy Sony 422 —
Kak MarHuTooHoB Tuna «Marauodponl», Tak u MarHuTopoHOB THUna «MarHuopoH2»
(mocmegHUX — 4Yepe3  KOMIOHEHTy-mepexomHuk Dvdcam). Kaxmomy wMarautodoHy
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COOTBETCTBYET OJIHAa Takas KOMIIOHEHTa. CleAyloluM BbIllIeé KOMIOHEHTaM IPEIOCTABIISAETCS
0oJiee BEICOKOYPOBHEBBIN HHTEp(dENC yripaBieHHss MAarHUTO(pOHAMH Yepe3 KOMIIOHEHTY VIr.

OTMeTHM, Y4TO KOMIO3UTHBIM SIBJIETCS THUIl KOMIIOHEHTBHI. A OH, B CBOIO OYE€pElb,
ONMCHIBAETCS 4Y€pe3 KOMIIOHEHTBHI-POJIM, AHAJIOTMYHO TOMY, KaK KOOIepalusl OIHChIBAJIach
POJISIMU KJ1accoB. Y pOJIeH-KOMIOHEHT MOTYT OBITh MOPTHI M UHTEP(ENCHI, ONpeesIeHHbIE Y UX
TUIIOB-KOMITIOHEHT, @ TaK)X€ MOXET YKa3bIBaThCS KOJMYECTBO BO3MOXKHBIX SK3EMIUISIPOM U
HEKOTOphle Jpyrue cBoicTBa. TakuM o0Opa3oM, Ha OAHOM IuarpaMMme MOKHO M300pa3uTh /1Ba
YPOBHSI BJIO)KEHHOCTH, HO He Oojee. Jlanbllle HyKHO cO37aBaTh OTIENbHYIO AUarpamMmy s
TUIIOB POJie KOMIIOHEHT, KOTOpble Obl MCIIOJB30BAIIMCh HA BTOPOM YpPOBHE (KOHEUHO, MOXKHO
9TH TUIII KOMIIOHEHT ONPENENATh Ha ATOM K€ JuarpaMmme, HO — OTJIENIbHO, PAJIOM).

JAuarpaMMmbl KOHe4YHbIX aBTOMAaTOB (statechart diagrams). Ha puc. 3.21 npuBenen
IpUMep AuarpaMMbl KOHEYHBIX aBTOMAaTOB. JTa JAMarpaMMa OIKCHIBAET ajJrOPUTM IOBEIEHUS
00BekToB kiacca COperator cuctembr «TenedoHHOM Ciry OBl IpreMa 3asBOK», N300paKCHHOTO
Ha puc. 3.15.
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Puc. 3.21.

ITocne nHunmanuzanuu o0bekTa OH mepexoauT B cocrosiHue Idle. B atom cocrostaun
00BEKT TpeObIBaALT, MMOKa CBOOO/IEH, TO €CTh HE YUacTBYET B NMpHEeMe 3asBKU OT KineHTa. Korma
OPUXOAMT 3alpoc OT KIMEHTa, 00beKT mnepexoauT B cocrosHue WaitingForConnection —
OKMJAHHE YCTAHOBKHM COEIUHEHHS IO JIOKAIbHON CETH C COOTBETCTBYIOIIKMM OIEPATOPOM.
[Tocne momywenus cur"aiza Connected oObekT mepexoauT B coctosiHue Connected, u 310
O3Ha4aeT, YTO ONEepaTop TOTOB pPaboOTaTh C JaHHBIM KIMEHTOM. Bcst pabora omeparopa c
KJIMEHTOM IIPOUCXOTUT B ’TOM COCTOSIHUM.

U3 cocrostnus  WaitingForConnection 00beKT MOXKeT mepeiitu B coctosinue Idle, ecnu
OKHJJaHHE COEAMHEHUS C OIepaTopoM IpeBbICUT BpeMs T12.

