KoHcnekT nekuun no Kypcy «O6GBbEKTHO-OPUEHTUPOBaHHLIW aHanu3
M NPOeKTUpoBaHUE»

Nekuma 1. OcHoBbI NporpaMMHON UHXeHepUumn

OCHOBOW TPOCKTUPOBAHUS MPOTPAMMHOTO OOECTICUEHUS SIBISICTCS CHUCTEMHBIN TMOIXO/.
Cucmemuwiii nOOX00 — 3TO METOJIOJIOTHS UCCIICTOBaHMS 00BEKTa JIF0O0H MTPUPOIBI KAK CHCTEMBI.
Cucmema — DOTO COBOKYIHOCTh B3aUMOCBSI3aHHBIX 4YacTei, pabOTalONMX COBMECTHO
JUISL TOCTHXKEHUSI HEKOTOporo pesyibTara. Omnpeaensionuii npu3HaK CHUCTEMbl — IOBEACHUE
CHUCTEMBI B IIEJIOM HE CBOJUMO K COBOKYITHOCTH IOBEICHUSI YaCTEN CUCTEMBI.
Ilpocpammmuoe obecneuenue — 3TO CUCTEMa, BKIIOYamomas B ceOsd: KOMIBIOTEPHbBIE
MPOrpaMMBbI; TIOKYMEHTAIUIO; TaHHbIe, HEOOXOAMMBIE /I KOPPEKTHOM pabOThI MTPOTPaAMM.
IIpoexmuposanue 110 — 310 Tiponiecc co3aanus cruerudukaruii [0 Ha 0CHOBE MCXOIHBIX
TpeOOBaHUH K HEMY.
IIpoexm I10 — coBokymHOCTh cnienupukanuii [10 (BKIrOYaIOMIUX MOJETH U TMPOCKTHYIO
JOKYMEHTaIMI0), obecrneunBaromux co3ganue [0 B KOHKpETHOW MPOrpaMMHO-TEXHHUYECKON
cpene.
[TO mMoxHO pa30uTh HA B KJIacca: «Maioe» U «OO0JbIIoey.
«Manoey npocpammmnoe obecneuenue UMEET CIEAYIOIINE XapaKTEPUCTUKH:
® pelIaeT oJIHy HECTIOKHYIO, YETKO MOCTaBJICHHYIO 33/1auy;
® pa3Mep UCXOAHOTO KOJA HE MPEBHIIIAET HECKOJIBKUX COTEH CTPOK;
® CKOpOCTb pabOTHI MPOTrPAMMHOTO O0ECIEeUEHUS U HEOOXOIUMBIE €My pPeCcypchl HE UTParoT
00JIBI1I0N ponu;

e yuiepO OT HEMPaBUIHHON PaOOTHI HE UMEET OOJIBIIIOTO 3HAYCHHUS,

® MOJCpPHHU3ANUS MPOTPAMMHOTO OOCCIICUCHUS, JTOTIOJTHCHHE €ro BO3MOXKHOCTEH Tpelyercs
pEnKo;

® Kak IpaBWIO, pa3pabaThIBAE€TCS OJHUM IMPOrPaMMHCTOM HJIM HEOONbLIONW rpynmnoit (5 wimu
MEHEE YEJIOBEK);

e mnoApoOHas JOKyMEHTaIusl He TpeOyeTcs, ee MOXET 3aMEHHUTh HCXOAHBIN KOJ, KOTOPBIi
JIOCTYTICH.

«bonvwoey npocpammuoe obecneuenue wumeer 2-3 wunu  Oonee  XapaKTEPUCTUK
U3 CJIEYIOIETO MEePEUHs:
pelIaeT COBOKYITHOCTh B3aMMOCBSI3aHHBIX 33/1a4;

UCTIONIb30BAaHUE MPUHOCHUT 3HAYUMYIO BBITOIY;

yA00CTBO €ro UCTIOIb30BAHUS UTPACT BAXKHYIO POJIb;

00s13aTeIbHO HAJIMYHUE TIOJIHON U TIOHSITHOU JJOKYMEHTAIUH;

HHU3Kasi CKOPOCTh PabOThl IPUBOIUT K IMOTEPSM;

cbou, HeTpaBUiIbHAs paboTa, HAHOCUT OIIYTUMBIN yIiepo;

nporpaMMmbl B coctaBe I10 Bo Bpemst pabOThI B3aUMOICUCTBYET C APYTHMMH IPOrpaMMaMi |
IPOrpaMMHO-aIIaPaTHBIMU KOMILIEKCAMU;

paboTaeTt Ha pa3HbIX MIaThopMax;

e TpebyeTcs pa3BUTHE, UCTIPABICHUE OMINOOK, J0OABICHNE HOBBIX BO3MOKHOCTEH;

e rpyImmna pa3padOTYMKOB COCTOUT U3 OoJiee 5 UeIoBekK.

Janee paccmaTtpuBaeTcs NpoekTupoBaHue «Oompiioro» I10, MOCKONBKY co31aHue
«MaJyioro» HE BBI3BIBACT OOJBIIUX TPYAHOCTEH, HE TpeOyeT CHelUaJIbHOW TEXHOJOTUU U
UHCTPYMEHTOB.

Knaccudukanust mporpaMMHBIX TIPOEKTOB IO pa3Mepy TpYMIbl pa3pabOTYMKOB U
JUTUTEIHLHOCTHU TPOEKTA!
® HebombUUe npoekmyvl — IPOEKTHAs KoMaHAa MeHee 10 yenoBek, Cpok oT 3 10 6 MecCsIIIeB;
® cpeonue npoekmul — ipoekTHas komauaa oT 20 g0 30 yenoBek, MPOTIKEHHOCTh MPOEKTa 1-

2 roja;



® kpynHomacumadHvle npoekmsl — TpoekTHas KomaHga  oT 100 mo 300 denosex,
HPOTSKEHHOCTh MPOeKTa 3-5 JeT;
e cucanmckue npoekmuol — apmus pazpadotrunkoB ot 1000 o 2000 uenoBek u 6onee (BKItOUAS
KOHCYJIBTAaHTOB U COUCIIOJIHUTENEN), IPOTSHKEHHOCTD MpoekTa oT 7 Ao 10 ser.
C xonuma 60-Xx TroJOB MPOLLIOrO BEKAa N0 CETOAHSAIIHUX JHEW MPOJOJDKACTCS
TaK Ha3bIBaeMblil «xpusuc I10». BeipaxkaeTcs OH B TOM, YTO OOJBIIHE MPOCKTHI BBITIOTHSIIOTCS
C TIPEBBIIICHUEM CMETHI PacX0JI0B W/MIIH CPOKOB OTBEJECHHBIX Ha pa3palboTKy, a pa3pabOTaHHOE
IO He o6namaer TpeOyeMbIMH (YHKIMOHAIBHBIMH BO3MOXHOCTSIMH, HMEET HHU3KYIO
MIPOU3BOAUTENBLHOCTh U KauecTBO. [lo pesynpTaTam HccieI0BaHUN aMEPUKAHCKOM HHIYCTPUU
paspabotku [10, BemonHeHHbIX B 1995 roay Standish Group (www.standishgroup.com), Tosbko
16% npoeKTOB 3aBEPIIMINCH B CPOK, HE MIPEBBHICKIIH 3aIUIAHUPOBAHHBIN OIOKET U peain30BaIn
Bce TpeOyeMble (YHKIUU | BO3MOXHOCTU. 53% MPOEKTOB 3aBEPUIMIIUCH C OMO3/JIaHUEM,
pacxo/ibl MPEBBICUITN 3aIlJIAHUPOBAHHBIN OIOJKET, TpeOyembie (DYHKITMU HE ObUIH pean30BaHbI
B MIOJTHOM o0BeMe. 31% TmpoekToB ObLTH aHHYJIMPOBAHBI 10 3aBepiieHus. [IJis ABYX MOCIETHUX
KaTeropuil MpoeKTOB OIOKET CpPEeJAHEro MpOeKTa oKazajcs MpeBbIIeHHBIM Ha 89%, a cpok
BBITIOJIHEHUS — Ha 122%. B mocnegnue rojpl NporeHTHOE COOTHOILEHUE TPEX MEPEUUCICHHBIX
KaTeropuil MPOEKTOB HE3HAYUTEJILHO U3MEHSIETCS B JIYUILIYIO CTOPOHY.

1995 1998 2004 2009
31% aHHYIUPYIOTCS 10 3aBEPIICHUS 28% 18% 24%
53% He yKIanbIBalOTCA B IIOCTaBJICHHBIE CPOKH, 46% 53% 44%

NPEBHIIAIOT  3alJJAHUPOBAaHHBIE  pacxonbl W HY
pEATM3YIOT B MOJTHOM 00beMe TpeOyemblie DYHKIUN
16% 3aBepmiatoTCst B CpOK 26% 29% 32%

[IprunHbl HEYJAY:
HeUYeTKas ¥ HeMoIHast (POPMYITHMPOBKA TPeOOBAHUH;
HEJ0CTaTOYHOE BOBJICUEHHUE MOJIb30BaTeNel B pabOTy Ha/ MPOEKTOM;
OTCYTCTBHE HEOOXOIUMBIX PECYPCOB;
HEYOBJIETBOPUTEIILHOE TUIAHUPOBAHUE U OTCYTCTBHE IPAMOTHOTO YIPaBJICHUS POEKTOM;
4acToe U3MEHEHUE TPEOOBAHUN U CTICTIH(UKAIIIA;
HOBHM3HA M HECOBEPILEHCTBO UCIIOJIb3YyEMOM TEXHOJIOTUH;
HEJ0CTaTOYHAs MOAEP>KKa CO CTOPOHBI BBICIIETO PyKOBOJICTBA;
HEJI0OCTaTOYHO BBICOKAs KBAIM(UKAIUSA pa3pabOTYMKOB, OTCYTCTBHE HEOOXOAMMOTO OMBITA.
[IpoGneMbl, BO3HHUKAIOUIME TPU CO3JAHUH TMPOTPAMMHON CHUCTEMBI, HWILTIOCTPUPYET
kapukatypa «Kadenny mosBUBIIasiCs B mporpaMMHUCTCKoM (onbkiiope B 1970-x.
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IlepBblii pHUCYHOK (BEpXHMM CcJ€Ba) IOKa3bIBa€T, UYTO 3aKa3YMK HE MOXKET TOJIKOM
chopmynmpoBaTh TpeOOBaHHWsA, 3aBhIIAET MX. Ha BTOpOM puHCYyHKE (BEpXHEM B CEpEIUHE)
JIEMOHCTPHUPYETCS, UTO OTBETHOE MPEUIOKEHUE MOCTABIIMKA HE BIIOJHE COOTBETCTBYET 3asiBKE
3aKa3uuKa, JETald IOHATHl NPEBPaTHO. AHAIMTUK MpejIaraeT OMIMOOYHYIO 3SCKU3HYIO
apxXUTeKTypy (BBepxy cmpasa). [IporpaMMuCcThI cO3/1a10T KO/ ¢ ommOKamu (BHU3Y cieBa). [locne
OTJIAaJKU CcHCTeMa BBeJeHa B JeiictBue (BHM3Yy B cepeaumHe). To, 4yTo Ha caMoM Jeine
TpeOOBaJIOCh, YKa3aHO Ha IMOCJIECIHEM PUCYHKE (BHU3Y CIIPaBa).
[Tpy nyiaHMpPOBaHMU MPOEKTOB 3a4aCTyIO MO TEM WM MHBIM IPUYMHAM YCTaHABIUBAIOTCS
HEBBITIOJTHUMBIE CPOKH, 3aKJIa/IbIBAIOTCA HEJOCTATOYHbIE pecypchl. Takum 00pa3oM, BO3ZHUKAIOT
besnaoedxncuvie npoexmoi (death march projects)'. IpusHaky Ge3HAIEKHOTO IPOEKTA:
® [UIaH NpOEKTa CXaT 0oJjiee 4YeM HAIOJOBHHY IO CPaBHEHHIO C HOPMAJIbHBIM PACUETHBIM
IUTAHOM;

® KOJMYECTBO pa3pabOTYMKOB yMEHBIIEHO Oojiee 4YeM HaIoJOBHHY II0 CPaBHEHUIO
C IEHCTBHUTEIBHO HEOOXOIMMBIM IS IPOEKTa JTAHHOTO pa3Mepa U MacIiTaoa;

e OIO/KET U CBSI3aHHBIE C HUM PECYPChI ype3aHbl HATIOJIOBUHY;

e TpeboBaHUS K (YHKIUSIM, TPOM3BOIUTEIBHOCTH W JPYTHMM XapaKTePUCTUKaM BJBOE
NPEBBIMIAIOT 3HAYCHHS, KOTOPbIE OHH MOTJIM OBl HIMETh B HOPMAJIbHBIX YCIOBHUSX.

Jlpyroil npuuMHONW HEBEPHOTO IUIAHUPOBAHMA SIBJIAETCS 3a0Jy’KACHHUE OTHOCHUTENIBHO
POU3BOIUTEIHLHOCTH MPOSKTHUPOBIIUKOB. B OosblioM npoekre obmiasi Mpou3BOAUTENEHOCTh
rpynnsl pa3pabOTYMKOB HE PaBHA CyMME IPOU3BOAUTENILHOCTEH OTAEIBHBIX WIEHOB I'PYIIIbI
(mocuuTaHHOM Kak eciau Obl OHM paboTamu B oAMHOUYKY). OO0 3TOM B KHuUTe «Muduueckuit
genoBeKo-Mecsaiy” munreT Openepux bpykce. Beisoas bpykca:

e camas yacTas IpUYMHa POBajla — HEXBAaTKa BPEMEHH;

e yHor/a paboThl HEllb3sl yCKOPHUTh, HE HCIIOPTUB PE3yJbTaT;

® YENOBEKO-MecAll — OINacHoe 3a0yXIeHHE, MOCKOJIBbKY IMPEAINoNaraeTcsi, 4Yro KOJIMYECTBO
Jro/1ed U MECSIIbl MOXKHO IIOMEHSTh MECTaMU;

® pa3zeseHue 3a/1a4l MeX/ly HECKOJIbKUMHU JIOJJbMH BbI3bIBAET HAKJIAHbIE 3aTPATHI,

®  CCIIM MPOEKT HE YKJIAIbIBACTCS B CPOK, TO JOOABICHHE JIO/ICH 3aI€PIKUT €To elie OoblIe;

e «cepeOpstHOil mynn» HeT!

[TocnenHee mONOXKEHHE KacaeTcsi TEXHOJIOTMH pa3paboTku. Bbpykc yTBep:kmaer, dTo
TEXHOJIOTUH, MO3BOJIAIOUIEH Ha MOPSAJOK MOBBICUTH IMPOU3BOJUTEIBHOCTh Pa3pabOTUMKOB, HE
cymiectByeT. To ecTb, Helb3s IMOJlaraTh, YTO Kakas-Iu00 HOBEHIIas TEXHOJOTHA pa3pabdoTKu
MO3BOJIUT OCYIIECTBUTH MPOeKT B 10 pa3 OwicTpee.

bpykcy npunamnexxut Metadopa MpoekTa B BHJIE KPYIHOTO 3Beps IONABILErO B
CMOJISIHYIO siMy. Takoe NpeJcTaBlIeHHE HarlsiqHO M300pakaeT He0OXOAMMOCTh KOMIIPOMHCCOB
npu pazpadotke [10. Kak 3Beps He MOKeT 0CBOOOINUTH M3 CMOJIBI OIHY JIally, HE YTOIUB TIy0ke
JpyTue, Tak U pyKOBOAMTENb MPOEKTAa MOXKET pelaTh OAHY IpoOieMy (HampuMep, MOBBIIIAET
kadgectBo I10) Tonbko 3a cuer ycyryoneHus apyrux (omiagka, HUtMgoBKa TpeOyIOT BpEMEHH,
JIEHET, JII0JICH).

OcoGeHHOCTH COBPEMEHHBIX MPoeKToB [10:
® CII0)KHOCTb — HEOThEMJIEMasl XapaKkTepucTHka co3nasaemoro I10;
® OTCYTCTBHE IOJIHBIX aHAJIOTOB U BBICOKAsH JI0JIsl BHOBB paszpabatsiBaemoro [10;

e Haiuuue yHacinenoaHHoro IO u HEOOXOIMMOCTh €ro MHTErpaluu ¢ pa3padaTbIBAEMbIM
110;
® TEPPHUTOPHAIBHO paclpeeieHHast 1 HEOJHOPOAHAs cpeaa (QyHKIIMOHUPOBAHNUS;
e 0O0JbIIOE KOJMYECTBO YYACTHUKOB IPOEKTHPOBAHUSA, Pa300LIEHHOCTh U Pa3HOPOIHOCTh
OTIENBHBIX TPYTIT Pa3padOTINKOB IO YPOBHIO KBATHU(HKAIIMU U OTIBITY.
Pazpabotka [10 umeer cneaytomue cnenupuieckie 0COOEHHOCTH:

' [onsiTHe Ge3HAEKHOTO POEKTa BBeeHO DaapaoM Mopaanom. Cm. D0sapd Hopoon. TlyTh kaMuKajse. 2-¢ U3
— M.: Jlopwu, 2004

2 Bpykc ®@. Muguueckuii 4eT0BEKO-MeCSL] WK KaK CO3/JarTcs IporpaMmuble cucteMbl. — CIT6.: Cumson-Tloc,
1999



e HebopMmanbHBIA  xapakTep TpeOoBaHuit Kk [IO m dopmann3oBaHHBIT OCHOBHON OOBEKT
pa3paboTKu — MPOrpaMMBbl;

e TBOPUYECKUH XapakTep pa3paboTKu;

e gyamusm [IO, kotopoe, C OJHOW CTOPOHBI, SIBISETCS CTAaTUYECKUM OOBEKTOM —
COBOKYIIHOCTBKO TEKCTOB, C JPYroil CTOPOHBI, — JHMHAMMYECKUM, IIOCKOJIbKY IIpHU
AKCIITyaTaluu MOPOKAAIOTCS MPOILIECCH 00paOOTKH TaHHBIX;

® [IpU CBOEM HCHONB30BaHuU (3kcmutyartanun) [10 He pacxomyeTcs U He U3HAITUBACTCS;

®  HEOLIYTHUMOCTB», «BO3AYIIHOCTH» [IO, dro moaTalkuBaeT K OE30TBETCTBEHHOMY
nepeebIBaHUIO, TOCKOIBKY JIETKO CTEpeTh U TMepemnucarbh, 4Yero He CHAeNaellb IpU
IIPOCKTUPOBAHUM 3JaHUM U annaparypsl.

[Tyrem Bbixoma u3 kpusuca [IO crtano co3manue mporpamMmHON WHXKeHepuu (software
engineering). Hnowcenepus 110 (software engineering) — COBOKYITHOCTh MH)KEHEPHBIX METOIOB U
cpenctB coznanus [10. dynnaMeHTanbHas ujes MPOrpaMMHON MH)KEHEPHH: MPOCKTHPOBAHHE
[1O siBnsieTcst popManbHBIM IPOIECCOM, KOTOPBIN MOYKHO U3y4aTh U COBEPIIEHCTBOBATb.

OcBoeHHe U MPaBUIBHOE MPUMEHEHHE METOJOB U CPEACTB MPOTPaMMHON WH)XKEHEPUU
IIO3BOJISACT IIOBBICUTH KA4YE€CTBO, 00€eCIIeYnTh YHOPaBIAEMOCTD IMPOLECCa MPOCKTHUPOBAHUA.

DTanbl CTAaHOBIIEHUS U pa3BUTHs SE:

e 70-e mu 80-e rompl — cHcTeMaTu3alusg M CTaHAApTU3alus MpoueccoB cozaanus [10
(CTpYKTYpHBIN TTOIXO.)

e 90-e roapl — Hayvajgo mepexoja K COOPOYHOMY, HHAYCTPHAIBHOMY crioco0y cosmanus 110
(00BEKTHO-OPHUEHTUPOBAHHBIH MTOIXO]T)

[IporpaMMHasi WH>XEHEpHsl MPHUMEHSETCS A YIOBIETBOpeHHUs TpeboBaHui 3akazumka I[1O.

OcHOBHBIE 1I€JIM TPOrPAMMHOM MHKEHEPUH:

e CucreMbl AOJDKHBI CO34aBaTbCd B KOPOTKHE CPOKUM H COOTBCTCTBOBATH Tpe6OBaHI/15[M
3aKa34MKa Ha MOMEHT BHEIPEHUSI.

e KauectBo 1O 10MKHO OBITH BEICOKHM.

e Paspabotka 1O nomxHa ObITh OCYILIECTBIEHA B PAMKaX BbIJCIEHHOTO OI0JKETA.

e (Cucrembl JIOJDKHBI pabOTaTh Ha OOOPYIOBaHMM 3aKa3yhKa, a TaKXKe B3aUMOJICHCTBOBATDH
¢ umetromumcs [10.

e CucreMbl JOJIZKHBI OBITE JIETKO COITPOBOXKAACMbIMHU U MaCHITa6I/IpyeMI)IMI/I.

OCHOBHBIM TOHSTHEM MPOTPAMMHON MHXKEHEPUH SIBISICTCS TOHITHE HCUSHEHHO20 YUKIA
110. JKusnennwiti yuxn 110 (software lifecycle) — 310 epro1 BpeMeHH, KOTOPhI HAYMHACTCS C
MOMCHTA NPUHATUA PCIICHUA O HGO6XO,Z[I/IMOCTI/I CO3JaHUus I10 u 3akanunBaeTcsd B MOMEHT €I0
MIOJTHOTO U3BSITUS U3 SKCILTyaTalllu.

I * >

2
=

OcHOBHOM HOPMAaTHUBHBI JOKYMeHT, pernamentupyrommid JKI[ IIO — crannmapt
ISO/IEC 12207: 1995 “Information Technology — Software Life Cycle Processes” (I'OCT P
NCO/MBK 12207-99). B pamkax texnomoruii co3ganust 110 monsitue XKII yrounsercs, HO
yKa3aHHbIE CTaHAPThl HE HAPYLIAIOTCS.

C Touku 3peHus crarnueckoil crpyktypsl XKL sBisieTcst coBokynHocThro npoueccos XKL,

Ilpoyecc JKI] — Habop B3aMMOCBS3aHHBIX JEHCTBUM, MpeoOpa3yomux HEKOTOPHIE
BXOJIHbIE JAHHBIE U PECYPCHI B BHIXOHBIE.

Kaxnaplii mporecc xapakTepusyercsl 3ajlayaMy, METOIAMU UX PEIICHUS, JACHCTBYIOIIMMU
munami, pesynbratamu. IIponeccst XKL npotekaror napamiensHo. Kaxaelid npouecc pasaeneH
Ha Ha0op NEWCTBHM, Kaxaoe NeicTBhe — Ha Habop 3amad. Kaxawlid mporecc, ACHCTBUE WU
3aJaya MHUIUHPYETCS M BBIOMHSAETCA 1O Mepe HEoOXOIMMOCTH, NPUYEM HE CYLIECTBYET
3apaHee ONpPeJIeICHHbIX MOCIeA0BaTEIbHOCTE!N BBIMOIHEHHUS.

e OCHOBHBIC (IPHOOPETEHHE, MMOCTABKA, pa3pab0TKa, IKCIUTyaTaI|sl, COTIPOBOKICHHE);
e BcrIOMoOraTenbHble (JIOKyMEHTHpOBaHHE, YIpaBleHUE KoH(uUrypaluei, obecrneueHue
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Ka4yecTBa, BepUPHUKALIHsI, aTTeCTallus, COBMECTHAs OLIEHKA, ayAUT, pa3perieHne npooaem);
e OpraHu3alMOHHBIE (yNpaBlieHHE, cO37aHue WHQPPACTPYKTYPHl, YCOBEPILICHCTBOBAHHUE,
oOydeHue).

Jlns o3HaKOMIIEeHUS IpUBEEM conepxkanue npoueccos JKII.

Ilpoyecc  npuobpemenus  BKIIOYAeT  CIEAyIOLIMe  JIEHCTBUSA:  WMHUIMHUPOBAHUE
npuoOpeTeHus; TOArOTOBKY 3asBOYHBIX MPENJIOKEHUN; IOATOTOBKY H KOPPEKTHPOBKY
JIOTOBOpA; HAJ30p 3a JAEATENbHOCTBIO TIOCTAaBILMKA; MPUEMKY M 3aBeplIeHHE padoT.
JleiicTByromue nMia: 3aKa3yuK, MOCTABIIUK. 3aladydl NPUOOPETEHMsI: ONpPEIEICHUE 3aKa3uuKOM
cBoux norpebHocteil B [10; ananu3 tpeboBanuii k [10; npuHATHE pelieHUs O NMPUOOPETEeHUN
[1O; BeIpaboTKa IUIaHAa NPUOOPETEHMS] M 3asBOYHBIX MPEUIOKEHUN; BHIOOP MOCTaBLIMKA;
IOJTrOTOBKA U 3aKJIIOYEHHE JIOTOBOPA € IMOCTABLIMKOM; KOHTPOJb 3a COOJIOJAEHUEM YCIOBUH
JIOTOBOpA; KOPPEKTUPOBKA JIOTOBOPA IMPU HEOOXOJUMOCTH.

IIpoyecc nocmasku BKIIIOYAaeT B ceOsl cienyrolue JeHCTBUS: HHUIIMUPOBAHUE TTOCTABKH;
MOJTOTOBKY OTBETa Ha 3asgBOYHBIC MPEIUIOKEHHUS; MOATOTOBKY JOTOBOpa; TUIAHHMPOBAHUE
U BBIIIOJTHEHHUE TIOCTABKHM; KOHTPOJb IIOCTaBKM; MPOBEPKY M OLEHKY. JleHcTByromue nuua:
3aKa34dK, IMOCTABIIMK. 3a/Ja4¥l TIOCTABKH: OIEHKA MOCTABIIMKOM 3asSBOYHBIX TMPEIIOKCHHA;
HOJTOTOBKM M 3aKJIIOUYEHHE JIOTOBOPAa C 3aKa3YMKOM, KOHTPOJb CO CTOPOHBI IOCTaBLIMKa
3a COONIO/ICHNEM YCIIOBHU JOTOBOpa, MPHHATHE PEIICHUS O NPUBJICUCHHH CyOmoapsaIanka
WIN BBINOJIHEHUH PabOT CBOMMH CHJIaMM, BbIpaOOTKa IJIaHA YIIPABICHHSI TPOEKTOM U JIp.

Ilpoyecc paszpabomku BKIIOYAaeT B ce0sl CIEAYIOMIAE ICHCTBUS: MOITOTOBUTEIHHYIO
paboty; anamu3 TpeboBanuii k IIO; mnpoextupoBanue apxurektypel I[10;  nerambHOe
npoektupoBanue 110; konuposanue 110; tectupoBanue I10; nnterpanuto I10; ycranosky I10;
npuemky I1O. J[leiicTBytomue nuna: pa3paboT4yMK, 3aKa3yvK. 3ajadyd pa3pabOTKU: BbIOOp
monenn JKI[ IIO wm cormacoBanume c¢ 3aka3yukoMm; omnpeneineHue TpeOoBanuit k 11O
(yHKIIMOHANBHBIX W HE(QYHKIMOHAJIBHBIX); ONpeAeJeHue cocTtaBa KoMmmoHeHToB [1O
¥ CO3[JaHHe JIOKYMEHTAIlMd TIO KaXKJOMy KOMIIOHEHTY; MOZEIHpPOBaHHWE M crenupuranms
komrnoHeHT [1O; mnnaHMpoBaHME WHTErpallMd KOMIIOHEHT; CO3JlaHHE€ HCXOJAHBIX TEKCTOB
KOMITOHEHT; MTOMCK W UCTPaBJICHNE OMNOOK B UCXOIHBIX TEKCTaX M JOoKyMeHTanuu; coopka [10;
pasBepThiBanue [10; onieHka pe3ynbTaToB.

Ilpoyecc skcnayamayuu BKIOYaeT B ceOs ClENyIOUIME JIEHCTBUS: MOATOTOBUTENIBHYIO
paloTy; SKCIUTyaTallMOHHOE TECTUPOBAHME; OSKCIUTyaTallUIO; MOMIEPKKY I0JIb30BaTENeH.
HeticTBytomue nuia: onepatop (opranuzanusi, skcruryatupyroias [10), monbp3oBatenu. 3agadn
9KCIUTyaTallMu: BbIpaOOTKAa IUIaHA OJKCIUTyaTalldM M JKCIUIyaTallMOHHBIX CTaHIApTOB;
COCTaBJICHUE TIPOIEIyp JOKATU3AIMHA M Pa3pelIeHUs] MpoOJieM SKCIUTyaTallui; MOUCK OUIHOOK
B I1O mepex BBOOM B 3KCIUTyaTallMIO €ro HOBBIX BEPCHIf; OKa3aHHE MOMOIIM IMOJIb30BaTENIIM
¥ KOHCYJIbTHPOBAHUE.

IIpoyecc conpogodicoenus BKIIOYAET B ceOs CleAylolue JeHCTBHS: MOATOTOBUTEIBHYIO
paboty; aHanu3 mpooOsieM U 3anpocoB Ha mMoaudukanuio [10; mpoBepky U MPUEMKY; TEPEHOC
IO B npyryio cpeay; cuiarue IIO c¢ oskcrutyaranuu. JleWcTByromue Juma: ciayxo0a
COIIPOBOKJICHHUS, TOJIb30BATENN. 3aa4i COMPOBOXKICHUS: BBIPAOOTKa IJIaHA CONMPOBOXKICHUS;
COCTaBJIGHUE NPOLENyp JOKaJIM3allMd M pa3pelieHus NpoOieM COMPOBOXKIEHUS; OLIEHKa
nenecooOpasHocT BHeceHUs Moaudukanuii B [10; nmpuHsATHE permeHust 0 MOIU(BUKAIIH; TIOMNCK
ombok B IIO mocnme ero Mmonudukanuu; npoBepka wueiaoctHoctu [1O; apxuBupoBaHue
IIPU CHATHUU C 3KCIUTyaTalluy; 0Oy4eHHE MOJIb30BaTENeH.

Ilpoyecc ~ Ooxymemmuposanus ~ BKIIOYaeT B cebs  cieyrole  ACHCTBUS:
NOJTOTOBUTENBHYIO paboTy; TPOEKTUPOBAaHME H pa3pabOTKy JOKYMEHTALMH; BBIITYCK
JOKYMEHTALUH; COIPOBOXKICHHE.

IIpoyecc ynpaeénenus xongueypayueii B ce0s clenyromme IeHCTBUS: MOJATOTOBUTENBHYIO
paboty; coznanue 6a3bl 3HaHui 0 [1O (koHuUrypauum), KOHTPOJIb 3a KOH(Urypauuen; yyer
COCTOSIHUSI KOH(HUTYypanuu; OIEHKY KOH(UTIYypaunuu; ympaBleHHE BBITYyCKOM H mocTtaBky I1O.
Kongueypayus 110 — 3T0 COBOKYNHOCTb CBEICHMH O €ro (YHKUHMOHAJIBHBIX M (PU3NUYECKUX
xapakrepuctukax Ha Bcex ctamausx JKI[ [TO. OcHoBHas 3amaua ynpaBiieHUs] KOHPUTYpaIuei:



OpraHM3alys, CHCTEMaTUYECKUM yUeT U KOHTPOJIb BHeceHus u3meHenuil B I110.

Ilpoyecc obecneuenus kavecmeéa BKIIOYaeT B ce0s  cledyomue  JIeHCTBUS:
NOJTOTOBUTENBHYI0 paboTy; oOecreueHHe KadecTBa NPOAYKTa; oOecleyeHne KayecTBa
mpoiiecca; obecrieueHne Apyrux mnokasareneit kadectBa [10. 3amaum obecriedeHUs KavyecTBa:
rapantupoBanHoe cootrBercTBue 10 TpeboBaHUsAM 3aKa3zunKa, 3a(UKCHPOBAHHBIM B JIOTOBOPE;
rapanTupoBanHee coorBercTBHe TmporeccoB JXKI[ TIO, meTtomoB pa3paboTku, KBamuUKAIAN
MEPCOHANIA YCTAHOBJICHHBIM CTaHIAPTaM.

Ilpoyecc eepuguxayuu BKIIOYaET B ceOsl cClenylonue ASHCTBUS: IMOATOTOBUTEIBHYIO
paboty; Bepudukanuio. OcHOBHas 3amada BepuUKANMM — TIPOBEPKA COOTBETCTBUS
pa3paboTaHHbIX TTporpamm B coctare [10 ux cnerudukaumsm.

Ilpoyecc ammecmayuu COCTOUT B ONPENEICHUH MOIHOTHI COOTBETCTBHSI pa3pabOTaHHOTO
1O TtpebGoBanusiM 3aka3zumka. OCHOBHas 3ajgada aTTECTAllMd — OIICHKA JOCTOBEPHOCTH
tectupoBanus [10. Kak npaBuiio, /uist aTTeCTaliuy MPUBJICKAIOT HE3aBUCUMBIX SKCIIEPTOB.

Ilpoyecc  cosmecmmuoui  oyewku  BKIOYAeT B CceOs  CIeAyromue  JIEWCTBHS:
MOJITOTOBUTENIbHYIO PabOTy; OILEHKY yMPaBICHHS MPOEKTOM; TEXHUYECKYIO OIEeHKY. OCHOBHAs
3a/ladya COBMECTHOM OLEHKU — KOHTPOJIb IJIAHUPOBAHUS U YIIPABJICHUS PECYpCaMu, IEPCOHAIIOM,
UHPPACTPYKTYpOIl MpOeKTa.

Ilpoyecc ayouma cOCTOUT B OMNPEIEIIEHUU TOJTHOTHI COOTBETCTBHS INPOEKTA YCIOBUSIM
JIOTOBODA.

Ilpoyecc paspeuwienus npobrem TpenycMaTpUBaeT aHAIM3 M paspelieHue MpoodseM,
Bo3HuKkaromux B TeucHue JKI I10.

Ilpoyecc ynpaenenus BKIIOUaeT B ceOsl cleayrolue IeHUCTBUSA: MOATOTOBUTENIBHYIO
paboTy; IJIaHUPOBAHKE; BHITIOJHEHUE U KOHTPOJIb;, MPOBEPKY U OILICHKY; 3aBEpIICHUE. 3ajadu
yIOpaBJIEHUS: MPOBEPKA TOCTATOYHOCTH UMEIOUINXCS PECYpPCOB; COCTaBlieHHE IpaUKOB padoT;
OIICHKA 3aTpaT; BhIICJICHHE PECYPCOB; pacCIpe/IeICHHe OTBETCTBEHHOCTH; OI[EHKA PUCKOB.

Ilpoyecc co3z0anus ungpacmpykmypsl COCTOUT B BBIOOpE U TOIACPKKE TEXHOJIOTUHU
paspabotku [10, cTaHAapTOB U UHCTPYMEHTAIBHBIX CPEJICTB; BBIOOPE U YCTAHOBKE anmapaTHbIX
U MPOrPaMMHBIX CPEACTB, HEOOXOAMMBIX AJisi pa3pabOTKH, HKCIUTyaTallud U COMPOBOXKICHUS
I1o.

Ilpoyecc ycoeepuiencmeosanuss ~ TPEeIyCMAaTPUBAET OLIEHKY, H3MEpEHHE, KOHTPOIb
u ycoBepiueHcTtBoBanue rmnporeccoB JKI[ I1O. OcHoBHas 3agadya yCOBEpPIIEHCTBOBAHUS —
MOBBILICHHUE TPOU3BOIUTEIHHOCTH TPY/Ia.

Ilpoyecc obyuenus BKIIIOYAET B ceOs CIEQYIONINE ACHCTBHS: MOATOTOBUTEIBHYIO paboTy;
pa3paboTKy y4eOHBIX IUJIAaHOB, KYPCOB,

MaTepHaos., peanu3aIuio TJTAHOB
oOyueHwusl. 3amgaun oOy4eHMUs:
PopmupoBaHie V=IEEERNE IepBOHAYAIbHOE OOydeHHe MepCoHaa;
TpeGoBaHuit MOBBIIIICHUE KBATU(UKAIINH [TEPCOHATIA.
[Ipomneccrr XK1 1O B3anmocBsi3aHbL.
Beog B Junamuky, 1. e. pasButue XKI[ Bo
MpoekTMpoBaHue AeiicTeme BPEMEHH ONPEILISICT MOOelb HCUSHEHHO2O
yuKa.
Mooenv JKI] TI0 — 310 CTpPyKTYypa,
SKcnnyarauus u OTIpe eSO [MOCIEI0BATENLHOCTD
Peanusayus conpoBoXaeHne BBITMIOJIHCHUSI M B3aWMOCBSI3H  TPOIIECCOB,
JNEUCTBUUA W 3a/lad Ha MPOTSKEHUH BCETO
CHATKHE C KL .
3KCMMyaTaLwy B JIF000H MOJIEITH }KIZI
paccMaTpuBaeTCsl Kak COBOKYITHOCTh CTauit
XK.
@ Cmaousa JKI] — »1o 4acte XKIJ

OrpaHu4€HHasl BPEMCHHBIMH paMKaMH, I10



3aBEPIICHUY KOTOPOM JIOCTUIAeTCs OIPENCICHHBI BAKHBIA pe3yJabTaT B COOTBETCTBUHU C
TpeboBaHusIMU 11 naHnHou ctaauu JKII.
Mopemu XKII;
e KackajaHas (BojoIagHas);
® OCHOBaHHas Ha (popMaNbHBIX Pe0OPa30BaAHUIX;
® WUTEpaIMOHHBIE (TOMIAroBas U CIUpabHas).

Cxema kackaaHoi moaenan 2KI1:

[TpuHIMIBI Kackaouou modenu: Gukcanus TpeOOBaHMI K CHCTEME B Hauaje MPOEKTa;
Iepexo/ CO CTa/INM Ha CTA/IMIO TOJBKO IMOCIIE MOJTHOTO 3aBepIIeHUs paboT Ha TEKyIIeH CTaauu;
HEJIOIyCTUMOCTh BO3BpaTa Ha INPOWJCHHbIE CTaAMU; XKecTkas mpuBsska mnpouecco KI|
K ctagusMm K.

Cranust ¢gopmuposanus mpe6oeanuii BKIIOYAET TNPOLECCHl, MPUBOAAILIME K CO3/IaHUIO
JOKyMEHTa, onuchiBatoniero moseneHue [10 ¢ Toukn 3peHHs BHEIIHETO 110 OTHOUICHUIO K HEMY
HaOroatens ¢ Gpukcanueit Tpe0oBaHUN OTHOCUTENIBHO €ro KauecTBa.

IIpoexmupoeanue OxBaThIBae€T MpoLEecChl: pa3paboTky apxutTekTypsl [1O, pa3paborky
CTPYKTYp IIPOrpaMM B €ro COCTAaBE U MX JIETAJIbHYIO CHelU(PUKALIUIO.

Peanuzayusa wnu KogupoBaHUE BKIIIOYAET MPOLECCHl CO3JaHMSl TEKCTOB IPOrpaMM Ha
A3bIKaX IPOrpaMMHUPOBAHUS.

Ha stane mecmuposanus npon3BOANUTCS COOCTBEHHO TECTUPOBAHHE, a TAKXKE OTIAlIKa U
oneHka kauectna [10.

Be6oo 6 oeiicmeue — »10 pazBepThiBanue I[1O Ha 11€€BOM BBIUUCIUTEIBHOM CHUCTEME,
o0yueHHe nojabp30BaTeNnel 1 T.11.

Oxennyamayusa 10 — 310 ucnonb3zoBanue [10 g pemieHuss NpakTUYECKUX 3a4ad Ha
KOMITBIOTEPE ITyTEM BBIIIOJHEHHUS €€ IPOrpaMM.

Conposooicoenue 110 — 31o iporiecc coopa nHpopmaruu o kadectse [10 B skcmmyaranmm,
yCTpaHEHUs OOHAPYXEHHbIX B HEM OLIMOOK, €ro A0pabOTKH M MOAM(UKAIMH, a TaKxke
W3BEIICHNUS T0JIh30BaTENICH O BHECECHHBIX B HETO U3MEHECHHUSX.

JlocTonHCcTBa: Ha KaxaoM craaun (GopMHUpYyeTcs 3aKOHUEHHBbIH Ha0Op MPOEKTHOM

PopmMUupoBaHue TectuposaHue

TpeboBaHWi

( - 1~ o

Y > e BE.D,qa
[NpoexkTUpoBaHue neumaue

()

Peanmzauua

SchnyaTau,Mﬂ W
COMNpoBoxaeHne

)
CHeATUE C
akcnnyaTayum




JOKYMEHTAIlUM, OTBEYAIOUIMA KPHUTEPHUSM TIOJHOTHI W COTJIACOBAaHHOCTH; BBINIOJIHSIEMbIC B
JIOTHYHOHW TOCTIEIOBATEIBLHOCTH CTAAHK paboT 0OJIeryaroT MIAHKPOBAHUE CPOKOB 3aBEPIICHHS
BCEX pabOT M COOTBETCTBYIOUIMX 3aTpar. HemocTaTku: mo3nHee oOHapy>keHUE MPoOIeM; BBIXO
U3 KaJeHIapHOTro rpaduKa, 3ama3IbIBaHue C MOJIy9eHUEM Pe3yIbTaTOB; BHICOKHIA PHCK CO3IaHUS
CHCTEMBI, HE YJIOBJICTBOPSIONIEH N3MEHUBIIMMCS MTOTPEOHOCTSM IOJIB30BaTENCH; N30BITOUHOCTh
JOKYMEHTAIUH; HEpaBHOMEpPHAsl Harpy3Ka YJICHOB TPYIIIBI, pabOoTaloNIei Hajl IPOSKTOM B XOJIe
XKL,
Heun3z0eskHble BO3BpaThl HA NpeAbIAYLIHE CTANHM B KACKATHOH MOJ eI

Ha camom [fiene HEBO3MOXHO JBHraTbCs CTPOrO TOCTYNAaTeIbHO, HEOOXOIUMO
BO3BpAlIAaThCs, YTOOBI WCIPABIATH OIIMOKH, CACTAHHBIC HA PaHHUX CTAJWsAX, YCTPAHATH
HEJIOJICJIKH, YUUTHIBaTh MEHSIOUIMECS B XOJ€ MpoekTa TpeOoBaHus. B aToM Kpoercs mpuumHa
HEJIOCTATKOB BOJIOTIATHOW MOJICIIH.

Ocobennoctu  moodeau KL, ocnoganHol Ha  POpMATLHLIX — NPEeoOPA3ZOBAHUSIX:
UCTIOJIB30BaHUE CIICIMABHBIX HOTAUH U151 POpMaIbHOTO OMUCAHUS TPEOOBAHMIA, KOAMPOBAHNE
U TECTHPOBAHHE 3aMEHSETCS IpoleccoM ImpenoOpa3oBaHus (opManbHON cnenudukanuu
B UCIIOJIHSAEMYIO Tporpammy. JlocTOMHCTBA: (popMaibHBIE METObI TApaHTHPYIOT COOTBETCTBUE
IO cneundukanusm TpedoBanuii k I10, T. 0. BONIPOCH HAZEKHOCTH M O€30IACHOCTH PEIIAOTCS
camu cobOoi. Hemocratku: OoyibIIME€ CHUCTEMBI  CIIOKHO  omHcaTh  (OPMaTbHBIMHU
cneunuKanusamMu; TpeOyIoTCs CHEUUANIbHO MOATOTOBICHHBIE W BBICOKO KBaJTH(HUIMPOBAHHBIE
pa3pabOTUYHKH; €CTh 3aBUCUMOCTh OT CPEACTB pa3pabOTKU U HOTAITUHU CHIEIU(DUKAITHH.

7/~ Cbopka 1 BBOA,
: B felicTBre
dPopmarbHas TpeboBaHwm ,
cneuudukaums 1 y SkennyaTauus v
dopmanbHoe conpoBoXaeHve
. __\.NpeobpasosaHve 1 ‘
dopmarnbHas =Y
cneumukaums 2 : a
< dopmarnbHoe akcnnyatauum
dopmarbHas \ npeobpasoBanue 2 [
/-
cneumdukaumus N ‘ UT. A. ‘
dopmarbHoe

npeo6pasoBaHue N

Cxema mopnenu 7K1, ocHoBaHHOH HAa (pOPMAJILHBIX NPE0OPA30BAHUAX
OcoOeHHOCTH UMmepayuoHHbIX Mooenell:
e Tqpolecc pa3pabOTKH  pa30MBAeTCs Ha MOCJIENOBATEILHOCTh  IIaroB,  BBITIOJHSIEMBIX
LUKJINYECKY;
® pa3HbIC BUJBI IEATEILHOCTH HE MPHUBSI3aHbl HAMEPTBO K ONPEICICHHBIM dTanaM pa3padoTKy,
a BBIMOJHSIIOTCS TI0 Mepe HEOOXOAUMOCTH, MHOT]a TOBTOPSIFOTCS, 10 T€X MOp, MOKa He OyieT
MOJTyY€H HY>KHBIA pe3yJIbTaT;
e ¢ Kaxaou mnpoineHHod wurepauueidl [10 HapamuBaeTcs, B HETO HHTETPUPYIOTCS HOBBIE
pa3zpaboTaHHBIE KOMIIOHEHTHI.



B urepanmonnoii nomaroBoit moaenu JKI[ mpoekt pa3zduBaeTcssi Ha HECKOJIBKO YacTeu.
Kaxnas yacth cozgaercs B paMKax OTIENbHOM utepauuu. PaboTel B paMKax UTEpalud BEIyTCs

Anangs TpeGoBanHE

Ananas Tpefopansi

L, JN

[poexTaposanue [IpoexTaposansE: [IpoexTaposane:
L, L, 21,
Foagupozamme Fogepozamme Fogmpozamme
L, L, L,
TecTapoeanas TecTapopanEas TecTapoBaras
L, L,

1-z HTepamEs

PazeepraiBanme PassepTmiBanme

L

DECTITY ATAIHE

2.7 HIepaIEs 3-g HTepamHA

1o KackajgHou cxeme. [0 OKOHUaHMM KaXIOW HUTEpALMU, HAYMHAsl CO BTOPOM, ITPOU3BOJMTCS

UHTETpalus pe3yibTaToB pabOThl Ha

JAHHOM WTEpaluu C TEeM, 4YTO OBUIO CJEJaHO Ha

npeabaymux. Tak mpeoosieBatoTCs HEJOCTaTKU KacKaja.

Cxema nomaroBoii urepanuonHoi moaean AKIL{
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Cxema cnimpasabHoit Moaenau KL

Oco0GeHHOCTH CIIMPAIEHOW MOJIEIH:




e o0mas CTpyKTypa ACHCTBUN Ha KaXKIO0M HTEpallud — IUTAHHUPOBAHME, OTMpENeTIeHUEe 3ajad,
OTPAaHMYEHUN W BapUAHTOB PEIICHHUM, OLEHKA MPEUIOKEHHBIX PpELIIEHUNH U PHUCKOB,
BBINOJIHEHHE OCHOBHBIX Pa0OT UTEpalMU U OLIEHKA UX PEe3yJIbTaTOB;

e pElIeHHE O HayaJle HOBOW UTEpalluy IPUHUMAETCSI HA OCHOBE PE3YJITaTOB MPEbIIYIIEH;

e JIOCPOYHOE MPEKpaIleHUE MPOEKTa B ciiyyae 0OHAPYKEHUS ero HEeleneco00pa3HOCTH;

® B KOHIIE KMUHUKACKa», 3aBEPIIAIONINICS BbITycKoM (pruHanbHOi Bepcuu T1C.

JlocTonHCTBa UTEPALIMOHHBIX MOJIETIEH:
MIOJIHBIN y4deT TpeOOBaHMH 3aKka3uuKka, OOJIbIIEe €ro y4acTHe B MPOEKTE;
paBHOMEpHAas HarpysKka Ha rpyIimny pa3paboT4HKOB;
paHHee 0OHapyKeHHE IPOOIIeM U MX pa3pelieHue M0 Mepe BOZHUKHOBEHUS;
YMGHI)IHGHI/IG pI/ICKOB Ha Ka)KI[OI\/JI I/ITepaIII/II/I.

HepgocraTkn ~ UTepallMOHHBIX ~ MOJENEH:  CIOXKHOCTh  IUTAHMPOBAHUSA;,  IUIOXast

JOKYMEHTHPOBAaHHOCTH co3aaBaemoro [10.

[TpobGnemMoit coBpeMEHHOI MPOTrpaMMHON WHXKEHEPUHU SIBIISIIOTCS «TSDKEJIBIC» IPOIIECCHI.

XapaKkTEpUCTUKU «MAINCEN020» NPOYecca:

1) HE0OXOAMMOCTh IOKYMEHTHPOBATh KaXKJ0€ IEUCTBHUE pa3pabOTINKOB;

2) MHOXECTBO pPabOYMX NPOAYKTOB (B TEpPBYIO OdYepenb - JTOKYMEHTOB), CO37aBa€MbIX B
OropoKpaTHIecKoi atMocdepe;

3) orcyTcTBHE THOKOCTH;

4) neTepMUHHPOBAHHOCTH (JOJITOCPOYHOE JI€TalbHOE IUIAHUPOBAHUE U MPENICKa3yeMOCTh BCEX
BUJIOB JICATEIBHOCTH, paCIpe/elICHHe YeIOBEUSCKHX PeCypCcoB Ha UITMUTENBHBIA CpPOK,
OXBAaThIBAIOIINIA OOJIBIIYIO YACTh MPOEKTA.

[IpoTHBONOIOKHOCTBIO «TSKEIIOT0» TPOLIECCa SBISIETCS «1€2KOGECHbII) Npoyecc — OCHOBA

ObicTpoit wim TuOKON pazpabotkm [1O (agile software development). I'mOkass pa3spaboTka

opueHtupyercs Ha 3(Q(EKTUBHYI0O KOMMYHHKALMIO MEXIy pa3paOOTYMKaMH, BBICOKYIO

KBaJIM(UKALMIO Pa3pabOTYMKOB U Apyrue (PakTophl, MO3BOJIAIOIIME COKPATUTh PacxXoibl Ha

«OIOpPOKpaTHION.

Manudect rubkoit pazpaboTku:

e UHauBUIYyMBI U B3aUMOZCHCTBHS LIEHATCS BBIIIE TPOLIECCOB U HHCTPYMEHTOB.

e PaGotaromee [10 nieHUTCS BBIIIE BCEOOBEMITIONICH TOKYMEHTALINU.

e CoOTpyIHUYECTBO C 3aKa3UMKaMHU [IEHUTCS BBIIIE COTTIACOBAHUS YCIOBUN JOTOBOPA.
e PearupoBanue Ha I3MEHEHUS IICHUTCS BBIIIE COOJIIOICHHS TUTaHA.

BaxHo, 4yTO crosiiee B JIEBOM 4YACTM HE OTMEHSET CTOSIIEIO B MPaBOM (JOKyMEHTaIus,

MPOLECChl, MHCTPYMEHTHl IUIaHBl Ba)XXHbI, HO B MEHbBIIEH CTENEHH, YeM HWHIAUBUAYYMBI,

B3aMMOJICHCTBYSI, paboTaromuii «copT» U pearupoBaHre Ha U3MEHEHU ).

[TpuHIIUTIEI OBICTPO pa3pabOTKU:

1. Juamor «JuMuoM K JIHIY» —

caMblii  d(ppeKTUBHBIH  crocob g y Genoi FocKH
oOMmeHa nHpopmanuen. o
2. W30bITOuHas «TKECTHY (7_%
TEXHOJOTUM  (JONOJHUTENbHBIE
pabouyne  MPOOYKThI,  IUIAHBI, § Tenedon
JMarpaMMbl, JTOKYMEHTBI) CTOUT g Bmp,eosanmy
AOPOTO. e-mail
3. bonee MHOT'OYHUCJICHHBIE
KOMaH/IbI TpeOyIOT Oosee Gymara ayamosanucb
«TSDKEJBIX» TEXHOJIOTHIA.
(xonopHo) TemnepaTypa kaHana (ropsiyo)
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JlobaBuM  Takxe, YTO KonuuecTtso «TSHKENbIN» npouecc
BO3MOXXHOCTH «IETKUX» pa3p360TqVIKOB,

IpOIIECCOB HE Oe3rpaHUYHBL Heobxogumoe
Jlns pemieHust KpymHoi 3agaun | ANSA ycnexa
MOAOMACT TOJIBKO «TSKEIIBIM
nporecc. Jlerkuit nponecc He
II03BOJINT OOJIBIION KOMAaHIE,
HEOOXOAMMOM NJIsl peanu3aiuu
KPYITHOTO MIPOEKTA,
B3aUMOJIEMCTBOBATE
JOCTaTO4HO 3((HEKTUBHO.

~__———_— «Ierkuii» npouecc

—_——

4. bonbuas «TSKECTDH) Pa3mep 3agaum
npouecca IMOAXOMUT IS
MPOEKTOB C OOJbIIEH KPUTUYHOCTBIO.
[Ton KpUTHYHOCTHIO MOHMMAIOTCS MaciuTaObl TOCIEACTBHN OTKa3a paspadareiBaemoro I10.
YPpOBHM KPUTUYHOCTHU:
I) mortepst ynoberna;
IT) moTeps BaKHBIX TaHHBIX W/WIH pabOvero BpeMEeHH;
I1T) moTepst HEBO3MECTUMBIX CPEICTB, TIOPOTOCTOSIIETO 000PYI0BaAHHS;
IV)noteps yenoBedecKko KU3HU.
[Ipumepsr: 1) nanHbie BBIAHBI HE B BUJAC OUarpamMmbl, a B Buae Ta0muibl; 1) «cuHuil sxpan
cmepti»; III) B3pBIB pakersl «ApuaH-5» 4 wuioHs 1996 roma (500 000 000$) m maccoBoe
oTkioueHue snektpudectBa B CeBepHoit Amepuke 14 aBrycra 2003 r. (4-10 T'ura$); 1V)
HelpaBUIbHas paboTa MEIUIIMHCKOW PEHTI€HOBCKOM ycTaHOBKH Therac-25 (3 cmeptn).
5. Bospacranme  oOpaTHO  CBA3M W KOMMYHMKAllMM  COKpamlaeT  MoTpeOHOCTh
B IIPOMEKYTOUHBIX MPOAYKTAX.
6. JucuuruiiHa, yMEHHE M IOHMMaHHE MPOTHBOCTOAT THpoleccy, (opMaTbHOCTH
U TOKYMEHTHPOBAHUIO.
7. Tlorepst 3¢(eKTUBHOCTH B HEKPUTUYECKHX BUAAX AESATEIHLHOCTH BIIOJIHE JIOITyCTUMA.
OCHOBHBIE HaIIPABJICHUSI PA3BUTHSI COBPEMEHHOW MPOrPaMMHON HHKEHEPUU:
1) VYnpasnenue TpeOOBaHUSIMH
2) VYmparieHue KOHUTYpaUEeH U U3MEHEHUSIMU
3) VYnpasnenue kauectBoM [10
4) HUrepanmonnas paszpadortka [10
5) Hcnonp3oBaHue KOMIIOHEHTHON apXUTEKTYPHI (0ObEKTHO-OPUEHTUPOBAHHBIH MTOIX0]T)
6) BusyanbHoe moaenupoBanue [10

INuTepaTypa K nekuum 1

Bpykc @. Muduyeckuii 4eaoBeKo-MecsI UM KaK CO3/1al0TCs nporpammubie cuctembl. — CII6.:
Cumson-IImroc, 1999

Benmpoe  A.M.  [IpoekTupoBaHHMEe  TPOrpaMMHOTO  OOECHEYEHHs  SKOHOMHYECKHX
nH(pOpMAITMOHHBIX cucTeM: YueOHuK. — M.: ®unancel u ctatuctuka, 2005

KobGepH A. Beictpas pazpaboTka mporpaMMHoro obecrneuenus. — M.: JIOPU, 2002

Commepsmin U. Mmxerepus mporpaMmMHOro obecrnedenus. 6-¢ u3nanue.: [lep. ¢ anrn.: — M.:
Buneamc, 2002

’Korones E. A. Texnonorusa nporpammupoBanus — M.: Hayunsiii mup, 2004

Kynamun B. B. Texnomorum nporpammupoBanus. KommnoHeHTHBIM moaxoa. — M.: bunowm.
Jlaboparopwust 3nanuii. 2007
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Nexuumsa 2. MOOEIN U UX POJNIb B CO3O0AHUN CUCTEM.
OBbEKTHAA MOLOEJIb

OpHa M3 OCHOBHBIX MPOOJEM MpHU CO3AaHUM OOJIBIIUX U CIOKHBIX CHCTEM, B TOM UHCIIE
I1O, — sT0 mpobnema CIIOKHOCTH. BUABI CIOXHOCTH: TEXHUYECKAs CIOKHOCTh U CIIOKHOCTh
ynpapieHus. TexHuueckas CJI0)KHOCTh MOXKET OBITh BbI3BaHa!
® CTPYKTYPHOH  CIOXXHOCTBbIO  (OONBIIMM  KOJNUYECTBOM  OJIEMEHTOB U CIIOKHBIMU
B3aMMOCBSI3SIMU MEKTy HUMH);

® OTCYTCTBHEM IOJHBIX aHAJIOTOB, OTPAHUYMBAIOIIEE BO3MOKHOCTh MCIOJIB30BaHUS THUIIOBBIX
MPOEKTHBIX PEIICHUH U MPUKIAIHBIX CUCTEM;

® HEOOXOIMMOCTHIO MHTETPAIMH CYIIESCTBYIONIMX U BHOBb pa3padaThIBaeMBbIX MPUIIOKCHHIA,

¢ (YHKIMOHUPOBAHUEM B HEOJHOPOJHON cpe/ie Ha HECKOJIbKHUX alMapaTHBIX MIaThopMax;

® BBICOKMMU TPEOOBAHUAMHU K HAJICKHOCTH U MMPOU3BOIUTEILHOCTH.