IIpu nomyuenun curHama Disconnect, CBHIETENBCTBYIOLIETO 00 OKOHYaHWUHU
00CITy>)KMBaHUsI KIMEHTa, OOBEKT nepexoauT B cocTtosiHue Idle, B KOTOpoM OXuAaeT HOBBIN
3arpoc. B 3ToM xe cocTosiHIM 00BEKT MOXKeT 00paboTars curaan Terminate, TO €eCTh yKa3zaHHUE
3aBEPILUTH BCIO CBOIO pabOTy U OCBOOOIUTH ONEPATUBHYIO MAMSTh.
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Bpemennbie quarpammsl (timing diagrams). OToT BuA auarpaMM NpeAHa3HAYeH JUIs
HAIJSIIHOTO  M300paKeHUsI IMOTOKAa HW3MEHEHsI COCTOSHUM HECKOJBbKHX o00BekToB. Takas
BO3MOXHOCTb I10JI€3HA MIPU MOJEIMPOBAHNU BCTPOECHHBIX CUCTEM. PaccMoTpuM npumep.
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Ha puc. 3.22 mokazan ¢parmeHT padoThl cucteMbl AccessControl, KoTopasi yrpasisieT
OTKPBITUEM/OJIOKUPOBAHUEM JBEPU B TIOMEIICHUE IO TPEABSBICHUIO YEJIOBEKOM AJICKTPOHHOTO
KJTFo4a. Y 3TOM CHCTEMBI H300paXeHO TpU KOMITOHEHTHI. [lepBast, panel, sBrsieTcs yCTpOWCTBOM,
y KOTOPOTO €CTh JUCIICH JJIsi OTOOpaKEHUS TEKYIETO COCTOSIHUSI BCE CUCTEMBI U YCTPOWCTBO
CUHMTHIBAHUS JJICKTpOHHOro Kiroda. HMcxomno panel Haxommres B cocrosHuu locked
(cooTBeTCTBYIOMIAs HAAMKUCH OTOOpaXkaeTcs U Ha auciuiee). [lociie Toro, Kak 4eI0BeK MPHIOKHUIT
K 3TOMY YCTPOMCTBY 3JIE€KTPOHHBIM KJIIOY M YCTPOHCTBO CUMTAJO C HEro MH@opmaruio, panel
nochUIaeT 3Ty HMH(GOpPMAIMIO B BUAE coOOmIeHUs verify BTOpOH KOMIIOHEHTE — MPOIECCOPY
(access_processor) — u IEPEXOIUT B COCTOsTHUE Waiting. [Iporieccop 10 moydeHust COOOIIeHNUs
verify Haxomautcss B coctosHUM idle, mocne MoMydeHus 3TOTO COOOIICHHS OH MEepPeXOIUT B
cocrosiaue verify. Ilocime ycCnemHoOro OKOHYAaHHS TPOBEPKH JAaHHBIX 3JEKTPOHHOTO KITFOYa
npolieccop TockUIaeT KomMnoHeHTaM panel 1 door cooOmieHus unlock 1 MepexoauT B COCTOSIHHUE
enable. Kommnonenta panel mnepexomuT B cocTtossHue open. TpeThs KommnoHeHTa, door
(cobcTBEeHHO, cama ABEpb), A0 ATOro Haxonauinach B coctossHuu locked u, momyuyuB cooOrieHue
unlock, oTkpsiBaeTcst (To ecTh mepexoauT B coctosiHue unlock). OTKPBITON OHA OCTaeTCsi POBHO
5 CeKkyHH, Mocie 4Yero Mmpoleccop mpuchiiaeT el komanay lock m oHa 3akpbIBaeTcsi, TO €CTh
cHoBa mepexomuT B coctosiHue locked. OmHOBpeMeHHO mporeccop mockuiaeT komanay lock
TaKXe U KOMIIOHEHTE panel, koTopasi mepexoIuT B CBOE UCXOIHOM cocTostaue locked.

BI/I,Z[HO, qTOo Ha BPEMCHHBIX AuarpaMmmax, TaK¥XKEC Kak Ha AuarpaMmmax
HOCHGILOB&TGJ’IBHOCTGI;'I u KOMMYHI/IKaHI/II;'I, IMOKAa3bIBAOTCA TOJBKO I'JIABHLIC BETKHU AJTOPUTMOB,
TO €CTb OTCYTCTBYIOT BCTBJICHUA. OOBEKTBEI 1 MX COCTOSHHS OTKJIAABbIBAKOTCA 110 OCH OPAHHAT,
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BpeMs — 1o ocu alcmmce. Bpemsi rpagynpoBaHo B Kakoi-muOo mikane u3MepeHuid. B Harmem
IIpUMEpE KaX10€ IEJICHUE COOTBETCTBYET JIBYM CEKYHJIaM.

ObnacTh KaXA0ro 00BEKTa — 3TO MPSAMOYTOJIBHUK OTAEICHHBIA OT JPYroro, COCEIHEro
(mpyroro o00BeKTa) MPSAMOW JWHUCH, mMapawiebHOl ocu adcmucc. OOBEKTBI MOTYT
OOMEHUBATHCS COOOIIECHHUSAMH, 4Yepe3 KOTOpPHIE MPOMCXOAWUT CHHXPOHHU3AIMS UX ITOBEICHUS.
CooOuienust U300paXkaroTcs BEPTUKAIbHBIMU JIMHUSMU CO CTPEJIKaMU (BBEPX WJIM BHU3).

JAuarpammbl cxeMm B3aumMmojeilicTBusa (interaction overview diagram). Oton Tun
AuarpamMm SABJISACTCA CMCCBIO JUarpamMm aKTUBHOCTEH H AuarpaMm IocCJICI0BaTCIIbHOCTH.
Bmecto geiictBuii B y3:mbl  AMarpaMM  aKTHBHOCTEH — MOJCTABJISIOTCS — JUArpammbl
MOCJIEIOBATENbHOCTH (clieHapuH). TakuM o00pa3oM, JOCTHUTAETCS Leib 3a7aBaTh CIIOKHOE
MOBE/ICHUE C BETBJICHUSAMHU, TaK KaK MHAU€ Ha TuarpaMMax MOoCJIeI0BaTEIbHOCTH BETBICHUS HE
3a]aTh.
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