CH0XXHOCTD yIPaBICHUS TIOPOKAACTCS CIICTYIONIMMHE IPUIUHAMU:

® CUJIbHOE BO3JCHCTBHE BHEIIHEH cpeibl (MOJUTHKA, SKOHOMHUYECKAs CUTyallusi, KOHTPAKTHI,
MHOTO 3aMHTEPECOBAHHBIX JIUII, IPOTUBOPECUUBLIC TPEOOBAHUS);

e  QOJIBIION KOJUIEKTHB Pa3paboTINKOB, MHOTO Pa3JIUMYHBIX ITPOSKTOB U TPOIYKTOB;

® pa3zo0lIEHHOCTh U Pa3HOPOAHOCTh OTAEIBHBIX TPYII pa3pabOTUMKOB IO YPOBHIO
KBaTM(UKAIIMKA U TPAJHUIMSIM HCIIOJIb30BAHUSI HHCTPYMEHTAIBHBIX CPENICTB;

e 3HAYWTEIbHASI BpEMEHHAs POTHKCHHOCTH IMPOCKTA.

[Tonxon K pemieHuro 3Toi MpoOieMbl OCHOBAH Ha MPHUHIIMIE «pPa3leisii W BIAacTBYI»
(divide et impera). CiiokHast IporpaMMHasi CUCTeMa JOJDKHA OBITh pa3/ielicHa Ha HEOOIBIIHE
MOJICUCTEMBI, KaXKAYI0 U3 KOTOPHIX MOXKHO pa3padaThiBaTh HE3aBUCUMO (B KaKOI-TO CTETIEHU) OT
Opyrux. JIeKOMITO3HIHS SBISICTCS TJABHBIM CIIOCOOOM IPEOJIONICHUS CIOXKHOCTH pa3paboTKu
[1O. [IpuHUUITBI IEKOMIIO3ULIUHN:
® KOJMYECTBO CBS3CH MEXKAY IMOJACHCTEMaMHU JOKHO OBITh MUHUMAIIbHBIM («HU3KAs

CBSI3aHHOCTBY» WM «citaboe 3anermienne» — Low Coupling);
® CTeMeHb B3aUMOJICHCTBUS BHYTPH KaXKIOW TMOJCHCTEMBI JOJKHA OBITh MaKCHUMAalIbHOM
(«cupHas CBA3HOCTBY WITH «BbICOKasi mpouHOocTh» — High Cohesion).

[Ipu pa3dueHuH CHUCTEMBI Ha TIOJCUCTEMBbl HEOOXOAUMO BBIMIOIHUTH CIEAYIONIUE
TpeOOBaHUS:

e KaXJas MoJCHCTEMA JO0JKHA HHKAIICYJIUPOBATh CBOE COJIEP)KUMOE (CKPBIBATh €ro OT JIPYTUX
TIOJICUCTEM);

e KaXIas IMOACHCTEMa JOJDKHA HWMETh YETKO OINpeAeNieHHBIH WHTEepPEiHc ¢ apyruMu
MOJICUCTEMaMH, YCTaHABIMBAIOIINN CTAaHIAPTHBIC OTPAHUYEHHS Ha B3aUMOICHCTBHE.

CnemoBaHue OJTHM TMpaBWIaM YBEIUYHMBACT IOHATHOCTh W MOIUDUIIUPYEMOCTH
co3maBaemoro I10.

JlBa OCHOBHBIX TOAXO/AAa K JEKOMIIO3UIIUH CHUCTEM: (DYHKYUOHATLHO-MOOYIbHYIIL,
OCHOBaHHBIM Ha (YHKIMOHAIBHON JEKOMIIO3UIIMM, TPHU KOTOPOH CTPYyKTypa CHCTEMBI
OTMCHIBACTCS B TEPMHHAX HEpapXUH e¢ (PYHKIHMA U HepapXuHl CTPYKTYp HAAHHBIX;, 0O0bEKMHO-
OpUEHMUPOBAHHDBII, WCTIONB3YIOMNNA OOBEKTHYIO JIEKOMIIO3UIUIO, MPH KOTOPOM CTPyKTypa
CUCTEMBI OIMCHIBACTCS B TEPMHHAX OOBEKTOB W CBS3eH MEXIy HHUMH, a TOBEJACHUE CHUCTEMBI
OTMCHIBAETCS B TEPMHHAX OOMEHa COOOIICHUSIMH MEXIy oO0bekTamu. [1oaxoapl UMEIOT MHOTO
obmiero. JIOCTOMHCTBOM BTOPOTO TMOAXOJA SIBJISICTCS TO, YTO ©CTh €IWHAs HepapXus, W HET
HEOOXOJMMOCTH OTCJICKUBATh COOTBETCTBUE MEXIY JABYMS HepapXusMu (PYHKIIHOHAIbHO-
MOIYJBHOTO TIOIX0/1A.

B pamkax 060oux moaxoa0B UCIoNb3yeTcs MoHsATHe apXUTeKkTypsl [10. Apxumexmypa 110
— HA0Op KITFOUEBBIX MPABWII, ONIPEACIISIONINX OPTaHU3AINIO CUCTEMBI:
® COBOKYMHOCTBH CTPYKTYPHBIX 3JIEMEHTOB CUCTEMBI U CBSA3EH MEXIy HUMU;
® [OBEJCHHE PJIEMEHTOB CUCTEMBI B MPOIIECCE UX B3aUMOICHUCTBUS;

e Hepapxus MOJCUCTEM, OOBEANHSIIONINX CTPYKTYPHBIC AIIEMEHTHI,



® APXUTEKTYPHBIN CTHJIb (TUTIOBOM CIIOCOO OpraHU3allud CUCTEMBI).

Apxurekrypa IIO MHOromMepHa, TIIOCKOJIBKY pa3jMYHBIC CIEIUAIUCTH  paboOTaroT
¢ e€ pa3NTUYHBIMU acmneKkTamu. Pa3nuuyHble MpeAcTaBICHUS apXUTEKTYphl CIYyXKaT pa3lIudHbIM
nessM (Mozens «4+1y»):

e mpencraBieHHe (YHKIMOHATBHBIX Bo3MokHocTedl [IO  (mpexacraBieHne BapuUaHTOB
WCIIOJIb30BaHUsI, COJEpIKAILEE CLEHAPUU B3aUMOJCUCTBUS CUCTEMBbl C BHELIHEHW CpeloH
U POJIU, KOTOPBIE UTparoT mosib3oBatenu [10 u BHEITHUE CUCTEMBI);

® TIpelCTaBIICHHE JOTHYeCKOW opranm3anuu 10 (Jlormueckoe mpeacTaBiICHHE, AJIEMEHTaAMU
KOTOpOFO SABIIAKOTCA ITAKETHI, IIOACUCTEMBI, KJIACChl, CBsA3U MC)K)Iy HI/IMI/I),

e mpeacTaBieHHE (PU3NIECKON CTPYKTYPBI MPOTPaMMHBIX KOMIIOHEHT, BXOJAIUX B coctaB [10
(mpencraBiieHne peaau3auu, IEMEHTaMU KOTOPOTO SIBISIOTCS KOMIIOHEHTHI, CBS3H MEXKIY
HUMHU);

® TIPENICTaBIICHUE CTPYKTYPhI MOTOKOB YIPABIEHUS M ACMEKTOB MapayienbHo padoter 110
(mpeacTaBiieHHE TIPOIIECCOB, JIEMEHTHI KOTOPOTO: TIOTOKH yIPABICHUS, HUTH, TAPAJUICITU3M,
CUHXPOHM3AIIHS);

e onucaHue pusuueckoro pazmenieHus KoMnoHeHT [10 mo y3i1aM BBIYMCIUTENBHON CHCTEMBI
(mpencraBiieHHE pa3MEIICHHS, JJIEMEHTBl KOTOPOTO: Y3Jbl BBIYUCIUTEIBHOW CHCTEMBI,
YCTPOMCTBA, TMHUH CBSI3H, 33/1a4H).

Jlornyeckoe MpeacraBneHue
npeacraBneHune peanusauuun

AHanuUTKK, pa3paboTunk

NMpepnctaBneHue MporpamMmucT
CTpykTypa BapuaHToOB Ynpasnenue 10
ncnoJsib3oBaHuUA /
Monb3oBaTtenb
@DYHKLUMOHANBHOCTb MpeacraBneHue
pa3meLyeHuns

CucTteMHbIN UHXeHep
Tononorusi cuctembl
BHeapeHwue, nHctannaums
KoMmyHukaums

Cpenu 5-Tu mpencrtaBieHHMM 0co00oe MECTO 3aHUMAaeT Mpe/CTaBIEHUE BapHaHTOB
UCTIOJIB30BaHUs, TIOCKOJIBKY OHO MCIIOJB3YETCs TP YIPABICHUN Pa3paOOTKOM, CITy)KUT CBOETO
poJia CKEJNETOM MPOEKTA.

Kaxnoe apxumexmypnoe npeocmasnenue — 370 MOJIeNb CUCTEMBI C ONPEAEICHHON TOUKH
3peHus, B KOTOPOW OTPaXE€Hbl JIMIIb CYLIECTBEHHBIE acCHEKTbl U OIYIIEHO BCE, 4YTO
HECYILIECTBEHHO MIPU JAHHOM B3IJISIE HA CUCTEMY.

Mooens 110 — 310 PpopmanuzoBaHHoe onucaHue cuctemsl [10 Ha ompeeneHHOM YpOBHE
abcrpakunu. Kaxmas MoJenb ONMUCHIBAET KOHKPETHBIA aCIeKT CHCTEMBI, HCIONb3yeT Habop
JarpaMM WM GOpMabHBIX ONMHUCAHUM U TOKYMEHTOB 33JaHHOTO (opmara, a TaKkKe OTpaXkaeT
TOYKY 3pEHHS W SBISETCS OOBEKTOM JESATEIBHOCTH PA3JIUYHBIX JIIOACH C KOHKPETHBIMHU
UHTEpECaMH, pOJISIMH WIM 3azadamMu. Mozenu ciy’kaT IOJE3HbIM HMHCTPYMEHTOM aHalau3a
npoOyieM, oOMeHa wuH(poOpManueld MeEXJAy BCEMH 3aWMHTEPECOBAHHBIMH  CTOPOHAMH,
npoekTtrpoBanus [10. MonenupoBanue crnocodcTByeT 0osee MOJTHOMY YCBOECHHUIO TpeOOBaHMIA,
YIJIyYILIEHUIO KaYeCTBA CUCTEMBI U MOBBILIECHUIO CTETIEHU €€ YIIPaBIsIEMOCTH.
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I'panu byu:

«Mooenuposanue s6nsemcs YeHmMpaibHbM 36eHOM 6Cell 0eAmenNbHOCMU NO CO30AHUIO
kauecmeennozo 110. Mooenu cmpoamcs 011 mo2o, 4modbl NOHAMb U OCMBICAUMb CIMPYKMYPY U
noseoenue 6yoyweu cucmemvl, 061e24ums ynpagienue npoyeccom ee co30anusi U YMeHbUUmMb
B03MOJICHBIUL PUCK, 4 MAKIHCe OOKYMEHMUPO8Amsb NPUHUMAEMble NPOEKMHble PeUleHUS. »

Apxumexmypno 3HauuMbli d7lemeHm — 3TO JJIEMEHT, 3HAUUTENbHO BIHAIOMIMNA Ha
CTPYKTYpy  CHUCTeMBI, €€  (YHKUIMOHAIBLHOCTh, TMPOU3BOAUTEIHLHOCTh,  HAJIEKHOCTH,
3alUIIEHHOCTb, BO3MOKHOCTh pa3BuTus. [loacucremsl, ux uHTEpdEnchl, Iporecchl U MOTOKU
YOPaBICHUS SBISIFOTCS APXUTEKTYPHO 3HAYUMBIMHU AJIEMEHTaAMHU.

CymiecTByIOT pa3iInyHble Tpaduueckue MOJENH, HCTHoJb3yeMble mpu pazpadotke [10:
OJIOK-CXEMBbI, KOHEYHbIE aBTOMAThl, CHHTAKCHUECKUE JUArpaMMEbl, ceMaHTHueckue cetn. Obmee
UX TOCTOMHCTBO IpadUyecKuX MOJeNel — HarJIsJHOCTb.

BusyansHoe (rpaduyeckoe) MOAECTUPOBAHHWE — TIO3BOJSET OMMCHIBATH MPOOJIEMBI C
MOMOIIbIO 3PUMBIX aOCTpakUui, BOCHPOU3BOISAIIUX TOHSATHS U OOBEKTHl PEaJbHOrO0 MUpA.
MonenupoBaHue OCYIIECTBISCTCS MPH TOMOINU SI3bIKa MOJIEITHPOBAHMSI, KOTOPHIN BKIIIOYAET B
ce0s1: AIIEMEHTBI MOJICNIH; HOTAIUIO (CHCTEMY 0003HAYEHHH ); pyKOBOJCTBO 1O UCIIOIH30BAHUIO.

MogenupoBanue He sBisgercs Lenbio paspabotku [10. JuarpamMmmbl — 3TO JIMIIb
HarsaHbe n300paxenus. [Ipuunnel, noOysxaaromye npuderaTh K uX UCMOJIb30BaHHUIO:

1. T'paduueckne Momenu MOMOTAIOT MONYYUTh OOIIee MPEACTaBICHHE O CHCTEME, CKa3aTb O
TOM, Kakoro poja abCTpakiuu CYIIECTBYIOT B CHUCTEME M KaKH€ €€ YacTH HYXIAIoTCs
B JJAJIbHEHIIIEM YTOYHCHHH.

2. TI'paduueckue momenu oOpa3yrOT BHEIIHEE MPEICTABICHUE CHCTEMBbl U OOBSICHSIOT, YTO 3Ta
cuctema OyJeT JenaTh, TEM caMbIM 00JIETYaroT OOIICHHE C 3aKa3UUKOM.

3. TI'padpuueckue Moaenu oONETHaIOT H3yUYEHUE METOJOB MPOEKTUPOBAHUS, B YAaCTHOCTH
00BEKTHO-OPUEHTUPOBAHHBIX METOJIOB.

B npouecce coznanus [10 ucnonb3yroTcs CAeayoMne BUAbI MOIEIICH:
®  MOJIENH ACATEIHHOCTA OpPTraHu3aIuu (MM MOJIETH OU3HEC-TIPOIIECCOB):

0 wmogaenu "AS-IS" ("kak ectp"), oTpaxarolue CylnecTBYIIee MOJ0KEHHE;
0 wmogenu "AS-TO-BE" ("kak momkHO OBIT"), OTpa)KaIOILIUE MPEACTABICHUE O HOBBIX
npoleccax U TEXHOJIOTUAX pabOThl OpraHu3alnu;
e Mogenu mnpoektupyemoro IIO, kotopeie crpostrcss Ha ocHoBe Mojaenu "AS-TO-BE",
YTOYHSIIOTCS ¥ IETATH3UPYIOTCS 10 HEOOXOIUMOTO YPOBHSI.

CoctaB Mojenei, UCHOIB3YEMBIX B KaXKIOM KOHKPETHOM TMPOEKTEe, U CTENEHb HX
JIETAJIbHOCTHU B OOILEM CIIy4ae 3aBHUCST OT CIEAYIOLUX (PAKTOPOB: CIOKHOCTH MPOEKTHPYEMOM
CUCTEMBI; HEOOXOIMMOI TOJHOTHI €€ ONUCAHUS; 3HAHWI M HABBIKOB YYACTHHUKOB IPOEKTA;
BPEMEHHU, OTBEACHHOTO Ha MPOEKTUPOBAHHE.

Jns oGneryenus Tpyna pa3paboTUUKOB M aBTOMAaTU3UPOBAHHOTO BBIMTOJIHEHUSI HEKOTOPBIX
PYTHHHBIX AeicTBHiA ucnonb3ytorcss CASE-cpeocmea (Computer Aided Software Engineering).
B nactosmee Bpemsi CASE-cpeactBa oOecredyuBarOT MOAJNEPKKY OONBIIMHCTBA MPOIIECCOB
)ku3HeHHoro nukia I10, yto mo3Bomsier roBoputh 0 CASE-texnomorusix pazpadotku I[1O.
CASE-mexHonoeus — 3T0 COBOKYIMHOCTh METOI0B mpoekThupoBaHus [0 u MHCTpyMEHTaIbHBIX
CPEJICTB /I MOJCIMPOBAHUS TIPEIMETHOM 00J1acTH, aHaIu3a Mojeneit Ha Bcex ctaausax XKL T10
u pazpabotku I10.

OObexkTHasT MOAENb SBISIETCS KOHLENTyaJdbHOW 0a30i 0O0OBEKTHO-OPUEHTUPOBAHHOTO
noaxoxaa (OOI).

[Tpobnemsl, ctumynuposasmue pazsutae OOIT:

e Heo0XxoanMMOCTh MOBBIIMIEHUS MPOU3BOJUTEILHOCTH Pa3pabOTKH 3a CUYET MHOTOKPATHOTO
(moBTOpHOTO) Hcnonb3oBanus [10.

e Heo0xoauMocTh yHpOILEHHUS CONMPOBOXKICHUS W MOAU(DUKALUHU pa3padOTaHHBIX CHCTEM
(JToxanu3arys BHOCUMBIX U3MEHEHUH ).

e (OOneryeHre MPOCKTHUPOBAHUS CHCTEM (3a CUET COKpAILICHHS CEMaHTUYECKOTO pa3phiBa
MEXIYy CTPYKTYpOH pelraeMbIx 3a1ad u cTpykrypoi [10).
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3aberasi Brepen, CKakeM, Kakue pemieHus AaHHeIx npoormem maer OOIL Ilpu OOII
M3MEHEHUsl JIOKAJU3yIOTCS BHYTPH Kiacca (KOMIIOHEHThl WJIM TaKeTa, €CIU H3MEHSIOTCS
HECKOJIbKO KkitaccoB). CeMaHTHUECKHW pa3pblB  JTUKBHIUPYETCS, TOCKOJBKY CYITHOCTH
MPEeMETHOM 00JIACTH TPECTABISAIOTCS OOBEKTaMHM, CIEAOBATEIBHO, Pa3paOdOTUMK U 3aKa34HK
(MoTb30BaTeNb) ONMEPUPYIOT CXOKHUMH MOHATUSAMU. [[OBTOpHOE HCIONB30BaHUE TOCTHTASTCS 3a
CUYeT TOCTPOEHUS CHCTEM C HCIOJb30BaHHEM OHOIMOTEK TOTOBBIX KOMIIOHEHT — MOIYJei
(3aMMCTBOBAHO U3 CTPYKTYPHOTO WX (YHKIIMOHATBLHOTO MMOAX0/1a).

Kpartkas uctopus OOII:

1967: si3p1xk Simula — 161t cpeii 00bEKTHO OPUEHTUPOBAHHBIX;

1970-e: Smalltalk — momy4nsn JOBOJNIBHO HIMPOKOE PACHPOCTPAHEHUE;
1980-¢: Teopernueckue ocHoBsl, C++, Objective-C;

1990-e: Meroast OOA u OOD (Booch, OMT, ....), nosiBuiics si3bIk Java;
1997: Ilpunsar crangaptr OMG UML 1.1.

B ocHOBe 00BEKTHO-OPUEHTHPOBAHHOTO IMOAX0/A JIC)KUT OOBEKTHAS JEKOMITO3UIIHS, MTPH
3TOM ctatuyeckas cTpykrypa [1O ommceiBaeTcs B TepMUHAX OOBEKTOB U CBSI3eH MEXKIY HUMH, a
nuHamuueckuit aciekT [1O onuckiBaeTcst B TepMUHAX OOMEHa COOOUIEHUSIMH MEXKTy OOBEKTaMH.
Kaxnpiii 00BEKT cHCTeMBbl 0O0JagaeT CBOMM COOCTBEHHBIM MOBEICHHUEM, MOJCIUPYIOIIUM
MIOBEJICHHE 00BEKTa PEaTbHOTO MHPA.

OObeKTHast MOJIEINb SIBIISIETCSI €CTECTBEHHBIM CIIOCOOOM MPEACTABICHUS PEabHOTO MHpA.
Ona sBisiercst KoHuentyanbHoi ocHOBOMl OOIl. Ocuognbimu npunyunamu €€ TOCTPOSHUS
SBIISIOTCS:

e a0CTparupoBaHUE;

®  HWHKATCYJISINS;

®  MOJIYJBHOCTD;

e uepapxus.

JloToTHATE THHBIC TIPUHIIATIBL:
® TUIH3AIHNS,

® MapajieNu3M;

® yCTOWYHMBOCTH (persistence).

Abcmpacuposanue  —  3TO
BBLIEJIICHUE HaunboJee
CYIIECTBEHHBIX XapaKTEPUCTHK

HEKOTOPOTO OOBEKTA, OTIUYAOIINX
€ro OT BceX Jpyr'uX BHJOB
00BEKTOB, BAXKHBIX C TOUKH 3PEHUS
JAIBHEMIIEro paccMOTPEHHMs M aHalu3a, W WIHOPUPOBAaHHME MEHEE BaXKHBIX WM
HE3HAUUTENBHBIX JAeTaneid. AOCTpakiuen sBisercs Jodas MoJeNb, BKIIOYaromas Haumboiee
Ba)XKHbI€, CYLIECTBEHHbIC WJIM OTJIMYUTENIbHbIE XapPaKTEPUCTHKH HEKOTOPOro o0O0beKTa, Hu
UTHOPUPYIOIIas MEHEE Ba)KHbIC WM HE3HAUMUTENIbHBIC JeTald. AOCTparupoBaHHE MO3BOJISET
YIPaBJIATh CIIOKHOCTBIO CHCTEMBI, KOHLIEHTPUPYSICh Ha CYIIECTBEHHBIX CBOMCTBaX OOBEKTA.
AOCTpakiysi 3aBUCUT OT MPEAMETHON obiacTu
U TOYKH 3pEHUS — TO, YTO BAXKHO B OJHOM
KOHTEKCTE, MOXXET ObITh HE BaXXKHO B JIPYIOM.
Br1i6op mpaBumiibHOTO Habopa aOCTpakIuil Juist
3aJJaHHOM TpeIMEeTHON O00JIaCTH TMPEICTaBIAET

]
L]
-]

[]

cobom TJIABHYIO 3aauy 00BEKTHO-
OPUEHTUPOBAHHOTO MPOEKTUPOBaHUS. OOBEKTHI
U KJIacChI — OCHOBHBIE  a0CTpaKIHH

NpeIMETHOM o0nacTu.

Unkancynayus — nokanu3aiusi CBOMCTB U
MTOBE/ICHUS B pamKax €IMHCTBEHHOMN
a0cTpakiuu (paccMaTpUBaEeMON KaK «YepHBIN
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SIUKY ), CKpBIBAOILIEN pean3anuio
3a 00IIEeIOCTYTHBIM uHTepdencom. [Tpu
WHKAIICY SN OTJIeISIeTCS BHYTpEHHEE
YCTPOMCTBO O0BEKTAa OT €ro  BHEIIHEro
noBeneHuss. OObEKTHBIN TOIXO] MPe/oaraer,
YTO BHYTPEHHHUE PECypChl 0OBEKTA, CKPBITHI OT
BHEIIHeW  cpeapl.  AOcTparupoBaHue U
MHKAIICY AN SBIIAIOTCA
B3aMMOJIOTIOJTHSFOIIIUMHU TTPHHITUIIAMHU.

MooynbHocmb — 3TO CBOMCTBO CHCTEMB,
CBSI3aHHOE C BO3MOXHOCTBIO €€ JIEKOMITO3UIIUU
Ha P BHYTPEHHE CHJIBHO CIEIUIEHHBIX, HO cjabo
CBS3aHHBIX  MEXIy CO00OH  moacucteM  (4acTei).
MoaynbHOCTh CHHIKAET CJIOXHOCTb CHCTEMBI, I03BOJISSA
BHITIOJHATh HE3aBUCUMYIO pPa3pabOTKy €€ OTAENbHBIX
yacTen.

Hepapxuss — paHXUpPOBaHHAS WU YIOPSIOYCHHAsS
cuctema aOCTpakiuii, pacroyio)KeHHEe HUX IO YPOBHSIM B
BUJIE JIPEBOBHUIHOW CTPYKTYpPBI. DIIEMEHTHI, HaXOISIIUECS
Ha OJHOM YPOBHE HEPAPXHHU, JOJDKHBI TaK)KE HAXOJIUTHCS
Ha OJHOM YypoBHe abOcTpakuuu. (OCHOBHBIMH BHJIAMHU
UEPAPXUUYECKUX CTPYKTYp CJIOXKHBIX CHCTEM SIBJISIOTCS
CTPYKTypa KIAcCOB U CTPyKTypa 00BekTOB. HMepapxus
KJIACCOB  CTPOUTCS IO  HACJENOBAaHUIO, a HepapXus
00BEKTOB — IO arperau.

Tunm — TOYHasg  XapaKTEpPUCTUKA  HEKOTOPOH
COBOKYITHOCTH  OJHOPOIHBIX OOBEKTOB, BKIIFOYAOIIAS
CTPYKTYpY U MOBEACHHUE.

Tunmzamuss —  cmoco0  3alUTHTBCS  OT
UCIIONIb30BAaHUSI OOBEKTOB OJHOIO KJlacca BMECTO
JIpYyroro, Wiv, o KpaHeu Mepe, YNpaBisATh TAKUM
HCIIOJIb30BaHUEM.

ITpu ctporoii Tunuzauuu (HaNpUMEp, B SA3BIKE
OOGepoH) 3ampeniaeTcsi HMCIOJb30BaHUE  OOBEKTOB
HEBEPHOT'O TUTIA, TpeOyeTcs SBHOE MPeoOdpa3oBaHue K
HykHOMY TuIy. [Ipu MeHee CTporoil TUNH3ALMHA
TAKOTO pojJa 3ampeTbl ocnabieHsl. B wacTHOCTH,
JOMyCKaeTcsi MOJIUMOPPHU3M — MHOTO3HAYHOCTh
umMeH. OJHO U3 TPOsBICHHWA mnoauMophuzMa,
WCIIOJIb30BaHWE OOBEKT TmoATHNa (HAcJAeAHHKA) B
ponu o0BeKTa cyrnepTumna (Tpeaka).

[lapannenusm — Haauyue B CHUCTEME
HECKOJIBKUX MOTOKOB yIpaBICHUS
0THOBpeMeHHO. OOBEKT MOXKET OBITh aKTHUBEH,
T. €. MOXET IOPOXAaTh OTACIbHBIA MOTOK
ynpaieHus. Pa3zinnunbie 00beKThl MOTYT OBITH
AKTUBHBI OJTHOBPEMEHHO.

Y CTOWYMBOCTh — CIMOCOOHOCTH OOBEKTa
COXPaHSATh CBOE CYyIIECTBOBAaHME BO BPEMEHU
W/WU TIPOCTPAHCTBE (aJAPECHOM, B YaCTHOCTH
npu nepeMeCHUH MEXITY y37IaMu
BBIYMCIIUTEIILHON CHUCTEMBI). B  wacTHoOCTH,




YCTOWYHBOCTH 0OBEKTOB MOXKET OBITh 0OEcIeueHa 3a CUeT UX XpaHEHUs B 0a3e TaHHBIX.

[TepexoauM K OCHOBHBIM TOHSITHSIM OOBEKTHO-OPHEHTUPOBAHHOTO TOAXO0A (91eMeHmam
obvexmuot moodeau). K HUIM OTHOCATCS: OOBEKT; Kiacc; aTpuOyT; Omeparus; moJauMophusM;
HacJIe/IOBaHHUE; KOMITOHECHT; TIAKET; MOJICUCTEMA; CBSI3b.

Obvexm — ocsizaemas CyImHOCTH (tangible entity) — mpeamer winu siBIeHHe (IIporecc),
UMCIOIIME YETKO BBIPAKEHHBIE TPAHMIBI, WHAMBHIYaTbHOCTh M TOBeAeHUEe JIr000i 00BeKT
o0lamaeT  COCTOSIHMEM, TIOBEACHHEM U MHAMBHAyanbHOCThIO. Cocmosaunue  obwvexma
OTIpEICTISICTCSI 3HAYCHHUSIMU €r0 CBOMCTB (aTpHOYTOB) W CBA3SIMU C JPYTUMH OOBEKTaMH, OHO
MOYET MEHSTBCS CO BpeMeHeM. [losedenue ONpenenseT AeUCTBUS 00bEKTa U €ro pPeakluio Ha
3ampockl OT Apyrux o0bekToB. [loBemeHne mpeAcTaBiIseTCs C MOMOIILI0 Habopa COOOIIEHUH,
BOCIIPUHUMAEMBIX ~ OOBEKTOM  (Omepammii, KOTOpPBIE  MOXKET  BBIOJHATH  OOBEKT).
HnousuoyanbHocms — 3T0 CBOWCTBA 00BEKTA, OTIUYAIOITUE €TI0 OT BCEX IPYTUX OOBEKTOB.

CTpyKTypa U MOBEACHUE CXOXKHX OOBEKTOB OMpEACISIOT o0mmiA A HUX Kiacc. Kuacce —
3TO MHOXECTBO OOBEKTOB, CBS3aHHBIX OOIIHOCTHIO CBOWCTB, TIOBEACHUS, CBSI3EH M CEMaHTHKH.
JIro00¥ OOBEKT SABISAETCS IK3EMIUIIpOM Kiacca. OmpeereHne KiiaccoB U 0ObEKTOB — OJHA W3
CaMbIX CJIOKHBIX 33/1a4 00ObEKTHO-OPUEHTUPOBAHHOTO TIPOCKTUPOBAHHUSI.

Ampubym — NOWMEHOBAHHOE CBOMCTBO KJacca, ONpEAEISIONiee AUana3oH JOIyCTHUMBIX
3HAYCHUH, KOTOPbIE MOTYT MPHHUMATh YK3EMIUISPBI TaHHOTO CBOMCTBA. ATPHOYTHI MOTYT OBITh
CKPBITHI OT JPYTUX KJIACCOB, 3TO ONpEAEsieT BUIUMOCTh aTprlyTa: public (0OIIMiA, OTKPBITHIN);
private (3aKpbITBIN, CEKPETHBIN); protected (3aIUIICHHABIN).

TpebGyemoe MOBE/ICHUE CUCTEMBI
peanu3yercst 4epe3 B3auMOJICHCTBUE 00BEKTOB.
B3aumoneiicTBue 00BEKTOB oOecmeunBaeTcs

MEXaHHU3MOM MIEPECHITKU COOOIICHUH.
OnpeneneHHOe BO3JIEHCTBHE OJHOTO OOBEKTA
Ha IpyTOi c EITBIO BBI3BaTh

COOTBETCTBYIOIIYIO  PEAKIMIO  HAa3bIBAETCS
omepanmrel WM  TOCBUIKOH  COOOIICHUSI.
Coo01menne MOXeT OBITh TIOCIaHO TOJIBKO
BJIOJIb COeOUHeHUsi MEXIy oObeKkTamu. B
TEPMUHAX [POrPAaMMHPOBAHUS  COEOUHEHUe
MEXTy 00BEKTAMHU CYLIECTBYET, €CIIU OJAMH OOBEKT UMEET CChUIKY Ha IPyTroil.

Onepayusi — 3T0 peanu3anus yCIyTd, KOTOPYIO MOXKHO 3alpOCHTh Yy JH000TO 0O0BEKTa
JaHHOTO Kiacca. Onepauuu pealusyloT CBSA3aHHOE C KJIACCOM IOBEIEHHUE, €ro 00sS3aHHOCTH.
Omnwucanue omnepanyy BKIOYAET YEThIPEe YaCTU: UMS; CIHCOK IapaMeTpoB; THII BO3BPAILaeMOI0
3HA4YEHUs; BUAUMOCTb.

PesynbraT onepanyu 3aBUCUT OT TEKYILETO COCTOSHUS 00beKTa. Buasl onepanuii:

e Onmnepamun  peanuzanuu  (implementor — operations) — — peanusyloT  TpeOyemyro
(YHKLNOHATBHOCTb.

e Onmnepanuu ympapieHUs (manager operations) yHpPaBJSIFOT CO3JaHHMEM M YHMUYTOXXEHHEM
00BEKTOB (KOHCTPYKTOPHI U JECTPYKTOPHI).

e Omnepamuu goctyna (access operations) — Tak Ha3bIBaeMble, get-Tepbl, set-Tephl — AArOT
JOCTYTI K 3aKPBITBIM aTpPUOyTaM.

e Bcnomorarensusie onepamuu (helper operations) — HemyOnIMYHBIE ONEpPAIUM, CITy)KaT s
peanu3anuy onepanuii Apyrux BUAOB.

OOBEKT MOXKET OBITh aOCTpaKIMEH HEKOTOPOM CYIIHOCTH MpPeIMETHON o0macTh (00BEKT
pearbHOr0 MUPA) WIHM IPOTPAMMHOM CUCTEMBI (APXUTEKTYPHBIA OOBEKT).




CpaBHEHHE apXUTEKTYp TpaauLUMOHHON U OO-cucTeMBI:

MpoUgccsl

i [

12 [

f(3) CYEA

fid)

CTpyTypR SaHHX

B OO-cucreme anroputmsl (IOBEJIEHHE) U CTPYKTYPbI JaHHBIX (BHYTPEHHEE YCTPOWUCTBO)
O0OBEMHEHBI B OOBEKTHI, 3a CYET YMEHbBIIAETCS CII0XKHOCTb CHUCTEMBI, JIOKAJIU3YIOTCS
U3MEHEHUS.

[TonsiTne momumopdu3aMa MOXKET OBITb WHTEPIPETHPOBAHO, KAaK CIIOCOOHOCTH OOBEKTa
IOpUHaAIeKaTh 0ojiee YeM OAHOMY THIly. [lonumopgusm — cOCOOHOCTh CKPbIBATh MHOKECTBO
Pa3IMYHBIX pealu3anuii Mo eAMHCTBEHHBIM OOIIMM MMEeHeM Wil uHTepdeiicom. UaTepdeiic —
9TO COBOKYIHOCTb OIEpalyii, ONpeaessiomux Habop YyCIyr Kiacca WM KOMIIOHEHTA.
WuTepdeiic He onpenenser BHYTPEHHIO CTPYKTYpYy, BCE €ro omepamuu OTKpHITHL. [Ipumep,
OJlHA U Ta K€ Omepalus paccuumams3apniamy MOXKET UMETb TPU pa3IM4HbIe peaau3aluy B
Tpex  pasnumuHblx  kiaccax:  CayxkammiiCllouacoBoiOmnarol,  CnyxamuitHaOxnane,
BpemennpniiCiy:xammuii.

Komnonenm — 53TO OTHOCUTENBHO HE3aBUCHMas M 3aMelllaeMasi 4acThb CHUCTEMBI,
BBINOJIHSIOIIAS YETKO OINPEesIEHHYIO (DYHKIIMIO B KOHTEKCTE 3aJaHHOM apXUTEKTYPBI.

Komnonent npencrasnser coboil (pU3MUECKYIO0 peaau3alyio MPOEKTHOW abCTpakUuu U
MOYET OBbITh: KOMIOHEHTOM HCXOJIHOTO KoJia (Cpp-IIHUK); KOMIIOHEHTOM BPEMEHH BBIIIOJHEHHUS
(dll, ActiveX u T. 1.); UCHOJHSIEMBI KOMIIOHEHTOM (exe-IMHHK). KommoHeHT obecrieunBaeT
duznyeckyro peanuzanuo Habopa unrepdeiicoB. Kommnonentrnas paspadorka (component-based
development) mpencraBiaseT co0OW CO3MaHUE TPOTPAMMHBIX CHCTEM, COCTOSIIUX W3
KOMITIOHEHTOB (He IMyTaTh ¢ 00bEKTHO-OPUEHTUPOBAHHBIM NporpammupoBanueM (OOIT).

OOII — crtoco6 co3anust IPOrpaMMHBIX KOMIOHEHTOB, 0a3UPYIOIIKXCS HA 00BEKTaX.

KomnoHeHTHass pa3paboTka — TEXHOJIOTHs, I03BOJIAIONIAs OOBEAUHATh OOBEKTHBIE
KOMITIOHEHTHI B CUCTEMY.

Ilakem — 3T0 OOUMI MEXaHU3M ISl OpPraHU3allid 3JIEMEHTOB B I'PYMIbI. JTO 3JIEMEHT
MOJIETN, KOTOPBIH MOXET BKJIIOYATh JIPyrHe 3JIeMEHThl. Kaxablil 37eMEeHT MOJenu MOXKEeT
BXOJMTH TOJIBKO B OJUH nakeT. Ilaker saBnsercs:
® CpPEICTBOM OpraHM3allMi MOJEIH B Ipolecce pa3paboTKH, MOBBILICHUS €€ YIPaBIIeMOCTH U

YUTAaEMOCTH;
e CAWHMIICH ynpaBlieHUs KOHPUTypaIuen.

Iloocucmema — 3170 KOMOMHAIMS MaKeTa (MOXKET BKJIKOYATh JPYTHE AJIEMEHTHl MOJEIHN) U
ki1acca (oOmamaer moBeaeHueM). I[loacucrema peanusyer oauH WM Oosee HMHTEp(eEncoB,
onpeaensaouux ee nopeaeHrue. OHa UCMONb3yeTcs [l IPEICTaBICHU KOMIIOHEHTa B IIPOLIEcCce
NPOEKTHUPOBAHUS.

Mexny 3neMeHTaMu 00bEKTHON MOJIENN CYILIECTBYIOT pa3InYHbIE BUABI C8s3€ll.

Coeounenue (link) — ¢uszndeckas WIM KOHLENTyaldbHas CBSI3b MEXIY 0Obekmamu,
MO3BOJIAIONIAsl UM B3aUMO/IEHCTBOBATh.



Accoyuayus — CBSI3b MEXK]y KJIACCaMHM, OMUCHIBAIOIIAS TPYIITY OJHOPOJIHBIX MO CTPYKTYpE
U CEMAaHTHKE COEOUHEHHM MeXIy OdK3eMmiuisipamMu KkijaccoB. CoequHeHHs  SBISIIOTCS
IK3EMILISIPAMH aCCOIMAIIMH TOYHO TaK K€, KAaK COCTMHEHHBIC OOBEKTHI SIBISIFOTCS 3K3EMIUISIpaMU
KJIACCOB, CBSA3aHHBIX aCCOIMALIUEH.

-

Juazpamma Person OwnsStock Company
Knaccoe name * * name
John:Person
name=“John”
Mary:Person GE:Company
name=“Mary” name=“GE"
Auazpamma Sue:Person IBM:Compan
o6rexmoe | | name="Sue” | name="1BM"
Alice:Person

name="Alice”

Jeff:Person

name="Jeff”

“

[lpumep mokasbiBaeT, yTO accouuanusi BrameeTAkuumsimu Mexay kimaccamu Ilepcona
1 KoMmaHust MOKET UMETh HECKOJIBKO AK3EMIUIIPOB — coeAanHeHuil. OOpaTuTe BHUMaHHUE, YTO
JIBa COCIUHEHUS, SBILIFOIIMECS SK3EMIUIIpaMH OJHOW M TOW K€ acCOIHMalUH, HE MOTYT
CBSI3BIBATH OJTHU M TE K€ OOBEKTHI JBAKIBI.

Aepezayusi — Gonee CHIBHBIA THUIl aCCOUMATUBHON CBSA3M MEXKIY HEIbIM H €r0 4acTsIMHU
(mpuMep: aBTOMOOMITE U MOTOp). Komnosuyus — yCUJICHHAsI arperaiys, Korja 4acTb He MOXKET
CyILIeCTBOBaTh 0e€3 1enoro (mpumMep: yHHBEpCUTET, ¢akynbTeT, Kadempa). Kommosumus u
arperaiysi TPaH3UTHBHBI, B TOM CMBICIIE, UTO eciii B sBnsercs yacteio A, u C SIBIISETCS 9aCThIO
B, to C Takxe sBiusercs 4YacTbio A (HO Ha JAMarpamMMme CBsI3M, BO3HMKAIOIIUE 3a CYET
TPAaH3UTUBHOCTH, SBHO HE M300paKaroTCs).

Whole gy»——o— Part Arperaums

[Whoe Jo—— [ Par

Komno3unuus

CoenuHeHHs, SBISIOIIUECS OK3EMIUIIpAMH KOMIO3WMIMHA WM  arperammii  Takxke
M300paxaroTcs C poMOaMH Ha MOJIOCAX.



Acconyanuy (BKJIIOYas arperauuyl M KOMIIO3MIIMM) XapaKTEpU3YIOTCS: HaIllpaBICHUEM,
UMEHEM, POJIEBBIMM MMEHAMHU YYaCTHUKOB CBS3M, MOIIHOCTAMU. Hanpaenenue yka3bIBaeT XOJ
coobuienuit. [To ymoganuio accouualyy JByHANPaBIICHbI, T. €. COOOIIEHHUSI MOTYT UCXOAHUTH U3
1r000ro KoHLA accouuanuu. Eciy BBEAEHO OrpaHMuYEHHE 10 HANpaBJIEHUIO, TO A00aBIsAETCS
CTpeTKa Ha KOHIIE CBSI3U. ACCOIMAIIMH MOXET OBITh TaHO UMSI, MOJIF0caM (KOHIIaM) acCOIMAluN
MOTyT ObITh Ha3HaueHb! posid. Hanpumep, y accoumanuu Mexny knaccoM Komnanus u kimaccom
[lepcona nomocy kiacca Kommanust MoxeT ObITh Ha3HaueHa poiib Paboronmartens, a Ipyromy
nomocy — poab Cuyxamuil. Ilonstue accoyuayuu CcBSI3aHO C TOHATUEM ampudyma.
[Ipn HanuuuM accouManuy MeXAy KJIacCaMM UX SK3EMIUIAPBl COEIMHEHBI CCBUIKAMM, TO €CTh
UMEIOT aTpUOyThI, 3HAUEHUSIMH KOTOPBIX SIBJISIOTCS CCBIJIKM Ha YK3EMIUISIPBI CBSI3aHHOT'O Kilacca
(cM. puc.). Kak mpaBuio coriameHuss MOJASIMPOBAHUS MPEANHUCHIBAIOT U300paXkaTh aTpUOYTHI
IPOCTBHIX TUIOB (YUCIIA, CUMBOJIBI, CTPOKH, JIOTHYECKHE NTEPEMEHHBIE, BpEMs], 1aThl). ATpUOYTHI
CJIO’KHBIX THUIIOB M300pakatoTCsl KaK aCCOIMALINU.

Company Employee Person
Employer
| I
\J \
Company Person
Employee:Person Employer:Company

Mownocms (multiplicity) moka3bpiBaeT, Kak MHOTO OOBEKTOB MOXXET YYacTBOBATh
B COCMHEHUAX — DK3EMIUIIpPAaX acCcoUMai. MOIIHOCTh — 3TO KOJWYECTBO OOBEKTOB OJTHOTO
Kjacca (C TOW CTOPOHBI CBS3H, /i€ MPHUIMCAHA MOIIHOCTH), KOTOPHIE COEAMHEHBI C OOHUM
00BEKTOM JpYroro kjacca (Ha JpyroMm KoOHIE CBsi3M). [ KakI0#i accolMalvy CyHIECTBYIOT
JIBA yKa3aTels MOIIHOCTH — MO OJHOMY Ha Ka)X/I0OM KOHIIe CBs3U. J{1s1 cOeMHEHHI MOIIIHOCTb
HE YKa3bIBalOT, TaK KaK Ha JIOOOM KOHIIE COEAMHEHUS HaXOIUTCS POBHO OJHWH OOBEKT.
O6o03nauenus Mmoraocted B UML:

MoIHOCTb 3HaueHue
1 PoBHO oquu
0..* pon * Houne mnn Oomblie
1..* OmnuH unu 60JIbIIe
0..1 Honb nnm onuu
2.4 3agaHHBII TUAana30H
2,4..6 Heckonbko nuana3oHoB

YacTHbIi ciydail acCcOIMalUU — KIIACC aCCOIUAIINH, MPU MOMOIIN KOTOPOTro aTpuOyThl U
OTIepalliii MOXKHO TMPUBSI3aTh HEMOCPEACTBEHHO K COCIMHEHMIO. T. €. ImpH HaIW4Yuu Kiacca
acCOLMAllMU C KaXXIbIM COEIMHEHHEM CBS3aH €ro SK3eMIUsip (B MpuMepe Ui KaxkIoi
CB)IBaHHOI/I napbl Kype — CTYJIEHT €CTh 3K3EMIUIAp Kilacca OLEHKA):

13 Waﬂ‘&ﬁ@é P51 apTedakTaMi MO ICATTEARER T

p)l ]151,11(1/1 TIp \T’h?\MMT/Iﬂ(I)R?II—H/ISI HE UMCIOT
0.. —t020 1. B Xo4e peajin aEiHJ-H-POFpﬂ-M-MI/IC”IaM
yourse ITOOBI MOKHO OBJI ccﬁ%qg%n [Ipu aTOM

: ‘o/1eNb KprLI-Jﬂoue T aeaas qyaeT
Grade KaroleMy B (TAPANC OT NCXOAHON MOjjenn Gosee

~ TyJCHTA: /

Course Student

Grade ¢

10..20 0.4




OOpatuTe BHUMaHUE KaK MEPEeMECTHIINCH MOIIIHOCTHU CBSI3EH.
B UML 2.0 k o0bekTHON Mojienu 1o0aBieHo moHsATHe N-apHO# accoranuu (111 Kaxaou
KOMOHWHAIIMKM 00BEKTOB HE 00JIee OJTHOM CBS3H):

-

Project <> — Language
HAuazpamma
Knaccoe programmer
Person
accountingSystem:Project Cobol:Language
name=“accounting system” name=“Cobol”
Auazpamma | Mary:Person
3K3eMnnapoe name="Mary”
CADprogram:Project C:Language
name=“CAD program” name=“C”

Ha pucyHnke mpencrtaBieHa TepHAapHas accOIUAIUS M KJIacC-aCCOLMAIUs, CBSI3BIBAIOIIAS
IPOEKT, MPOTPAMMHUCTOB, 3aHSATHIX B TPOEKTE, M SI3BIKM, HA KOTOPBIX OHH IMPOrPAMMHPYIOT
B IIpoekTe. HeKoTopsIM aHaIoroM TepHApHOM accolMaluy SBISETCS PEISIIMOHHOE OTHOIICHUE
HaJ TpeMs JoMeHamu (Tabivia co CTOJNIOLAMU HpOeKm, NPOSPAMMUCH, A3bIK). DK3EMILUIIpaMu
N-apHbIx accouuanuid sSBisOTCS N-apHble coeauHeHus. Tak, mporpammuctka Mapu B ogHOM
npoekrte nueT Ha Kobose, a B 1pyrom Ha Cu. 3aMeTUM, YTO MOLIHOCTH Ha KOHLIAX TEPHApPHOU
accollMalyy He BOCIpeIarT Mapu mucaTh B OJTHOM U TOM K€ IPOEKTE Ha Pa3HbIX A3bIKaX (XOTS
Ha JuarpaMMe OOBEKTOB TaKO€ HE MoKa3aHo). EAMHCTBEHHOE OrpaHMYEHUE, HAJI0)KEHHOE B
JaHHOM cJyyae, — JBa Pa3HBIX TEPHAPHBIX COCAMHEHHUS HE MOTYT CBS3BIBATh OJIHY M Ty XKe
TpONKY 00BEKTOB — HanpuMep: Mapu, npoekt accountingSystem u Ko6o.

K N-apupiM accormuanusiMm MOTyT ObITh MPHCOSAMHEHBI KIacchl accorumanuii. Kiaccsel
Jlextop, Cemectp u KypcJlekuuii cBsizZaHbl TepHapHOW accolyanuen (O03Havaromen, YTo
HEKOTOPBIA JIGKTOpP YHUTAaeT Kypc JEKIuil B ompeneneHHoM cemectpe). Kiacc accoumanuit
UuraembiitKypc MOXET XpaHUTh JONOJIHUTEIbHBIE CBEACHUS O CBS3M, HApUMeEp, KOJIUYECTBO
CIyliaTeneu u T. 1.
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JlekTop

%
Cemectp > ————— YuraembiiiKypc

KypcJlekunii

B 00BEKTHO-OPHEHTHPOBAHHBIX S3bIKaX N-apHbIC acCOUMAIMH HE TIOIEPIKUBAOTCS
CTaHIAPTHBIMHU CPEJACTBAMU. VX MOKHO MPOMOJEIUPOBATH C IMOMOIIBI0 OOBIYHBIX (OMHAPHBIX)
acconanuid, HO TIPU O3TOM CHUMAETCsS OrPAHMYCHHUE HA EIMHCTBEHHOCTh COCIWHCHHS,
CBSI3BIBAOIIETO N-Ky OOBEKTOB:

JlekTop

Cemectp UutaembiiKypc

Kypcllekuni

11



Bo Bropoii  momenu  Tpoiika  0o0bekTOoB  JektopllerpoB,  cemectpCenbpmoi
u kypcJlekiuitMaTan MOryT OBITH COCQUHEHBI OoJice YeM €IUHOMXKIBl MOCPEACTBOM Pa3HBIX
3K3eMIUIIPOB Kiacca YnuraemuiiiKypc.

Acconmanuu «1 KO MHOTUM» WA «MHOTHE KO MHOTHIMY UMEIOT €IIe JIBE XapaKTePUCTHKH:
YHOPSAOYEHHOCTh CBSI3bIBAEMBIX OOBEKTOB; MOBTOPSIEMOCTh (T. €. 00pa3yIoT JIM CBSI3bIBacMble
O6’bCKTBI MHOXCECTBO HIIN MYJILTI/IMHO)KCCTBO). Pa3znuynpie codeTaHUsT ATHUX XapaKTCPUCTUK
00pa3yroT 4eThIpE THIIA aCCOIMAIIMI: MHOXECTBA {set}, yrmopsmoueHHble MHOKecTBa {ordered},
MYJBTUMHOKECTBaA {bar} 1 mociaenoBaTeiabHOCTH {sequence}:

Kopo6ok {set} | Crmuka SkpaH {ordered} | 5,110
1 * * 1 .
BepwwmHal pada
P pac JlomaHHas {sequence} Touka
{bag} [* * *

Crnuyku B KOpoOKe 00pa3yloT MHOXecTBO (HeymopsimodueHHoe). OkHa Ha JKpaHe —
yrnopsiioueHHoe (1mo riayoune) MHOKeCcTBO. B MynbpTurpade Mexay mapoi BEpIIMH MOXKET OBITh
HECKOJIbKO pebep. BeprimHbel JTOMaHHOW JMHUHM, €CIH JOIYCKAIOTCS HAJIOKEHHs, 00pa3yroT
MOCIIEI0BATEIBHOCTh, B KOTOPOM OJIHA M Ta e BepUIMHA MOKET BCTPEUaThCsl HECKOJIBKO pas.

AccouupanysM MOTyT ObITh NMpHNUcaHbl KBanudukaTopsl. Kanupukarop — arpulyt win
Habop aTpuOyTOB accolUaliy, 3HauY€HUE KOTOPBIX IO3BOJSET BBIOPATH ISl KOHKPETHOTO
00BeKTa KBATU(PHUIIMPOBAHHOTO KIACCAa MHOXKECTBO IIEJEBBIX OOBEKTOB HAa MPOTHUBOIOIOKHOM
KOHIIe coequHeHus. Hampumep, eciau B mamke MOXKET HaxoOuThcsl Hebosee omHoro (aiina c
3aJJaHHbIM UMEHEM, TO UM (Qaiina — kBanudukaTrop accoryanuu namka -> ¢aitn. Ksanupukarop
He 00s3aTeJIbHO COCTOMT M3 OJHOTO aTpuOyTa (Takke KaK M MOTCHIIMAIBHBIA KIIIOY 3amucei
B Tabnuie). Hampumep, KWiIblbI HW3 JOMOBOW KHHTHM TPOWHACKCUPOBAHBI  aIpECcaMu,
COCTOSIIIIMMHU W3 Ha3BaHMsI YJIMIIbI, HOMEpa 0Ma U HOMEpa KBapTHUPHI.

Manka NomoBasiKHura

ynuua : String
gowm : Integer
kBapTupa : Integer

nmadanna : String

1
0..1

dann
>Kuneuy,

3asucumocms — CBA3b MEXKAY IBYMSI DJIEMEHTAaMU MOJENH, IPU KOTOPOH H3MEHEHUS
B CHIEIU(UKALMN OJHOTO JIEMEHTa MOTYT IOBJICYh 32 COOON M3MEHEHHS B APYTOM DJIEMEHTE.
Hanpumep, makeT, KOTOpBI MUMIIOPTUPYET KJacchl APYroro MakeTa, SBISETCS 3aBUCHMBIM OT
HEro. 3aBHCHMOCTh H300pa)kaeTcs Kak IyHKTUPHAs CTpelIKa ¢ OOBIYHBIM HAKOHECYHHUKOM.
3aBUCUMOCTh MEX]y KJIacCaMU BO3HUKAET B CJIEAYIOMIUX CITydasx:
e B CHUTHAType OMNEpalUy OJTHOTO KiIacca eCTh aprYMEHT — 00BEKT APYToro Kiacca;
® B METOJI€ OJIHOTO KJIacca eCTh JIOKaJIbHBIA OOBEKT APYTOTO Ki1acca;
® pe3ysNbTaTOM ONEpPALMU OJIHOTO Kilacca SIBISETCS 3K3EMIULIp APYroro Kiacca.
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Obobuenue — 3T0 CBA3b «THUII
— moatum». OHO  peanuzyeT
MEXaHHU3M HACJICJIOBAHHUS
(inheritance), MO/IICPKUBACT
nonumopdusm. Hacnedosanue —
3TO MOCTPOEHHE HOBBIX KJIACCOB Ha

OCHOBE CYIIECTBYIOIINX
C BO3MOXKHOCTBIO JJ00aBJICHUS WU
MepeonpeaEIICHUS CBOWCTB
(aTpubyTOB) u MOBEICHUS
(omepanmii). UM3o00paxkaeTcss Kak
CTpeJKa c TPEYTOJIbHBIM

HAKOHCYHHUKOM, HCXOASAIAs U3
HacJleMHUKAa W YyKa3blBalollas Ha
poauTens.

OOmue aTtpuOyThHI, OINEpaluy W/WIK OTHOIIEHUS OTOOpaKaroTCsS Ha BEPXHEM YpPOBHE
uepapxuu. B 00beKTHON MO/IETTH HACIIEJOBAHHE MOXKET ObITh MHOXKECTBEHHBIM. Ha CBsI31 MOTYT
HaKJIaJbIBaThCsl orpanndenus. Hanpumep, ecinu He0OX0AMMO, MHOXKECTBEHHOE HAclieJJOBAaHUE B
HEKOTOPOW MEpapXHH KIACCOB MOXKET OBITh 3alpelieHo (Haj CBS3bI0 YKa3bIBACTCS KIIOYEBOE
cioso: {disjoint}).

Peanuzayus — cBsS3p MEXIy KOHTPAKTOM (MHTEpQeiicoM, BapuaHTOM HCIOIH30BAHUS)
W ero HCIOoJHEeHHEeM (KJIacCoM, TMOACHUCTEMOW, KOMIOHEHTOM © T. T1.). M3oOpaxaercs
MYHKTUPHOW CTPEIKOW C TPEyrOJIbHBIM HAKOHEYHHKOM, HCXOJSIIas €3 HCIOIHEHUS
U YKa3bIBaIOIIasi HA KOHTPAKT.

INutepatypa K nekumm 2

1. bya I. OOBEKTHO-OPUCHTUPOBAHHBI aHAJIM3 W TMPOCKTUPOBAHUE C MpPUMEpPaMHu
npuiiokeHui. 3-e usa. — M.: Bunesamc, 2008. — Yacts 1.

2. Benmpo A. M. IIpoekTupoBaHHe MNPOTPAMMHOIO OOECTICUCHHUS] SKOHOMHUYECKHUX
UH(POPMALMOHHBIX cHCTEM. 2-€ 3. — M.: ®uHaHchl U cTatuctuka, 2005. — ['nasa 2.

3. Pam6o [Ix., bmaxa M. UML 2.0. OOBEKTHO-OPHEHTHPOBAHHOE MOJCIUPOBAHUE
u paspabotka. 2-¢ u3a. — CII6.: [Tutep, 2006. — I'nassr 2-3.

4. I'paxem U. OOBEKTHO-OPUEHTHUPOBAHHBIC METOMABI. [IpMHIMIBI W TpakTUKA. 3-€ WU3I.:
[Iep. c anrn. — M.: Bunbsimc, 2004. — I'naBa 1.

13



Nekumna 3. YHudmumpoBaHHbIn A3blKk MoaenupoBaHua (Unified Modelling
Language)

YuaudurnupoBanusiid 361k Moaenupoanuss UML (Unified Modeling Language) — sto
SI3BIK JJIsL ONIPENICTICHHUSI, PEACTABICHUS, TPOSKTUPOBAHUS M JOKYMEHTUPOBAHUS MIPOTPAMMHBIX
CUCTEM, OpPraHM3aI[MOHHO-3KOHOMHUYECKUX CHCTEM, TEXHHUYECKHX CHCTEM M JPYIHMX CHCTEM
pazmuuHoil mpupoasl. UML comepxuT CTaHIapTHBI HAOOp AMarpaMM W HOTAIUM CaMbIX
Pa3HOOOpa3HBIX BUJIOB.

UML  sBasieTcss HAcJICIHUKOM  METOJOB  OOBEKTHO-OPUEHTHPOBAHHOTO  aHAJIH3a
Y TIPOCKTUPOBaHMS, MOSIBUBIINXCS B KoHIE 1980-x m Hawane 1990-x romos. Co3ganme UML
Havanoch B KoHue 1994 r., ¢ oObenuHenuss metonoB Booch m OMT (Object Modeling
Technique) mox srumoit kommanuu Rational Software. K xonity 1995 r. I'pagu byu u [Ixeiimc
Pam6o0 cozpanmu nepByro cnenudukauio Unified Method, Bepcus 0.8. Toraa sxe B 1995 r. x Hum
npucoenuamwica cosaareab Meroga OOSE (Object-Oriented Software Engineering) Wsap
Sxo6con. UML sBnsiercst yaugukanuer meronoB byua, Pam6o u SlkobcoHa a Takke CyMMOi
nepeoBoOro omneiTa mo pazpadorke I10:

Openn
(knaccudmkaums

Menep
(npe- 1 nocrt-
yCnoBusi)

Xapen
Lnaep-Mennop 4 (anarpammbl
(PKM3HEHHbIN LMK Y
o6bekTa)

®btoxH [HP]
(onncaHue onepaumn,

P ——Hyvepaums coobLeHun

Mamma
(maTTepHbl)

Pazpaborka UML npecnenoBana cieayoniie meiu:
® [IPEJOCTaBUThH Pa3pabOTUYMKAM €IUHBIN S3bIK BU3YaJIbHOTO MOJACIHPOBAHNUS;
® [peayCMOTPETh MEXAHU3MBbI PACIIMPEHUS U CTIELUATN3AUH SI3bIKA;

e o0ecrneyuTh HE3aBUCHMOCTb S3bIKa OT SI3BIKOB TPOTPAMMHUpPOBAaHUS U  IPOLIECCOB
pa3paboTKu;
® UHTErPUPOBATh HAKOIUJICHHBIM MPAKTUYECKUH OIIBIT.

UML mmpoko wucnonsdyercs B wuHayctpuu I1O. Ilpaktuuecku Bce MHpOBBIE
npousBoauterin CASE-cpencts noanepxxuatror UML B cBoux mpoaykrax. B 1997 roxy Object
Management Group (OMG) mpunsuia crangapr UML 1.1. B 2004 romy Obu1 mpoiineH
CIEAYIOIMA BaKHBIA ATan — npuHAT ctanaapt UML Bepcun 2.0. B Hacrosimee Bpemss UML
npoxoaut npouecc cranaaptusanuu [SO. Texymas Bepcust UML —2.1.2.



OcHoBHBIE «cTpouTenbHbIe 0okm» UML:
® BIIEMEHTHI MOJIEIH (KJIacchl, UHTEPQECchl, KOMIOHEHTHI, BADHAHTHI UCTIOIB30BAHUS H JIp.);
e cBs3u (accoruarnyu, 0000IIeHNSs, 3aBUCUMOCTH U JIp.);
e MEXaHU3Mbl pACIIUPEHUs (CTEPEOTHUIIbl, OrPAHWYEHUS, MPHUMEYAHUs, HMECHOBAaHHbIE
3HAYEHUS);
® JMarpaMMBbl.
Cocras nuarpamm UML 1.x:
® CTPYKTypHBIE:
O JuarpaMMbl KJIACCOB, MOJEIMPYIOIIUE CTaTUYECKYIO CTPYKTYPY KIJIACCOB CHUCTEMBbI
U CBSI3U MEXAY KJlaccamy;
O JuarpaMMbl KOMIIOHEHTOB, MOJIEIHUpPYIOLe nepapxuu komrnoneHTos I10;
O JuarpaMMbl pa3MeLIeHHs, MOAETUPYIOIINE GU3NIECKYI0 APXUTEKTYPY CUCTEMBI;
® [IOBEJCHYECKUE:
O JuarpaMMbl BapUaHTOB  HCIOJIb30BAHUSA, MOJEIUPYIOLIME OHU3HEC-TPOLECCH
u TpedoBanus k [10;

O JuarpaMmbl B3aUMOJIeHCTBUSA (ImarpaMMel [10CJIEI0BATENBHOCTH
Y KOMMYHUKAIIMOHHBIE JIUarpaMMbl), MOJEIHUPYIOIINE OOMEH COOOLIEHUSIMU MEXIY
00BEKTAMU;

O JuarpaMMbl COCTOSIHUM, MOJENHUPYIOIINE OBEIEHNE O0OBEKTOB;
O JauMarpaMMbl JeATEIbHOCTH, MOACIUPYIOIIUE MIOBEACHUE CUCTEMBI B LIEJIOM U IIOTOKHU
YIPaBIICHUS.
B UML 2.0 BBeneHBI HOBBIE THIBI JUarpaMM, KOTOPBIX paHee HE OBbLIO: JAuarpamMmbl
0030pa B3auMOJEHCTBUS, BPEMEHHbIE JUArpaMMBbl U IHarpaMMbl COCTaBHBIX CTPYKTYD.
BapuanTt wuncnonp3oBaHus — 3TO oTBeTHble AeiictBus [1O, sBisiromuecs peaxuei
Ha cOObITHE, HWHMLUMUPYEMOE U3BHE. BapuaHT UCHONb30BaHUS ONUCHIBAET THUIIMYHOE
B3auMoOJeiicTBE Mexay nonb3oBaTteneM u [10. OH oTpaxaeT NpeacTaBIEHHE O INOBEIECHUU
CUCTEMBI C TOYKM 3peHus noas3oBarens. Ha guarpammax BapuaHTBl HCIOJIB30BaHUS
IIPEACTABIISIOTCS B BUJIE OBAJIOB.

O

Cpenartb BKNag

ﬂ I'Iepeaecru AeHbrn

\ MNamenntb PIN-kog

MpocmoTtpeTt CHATbL AeHLIU CO
6anaHc cueTa

Cpenatb nnartex
KpeautHasa cuctema

JeiicTByromiee MO — 3TO poOJib, KOTOPYIO IOJb30BAaTENlb HIPAET IO OTHOLICHHUIO
K cucteme. Ha pamarpaMMax BapuUaHTOB WCIIOJNIb30BaHHUS OHHM H300pa)kalOTCS B  BHIE
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CTHJIM30BAHHBIX YEJIOBEYECKUX (UTYpOK. J[eHCTBYIOIIMM JIHMIIOM MOXET OBITh IOJb30BATENb-
YeJIOBEK, BHEIHSAS NporpaMMHasi CHCTEMa WM BpeMs, €CIM 3allyCK KaKHX-JIH0O COOBITHI
B CUCTEME 3aBUCUT OT BPEMEHHU.

Huacpammol  6apuanmoé uUcnonvb308anus TOKa3bIBAIOT, KakKhe JeHCTBYIOIIME JIMIA
WHUIMUPYIOT BAPHAHTHI HCIIONB30BaHUS (OT HUX WAET CTPENKa K BApUAHTY HCIOJIL30BaHUSA).
W3 nuarpamMm MOHSATHO, Kakve JEHCTBYIOIIME JIMLA MOJIY4YaloT JaHHbIE B XOJE€ BBIMOJHEHUS
BapUaHTa UCIOJIb30BaHUs (K HUM HUJIET CTPEJIKa OT BApUAHTA UCIIOJIb30BAHUA).

JuarpamMmma BapHaHTOB WCIOJB30BAaHUS SBJISETCS CaMbIM OOIIMM TPEICTaBICHUEM
(GyHKIMOHANBHBIX TpeboBaHMM K cucreMe. JletanbHO (QyHKUIMOHANbHBIE TpeOOBaHUS
OIMCHIBAIOTCS B JIOKyMEHTE, Ha3bIBAEMOM «CLIEHApHl BapHaHTa UCIOJIb30BAaHUS) WIH IIOTOK
coObIThii». OH TOIPOOHO MOKYMEHTHPYET MpoIlecca B3aUMOJCHCTBUS JEHCTBYIOIIECTO JHIA
C CHUCTEMOM, pealn3yeMoro B paMKax BapHaHTa UCIOJIb30BaHUS.

B nuarpammax BapuaHTOB HMCIOJIb30BaHUSI MOMKET MPHUCYTCTBOBATh HECKOJIBKO THUIIOB
CBSI3EH:
® CBS3M KOMMYHHMKAIMM (JIMHUS CO CTPENKOW, 0OO3Hayaromas CBSI3b MEXIY BapUaHTOM

UCIIOJIb30BaHUS U IEUCTBYIOUIUM JIULIOM);

e CB3M BKIIOYEHMs] (IYHKTHpHAas JIMHUS CO CTPENKOM, oO0O3Haudawmas BKIOYCHHE
MHOTOKPAaTHO HCIIOJIb3yeMOH (YHKIMOHAIBHOCTH, MPEICTABICHHON B BHAE aOCTPAKTHOTO
BapHaHTa MCIOJIH30BaHUA);

e CBs3W pacmupeHus (MyHKTUPHAs JUHUS CO CTPEJIKOW, yKas3bIBarolas Ha OCOOBIN CiTyyaw,
ONMCAaHHBIN B a0CTPaKTHOM BapHaHTE UCIIOJIb30BaHUS);

e cBs3u 00001IeHHUsT (IMHUSA C TPEYroJIbHBIM KOHLIOM, ITOKAa3bIBAIOILIAsl, YTO y HECKOJIbKUX
JEMCTBYIOIIUX JIMIl UMEIOTCS OOIIHMEe YePTHI M Pa3Indus).

Juacpammel  83aumooeticmeus ONUCHIBAIOT TOBEJEHUE B3aUMOICHCTBYIOIUX TPYIII
00BEKTOB B paMmKax Imoroka coObituii. Ha pamarpamme otoOpakaeTcst psii OOBEKTOB
¥ COOOIIEHUs, KOTOPHIMH OHHM OOMEHMBAIOTCA Mexay coOoil. CooOlieHne — 3TO CPENCTBO,
C TIOMOUIBI0 KOTOPOTO OOBEKT-OTIPABUTENb 3aMPALINBACT Y 00BEKTA-TIOTydaTeNs BBIOJTHEHHUE
oaHoNl u3 ero omnepamnuid. CyllecTBYeT JABa BHA JUArpaMM B3aUMOICHCTBUS: IHWAarpaMMbl
IOCIIENA0BATENbHOCTY M KOMMYHHUKAllMOHHBIE  AuarpaMmbl  (paHee  Ha3bIBaeMblE
KOOTICPATHBHBIMH).

o6bekt ——>| obj1 : Class obj2:other
L 1
nnHnA 7 , | coobLueHre
KU3HU operation(.. |(/‘/
AKTUBALMS] = new (...)
> : Class
.ZI delete
FINHUS KNUSHM ey | I j(
obbekTa : T : co3paHue \
BO3BpaT = obbekTa
yaaneHue

Huacpammvl  nocredosamenvHocmuy  OTPAXKAIOT  BPEMEHHYIO  ITOCIIEAOBATEILHOCTh
COOBITHH, MPOUCXOAALINX B PAMKaX BapUaHTa UCIOIb30BAHUSA. DK3EMIUISPbI IEHCTBYIOLINX JIILL
1 00BEKTHI (PK3EMIUIIPHI KJIACCOB) CHUCTEMBI HM300pa)karOTCs B BEPXHEW YacTH JHArpaMMBbI.
Ot KaXXJI0ro M3 HUX BHHU3 MPOBCIACHA MYHKTHUPHASA BCPTUKAJIbHAA 4YCPTAa — <«JIMHUA KHU3HW).
CTpenku, COOTBETCTBYIOIIME COOONICHHSIM, KOTOpBIC TEPENAIOTCS MEXKIY JK3EMIUIIPOM
I[GI‘;ICTBYIOIJ_IGFO Jmna u OGT:GKTOM Hin MCKOY O6’beKTaMI/I, COCAUHAIOT JIMHUU KU3HU
OTIIPABUTENS M TONydyaTenss cooOmeHus. [IopsIoK OTIpaBKU COOOIIEHUI COOTBETCTBYET HX
PasSMCIICHUIO HA JUArpaMmMce CBCPXY BHUS. BI[OJII: JIMHUU KU3HU MMPAMOYTOJIbHUKAMH OTMCUCHBI



akmueayuu — NCPUOJbI, KOIr'Ja 00BEKTHI AdKTHUBHBI, T. €. BbIIIOJHAKTCA CBA3aHHBIC C HUMHU

ATTecTalumoHHas MaTemaruk SHOHOMMCT KOpueT
KOMWCCKA

I Croneko bynet 1 2x27 !

1 HeTklpe

d

Cronkeko Bynet §2x27

Mogyman S MAHyT

1
HTo-To B npedenany 0T 3-x 40 5-TH :

Croneko Bygetd 2x27

CTONBKG, § CHONBKO HyHHO I

: CTa;!OCTa
T

! |

! |

'[HaqanaCb napa] *[ansa kaxgoro ctygeHTa rpynnsi]l

1: isPresent := checkPresent(Student)

--Y_

HPOLIECCHI.
Kaxxnoe cooliieHrne MoKeT OBITh OMTUCAHO B TAKOM (hopMaTe:
[cTopoxkeBoOe yc1oBuE] *[mMOBTOPEeHNE] HOMeP : MepeMeHHas := onepanus (ApryMeHTbl)
[cTopo:keBoe yciioBHe] — cooOlIeHHE MOCBHUIAETCS TOJBKO IPU BHIOJHEHHOM YCIIOBUH, NPHU
HEBBITIOJTHEHHOM HeE TOChLIAeTCs;
*|moBTOpeHmMe] — uTepanys, KOTOpas yKa3blBaeT, YTO COOOLIEHHE MOCHUIAETCS CTOJBKO pas,
CKOJIBKO yKa3aHO BHYTpH | |;
HOMep : — [TOPSAJIKOBbII HOMEpP COOOIIECHNUS;
nepeMeHHasl := — yKa3aHue, rjae OyJeT COXpaHeH pe3yJsbTar;
onepanusi (AprymMeHTbl) — KaKas oreparys ¢ KAKUMU apryMeHTaMu OyJeT BbI3BaHa.
JIro6ast U3 yacTeil onucaHusi MOKET OTCYTCTBOBATh.

B IIpUMEPC ITOKa3aHO B3aHMOHeﬁCTBHe IIpUu IPOBEPKE MOCCIIACMOCTH. B nauane 3aHsaTHS
M0 KaXJIOMY CTYACHTY M3 CIIKMCKA NPCoAaBaTCIib KACT OTBETA OT CTAPOCThI, IPUCYTCTBYCT JIN

CTYJEHT.
B UML 2.0 quarpaMMsI ocae10BaTeIbHOCTH MOTYT COJEPKATh OJIOKH Pa3HBIX THUIIOB:
e alt — HECKONBKO albTepHATUB (Kaxdas albTepHATHUBA — 4YacTh OJIOKAa TOMEUYEHHAs

CTOPOXKEBBIM YCIIOBUEM);
e opt— HeoOsA3aTeNbHBIN OJIOK (B3aMMOICHCTBHE BHITIOIHAEMOE ITPH UCTHUHHOCTH CTOPOXKEBOTO
yCIIOBUS);
par — napajiesIbHO BBINOJIHsAEMbIE OJIOKH;
loop — uuK (1MOKa UCTHHHO YCIIOBHE);
region — KpUTHYECKUN y4acTOK;
neg — HEBEpHOE B3aUMO/JICICTBHE;
ref — ccbuiKa Ha cyOuarpammy;
e sd — 60K, BKITIOYAIOLIUI JUarpaMMy LEIUKOM, UCIOIB3YETCs sl CyOquarpaMm.



Ord careful : (egglar :

" Distributor Distributor “Messenger

|
|
|
|
|
|
|
|
|
|
|
|

[ S

o

U

[ [

BropeiM BUIOM AMarpaMM B3aMMOJACUCTBUS SIBISIOTCS KOMMYHUKAYUOHHbIE OUACDAMMbL
(8 UML 1 ux HaspBalu KoonepamusHuimu). Kak u auarpaMMbl I10OCJIEOBATEIbHOCTH, OHU
0TOOpaKalOT MOTOK COOBITHI BapHaHTa MCIIOJIb30BaHMs. Ha KOMMYHHKAaIIMOHHBIX JUArpaMMaM
BHUMaHHE CKOHILIEHTPUPOBAHO Ha CBA3AX MEXAy OObekTamMu. M3 HHMX Jierdye MOHSATh CBS3U
MEXIy 00BEKTaMH, OJHAKO, TPYJIHEE YSCHUTH IMOCIIEI0BATEILHOCTh COOBITUNH. OOBEKTHI W/UITH
JIeMCTBYIOIINE JINIA, OOMEHUBAIOIIMECS COOOLICHUAMHU, COSAMHSAIOTCS JIMHUSAMH, HaJl KOTOPHIM
B BHJIE CTpEJIOK 0003Ha4aroTcs cooOmieHus. Hywmepamusi cooOmeHni yKa3bIBaeT HX
MI0CJIEI0BATEIBLHOCTD BO BPEMEHH.

T

I
| |
]
opt ] [needsConfirmation] : NOSTBEPAUTL
i
l
i

coeguHeHune COO6LI.|,€HI/1€
\Kakwe ObINIn BONPOCHI Ha 3K3aMeHe?

—>

006BbekT

2: [pocTble “
Mana ChblH : CTyaeHT
3: MNoyemy He Becen?

—>
«—

4: Boripocbl He Bbi3Banu 3aTpyaHEHUN, a BOT OTBETHI...

HyMepaums



PednexcuBHble cooOmeHust (KOTOPBI 00BEKT MOChUIAeT caM cebe) M300paxaroTcs Hajl
TICEBJJOCOEANHEHNEM — TYTOil Ha/l 00BEKTOM

2: Read Card No.
e

E 1: Accept Card m

Cash
cora Dispenser
Reader_
: Custpmer
17: Dlspen e $20
x 18: Ejecx\
: PIN 1234 ATM
<<Entity>> draw) Manager-
Card Reader ) Bound

— <<Boundary>>
&Card Number : integer ATM Screen
*Aooept Card() : integer
*Eject Card() : integer Prompt() : integer
%Read Card() : integer

’Accepﬂnput(lnput : Integer) : integer
0.1 i

¥

16: Deduct Funds ($20)
Bl:Pro
<<Entity>>
Account
&Account Number : integer <<Boundary>>
EPIN : integer Cash Dispenser
alance : long & Cash Balance : long
’Open() : integer 1 0.1 %provide Cash() : integer
;Dvmdraw Funds(Amount : long) : integer *Provide Receipt() : integer
EWC 1 Units0fWark:= Getl nitsOfWork ) =

WorkProducts := GetWorkProducts [} ==

— Project
{ projectReference : Execute

|/ projectOrganization
" Drganization

l 3 DutputData := FormatWorkerinfo
o=~ " [UnitsDfork, WorkProducts)

Report
‘- - -
------ 4 : Output l:{]utFLIIDa?ﬂ]

IIpumeyanue,

3aKJIIOYCHHOC

Ecnmu HEeoOXomMMo ykaszaTh WTEpalii BO B3aWMOJCHCTBUM, HAa KOMMYHHUKAIIMOHHBIX
Juarpammax MCIofib3yloT nmpuMeuyanusi. Hanpumep
B

¢urypHsie

CKOOKH, TPEANUCHIBAET
IIOCJICIOBATEIBHOCTH U3 YETHIPEX COOOIIEHHH sl KaXXI0T0 paOOTHHKA B OpraHU3aInN

MOCHLIATh
JlnarpaMma KJIacCOB OIpEJeNAeT KJIACChl CHCTEMBl M Pa3IMYHOTO poJia CBS3H, KOTOpHIE
CYIIECTBYIOT MEXIy HUMH (aCCOIMAINH, arperanyy, KOMIIO3UIUH, 3aBUCUMOCTH, 0000IIeHNS
peanuzanun). Ha auarpamMmax KiaccoB HM300pakaloTCsl Takke aTpuOyThl KJIAcCOB, OIEpaliu
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KJIacCOB M OTpPAaHMWYEHHUsS, KOTOPbIE HAKJIAIBIBAIOTCS Ha CBSA3M Mexay Kiaccamu. Kiaccel
n300pakaroTCsi B BUJE MPSIMOYTOJBHHKOB, acCOLUMAIMM — B BHJIC JIMHUA CO CTPEJIKAMHU,
arperanyy ¥ KOMIIO3UIIMM — B BHUJE JMHUH ¢ pOMOOM Ha KOHIIE, CBSI3b OOOOIIEHHS — B BUJE
JVHUAW C TPEYTOJILHUKOM Ha KOHIIE, 3aBUCUMOCTh — B BHJIE NMTYHKTUPHOH JIMHUU CO CTPEIKOM.
OTBETCTBEHHOCTh KJIACCOB M300pa)kaeTcsi Ha JuarpaMMax ¢ momouibio crepeotunos. Kiacc
MOXXET OBITh TIOMEUEH Kak TpaHWyHbIi (boundary), ecnmu oH OTBeyaeT 3a B3aMMOJICHCTBHUE C
NOJb30BaTEIeM WM BHEIIHEH cucremoil. Kiacc-koHTpoiuiep peanusyeT OW3HEC-TOTHKY
npuwiokeHns. Kiacc-cymHOCTh OTBe4YaeT 3a MPEICTAaBICHWE ITaHHBIX. AKTHBHBIC KIIACCHI
(TIporecchl WM MOTOKK) Ha TMarpaMMe BBIJIEISIOT ¢ IOMOIIBIO 00JIee TOJCTHIX, YeM Y OOBIYHBIX
KJIACCOB TPAHUII.

Jl1si TPYIIHPOBKU KJIACCOB, OONAAIONMX HEKOTOPOH OOIIHOCTBIO, |
NpUMEHSIOTCS TMakeThl. llaker — oOmMI MeXaHW3M Ui OpraHU3aIlUH | <<layer>>
AJIEMEHTOB Mozenu B rpynnbl. KakIplii makeT — 3TO Tpymnma 3JIeMEHTOB Application
MOJEIU, UHOI'IA COIPOBOXKAAaeMasl JuarpaMMamu, MOSICHAIOIUMU CTPYKTYPY

rpynnsl. KaXaplil 3J€MEHT MOZAEIN MOYKET BXOAMTH TOJIBKO B OJMH IAKeT.

JlmarpaMMbl  TTaKeTOB  OTOOpa)KalOT 3aBHCHMOCTHM MEXKIy IaKeTaMHu, I

BO3HUKAIOILNE, €CIIU 3JIEMEHT OJJHOTO MTAKeTa 3aBUCHUT OT JIEMEHTa APYTOTo. I
ITakeTsl TaKXke HCIOIB3YIOTCS Ul IIPEACTABICHUS IOACUCTEM. v

[Toncucrema — 53T0 KOMOMHauusi makeTa (TMOCKOJBKY OHAa BKJIIOYAET —|

HEKOTOpPOE€ MHOXECTBO KJIAaCCOB) M Kiacca (TMOCKOJIBKY OHa oOjanaer

IIOBEJICHUEM, T.€. peallu3yeT Habop omnepauuii, KOTOpble ONpPEICIIEHbl B €€ <B<|a_yer>>

uHtepdeiicax). CBA3b MeXIy IOACUCTEMON M HHTepdeiicoM Ha3bIBaeTCs Suesll\rl]lisess

CBA3BIO pCain3aliu.

1

O— <<subsystem>>
Interface | Subsystem Name

JnarpamMmbl COCTOSIHMM ONPENESIOT BCE BO3MOKHBIE COCTOSIHUS, B KOTOPBIX MOXET
HAXOAWTHCS DK3EMIUISP HEKOTOPOTO KJIAcCa, a TaKXKe MPOIECC CMEHBI COCTOSHHUN OOBEKTa B
pe3ynbTaTe HACTYIUIEHHS HEKOTOPBIX COObITHI. MaremaTuueckoi 6a30il nuarpaMM COCTOSIHUMN
aBisieTcsl aBToMaT. Ha kaxkiol auarpamMme COCTOSIHUM MMEETCSl OAHO HayajJbHOE COCTOSIHUE
MPOU3BOJIBHOE KONMYECTBO (PUHANBHBIX. HauanbHOE COCTOSIHME BBIIEICHO YEPHON TOUYKOM, OHO

CHaTHe aeHer
[oTpuuaTeneHbIA
6anaHc]

MNpeBLiWeHWe KpeauTa \

OTKpLIT

entry: BpemMeHHO 3aMOpPO3nTL CHET

do: MocnaTb yBegOMINeHHe KNUeHTY

Binan aener N
[NONCKUTENLHLL \ exit: Paamoposuts cuet

Gananc]

Npoeepka GanaHca
[oTpryaTenkHbIW GanaHe

B TeuyeHue Gonee 30 aHew]
KnueHT TpebyeTt

3aKkpbITL/COXpaHnuTs
AaTy 3aKpLITUA cyeTa

3akpbIT \

entry: Beigate
KPeAWTHYH KapTouKy




COOTBETCTBYET COCTOSIHUIO O0BEKTa, KOTJla OH TOJBKO YTO ObLT co3naH. DuHANbHOE COCTOSHUE
o0003HavaeTcs YepHOU TOUKOM B O€I0M KPYXKKEe, OHO YKa3bIBa€T, UTO BIIOJIOTh O YHUUTOXKEHUS
00BEKTa C HUM HHMYEro MPOUCXOAUTH He Oyner. M3 (uHAIBHOTO COCTOSHUS HE ObIBaeT
MEPEXO0B, TAKKE KAK HET IIEPEX0/I0B B HAYAIBHOE.

Korna oOBeKT HaxoauTCs B KAKOM-TO KOHKPETHOM COCTOSIHUHM, MOTYT BBIIIOJIHSATHCS
pasnuuHble npoueccbl. OHM, HA3bIBAIOTCS JAEITEIBHOCTAMM COCTOSIHUS W YKa3bIBalOTCA Ha
nuarpamme. JleaTenpbHOCTh COCTOSIHMSL — 3TO IpepbiBaeMoe TnoBeneHue. OHO  MOXKET
BBITMOJHITHCS 10 CBOETO 3aBEpIICHUS, MOKa OOBEKT HAaXOJUTCS B JAaHHOM COCTOSIHUH, WU
MOXET OBbITh NMPEPBAaHO MEPEXOJOM OOBEKTa B JAPYroe COCTOsHHE. [lesITeIbHOCTh COCTOSHUS
n300pakaroT BHYTPH CaMOT0 COCTOSIHUSA, €M JIOJDKHO IMPEILIeCTBOBATh CIOBO d0 U JABOETOYHE.
Jns cocTosiHMS MOTYT OBITh YKa3aHbl BXOJHOE U BBIXOJHOE JeiicTBusa. BxomHoe neiictBue
BBITIOJHSETCSI, KOT/Ia 0OBEKT MepeXoAUT B JAHHOE COCTOSHUE, KaK 4acTh 3TOro mepexona. B
OTIIMYME OT JEATEIBHOCTH, BXOJHOE JIEHCTBUE pacCMAaTPUBAETCS KaK HempepbiBaeMoe. BxonHoe
JIEMCTBHE TAKXKE MMOKA3BIBAIOT BHYTPU COCTOSIHUS, EMY MPEAIECTBYET CIOBO entry U IBOETOYHE.
BrIxogHOE NEHCTBUE OCYIIECTBISETCS KAaK COCTaBHAs 4YacTh BBIXOAA M3 JAHHOI'O COCTOSHUS.
OHO Takxke sBiseTcs HenpepbiBaeMbiM. Ero wus3o0pakailoT BHYTPH COCTOSIHHS, €My
NPEALIECTBYET CIOBO exif W JBOerouMe. JIeHCTBHs, BBINOJHAEMBIE B COCTOSHHH II0
HACTYIUICHHIO COOBITHS, IMOMEYAIOTCS CIIOBOM event, TOCJIE€ KOTOPOro depe3 JABOETOUHE
YKa3bIBAETCS COOBITHE, a 3aTeM JICHCTBHE.

[Tepexomom (transition) Ha3bIBa€TCSA CMEHAa OJHOTO COCTOSHUS OOBEKTa Ha JIPyroe.
Ha nuarpamme Bce mnepexoabl M300pakaloT B BHIE JUHUKA co cTpenkamMu. OOBEKT MOXKeT
MIEPEUTH B TO K€ COCTOSHHUE, B KOTOPOM OH B HACTOSALIMA MOMEHT Haxonutcs. C mepexoaom
MOYKHO CBsI3aTh COOBITHE, CTOpOXEBOE ycioBHe M JeiicTBue. CoObITHE BBI3BIBACT MEPEX0] U3
OJIHOTO cocTosiHuSL B Apyroe. CoObITHEe pa3MellaloT Ha Juarpamme BIOJb JIMHUM Mepexoja.
CropoxeBble YCIOBHS ONPENEISIIOT, KOIZa NEPEXO0J MOYKET MPOM30WTH, a Korja HeT. Ux
n300pakatoT Ha JAMarpaMMe BJOJb JIMHUHU Mepexofa Iocjie MMEHHM COOBbITHS, 3aKioyas B
KBaJpaTHbIEe CKOOKH [ |. [leiicTBue, sBIAIOIEECS YaCThIO NEpexo1a, M300paxaroT BAOIb JIUHUU
nepexo/ia Mmocjie UMEHH COOBITHSI, My IPEIIeCTBYeT Kocas yepTa. [ HEKOTOPhIX COCTOSIHHMA
(Ha3bIBa€MBIX CYNEPCOCTOSIHUSIMM) YKa3bIBalOT BIJIOKEHHBIE IOACOCTOSHHUA. BHYTpu Kakaoro
TAaKOT'O COCTOSIHUSI MOTYT OBbITh yKa3aHO HaudajdbHOE U (PUHANBHBIE COCTOSHHUA. TakKe B HUX
MOYET OBITh YKa3aHO TaK HA3bIBAEMOE MCTOPUUYECKOE COCTOSHHUE, EPEX0/ B KOTOPOE O3HAYAET
BO3BPAT K MpPEABIIYIIEMY AKTUBHOMY IOJCOCTOSIHUIO, KOTOPOE 3alIOMHUHAETCS BCAKUHM pa3 Mpu
BBIXOJI€ U3 CYIIEPCOCTOSHUS.

JmarpamMmbl COCTOSIHUM CO3JAlOT JIMIIb JUI KJIACCOB, 3K3EMIUISIPBI KOTOPBIX HMEIOT
CJI0HOE IIOBEJICHUE.

Juarpammbl [€ATE€IbHOCTH TMOJE€3HBl B OMUCAHUM IMOBEACHUS, BKJIIOYAIOMIETO OOJIbIIOE
KOJIMYECTBO MAapaUIEIbHBIX IPOLECCOB. Takke MX MOXHO NIPUMEHATH MJs IPEACTaBICHUS
MOTOKOB COOBITUH BapHUAaHTOB MCIIOJIB30BAHHUS B HATJSAHOW Tpaduueckoil Gopme. DIEMEHTHI
Iyarpamm J1eATeIbHOCTH:

Y3nbl ynpasneHus:
BxoaHow y3en

o Y3en paspeneHus

PuHanbHbIN y3en ® Y3en 06beanHeHns

Y3en npuHaTus
pelleHnsa /é\ Y3en coeauHeHud

Y3nbl AEACTBUN =iz

[loToK ynpaBneHuns (HaI'IOJ'IHVITb anHMK>—>QBCKmnﬂTMTb qavmm)

MNoTok o6bekToB Create Order - — o] 0:0rder | _ ,( Fill Order

Order o;

0 = new Order; Create Order & e e e == FillOrder
FillOrder(o);

Order Order




MokaszaTtb
ueHy

BeecTHn
nHcdopmauyumio o
KpeauTHOW
KapToudke

Buner
""" :'> [HenoaTeepxaeH]

[HenpaBunbHLIA cYeT,
HefoCcTaToO4YHO AeHer
Ha cuyeTy, HeOCTYMHa

KpeAuTHasa cuctema]
l
N
[MoaTBepxaeHune]

CdropmupoBaTb OTnpaBuTb
3ape3sepBMpoBaThb
HOMep noaTBepXaeHue
MecTo =
noaTBepXAeHUA no e-mail

Bunet
[Mprno6peTeH]

Mokasare HOMep
noATBepPXAEeHUA

B UML 2 npoBeneHa rpaHuia MexIy IuarpaMMaMu COCTOSIHUH, Oa3HpyOIIUMHCS Ha
(dopManu3Me KOHEYHBIX aBTOMATOB, M JAMAarpaMMaMU JI€ATEIbHOCTH, OCHOBAaHHBIMU Ha CETAX
ITetpu. OCHOBHBIM 3JIEMEHTOM AHAarpamMMm JAEATEIbHOCTH SIBISETCS y3en nercTBus. Kakawiil
TaKOW y3ell MPEICTaBIIeT CO0O0M AIMEMEHTAPHYIO €AUHUILY paOOTHI (3TO MOXKET OBITh peIIeHHE
HEKOTOpPOH 3a7ay, KOTOPYI0 HEOOXOJMMO BBINOJIHUTH BPYUHYIO WJIM aBTOMAaTU3MPOBAHHBIM
crocoOOM, WM BBINOJIHEHHE METO/AA Kiacca). Y3el JAelcTBus H300pakaeTcss B BUJE
3aKpYIJIEHHOIO MPSIMOYTOJIbHMKA C TEKCTOBBIM ONUcCaHUEM. Jluarpamma JOESTEIBHOCTH MOKET
UMETh 6X00HOU y3en, BooOme roopsi, He oawH, (B UML 1 Oonowcen OBITH POBHO 00uH),
OTIpeNIeNIAIONINI Hayano MOTOKa yrpasieHus. Quunanvubili y3en HeoOs3areneH. Ha nuarpamme
MOJKET OBITh HECKOJIBKO (hunanvuwix y3noe. Ha quarpamme MOryT NpUCYTCTBOBaTh OOBEKTHI U
IOTOKM OOBEKTOB, B TE€X CIyyasX, €CIM OOBEKT HCIOJb3YeTCs WM HU3MEHSETCS B OAHOM M3
y310B aelcTBUd. [IoTOK OOBEKTOB OTMEUYaeTCsi MyHKTUPHON CTPENIKOH OT AESITEIbHOCTU K
U3MEHseMOMY OOBEKTY WM OT OOBEKTa K JEATEeIbHOCTH, HCHOib3ylolied o0wvekT. Pebpa
(CTTIOIIHBIE CTPENIKH) MEXIY y3JaMu JEUCTBUH MOKAa3bIBAIOT MOTOKHU YIPaBIEHUsS. Y CIIOBHBIN
nepexon (yzen npuHamus peuienus), a TaKXKe y3en CIusHus (Ui y3en coeouneHusi) TTIOTOKOB
n3o0paxkaercs pomOom. Ecinm HeoOXommmo moka3aTh, 4TO JABE WM OoJjiee BETBEH MOTOKa
BBITOJIHSIOTCS NMAPAJJIENIBHO, UCIOJB3YIOTCS <«JIMHEMKN CHUHXPOHU3ALUN» — V3/bl 6€MEIeHUs U
Y3761 00veduneHus (KUPHBIC JTNHIH).

Kak y»xe roBopuiioch, AMarpaMMbl J€ATEIbHOCTH MHTEPIPETUPYIOTCS B COOTBETCTBHU C
dopmanusmom cereil Ilerpu. HavanpHas Touka HOpOXKIAAeT OAMH Kypcop yHpaBieHUs (WM



MapKep) Ul KaXJ10To Hcxosiero nepexona. Eciu mis peGpa onpeneneHo coobITre, TO Kypcop
JOCTUTAEeT KOHIIAa pedpa TOJBKO IOCJIe HACTYIUIEHUS Takoro coObitus. OrpaHuyuBaroliee
(cTOpOXKeBOE) YCIOBUE TAKXKE OIMPEEIseT, BOZMOXKHO JIM MEpeMeIIeHne Kypcopa mo peodpy. Ilpu
MOMaJaHUuU Kypcopa B y3ed ACMCTBHS MPOUCXOAMUT OXHIAHHE KYpPCOpPOB Ha BCEX BXOJSIIMX
pebpax | JMIIb MMOTOM 3aIlycKaeTrcs eauHuiia padotel. Ilo 3aBepuieHHH BBIMOTHEHHUS PaOOTHI
TeHepupy-I0TCS Kypcophl Ha Bcex ucxoasmux pebOpax. Ilpum momamaHuu B y3en NpUHATHS
pemieHust (OH MMEET OJWH BXOJ M HECKOJBKO BBIXOJIOB) KYpCOp MPOXOTUT Jaiblie JIUIIb
0 TOMY peOpy, JJIT KOTOPOTO BBITTOJIHEHO CTOPOKEBOE YCIOBHE (BOOOIIE TOBOPS, OHO JOKHO
ObITh 071HO). [Ipy NoMagaHuy B y3ei CIUSHHUS Kypcop U3 JI000T0 BX0/a KOIUPYETCsS Ha BBIXOJIE
(emuucTBeHHOM). [lpy momamaHuM B y3en BETBJICHUSA Kypcop IyOaupyeTcsi Ha BCE BBIXOJbI
OJTHOBPEMEHHO (MIPOMCXOIUT pacmapaienuBanue). CUHXpOHU3ANMS 00eCIeYnBACTCS y3JI0M
00BeAMHEHHUS, T/I€ MPOUCXOIUT OKUAAHHE KYpCOpPOB Ha BCEX BXOJax M JIMIIb 3aTEM BbIIAETCs
Kypcop Ha Bbixoze. Ilpu momamanuu Kypcopa B J00yI0 KOHEUHYIO TOUYKY BCS JI€ATEIBHOCTB,
onuchIBaeMasi AuarpaMMoH, npekpaiaercs. [I[pumMepHo Mo TeMm ke MpaBuUjiaM MepeMeIIaroTCs
Kypcopbl OOBEKTOB. Y3IIbl JEHCTBUS MOTYT HMETh BXOJHBIE W BBIXOJHBIC KOHTAKTHI IS
npueMa/BblJaud KypcOpOB OOBEKTOB, M300pa’kaeMble B BUJAE KBAJpaTUKOB Ha TpaHUIE Y3Ia.
Ecnu BXOTHBIX KOHTAKTOB HECKOJIBKO, JACWCTBUE B y3JI€ BBINOJHAETCS JHIIb TOTJa, KOTJa Ha
BCEX UX MPUILIN Kypcopbl 00beKToB. [Ipumep:

BbixogHom
. [esTenbHocTb KOHTaKT
BxogHon
KOHTaKT ( 5 N \
bIXOHOWN
\ Update accoI;)J):1()tm()l/I RoIXoaH
KOHTaKT \ / == Amount
Deposit |-F--=-=-=-=====-= ———-——
,El,e;lTeanoc:Tb ~
Q
\ ~
\ ~
- Get ' R Set
Account Balance \_\, »Ll] Balance
\ = == \
\ NN =" AN I Oc|)<ocl)-|qaar ne
o NoToK
' IS MoTok o6bekToB Y,
- -——
| TTm=—-aa - ;
; It S . ->
‘ ______________ Notice ®

. J

VY3nbl pasneneHus U OOBEAMHEHHS MOTYT CHHXPOHHM3UPOBATH MOTOKU YIPABICHUS C
noTokamu o0bekToB. Hanmpumep:
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3mech mpueM BO3BpaIlaeMOoi MO3UINH 3aKa3a Ha CKJIAJ] CHHXPOHU3UPYETCS C U3MEHEHUEM
cocTosiHUST O0BekTa Item, KOTOpbIM mMomkeH mepeiiTh B coctosiHue returned (BO3BpalleH).
AHAJIOTHMYHO, BO3BpAT JICHET II0 BO3BPAIICHHOMY 3aKa3y CHHXPOHU3HPYETCS CO CMCHOU
coctosHusi oObekTa Item Ha available (noctynen). OOparture BHUMaHHUE, JuUarpaMma c
MOMOINIbIO0 BEPTUKAIBHBIX JIMHHA — «IUIABATEIBHBIX JIOPOXKEK» pPa3ACisIeTCs Ha 30HBI
OTBETCTBEHHOCTH (3aKa34MK, MPOJIaXKH, OyXranTepus, CKIam).
JlnarpamMMbI JeSTEITLHOCTH CJICIYET HCITOJIb30BATh B CICAYIONINX CUTYAIUSX:
® [P aHAJN3E MOTOKOB COOBITHIA B KOHKPETHOM BapUAHTE UCITOJIb30BAHNS,
® [P aHAJM3€ MOTOKOB COOBITUI BO B3aMMOACUCTBYIOUINX BapHAHTaX MCIOIb30BaHMUS.
Jlnarpammbl KOMIIOHCHTOB
MOJICTTUPYIOT buznueckuit YPOBEHb
CUCTEMBI. Ha HUX n300paxaroTcs
5 koMmoHeHTHI 110 u cBs3u mexay Humu. Ha
TAKOW JuarpamMme OOBIYHO BBIICISIOT 1B
Card Reader AN Cash Dispenser TUMA KOMITOHEHTOB: UCTIONTHSIEMBIE
9 KOMITOHEHTHI M OMOIMOTEKH Koxa. Karkabrid
KJIace MOJIen (vm MOACUCTEMA)
npeoOpazyercs B KOMIIOHEHT HCXOJIHOTO
. ATM Screen Koma. Mexay OTAEeNbHBIMH KOMIIOHEHTaMH
M300pakaroT 3aBUCHUMOCTH,
COOTBETCTBYIOIIIME 3aBUCUMOCTSIM Ha 3Tare
KOMITHJISILIAE VUTA BBITIOJTHEHUS TIPOTPAMMBI.
B Mopenu cucteMbl MOXET OBITH HECKOJIBKO
Cash Dispenser JuarpaMM KOMIIOHEHTOB, B 3aBUCHUMOCTHU OT

quciia IMOACHCTEM W HCIIOJIHACMBIX
ATM Screen o

(baI/IJ'IOB. Kaxmas moacucrema sBIISIeTCS
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Banking Database
Server

MAaKeTOM KOMIIOHEHTOB. J[MarpaMMbl KOMIIOHEHTOB MPUMEHSIOTCS TEMH YYaCTHUKAMH MPOEKTA,
KTO OTBEYACT 32 KOMITUJISIIUIO U COOPKY CHCTEMBI.

Juarpamma pasMmemnieHus OTpakaeT (PU3UYECKHE B3aMMOCBS3H
MEXIy TMPOTPAMMHBIMUA W allapaTHBIMH KOMIIOHEHTaMHU CHCTEMBI.
Ona sBHSETCS XOPOIIMM CPEIACTBOM [UJISI TOrO, YTOOBI IOKAa3aTh
pa3menieHrne 00BEKTOB W KOMIIOHCHTOB B PaCIpE/ICICHHON CHUCTEME.
Ee ocHOBHBIC 2JIEMEHTHI:

* y3en (node) — BBUMCIUTEIBHBIM pPECypcC — TIPOIIECCOP
(u300paxkaeMblii ¢ 3aKpalleHHBIMH OOKOBBIMH TpaHAMH) MU
Oracle Server | @ L AN>> YCTPOMCTBO (IMCKOBas MAMSATh, KOHTPOJLIEPHI PA3INYHBIX YCTPOMCTB 1
T.1.);
Regional ATM - . coeMHEHHE (connection) — KaHaJl B3aUMOJICHCTBUS y3JI0B.
Server Printer JInst y3a MOKHO 3aJ1aTh BBITOJHSIONINECS HAa HEM MPOLIECCHI.

JmarpaMma pa3MelieHHsT UCTIOJIb3YETCs MEHEDKEPOM IPOEKTa,
MMOJIB30BAaTCIIsIMU, APXUTCKTOPOM CHUCTCMbBI W 3KCINTyaTallUOHHBIM

ATMServer.exe

<<Private

125 First St.
ATM

ATMClient.exe

MEPCOHAIOM, YTOOBI MOHATH (PU3UUYECKOE pPa3MEIIEHHWE CHCTEMbI U
pacmpeneneHue ee OTAENbHBIX MOJCHCTEM IO BBIUYUCIUTEIEHBIM
y371aM.

[Ipy  MonenupoBaHMM  BCTPOCHHBIX  CHUCTEM  JHarpaMma
pa3MenieHus: 0ToOpa)kaeT CBSI3U MHKPOIPOLIECCOPOB U YCTPOWCTB B
COCTaBE€ CUCTEMBI.

Mexanu3mbl pacmimpenuss UML  mpennasHayeHbl sl TOTO,
4TOOBI Pa3pa0OTYMKK MOTIM aJaNTHPOBATh S3BIK MOJCTUPOBAHUS K
CBOMM KOHKPETHBIM HYKJaM, HE MEHSs I[P 3TOM €ro OCHOBY
(Metamopens). Hanmuune MexXaHW3MOB paclIMpPeHHs MPUHIUITHAIBEHO
ommmyaeT UML oOT apyrux cpeiacTB MOJEIUPOBAHHUS W TO3BOJISIET
pacmupsATe ero obmacth npumeneHus. K wmexanusmam — pacmmpenuss UML  oTHOcSTCS:
CTEpEOTHIIbI; TeTH (MIMEHOBAaHHBIE 3HAUCHUS ); IPUMEUYaHUsI; OTPAaHUYCHHUS.

Cmepeomun — 3TO HOBBIN THII 3JIEMEHTa MOJICJIN, KOTOPBIH OMpeAeseTcs Ha OCHOBE YXKe
CYILIECTBYIOIIEro 3eMeHTa. CTepeoTHIbl pacUIMpPSIOT HOTALMUIO MOJAENH, MOTYT MPUMEHSATHCS
K JTIOOBIM DJIEMEHTaM MOJIENTH U TIPECTABIISIFOTCS B BU/I€ TEKCTOBOM METKH MM MMUKTOTPAMMBI.

CrepeoTurnsl KI1accoB — 3TO MEXaHU3M, MO3BOJSIONUINI pa3lemsaTh KJIacChl Ha KaTerOpUU.
Hanpumep, OCHOBHBIMH CTEpPEOTHIIAMH, HCIIOJIB3YEMBIMH B IMPOIECCE aHAIN3a CUCTEMBI,
spisitoTcsi: Boundary (rpanmunsnid knacc), Entity (kmacc-cymuocts) u Control (ymnpamisttoruii
KJIace).

[ToMuMO yYMOMSHYTBIX CTEpEOTHIOB, pa3padoTunku I[IO0 wMoryTt co3maBath CBOUM
COOCTBEHHBIE ~ HA0OpHI  CTEPEOTHNOB, (OpMUPYS TeM CaMblM CIEHUAIN3UPOBAHHBIE
noamHokectBa UML (Hanpumep, majis onmucanus OusHec-mporeccoB, Web-npunoxxenuid, 6a3
MaHHBIX ¥ T.A.). Takue moaMHOkecTBa (HAOOPHI CTEPEOTHIIOB) B cTaHnapTe s3bika UML HocsT
Ha3BaHUe MpoduIIei s3bIKa.

Teeu (umenoeanHvle 3HaAYeHUs) — CICIUANbHBIE TEPMHUHBI, UCIOJIb3yEeMble CrelU(UKALITT
OTpaHWYEHUNW W CBOWCTB, Takue Kkak disjoint, complete, incomplete u 1p., MoOryr
COIIPOBOKIATHCS YKa3aHUEM 3HAUYEHUS CBOMCTBA, Hanpumep, author=Bacs nnu location=server.

Ilpumeyanue — »HIEMEHT JUarpaMMbl Ui KOMMEHTAapusi WM JPYrol TEKCTOBOU
uHpopMarmu. [Ipumeuanue MOXKET coAepk aTh JOMOJIHUTENBHBIE CBEIEHUS 00 3IeMeHTax
MOJIeH (C HUMH €T0 COeAMHSAET MyHKTUPHAs JTUHUSA).

Oecpanuuenue — 3T0 CEMaHTUYECKOE OIPaHUYEHHE, UMEIOIIEE BU TEKCTOBOIO BBIPAXKECHMUS
Ha ectrectBeHHOM uiu (opmansHOM si3bike (OCL — Object Constraint Language), koTopoe
HEBO3MOXKHO BbIpa3uTh ¢ nomouipto Hotammu UML. CpenctBa OCL He mnpenHa3HayeHbI
JUISL OUCAHMSI  TPOIECCOB  BBIYMCIIEHUS BBIPAKEHUH, a TOJBKO JHIIb  (PUKCHUPYIOT
HEOOXOJUMOCTh BBIMOJIHEHUS TEeX WM WHBIX YCIOBUU MPUMEHHUTENHFHO K OTICIbHBIM
KOMIIOHEHTaM MoJieneil. OH MoKeT ObITh HCIIOIb30BaH ISl PEIICHHUS CIeTyIOIINX 3aau:

<<Private\\Network>>

459 Elm St.
ATM

ATMClient.exe
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ONMCaHUE UHBAPUAHTOB KJIACCOB U TUIIOB B MOJIENIH KJIACCOB;
ONMCaHUE NpeJi- U NOCTYCIOBUH B ONEPALMIX U METOAAX;
ONMCAaHNE OTPAHUYUBAIOLIUX YCIOBUH 3JIEMEHTOB MOJAEIIH;
HaBUTallMs 110 CTPYKTYPE MOJIEINH;

cnenuguKanus orpaHUYeHU Ha ONlepaluy.

INntepaTypa Kk nekuum 3

1.

Commepsun M. Huxenepuss mporpammHoro oOecnedenus. 6-e usa.: Ilep. ¢ anrn —
M.: Bunwsmc, 2002.

2. Pam6o JIx., bmaxa M. UML 2.0. OOBEKTHO-OPHCHTHPOBAHHOE MOJCIUPOBAHUE
u paspabotka. 2-e uza.: Ilep. ¢ anrn. — CIIG.: [Tutep, 2006. — I'nassi 1, 2.

3. K. Jlapman «IIpumenenne UML u 1m1a610HOB NPOEKTUPOBAHUS

4. Paynep M. UML. OcHoBsl. 3-¢ uznanue. Kpatkoe pykoBOACTBO IO CTaHAAPTHOMY SI3BIKY
obbexTHOTO MonenupoBanus.: [lep. ¢ anri. — CI16: CumBosn-ITntoc, 2005.

5. T. byu, JIx. Pam6o, U. fIko6con «UML. PykoBoacTBO monb30BaTesis»

6. Pozenbepr [I., Ckorr K. «I[IpuMeHeHHe OO0BEKTHO-OPUEHTHPOBAHHOTO MOJCIUPOBAHUS C
ucnonb3zoBanueM UML u aHanu3 npeneaeHToB

7. WImynnep Jx. «OcBoit camoctosarenbHo UML 3a 24 yaca»

8. JIx. Konamnen «Pa3paborka WEB-npunosxenuii ¢ ucnons3zoBanuem UML»

Ccbinku:

http://www.uml.org

http://www.uml2.ru
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JNlekumns 4. MopnenupoBaHue 6usHec-npoLeccoB

MonaenupoBanue OM3HEeC-TIPOIIECCOB SIBJISIETCS BaKHOU COCTaBHOU JaCTbIO
KPYITHOMACIITAOHBIX MPOEKTOB 1o co3aanuio [10. OTCyTCTBHE TaKUX MOJIENEN SABISETCS OQHOM
U3 TJIaBHBIX IPUYHMH HEYJa4 MHOTHX IIPOEKTOB.

busnec-npoyecc onpenensercst Kak JIOTUYECKH 3aBEPIICHHBIN HaOOp B3aMMOCBSI3aHHBIX U
B3aMMO/JICHCTBYIOIIUX BUJOB JIEATEILHOCTH, MOJAEPKUBAIOIINN 1€ATEIbHOCTh OpPraHU3aluu U
peanu3yrolul €€ MOJUTUKY, HAIPABICHHYIO Ha JOCTHKEHHE IOCTaBJICHHBIX Leneil. busnec-
IpOLIECC HMCMOJIb3YEeT ONpeeNCHHbIE pecypchl ((DMHAHCOBBIE, MaTEpUalIbHbIE, YEJIOBEYECKHE,
UH(POPMALMOHHBIE). BHIAETAIOT clenyromue KIacchl MpOIecCoB:
® OCHOBHBIE MpOLECCHl (IIPOU3BOJCTBO TOBAPOB M YCIYT, IPUHOCIT [0XOJ, COCTaBIISIFOT

OCHOBHYIO JI€ATEIbHOCTh KOMITAHUH);

e oOecneuuBaromye npoueccsl (oOecrneueHrue OCHOBHBIX MPOLIECCOB (hMHAHCAMH, KaapaMu,
KOMIUICKTYIOIIUMH, T€X. OOCIyXKMBaHHEM, aJMHUHUCTPUPOBAHHE U  IOPUANYECKOE
obecrieueHue);

e TIpoIleCChl yIpaBieHus (IIIAaHUPOBAHUE U KOHTPOJIb OU3HEC-TIPOIIECCOB JIPYTHX BHJIOB).

busnec-monens — 3T0 (OpMaTU30BAaHHOE ONUCAHHE OWU3HEC-NPOLIECCOB NPEANPUITHS,
¢ukcupymoliee cyuiecTByrouiee mojoxeHue gen (momenb AS-IS  «kak ectb») uam
yCTaHaBJIMBAIOLIEe HOBBIE YCOBEPIIEHCTBOBAHHBIE CIIOCOOBI OCYILECTBJICHUS AEATEIbHOCTU

(momenbs AS-TO-BE «kak Oyzaer»). Llenn OuzHec-moaemupoBaHus:

1) obecnieunTh MOHMMAHUE CTPYKTYPBl OPraHU3ALMH U MPOUCXOSIIUX B HEHM MPOIIECCOB;

2) obecneunTh NOHUMaHUE TEKYIUX MPOOJIEM OpraHU3aluy U BO3MOYKHOCTEN UX PEILCHUS;

3) yOeauThbCs, YTO 3aKa34MKH, MOJB30BATEIM U Pa3pabOTUMKH OJMHAKOBO MOHUMAIOT €U
U 3a7la4y OpraHu3allly;

4) co3natb 6a3y ,Z[J'I}I (bopMI/IpOBaHI/Iﬂ TpeboBanuii k Oynymemy I1O opranuzanuu.

OueHka opraHnsaumn BugeHne 6usHeca Onucanue Moccapuii feaTenbHOCTH
6M3HEC'I'IpaBMJ'I opraHusauum
¥
- ., T p f:l‘
> o™ > [
OnucaHue CocTasneHue crnosaps Q OnpegeneHue Mouck BusHec-akTopoR
BusHec-uenen BusHec-TepMUHOB BusHec-apXUTEKTYpbl 1 B3Hec-BapuaHToB
“cnonb3cBaHna
) Y AHanutuk | \\'} P’
BusHec-npoLeccoB
OuenuBaHne PopmynuposaHue YcTaHoBKa rpanuy,  CTPYKTYpupoBaHue
opraHuzayum  Bu3Hec-npasun ,.f‘"/ / R\“\-x business use case
. model
e
) R
-"-‘l- ."r-‘ | ‘H"\-\.H HLH""-\.
& 3 Y * Hh“i
CE’ =
..'""-L —
— '
Busineszzs  BusHec-npaeuna
Business HononHutenbHas A veic
Use Come Mode| BY3HEC-UEMM  cneuvdbukauus GusHeca Mu:uélrel

Puc. AnanuTuk GU3HEC-POILIECCOB, €T0 NEATEIbHOCTh U paboyne TOKyMEHTHI.
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BI/I3H€C-MOI[GHB AO0JIKHA aBaTh OTBCTLI HA BOIIPOCHI:
Kaxkue nponeayps! (byHKIMHA, pabOThI) HEOOXOIUMO BBHITTOTHHUTH IS TIOTYUYEHHUS 3aJaHHOTO
KOHEYHOTI'0 pe3yJjbTara?
B kakoil mocien0BaTeIbHOCTH BBIMOJHSIOTCS 3TH TPOLIEAYPbI?
Kakue mexaHu3Mbl KOHTPOJII M YIPAaBJIEHUS CYLIECTBYIOT B paMKaX paccMaTpUBaeMOro
O6uzHec-mporecca?
Ko BhINIONHSIET MponeAypsl nporecca’?
Kakue Bxoasiue 10KyMeHTbI/HH(OPMALIHIO UCIIONB3YET Kax/as rmpoleaypa nporecca?
Kakue ucxonsime 1oKyMeHTB/HHGOPMAIIHIO TEHEPUPYET MpoIleaypa mpoiecca?
Kaxkue pecypcbl HEOOXOIUMBI JJTs1 BHITTOJTHEHUS KaXKI0M MPOIEAYphI mporiecca’?
Kakast nokymeHTanus/yciaoBusi perfiiaMeHTUPYET BBIMOJIHEHUE MTPOLEeayphl?
PaccMoTpuM MeTOIMKY MOAETUPOBAHUS JEIOBBIX IMPOLIECCOB, SBISIOUIYIOCS COCTABHOM

gacTeio TexHoxoruu Rational Unified Process.

AHanUTUK OHW3HEC-TIPOLIECCOB BO3IJIABISIET M KOOPAMHHUPYET OHU3HEC-MOJAETUPOBAHUE.

Co3znaer:

BUJICHHE OM3HEca — JOKYMEHT, TJIe OIpeIeIeHBI IIe)Id OM3HEC-MOICIMPOBAHNUS;
OIICHKY OpTaHW3aIuH — JOKYMEHT, OMUCHIBAIONINI TEKYIIIee COCTOSIHHE JIE)T B OpraHU3aIliy;
Ou3HEeC-TIpaBUiia — YCIOBHS, COOTIOICHHE KOTOPBIX HEOOX0IUMO;
TJI0OCCAPHIA ACATEIBHOCTH — CJIIOBAph OCHOBHBIX TEPMUHOB OpPTaHU3AIIH;
JOTIOTHUTEIBHYIO CHEIU(PUKAINI0 — JTOKYMEHT CO CBEACHHUSMH, HE BOIICIIIUMU B JIPYTHE
JIOKYMECHTHI,
Monenb OusHec-mipoueccoB (Business Use Case Model), monenupyromyo B3IIsa Ha
NPEIIPHUITHE U3BHE, KAK HA «ICPHBIH SITUKY;
Mozaenb OusHec-aHamu3a (Business Analysis Model), Monenupyromryto B3I Ha
NPEIIPHUITHE U3HYTPH, KaK Ha «OCTBIN SITHKY.

Monens Ou3HEc-IeNiel MPEACTaBIsAET COOOW IPEBOBUAHYIO CTPYKTYPY, OIHCHIBAIOIIYIO

3aBUCMMOCTH BHJIa ILIEJIb-TIOAIENIb (CM. pUCYHOK). CBSI3M B JepeBE TaKOBBI, YTO JOCTHKEHUE
MOJIENeH MPUBOIUT WM MIPUOIIIKACT K JOCTHXKEHUIO POJIUTENBCKON OM3HEC-1IeTH.
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Mogens 6uznec-nipouecco (Business Use Case Model) — monens, onucsiBaromiast OuzHec-
MPOIIECChl OPraHM3allii B TEPMUHAX pojied W uUx moTpeOHocTed. OHa mpeacTaBiIsieT coOoi
paciupeHue MojeIu BapraHToB ucnoib3oBanus UML 3a cuer BBeneHUs Habopa CTEPEOTHUIIOB
Business Actor (ctepeorun aeictByromiero juna) u Business Use Case (ctepeoTtun BapuaHTa
UCTIONb30BaHus). M3 3TOW MOXKENIH BUIAHO B KaKOM KOHTEKCTE paboTaeT MpeAnpHsITHE, HO HE
BHJIHO KaK HIMEHHO MPOTEKAeT ero padoTa (3TO ONMUCHIBAET MOJICNTb OM3HEC-aHATN3A).

JHenoBoe nuuo (business actor) — HEKOTOpas poOJb, BBINOJHSAEMAas MO OTHOIICHUIO K
OuzHec-npoleccaM opranuzanuu. Kanaunatamu Ha 3Ty pojib SIBJISIIOTCS: aKIIMOHEPHI, 3aKa3YHKH,
MOCTaBIUKH, TAPTHEPHI, MOTCHIUATIbHBIE KIMEHTHI, MECTHBIC OpTraHbl BIIACTH, KOJUIETH W3
NoJipa3fiesiecHnii, HE OXBAUEHHBIX MOJIEJIbIO, BHEIIHHWE OH3HEC-CHUCTEMBbI (MPEANPHUATHS WU
nojapazaenenus). OOHapy UTh JEHCTBYIOMNX JTUI] OM3HEC-TIPOLIECCOB MOKHO, Hal11 OTBETHI Ha
BOMPOCHI:

e KrT0 M3BJIEKAET MOJB3Yy U3 CYLIECTBOBAHUS OpraHU3ALUN?
e KTt0 momoraer opraHu3auu OCyIIECTBISATH CBOIO IEATEIBHOCTH?
e Komy opranuszamus nepegaet HPOPMALIUIO U OT KOTO OTydaeT?

busnec nporiecc (Business use-case) OMUCHIBAET MOCIE0OBATEILHOCTD IEHCTBUI B paMKax
OYKOHOMHYECKOW  JCSATENBbHOCTH  MPEONPHUSATHS, TMPHHOCSIIIYI0  OMIYTHMBIA  pe3yJbTar
KOHKPETHOMY JIEJIOBOMY JEHCTBYIOIIEMY JIUILY.

[Tpumep monenu 6Gu3HeC-MPOIIECCOB (PETUCTPALIUS MACCAKUPOB HA PEIC B a3pOToOpTy):

<<uHuuunmpyet>>

Ay
y('ec-, )
g, [pontn perncrtpauuio
r

Maccaxup N

<<uHuuunmpyet>>

PykosoauTenb 3apeructpupoBaTtb rpynny

TprCTM‘-IECKOﬁ rpynnbl
Kasxnprit Ou3Hec-mporecc CompoBOKIAETCS crienupuKanuei, B KOTOPOH COACPIKUTCS:

HAaUMEHOBAHUE;

KpaTKoe onmucaHue Ou3Hec-IpoIecca;

LU U pe3yJIbTaThl;

OINMCaHue ClieHapueB (OCHOBHOTO U albTEPHATUBHBIX );

crienMagbHble TpeOOBaHUs (BpEMs U CTOMMOCTb);

pacivpeHust (MCKIIOYUTENbHbIE CUTYaIllHN );

CBSI3U;

JUarpaMMbl JeSTEIbHOCTH (MOJCIUPYIONINE CIIEHAPUU OU3HEeC-TIpoliecca).
ITpumep:

HaumenoBanue — [IpoitTu peructpauuro.

Kpatkoe onucanue — IIporecc peructpanuu naccaxupa Ha peic.

[emu — [ToayunTh MOCaAOYHBIN TAJIOH M CIATh Oarax.

OCHOBHOH cLEeHapHil:

1. Tlaccaxup BCcTaeT B ouepellb K CTOMKE pErucTparopa.

2. Tlaccaxxup MpeabsBIsSeT OUIET PETUCTPATOPY.
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Perucrparop noarsepkaaeT NpaBUIbHOCTb OHUIIETA.
Peructparop odopmisier 6arax.
Peructpatop pe3epBUpyeT MECTO Uil MaCCaXHPA.
Peructparop neuyaraet nocaiouHbIi TajaoH.
Perucrparop BeIaeT naccaxxupy MocagovyHbIi TaJTOH U KBUTAHIIMIO HA Oarax.
. ITaccaxup yXoauT OT CTOMKH perucTparopa.
e ABTEpHATUBHBIC CLICHAPUH:
la. buner HenmpaBuWIbHO O(OPMIIEH — PETUCTPATOP OTCHUIAET IMAaccakHpa K areHTy I10
NepeBO3KaM.
2a. barax npeBbIIaeT yCTAHOBJICHHBIN BEC — PETHCTPATOP OQOPMIISIET IOTLIATY.
e CpenuanbHble TpeOOBaHUS — Bpems peructpanuu He TOJKHO MPEBBIIIaTh | MUHYTHI.
Mogens OW3HEC-TIPOIECCOB MOXKET OBITh CTPYKTYpPHpOBaHA: MPU HEOOXOAMMOCTH
BBOJSTCSL CBA3M OOOOILIEHUS MEXAYy JEHCTBYIOIIMMM JIMLIAMH M CBS3M BKIIOYEHHUS U
pacIupCHus MCKIY 6H3H€C-BapI/IaHTaMI/I HUCITIOJIB30BaHUs. I[JI}I MOZICIIMPOBAHUA CICHAPUCB
Ou3Hec-BapuaHTa MO0 OTACIBHOCTHM WM B COBOKYNHOCTH HCHOJB3YIOTCS JHarpamMmbl
ACATCIIbHOCTH

© N VAW

[ HenpaBunbHoO ]

( Mpoeepka OTchINKa K areHTy no >

pesepBupoBaHus / nepeBo3KaM asponopTa

[ NpaBunbHO

MonyyeHue
NnbroT

[ Het 6araxa ]

[Earamd/
( MeyaTb NOCagOYHOro )

Mpuem Garaxa n TanoHa
neyartb KBUTaHLUMU

Mony4yeHne naccaxxnpom
nepeBO304YHbIX JOKYMEHTOB

Mopenb Ou3Hec-aHanm3a (MOJEIh OM3HEC-00BEKTOB) CO3/IACTCS APYTHM HCIIOTHHUTEIICM
B pamkax RUP: Guznec-pa3zpaboTunkom.
bu3Hec-pa3paboTYHK BBITOJHSACT CICIYIOIINE JCATCIHHOCTH:
e paboTaeT Haja OM3HEC-CUCTEMOM (OTAEIIOM WIIH MOAPA3ICICHIEM OpTraHU3alliH );
e yTouHseT cnenudukauio 6usHec-mpoueccon (business use case);
® MOJENUpYeT pealn3aluio OM3HEC MpOIEecCOB B BUAEC Mojean OusHec-aHanu3a (business
analysis).
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YToyHeHue MoucK ncnonHuTenein
O business use 1 cyWwHoCTeN
case

[

BusHec-paspaboTunk

= YTOUHeHne VTOUHEHME
*‘__,.4-"-" ; ucnonHuTenen CylHoOCTH
_,—f"a § N -
. - ,’( § \ H'"H e
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ll | | -
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2 2 @ QL "Z0
Business Business Business Business Business Business
Use Case Use-Case Warker Entity Systemn Event

Real=ation
Puc. J[lesTenbHOCTH, BBIMONHSIEMblE OW3HEC-Pa3pabOTYUKOM U paboyue JOKYMEHTHI,

CO3/1aBACMbIE HM.

Mogens OuzHec-aHanM3a — 3TO OOBEKTHAs MOJEb, JJIEMEHTAMU KOTOPOH SBISIOTCS
ucnomauTeNsb (business worker) u 6usHec-cymHoOCTh (business entity). DTa MOJENb OMHMCHIBACT
BHYTpPEHHEE YCTPOWCTBO OM3HEC-IPOLIECCOB C TOUKM 3pEHUs CTPYKTYphl U moBeaeHus. Ho u3
9TON MOZETH HEJb3s MIOHATH JIIOBOE OKPY)KEHHE MPEANPUATHS (UTO OMMCAHO MOJIENIBIO OM3HEC-
MIPOIIECCOB).

Business worker —ucnoiHHUTENb, JEHCTBYIOMNN B paMKax OM3HEC-CHCTEMBL. B oTimudune ot
JIeIOBOrO JCWCTBYIOIIETO JIMIA HMCIOJHUTENb paboTaer Ha mnpeanpustid. OH HMEET CBA3U
B3aUMOJICHCTBHS C IPYTHMMHU HCIIOJIHUTEISIMU U MaHHITYJIUPYET OM3HEC-CYITHOCTSIMH, y4acTBYS
B peanu3anusix ousHec-npoueccos. [IpencraBisercs Ha quarpaMMax Kak KJacc cO CTEpeOTHIIOM
«business worker».

HenoBas cymHocts (Business entity) — 310 pecypc (MHPOpPMAIMOHHBIN, MaTepUaTbHbIH,
(UHAHCOBBIN U T. J.), HE UHULUUPYIOIUN HUKAKUX B3aUMOAECHCTBUI, OH MOKET y4acTBOBATh BO
MHOTHX pealM3alusAX pa3InYHbIX OM3HEC-IPOLIECCOB U SBISIETCA MPEAMETOM pPa3IMYHbIX
MaHHITYJISIIAH CO CTOPOHBI HCIIOIHHUTEICH.

Ha nuarpammax  mpexacrtaBiieH  KJIacCcoM i /%
CO CTepeoTUIIoM «business entity».
Mogens  Ou3Hec-aHalM3a  BKJIIOYAET

Peructpartop KoopauHaTtop 6araxa
B ce0sI TUarpaMMbl pa3HbIX BUOB: /
° JarpamMMal KJIaCCOB,
OTpaXKaIOIIUX CTPYKTYPHBIE COCIUHEHUS, W3
KOTOPBIX  CHEOYEeT Kak  B3aUMOCBSI3aHbI
UCIIOJIHUTENIM W JICJIOBbIE CYUIHOCTH (U3 Barax

npuMepa CIEAyeT, YTO WCIIOJHUTEIN JIBYX
Pa3HbBIX KJIAaCCOB MOTYT B3aPIMO,Z[eI>'ICTBOBaTI>

MEXIy CO0OH, 4YTO WCIIOJHUTENh MEPBOrO

KJIacCa UMCCT NOCTYI K JCJIOBBIM CYUIHOCTIAM

Oaraxx u barakHas Oupka, a HCIIOJTHUTENb

BTOPOTO KJlacca — TOJbKO K baraxy, 4ro BaraxHas 6upka
CYIIHOCTH CBSI3aHBI MEX]Ty CO0OiA.);
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1: Od){)pmwrb NocaAoUHbIN TasoH( )
I

3: Ochodlmvn'b G6arax( )

2: MpoBeputb nphBuanocm 6unera()

o JarpamMmmbl B3alMO/JICIICTBHS
(mocnenoBaTENbHOCTH, KOOTICPATHUBHBIE),
OMKCHIBAIONINE  peaju3alui0  OJAHOTO U3

clieHapueB OHW3Hec-TIpoliecca, W CIy Kallue s
MOJICIUPOBAaHUs pacrlpenenaeHus o00s3aHHOCTEN
MEXJ1y HUCHOJHUTENIMHU (Hampumep, auarpamma
MIOCJIE0BATEIBHOCTH MOXKET n300paxkaThb
peanu3ano OCHOBHOIO ITOTOKA COOBITHI OM3HEC-
npouecca [IpoiTu perucrpanuto, 1 Ha HEW BUIHO

I

1

1

1

1

1

i

i KaKUMH COOOIIEHUSIMU 0OMEHHUBAIOTCS

! N

] 4: 3apesepeuposats mecTo( ) OK3EMIUIAP [JEJIOBOTO JEUCTBYIOLIEro JIMLA |

! E:I OK3EMIUISIP MCIIOJIHUTENSA, a TakKe BHIHO,

i ! o0paboTKka Kakux COOOIICHW  BXOJUT B

! 5: HaneyaTtaTb Mocapo4HbIN TanoH( ) .

! — OTBETCTBEHHOCTh UCIIOJIHUTETIS);

1 o

I ° JarpamMmMmsl COCTOSTHMU IS
6: NMHATE NocafouHbIN TanoH u KBuTaHUMIO( )

T MOJEINPOBAHUS JKU3HCHHOI'O LIMKJIa

1

! i JK3EMIUISIPOB TOTO WJIM WHOTO UCIIOJHUTENS WA

i i SKOHOMHMYECKOIO  pecypca, T. €. JIeJIOBOU

MocTaBneH Ha BeCbl

OnpeaeneH
Bec

MpukpenneHa 6upka

[ 3aperMCTpupoaaH]

MocTaBneH Ha TpaHcnopTep

Ha
TpaHcnopTepe

MepeHeceH Ha GaraxHyio nnatgopmy

)

[OocTtaBneH B camoner

Ha 6araxHon
nnarcopme

[

B camonerte

CYLIHOCTH, (B MpUMEpPE BHUJHO, YTO IK3EMILISP
JIeJIOBOM CyITHOCTH barax MEHseT CBOM BHYTPEHHHE
COCTOSIHUS, TPUHUMAsT COOOUIEHHs] OT HCIIOJHUTENEH,
n300paxeHHble Kak coObiThsi «llocTaBneH Ha BECH»,
«IIpukperiena Oupka» u T. 1.).

Xon OU3HEC-MOJICTUPOBAHHS B LEJIOM
0TOOpaxkaeT cieayoulas 1uarpaMmMa JAesiTeIbHOCTH:
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, _ MoaenpoBaHue
BrineneHue npeaMeTHOR obnacTu]
5?__', Ou3Hec-npoueccoB

Onucawne
Tekywero busHeca

i)

Cocraenenue mogenu Mo

YTouHeHWe buaHec-

npoLeccos ﬂ'—l:l__/
Mccnenosaxne
aBToMaTU3aLMMI
npoLeccos
MNpoeKkTMpoBaHue peanuaLumn
Bu3HeC-NpoLeccoB
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YTouHeHne ponei u obAzaHHOCTER
i

[Tpu oneHnBaHUM OM3HECA CO3AOTCS CIEAYIONIUE JOKYMEHTHI:



e BHJeHUE OU3Heca;
® OIICHKA OpPTraHU3aIUH.
Ha ocHOBaHMM ATHX JTIOKYMEHTOB MTPUHUMAETCS PEUICHUE: JINOO MOJICITUPOBATh TOJIBKO
PEeIMETHYIO 00JIaCTh, TNOO OCYIIECTBIISIETCS TIOTHOE JIEIOBOEe MojenupoBanue. McenenoBanue
ABTOMATH3AIMX TPOIIECCOB MPEANPUHUMACTCS, €CIIH CO3aBaeMOe MPOTpaMMHOE 0OecrieueHIe
JOJKHO aBTOMATHU3UPOBATh OM3HEC, paHee BEAYIIUICS 0 CTapUHKE.

busHec mpaBmia TpEACTaBISAIOT COOOW OTpaHHUYEHHS, KOTOPBIC OJDKHBI 00S3aTENBbHO
BBITIONHITHCS B XOJE JEJOBBIX mporieccoB. DopMynHpoBKHM OU3HEC-TIPABIII COCTABISIOT
crienuaabHbIi JoKyMeHT — Onucanue OusHec-mpaBmil. Kaxkmpoe OM3HEC-PaBHIIO JOJDKHO Tak
WIM WHAuYe MPOCIS)KHUBAThCS Ha JuarpamMmax OusHec-monaenu. Hampumep, Ou3HEcC-mpaBMIIo:
Llena nemmo = yena npooykma * (1 + npoyenm nanoea / 100) 3amaet ycaoBue Ha CTPYKTYpPHBIE
CBS3M B MOJIETM OW3HEC-aHaW3a, a UMEHHO: HCIIOJIHUTENb, OTBETCTBEHHBIA 32 pacyeT IICHBI
HETTO JOJDKEH MMETh BO3MOXKHOCTH IOJyYUTh BCE MOJCTaBIsieMble B (OPMYIy 3HAYCHUSI.

; % 1.* 1

Mpodunb knueHTa Mpodunb pernoHa
1

%pOLIBHT Hanora

MpepcraBuTens KNWeHTa

paccumrarte ueHy HeTTO() 0.*

3akas Mpoaykr
%ueua npoaykra

CooTBeTcTBYIOIIAsA TUarpaMMa KJIacCoB U3 MOJIENIN OM3HEC-aHAIN3a JOJKHA OBITh MPOBEPEHA, U
npu HEOOXOAMMOCTH Ha Hee [OJDKHBI OBbIThb J00aBJICHBI JOIMOJIHUTENbHBIE CB3U. Ha
NPEJICTABICHHON TUarpaMMe BUTHBI «MAPIIPYTHD) TOTYICHHS
e 1eHbl npoaykra (3aka3 ->IIpoaykr.nieHa NpoIyKTa);
e mporenTa Hajora (ITpodws kimmenta -> [Ipoduns pernoHa. IpoOIEHT HajIora).

B cBsi3u ¢ OONBIIUM KOJHMYECTBOM THIIOB BO3MOKHBIX OHW3HEC-TIPABUI BBOMAT HUX
KJIacCU(UKALINIO:
® MpaBWJIA-OTPaHUYCHUS:

O yIOpaBIAIOIIME BO3JEHCTBUS M peaklMM Ha BO3AeicTBUS (Hampumep, OuszHec-
npaBuio: «/Ipu ommene 3akaza, eciu OH ewe He 0OCMABIEH, MO €20 Cledyem OmMemums KaxK
3aKkpeimultly», 37€Ch OTMEHA 3aKaza — YIPaBISIONIee BO3ACHCTBHE, a 3aKPHITHUE OTMEHEHHOTO
3aKa3a — peaxkius);

O omnepalnroHHbIE OrPAaHUYCHHS WIH TPEIyCIOBHs U MOCTYCIOBHs (Hampumep, Ou3Hec-
npaBuio: «/[ocmasums 3aKas KIUeHmy mobKo npu Haiuyuu aopeca 00CmasKuy yCTaHaBIUBAET
MpeIyCIIOBUE JIJIS ONIEPAIMU JJOCTABKH 3aKa3a);

O CTPYKTypHBIC OTpaHHYCHHUsI (HapuMep, On3Hec-paBuiIo «3aKa3 BKIIOYAET B ceOs 1Mo
KpaiiHeil Mepe OJHY IMO3UIMIO», YCTAaHABIMBAECT MOIIMHOCTHh CBSI3U MEXKIY KJIacCaMH JEIIOBBIX
cymHocteit 3aka3 u [lo3unus 3akasza, Takoe OM3HEC-TIPaBUIIO JAOMOTHUTEIIBHO 0TOOpaXKaeTcs Ha
quarpaMme KJIAcCOB M3 MOJIENH OW3HEC-aHalu3a B BHJE MOKa3aTeleil MOIIHOCTH Ha IMOJII0CAX
accolMaluy, COSANHSIONIEH YIOMSHYTbIE CYITHOCTH);

e MpaBWia BBIBOJA U BBIUMCIHUTEIbHBIC MpaBUiia (HampuMep, pacCMOTpPEeHHas Bbllle (Gopmyia
pacueTa IeHBI).
busHec-pa3paboTuuk [OMKEH YYHUTHIBATH BCE OM3HEC-TIpaBUIa W OTCICKHUBATH HUX
BBHITIOJIHEHHUE B MOJIETTN OM3HEC-aHAIH3a.
Mopnens Ou3Hec-aHamM3a MOXKET OBITh JOCTATOYHO OOJBINON, UYTO BBI3BIBACT



HEOOXOIMMOCTh €€ CTPYKTYpUPOBATh. DTO OCYILECTBIISCTCS MPU MOMOIIM TAKUX IEMEHTOB KaK
peanuzanus Ou3HEC-Tporecca (Koomepanus co CTepeoTUurioM «business use case realization») u
Om3Hec-cucreMa (MakeT co crepeoTunoM «business systemy). Peanmsamus OusHec-mporiiecca
OTMCHIBACT pealH3ali0 KOHKPETHOro OHM3HEC-Tpoliecca B paMKax MOJENU Ou3Hec-aHaiu3a B
TEPMUHAX B3aMMOJCHCTBHS O0OBEKTOB (IK3EMIUIIPOB UCTIOJHUTENICH U JAETOBBIX CYITHOCTEH) U B
TEPMHHAX CTPYKTYPHBIX CBS3€il MEXIy HCIOJHUTEISIMU U JIEJIOBBIMU CYIIHOCTSIMU. Jlpyrumu
CJIOBaMH, AWArpaMMbl KJIACCOB, UArpaMMbl B3aUMOJCUCTBUS OTHOCAIIUECS K OJHOMY OW3HEC-
mpoliieccy OObEIMHSIIOTCS B OJIHY peanu3aliuio ousHec-nporecca. buznec-cucrema o0beaHSIET
OTHOCALIMECS K OJHOMY TOJpPA3JC/ICHUIO OpPraHU3allid MCIOJHHUTEICH M HSKOHOMHYECKHE
pecypchl (IeJI0BbI€ CYIIHOCTH), OTHOCSIIUECS K BEICHUIO MOAPA3ICICHHUS], a TAK)KE CBSI3aHHBIE C
HUMHM TUarpaMMbl coctosiHui. Ecnu kakas-nnbo peanusaiyst Ou3HeC-1porecca OCyIecTBIIeTCs
LHEJIUKOM B paMKax TMOJpa3efieHus, B COOTBETCTBYIOUIYIO OH3HEC-CUCTEMY IOMEIAeTCs
peanuzanusi 3TOro OusHec-mporecca. boinbinas Ou3Hec-cucTeMa MOXeT OBITh pasjeneHa
Ha YacTu — OM3HEC-CUCTEMbI MOAUYNHEHHBIX OTJEJIOB Opa3AeIeHusI.

TunoBsle perieHuss B obimactu Ou3HeC-MOAeTupoBaHus O(GOpMISIIOTCS B BHUAE Ou3Hec-
o0pasnoB (marrepHoB). Onucanre oOpasia COIEPKUT UMs, ONMMCAHUE perraeMoil MpoOIeMbl 1
ee KOHTEKCTa, pelleHHe (MOZENIb M €€ OIMCAaHUE), pe3yibTaTbl (CIEICTBUS IPUMEHEHUs
obpasma). O6pa3isl OM3HEC-MOACIUPOBAHUS MPECTABIAIOTCS B BUJIE KOOTIEPAIIUNA M BKIFOYAIOT
JMarpaMMbl, OTIHCHIBAIOIIHE:
® COBOKYMHOCTH KJIACCOB-YYAaCTHHKOB JJISI pemieHHss NmpoOjeMbl (3T KIIACChl MIPalOT pOIb
THE3] WM siueeK, KyJa MpH MPUMEHEHUU oOpa3la MOACTABIAIOTCS KOHKPETHBIE KJacchl M3
OM3HEC-MOJICINH );
® CTaTWYECKOE MPE/ICTaBICHUE — TUarpaMMy KJIacCOB;

e JMHAMHUYECKOE MPEJICTaBICHUE — TUAarpaMMBbI JESTEIbHOCTH.

[Tpumep. buznec-o0Opasen «3aHATOCTbY.

IIpobnema: onvcanue pa3nu4HbIX (POPM 3aHATOCTU COTPYTHUKOB BHYTPH OpPraHU3AIINU.
Pewenue: 3aHATOCTD MOAETHPYETCS KaK KOHTPAKT MEXKIY JHUYHOCTHIO W OpraHW3alueH,
YKa3bIBAIOIUI BBHITIOTHSIEMbIE O0S3aHHOCTH, KOHTPAKTHBIE YCIIOBHUS, JAaThl Hadajda U KOHIA
paboTel. JInuHOCTH XapakTepu3yercs Ha0opoM aTpuOyTOB (MM, aApec, AaTa POKICHUS ), MOKET
3aHMMATh 0OJIee YeM OJIHY JOJIKHOCTH B OpraHM3AIlHH.

Employment Employee Profile
Employee Profile\ J / Organization Profile --A":jat‘jrpeess
TS - Birthdate
4 \ -
A ~ - .
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+employment
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Position Position Assignment mployment Organization Profile
- Start date - Name
- End date - Address
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responsible for position
based on employment
1..n
1..n
Position Assignment Position
CoOBOKYNHOCTh YYaCTHUKOB Cratuueckoe MIpEACTaBICHUE



(CTpYKTYypHBIE CBSI3H)

OTO0 CTPYKTYpHBIN OM3HEC-00pasell, B HEM OTCYTCTBYET IMHAMUYECKOE MPeICTaBICHHE.

INuTepaTypa Kk nekuum 4

1. Bengpo A. M. IIpoekTupoBaHue MPOrPAMMHOTO OOECIIEUEHUS HSKOHOMHUYECKUX
nH()OPMAITMOHHBIX cUCTEM. 2-¢ n3a. — M.: ®unHaHck! u ctatuctuka, 2005. — ['naBa 3.



Nekums 5. CNEUNOUKALMA TPEBOBAHUA K NPOrPAMMHOMY
OBECIEYEHUIO

TpebGoBaHnue — 3TO YyCJIOBHE, KOTOPOMY JIOJDKHO YAOBJIETBOPATH IMPOTPAMMHOE
obecrieueHne, Wik CBOMCTBO, KOTOPBIM OHO JOJDKHO 00JIa1aTh, YTOOKI:
®  yJOBJIETBOPUTH NOTPEOHOCTH MOJIH30BATENS B PELLICHUN HEKOTOPOIl 3a1auu;
®  yIOBJIETBOPUTH TPeOOBAHMS KOHTPAKTA, Crieln(UKAIIMK WU CTaHAapTa.

Onpenenenne TpeboBanuit k I1O sBisgercs COCTaBHOM 4YacThIO Mpoliecca YIPaBICHHS
TpeboBanusiMu. Cnenudukanus TpedoBanuii k [1O sBIAETCSI OCHOBHBIM JOKYMEHTOM,
onpenensgomuM miaH pa3padotrku [10. Bce tpebGoBanus, ompeneneHHbE B CleUU(pUKAIIH,
nendarcs Ha  (QYHKIHMOHANbHbIE W He(dyHKUMOHaNbHBIe. DOyHKIMOHAIbHBIE TpeOOBaHUs
OTIPENIeNIAIOT JICUCTBHSI, KOTOpPbIE JOJDKHA BBIMOJNHATH CHUCTEMa, Oe3 ydera OrpaHHYCHHI,
CBA3aHHBIX C ee peanu3anueil. Tem cambiM (yHKIHOHAJBHBIE TpPEeOOBAHUS OIPEAETSAIOT
NIOBEJICHUE CUCTEMBI B Tpoliecce 00padboTku nHpopmanuu. HedyHkimonansHueie TpeOGoBaHUs HE
OTIPE/CISAIOT TIOBEICHUE CHUCTEMBI, HO OMUCHIBAIOT €€ aTpHOyThl WM aTpUOYyThl CHCTEMHOIO
OKpy>keHUs. MOYHO BBIJCIUTH CIIEIYIOIINE TUITBI HE(YHKIIMOHATIBHBIX TPEOOBAHMIA:

e TpeOOBaHUS K NPUMEHEHUIO ONPENENSIIOT KadyecTBO I0JIb30BaTENbCKOro HuHTepdeiica,
JOKYMEHTAIlUU U Y4eOHBIX KypCOB;

e TpeOOBaHUS K TNPOU3BOIAUTEIBHOCTH HAKIAAbIBAIOT OrPAaHUYEHHUS Ha (YHKIMOHAJIbHBIE
TpeOoBaHMs, 3adaBas HeoOXoAuMyr 3(PGEKTHBHOCTh  HCIOJIB30BAHHUS  PECYpPCOB,
NPOMYCKHYIO CIIOCOOHOCTB M BPEMSI pEaKIH;

e TpeOOBaHUS K pean3alliyl IPEANHUCHIBAIOT HCIIOIB30BaTh ONPECIICHHBIE CTAHIAPTHI, S3BIKU
POrpaMMHUPOBAHUS, OTIEPAIIIOHHYIO Cpeay U Ap.;

e TpeOOBaHUS K HAJCKHOCTH ONPEACISAIOT JOMYyCTUMYIO YacTOTy M BO3JIEHCTBHE cOoeB, a
TaK)Ke BO3MOKHOCTH BOCCTAaHOBJICHUS;

e TpeboBaHus K WHHTepdeicy OmpenensioT BHEIIHWE CYIIHOCTH, C KOTOPBIMH MOXET

B3aMMOJIEMCTBOBATh CUCTEMA, U PETJIAMEHT TOI'0 B3aUMOAEHCTBHUSL.

MeTo/b1 BBISIBJICHHS TPEOOBAHUI:

cobeceoBaHne (MHTEPBLIOUPOBAHHE);

AHKETHPOBAHUE;

MPOBEJICHUE COBEUIAHUIT;

CECCHH T10 BBISBJICHUIO TpeOOBaHUI (MO3TOBOM MITypM);

packanpoBka (storyboard);

OTIMCaHME U aHAIHU3 OU3HEC-TIPOIIECCOB;

pOJIEBbIE UTPBI;

CO3/IaHHE U JIEMOHCTpalus pabOTAIOIIUX MPOTOTHUIIOB.

Oransl paboThI ¢ TPeOOBAHUAMMU:

Omnpenenenue TUIOB TPEOOBAaHUM U TPYIII YYaCTHUKOB MPOEKTA, pabOTAIONINX C HUMH.

o [IlepBuunblii cOop TpeboBaHWM, UX KilaccupuKalusg M 3aHeCeHHe B 0a3y HaHHBIX
TpeOOBaHMIA.

e lcnonb3oBaHue 6a3bl JaHHBIX TPEOOBAHUI JUIS YIPABIECHUS TIPOEKTOM.

JIro6oe TpeboBaHue B 0a3e MPOECKTa UMEET CIEAYIOLINE aTPUOYTHI:

[Ipuoputer (BbICOKMIA, CPETHUIN, HU3KUI).

Craryc (npenokeHo, 0I00peHo, pealn30BaHo, BEpU(UIIMPOBAHO).

CroumocTh peanu3aiuu (BbICOKas, CpeIHssl, HU3Kask — UM YHCJIOBOE 3HAUCHNUE).

CnoXHOCTh peanu3anuu (BbICOKas, CPEAHss, HU3Kas).

CTabuinbHOCTB (BBICOKAS, CPETHSS, HU3KAS).

OTBETCTBEHHBIN UCIIOJTHUTEND.

Xopormwii Habop TpeOOBaHMIA YAOBIETBOPSET CIEAYIOMMM Mokaszarensm kadectBa (IEEE

830-1998 «Recommended Practice for Software Requirements Specificationsy):



e KOppeKTHOCTh WK aJIeKBAaTHOCTH (COOTBETCTBUE PEATBHBIM MTOTPEOHOCTSIM).

e HenBycmbicIeHHOCTH (OJHO3HAYHOCTD TOHUMAHHS).

e [lonmHoTa (OTpakeHHE BCEX BBIACICHHBIX MOTPEOHOCTEH M BCEX BO3MOXKHBIX CHTYyalluid, B
KOTOPBIX MpUIETCs paboTaTh cUCTEME).

e HenpoTuBopeunBOCTH (COTTACOBAHHOCTH MEXKIY PA3TMUYHBIMH SJIEMEHTAMHU ).

e  VYHOpsSIOYEHHOCTD MO MPHOPUTETY U CTAOUIBHOCTH.

e [IpoBepseMocTh (BBINIOJTHEHHWE KaXKIOTO TPEOOBAaHHWS HYKHO JOJDKHO MPOBEPSATHCS
JOCTaTOYHO 3(PQPEKTUBHBIM CIOCOOOM — HEMpoBepsieMble TpPeOOBaHUS JOJDKHBI OBITh
yAalieHbl U3 PACCMOTPEHHUS UM CBEJIEHBI K POBEPSIEMbIM BapHaHTaM ).

e Moaudumupyemocts (odopmiieHHEe B yAOOHBIX IJIi BHECEHHUS W3MEHEHUW CTPYKType H
CTHIISIX).

e [lpocnexuBaemMocTh B XxoJe pa3paboTKu (BO3MOXHOCTh YyBA3aTb TpeOoBaHHE C
NOJICHCTEMaMH, MOAYJISIMA M OIEpalUsMHU, OTBETCTBEHHBIMHM 3a €rO BBIIIOJHEHHE, U C
TECTaMH, IPOBEPSIOIIUMU €TO BBIIIOJIHEHUE).

BrusiBiiennsie Tpe6oBanusi k I10 odopmisarorcss B BUIE psiia JOKYMEHTOB U Mogjeneid. K
OCHOBHBIM JIOKYMEHTaM, perjaMeHTHpyeMbIM TexHonorueid Rational Unified Process,
OTHOCSTCS:

e Konuenmuss — omnpenenser r1o0ajgbHbIE LENMM NPOEKTa W OCHOBHBIE OCOOEHHOCTH
pa3pabateiBaeMoil cucTemMbl. CyIIECTBEHHON YacThI0 KOHIICTILIMU SIBIISIETCS MOCTaHOBKA
3aa9u pa3pabOTKH, ONpeNeNsIomas TpeOOBaHHS K BBITIOIHAEMBIM CUCTEMOW (DyHKITHSIM.

e (CrnoBapp mpeAMETHOM 00JacTH (TJIoCcCapHii) — onpeaessieT o0Iy0 TEPMUHOIOTHIO I BCEX
Mojenell U onmucaHuil TpeOoBaHWM K cucteme. ['nmoccapuil mpenHazHayeH JUIsl ONMCAHHA
TEPMHUHOJIOTHH TMPEIMETHOW 00JacTh M MOKET OBbITh HCIOJB30BaH KakK CJIOBapb JAHHBIX
CHCTEMBI.

e JlonoJgHUTENbHBIE CHeUu(pUKAIUN (TEeXHHYECKHE TpeOOBaHUS) — COJCPKHUT ONHCAHUE
He(YHKIIMOHATILHBIX TpeOOBaHMI K CHCTEMe, TaKuX, KaK HaJAEeKHOCTh, YA0OCTBO
MCIIOJIb30BaHUs, IPOU3BOAUTEIBLHOCTD, COIPOBOXKAAEMOCTh U JIp.

OyHKIMOHANBHBIE TPEeOOBaHUA K CHCTEME MOJEIUPYIOTCS M JIOKyMEHTHPYIOTCS C
MOMOIIIbIO BAPHAHTOB MCIOJIb30BaHUs (use case). Bapuanm ucnonvzosanus (Use case) — CBI3HBIN
9MeMeHT (YHKIIMOHAJIBHOCTH, TMPEAOCTABISIEMBbId CHCTEMOH TMpH  B3aUMOJCHCTBUU C
JEUCTBYIOIUMHU JIULIaMH. /Jeticmgyrowee auyo (actor) — poiib, 0000IIIEHUE HIEMEHTOB BHEITHETO
OKPYKEHHSI CUCTEMBI, BEIyIIIUX ce0s MO OTHOIICHHUIO K CHCTEME OJIMHAKOBBIM 00pazoM.

B KoHTekcTe Tporecca ympaBieHUS TpPeOOBAaHUSMH  BAPUAHTHI  HMCIIOJIB30BAHHS
TPAKTYIOTCS CIEAYIOUIUM 00pa3oM:
® BApUAHT UCIONB30BaHUSA (PUKCUPYET COTJAllleHHe MEeXAY YYacCTHUKAMH TIPOEKTa

OTHOCHUTEIIbHO TOBEJICHUS CUCTEMBI;

® BAapUAHT MCIIOJIb30BAHMS OMHCHIBAET MOBEJECHUE CUCTEMBI MIPHU PA3IMYHBIX YCIOBUSIX, KOTAA
CUCTEMa OTBEYaeT Ha 3alpoc OJHOIO U3 YYACTHUKOB, HA3bIBAEMOIO0 OCHOBHBIM
JEHCTBYIONIUM JIULIOM;

® OCHOBHOE JICHCTBYIOIIEE U0 WHUIUUPYET B3aUMOJICHCTBUE C CUCTEMOM, YTOOBI JOOUTHCS
HekoTopoi nenu. Cucrema oTBeYaeT, cOOI0Jasi HHTEPECHl BCEX YYaCTHUKOB.

BapuaHThl MCHOJB30BAHUS — 3TO BHJ JOKYMEHTAIMM, IPUMEHIEMBI, Korjna TpedyeTcs
CKOHIICHTPUPOBATh YCWJINS Ha 00CYXKICHUU MPUHIMITHAIBHBIX TpeOOBaHM K pa3zpabaThiBaeMOi
cUCTeME, a He Ha MOAPOOHOM UX ONMCAHHH.

Ctunb uMX HamMcaHWUs 3aBUCUT OT Macmitada, KOJIMYECTBAa YYACTHUKOB M KPUTHUHOCTH
npoekTa. @opMaT ONMUCcaHus BapUaHTa UCIIOIb30BAHUS:

e Vwms — 1ienb B BUJE KPAaTKOM aKTUBHOMW TTIAar0JIbHON (hpa3bl

Kontekct ncnonp3oBanus — 6oJiee IIIMHHOE OMIMCAHUE LEIH

O0acTe IefcTBUS

OcHOBHOE AeHCTBYIOIIEE U0

Y4aCTHUKH U UHTEPECHI



[IpenycnoBue (onpenenseT, BHIIOIHEHUE KAKOTO YCIOBHSI TapaHTUPYET CUCTEMA Tepel TeM,
KaK pa3pelinTh 3aIyCK BapuaHTa UCIIOJIb30BaHNUs)
MuHuManbHble TapaHTUM (HAaUMEHbIINE OOCIIaHUS CUCTEMbl yYaCTHUKaM, B YacTHOCTH,
KOTJIa 11eJIb OCHOBHOT'O ICUCTBYIOILIETO JIUIIA HE MOXKET ObITh JOCTUTHYTA)
lapantun ycnexa (wim mocTycinoBue — postcondition — ycTaHaBIMBAEeT, YTO HWHTEPECHI
YYaCTHUKOB YJIOBJIETBOPSIOTCA MO YCHEIIHOM 3aBEpUICHUH BapUaHTa MCIIOJIb30BaHUS B
KOHIIE OCHOBHOT'O CLIEHAPHsI)
Tpurrep (coObITHE, KOTOPOE 3aIlyCKAaeT BapHaHT UCIIOJIb30BAHNUS)
OcHOBHOHM crieHapuii (TIPOCTOM 1711 TIOHMMAHHWS THIHUYHBIA CIICHApHi, B KOTOPOM
JIOCTUTAETCs 1elb OCHOBHOI'O JEWCTBYIOUIETO JIMIA U YIOBJIETBOPSIOTCS HHTEPECHI BCEX
Y4aCTHUKOB)
Pacmmpenust (3amyckaroTcs NpH BO3HUKHOBEHUM OIPENENIEHHOIO YCJIOBHS, COAEp)KaT
IIOCJIEJOBATENBHOCTh IIar0B, OINHUCBIBAIOLINX, YTO IPOUCXOJUT IPU OSTOM YCIOBUH, U
3aKaH4YMBAETCA JOCTUKEHUEM LI UM OTKAa30M OT HEE)
Cnncok n3MEeHEHUN B TEXHOJIOTUHU U IaHHBIX
BcnomorarensHast unpopmanus

Cy1ecTByIOT 4YeTbIpE YPOBHS TOYHOCTH (TP ONMCAHMM BApUAHTOB MCIIOJIb30BaHMUS,

PACIIOJIOKECHHBIC 11O CTCIICHU ITOBBINICHUSA TOLIHOCTI/I)Z

JlelicTByromue auna 1 nenn (MepedrcisoTes JeHCTBYIOINE 1A U BCe UX LENH, KOTOphIe
Oyner obecrnieunBaTh cuctemMa). Ha 3ToM ypoBHE OIpeensieTcsi TPaHUIlbl CUCTEMBI, KOHTEKCT
B KOTOPOM OHa paboraet. JlelicTByOMIEe U0 MOXKET: ObITh aKTUBHBIM, IIOCHLIast 3alPOCHI B
cucTeMy; OBITh NMAacCCHUBHBIM, TONy4Yas NAHHBIE OT CHUCTEMBI. Ero pojb MOXET HCIOIHSTH
YeJI0BeK — IO0JIb30BaTelb, YCTPOICTBO, BHEIIHAS NMPOrpaMMHasl CUCTeMa, BpeMs (B ciydae
ecyi (pyHKIIMOHAJIBHOCTD 3aIlyCKaeTCsl 10 PACIIUCAaHUIO), TEMIIEpATypa WIH Jpyroe CBONCTBO
COCTOSIHUS OKpY>KaloIlel cpesibl, urpatoliee poJib Tpurrepa.
Kpatkoe u3noxeHue BapuaHTa HCHOJIb30BaHUSA (B OAMH ab3all) WIM OCHOBHOM MOTOK
coOpITHH (0€3 aHaMM3a BO3MOXKHBIX OIIHOOK).
VYcnoBus oTkaza (aHaJIM3 MECT BO3HUKHOBEHHUS BO3MOXHBIX OIIMOOK B OCHOBHOM ITOTOKE
cOOBITHIA).
O06paboTka oTKa3a (HanmMCcaHUE albTEPHATUBHBIX TTOTOKOB COOBITUI).

BBeneHue nepeunciaeHHbIX YPOBHEH IIPECIIEyeT CBOCH LIEIbI0 IPAMOTHOE IUIAHUPOBAHKE

U DKOHOMHIO BPEMEHHU DPa3pabOTKU. B HWTEepanlMOHHOM LHWKIE CO3JaHHs CHUCTEMBI HE CIEIyeT
IBITAaThCA 33 OJIMH MPUEM MTOIPOOHO OMUCATh BCe TPEOOBAHUS, X HYKHO ITOCTENICHHO YTOYHSTD,
NOBBIIIAS YPOBEHb TOYHOCTH. BBIOOp TEpBOOYECPEHBIX BAPUAHTOB HCIIOIB30BAHHS IS
YTOUHEHHs ompeaeisaercs ux npuopureraMu. DakropamMu paHKUPOBAHUS BapHUAHTOB
WCIIOJIB30BaHuUs (M BOOOIIE BceX TpeOOBaHMIA) IO MPUOPUTETAM SBIISIOTCS:

)]

2)

* CYIIECTBEHHOE BJIMSHUE Ha APXUTEKTYPY CUCTEMBI;
* PUCKOBaHHbIE, CIIOXKHBIE JIJIS1 pealu3alii UK CPOYHbIE (PYHKIINH;
* IpUMEHEHHE HOBOM, HeanpoOUPOBaHHOM TEXHOJIOTUH;
* 3HAYMMOCTh B 9KOHOMHYECKHUX MPOLECCAX.
IIpaBuna HanuCcaHUs CLICHAPUEB:
Ucnonp3yitite mpocteie mnpemnoxkenus: I[loanexaree...ckazyeMoe...PSIMOE TOMOJTHEHHUE. ..
npeIoKHbINA 000poT (CHucTema...yIepKHUBAET...CyMMY...U3 OCTaTKa Ha cuére).
SlcHo ykaxuTe, KTO «Biaaeer mMs4om». Ha kaxaom mare ogHO W3 JEHCTBYIOLIUX JIMI]
"BhajieeT Ms9oM" — COOOIIEHNEM U TAaHHBIMH, KOTOPBIE OJHO JIEHCTBYIOIIEE JTUI0 TepeaaéT
JIpyromy.
[TuiuTe, T4 Ha BAPUAHT UCIIOJIB30BAHUSA C TOUKHU 3PEHUS MOJIb30BATENS, @ HE CUCTEMBI.
He nmoxkassiBaiiTe CIMIIKOM HE3HAYUTENIbHBIE, MEJIKNE JEHCTBHUS.
Bunbl anbTepHaTUBHBIX CLIEHAPUEB:
HekoppekTHoe nelicTBre AEUCTBYIOLIETO JIMLA (BBOJ HEBEPHOIO MAPOJIS).
be3aeiicTBHEe OCHOBHOTO JICUCTBYIONIETO JIMIIA (MCTEUEHNE BPEMEHU OXKUIAHUS TapoJIs).



e [Ipennoxkenue '"cucrema TOATBEPXKIACT' CBSA3aHO C OOpaOOTKOW HEMOIATBEPIKICHHS
(HeBepHbI y4ETHBII HOMED).

e HecootBercTByIomas peakus BTOPOCTEIIEHHOTO JCHCTBYIOLIETO JIMLA WM €€ OTCYyTCTBUE
(ucTeueHue BpEMEHU OKUIaHUS OTBETA).

e Buytpennss ommbka B pazpabaTbIBaeMOi cUCTEME, KOTOpas IOJKHA ObITh OOHapy)XeHa U
o0OpaboTaHa B 0OBIYHOM TOpsKE (3a0IOKMPOBAH aBTOMAT TSI BBIAUN HATMYHBIX ).

e Heoxwunannas u HeoObIYHas OIIMOKA, KOTOPYH HeoOxomumo oOpaboTath (0OHapyKeHO
HOBPEXICHHUE J)KypHaJa TPAH3aKLUH).

e Kpuruueckn BaxkHbIE HEJOCTaTKH B IMPOU3BOAUTEILHOCTH CHCTEMBI (BpEMs peaklUHu He
YKJIaJBIBACTCS B 5 CEKYHI).

[Tucate BapuaHTBI UCIIOJIB30BAHUSI CIEIYET C MO3ULMU MOJIB30BATENS, T. €.

GUI GUI

TunuyHble OMMUOKYU B CLIEHAPUSX:
OtcyTcTBYET cucrema.
OTCyTCTBYET OCHOBHOE JAECHCTBYIOLIEE JIUILIO.
CruiIkoM MHOTO JIETalIel MOoJIb30BaTelIbcKoro HHTepdeiica.
CaumkoM HU3KHUH (TOAPOOHBII) YPOBEHb OMUCAHMUSL.
CBs3M MeXy BapHaHTAaMHU MCIIOJIB30BaHMS U ACHCTBYIOIIUMH JIMIIAMU OTOOpa)KaroTCs Ha
JuarpaMMe BapUaHTOB MCIIOJIb30BaHUS:

MepeBectun
OeHbrn

MN3meHnTb

Cpoenatb NOEHTUPUKALMOHHDI

BKnag,

KnueHT

OcyulectBuTb
onnary

>

CHATb geHbr!
co cyeTa

KpeauTtHas cucrtema

MNokasaTtb
GanaHc

IIpaBuna cocTaBieHUs 3TUX JUATPAMM:
1) Kaxnplil BapuaHT HCTIONb30BaHUS TOJKEH ObITh MHULIMUPOBAH JEHCTBYIOIIUM JIUILIOM.
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2) He mopenupyiTe CBSI3U MEXY AEUCTBYIOIIMMHU JTUL[AMH.

3) He coenunsiiTe cTpeiakoil aBa BapuaHTa HMCIOJb30BaHUS HEMOCPEICTBEHHO. JlmarpaMMbl
JTAHHOTO THUIIa OMHUCHIBAIOT TOJBKO, KAKUE BAPUAHTHI UCIIOJIB30BAHUS JIOCTYIHBI CUCTEME, a
HE TOpPSJOK UX BbINOMHEHHs. Ha auarpamMmax BapuaHThl HCIIOJIb30BaHUS MOTYT OBITh
CBSI3aHBI TUOO 3aBUCUMOCTSIMHU (CBSI3IMU BKJIFOUCHUS WM PACHIMPEHUS) WIA 0000IICHHEM
(HacnenoBanueMm). [lnsg oTOOpa)keHUS TOpPsAKA BBINOJHEHHS BapUAHTOB HCIOJIb30BaHUS
MPUMEHSIOT IUarpaMMbl JI€ITETbHOCTH.

4) W30eraiiTe MHOTOYHMCIICHHBIX W 3allyTaHHBIX CBS3CH MEXIy ACHCTBYIONIUMHU JIMIIAMH U
BapUaHTaMHU UCIIOIb30BaHUS.

Jnst cHUKEHHs CIIO’KHOCTHU HadalibHasi MOJIEb BapUAHTOB HCIIOJIb30BAHUS MOXET OBITh
MOJBEPTHyTa CTPYKTYPH3alUU, B XOJ€ KOTOPOH BBIAEISAIOTCS BCIOMOTATEIbHbIE BapHAHTHI
MCIIOJIb30BaHUs (BKIIFOUaeMble Win paciupsioniye). CI0KHOCTh CHI)KAETCS 32 CUET BHIHECECHUS
YaCTU ONMCAHUM W3 OCHOBHOI'O BapHaHTa HMCIOJb30BaHUS BO BKJIIOYAEMBIN (KOTOPBIM MOXKET
OBITH BKJIIOUEH B HeCKOJIbKO BU, uTo erre Gospiie ynporaeT Mo1esb) WIH PACITUPSIFOIITHI.
BbINONHUTb
YCKOpPEHHOEe

<<extend>>

CO c4eTa

o
KnMeHT% S CHATb AeHbrD

<<include>>
AyTeHTudumumMpoBaTh
KnueHTta

WMHCTpYMEHTOM CTPYKTYpHU3ALUH TAKXKe SBIISETCS 00001IeHNEe BaApUAHTOB UCIIOIb30BaHUS.

CHATb AeHbrn

BbInonHuThL
TpaH3aKLUWI

Knuwent | ——> MNepeBecTn aeHbM

BHecTu oeHbru

[Tpu o600menun B 6a3oBbiii BU BbiHOCHUTCS ommcaHue oOIee Ui BCEX HACIEIHUKOB,
nouepune BU  cnenmanm3upyroT omnucanue 0a30BOro, OHHM YYacTBYIOT BO BCEX CBS3SX
paciidpeHusi W/Wik BKIOYeHUs 0a3oBoro. O000IIeHHEe MOXET OBbITh HCIONB30BAHO W IS
JNEUCTBYIOMUX JUIl. B TakoM ciiydae pouepHHE IEHCTBYIONIME JIMKA HACICAYIOT CBS3U
KOMMYHHKAITUH POJIUTEIHCKOTO IEHCTBYIOIIETO JIHIIA.

MeToauka MOJCIMPOBAHHUS BapHAHTOB HWCIIOJIb30BaHUs B TexHonormw Rational Unified
Process mpenycMaTpuBaeT crieliMaabHOE COTTIAIIeHUE, CBI3aHHOE C TPYINIUPOBKON CTPYKTYPHBIX
AJIEMEHTOB M IMarpamMM MOJIeNIU. DTO COTJIAICHUE BKIIOUAET CIISAYIOIINE MPaBUIa;

* Bce pelicTBylomue Inuila, BapHaHTbl UCHOJIB30BAHUS W JUarpaMMbl BapUaHTOB
HCIIOJB30BaHus omelarTcs B maket ¢ umeHeM Use Case Model.

* Eciu Mmonenupyercst cioxHasi MHOTO(YHKIIMOHAIbHAST CUCTEMa, TO COBOKYITHOCTh BCEX
JNEHCTBYIOIINX JIMII ¥ BaApUAHTOB UCIIOJIL30BAaHUS MOXKET Pa3/IesAThCS Ha MakeThl. B kauecTe
MPUHIIAIIOB pa3AeNeHUs] MOTYT UCTIOTIB30BAThCS:
® CTPYKTYpHU3allMU MOJIEJIU B COOTBETCTBUU C TUIIAMHU TOJB30BaTENEH (AEMCTBYIONIUX JIHII);
¢ (pyHKIHOHANBHAS TEKOMIIO3UIIHS;
® pasJelicHHe MOJCIH Ha TMAaKeThl MEXIy TPYIIaMid pa3pabOoTIHKOB (B Ka4eCTBE OOBCKTOB



yOpaBleHUs] KOHPUTYpaLHeii).
Hucnurnnuaa ompeneneHus TpeboBanumii B pamkax RUP ommceiBaeTcst cieayronimm
Ha0OpOM poJieii U e TeNbHOCTEH:

D—>D

O Hanncanve By ganenmne Hy
KOILICTILILS BaVIHTepeCOBaHHbIX
D ¢ Momck aKTOpOB\ O
D D 1 BapMaHTOB 3 D
. — UCrONb3oBaHy,

CucTemHbIA CTpyKTypUpsBaHme D
aHanuTuk Vnpasnenne CocTasneHue

3aBuCUMOCTsIMM  Fnoccapus

PeueHseHT
no TpeboBaHuaAM

O
E OI;%%

Use-Case Use Cas
nucaTens

eLieH3VpoBaH1e
TpeboBaHui

([ >o—[1

MogenuposaHue [MpoToTUnupoBaHue
ul
ul

o

PaspaboTumk Ul

D PaccraHoBKka npuMopuTeTos

ApxuTekTop Use Case

Habops1 pabounx mpoayKTOB ONpeAeIeHUs TPeOOBaAHMIA:
Q O

C cre Use-Case
MCTeMHb I nucarens
aHanuUTUK
(:%eqaeT oT eqaeT%

Use Case Use-Case Package

Use-Case HononHuTtenbHasMnoccapuin ATPUGYTHI

KoHuenuun Hyxab! Model cneundmkaums TpeGoBaHuit
3aMHTEepPecoBaHHbLIX

nvy, Q O

/] L]

Paspa6oTumk
ApxuTekTop ul

oTBeYaeT 3a oTBeEaeT 3a

PG B o

OnucaHue apxMTeKTypbl

Use-Case
User-Interface FpaHuyHbIE
packapposku npoTOTUNBI Knacchbl

Crneuuduxanuss tpeboBanuit B TexHojoruu Rational Unified Process He TpeOyet
00513aTeILHOTO MOJICITUPOBAHUS OM3HEC-TIPOIIECCOB OPraHU3alnu, I KOTOphIX co3maercs 110,
OJIHAKO, HAIM4Yue OW3HEC-MOJENel CYIIECTBEHHO YIPOIIAeT MOCTPOSHUE CHUCTEMHON MOMAENU
BapHAHTOB HCIIOJIb30BaHMs. [Ipy mepexojae OT OM3HEC-MOJCIH K HAYaJbHOW BEPCHH MOJCIH



BAPUAHTOB UCIOJIb30BAHUS MPUMEHSIOTCS CIEAYIOIINE MPaBUIA;
e JInst KaK0T0 MCIOJIHUTENS B MOJIeTN OM3HEC-aHalIn3a, KOTOPBIA B MEPCIEKTUBE CTAaHET
MOJIb30BATEIEM HOBOM CUCTEMBI, B MOJIEIM BApPUAHTOB MCIIOIB30BAaHUS CO3AeTCs JEHCTBYIOIIEE
JULO C TaKUM K€ HAMMEHOBaHMEM. B cocTaB eMCTBYIOIIMX JIMI] BKIOYAIOTCS TAK)KE BHEIIHUE
CUCTEMBI, HTPAIOIINe B OU3HEC-TIPOIIecCcax MACCHBHYIO POJIb UICTOYHUKOB HH(OPMAITHH.

* BapuaHTsl KCIONB30BaHUS Il AAHHOTO JIEWCTBYIOIIETO JIMLA CO3JAIOTCSI HA OCHOBE
aHaM3a O0S3aHHOCTEH COOTBETCTBYIOIIETO MCIIONHUTENS (B MPOCTEHIIEM cliydae JUIsl KaKmaon
ONEPALMH UCIIOJIHUTEIS CO34AETCSl BAPUAHT UCIIOJIB30BAHUS, PEATM3YIOIINNA JaHHYIO ONEpaIiio
B CHCTEME).

Takass HavambHas BEpCHS MOJEIM ONMUCBHIBAET MUHUMAJBHBII BapUaHT CHUCTEMBI,
MOJIL30BATEISIMH  KOTOPOUM  SIBIISIIOTCSL  TOJIBKO MCTIOMHUTENW OusHec-mporieccoB. Ecmu B
JanbHEWIIeM, B MPOLIECCe Pa3BUTHS CHUCTEMBI, €€ HEMOCPEACTBEHHBIMU MOJIb30BaTENIIMU Oy IyT
CTaHOBUTHCS JCHCTBYIOIIUE THUIA OU3HEC-TPOIECCOB, TO MOJENb BAapUAHTOB HCIOJIH30BAHUS
OyJIeT COOTBETCTBYIOITUM 00pa3oM MOAU(PHUITUPOBATHCS.

%d 2 ) @
Business Money Transaction
Use-Case Model Customer Y

Q"
Business
Object Model [

I
|
\

NG 7N )
‘ % \ K S _ ;
\

Tl /
Use-Case Model :
Step 1 \CI \ MoneyTran?'actlon 1 Money Tran}a\ctlon 2 Loan Sp&:ielist
s @ TV v ¥ o¥
~ 7 D 7N s
o | 4 N Y
/\ . .
Use—Case Model g 0
Step 2 Customer Money Transaction 1.1 Money Transaction 2 Loan Specialist

st onmcanus QyHKIIMOHATBHBIX TPEOOBAHUHN MCIIOJIB3YIOTCS TUArpaMMBbI eI TeTbHOCTH:
® ]ISl ONIMCAHMS TTOBEICHHS, BKITFOYAIOMIETO OOJBIIOE KOIMYECTBO MapaUIeIbHBIX MPOIIECCOB
e IS aHaJM3a BapUaHTA KCIIOJIb30BaHMs (OMUCHIBAIOT TOCIIEIOBATEIILHOCTh JACHCTBHA U MX
B3aUMOCBSI3b)
e UIA aHaiu3a MOTOKOB pabor (workflow) B pa3nmuuHBIX BapwaHTax HCIONb30BaHus. Korma
BAapHWaHTBI HCIIOJIb30BaHUA B3aI/IMOI[CI\/JICTBYIOT Apyr € Apyrom, guarpaMmbl ACATCIBHOCTU
SIBIISTFOTCSI CPEJICTBOM TIPEICTABJICHHUS M aHAJIN3a UX TTOBEICHHSI.



ITpumep:

Monyuntb
3akas
MHoxecmeeHHasi
aKkmueusauus
" AONA Kaxaon
[He npowen] CTPOKM 3aKa3sa
oBepuUTb
OTMeHUTb MpoBepuTb P p
Mo3unuuto
3akas MnaTex
3akasa
[npowen] [B Hannuum
Ha cknage]
Ycnoeue
CUHXPOHU3auyuu 3akpenuTtb
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[BCe TOBaphbI [Heo6xoanMm
umetoTcs NOBTOPHbIN
Ha cknage, 3aka3]
¥ nnartex
npowen] OBTOPHO

3akKasaTb

BbIinonHutb Mo3suuuntio

MocTtaBKy

MOI[QJ'H: BApUAHTOB HCIOJB30BAHHUA MOXHO CUHUTATH 3aBepmeHH0171, €ClIn  €CTb

YTBEPAUTENIbHBIN OTBET Ha CIEAYIOLINE BOIIPOCHI:

MoXHO 1M HAa OCHOBAaHHUU MOJEIH CPOPMHUPOBATH YETKOE MPEACTaBICHUE O (PYHKIMIX
CUCTEMBI M UX B3aUMOCBS3SIX?

[IpucyrcTByer M Kaxaoe (QyHKIHMOHAIbHOE TpeOOBaHHWE XOTSA Obl B OJHOM BapUAHTE
ucnonb3oBanusa? Ecnu TpeboBaHMe HE HAILIO OTPAKEHHE B BapHaHTE MCIOJIb30BaHMSA, OHO
He OyJIeT pealn30BaHo.

VYunu 51 BbI, Kak ¢ CUCTeMOU OyieT paboTaTh KaXkJ10€ 3aMHTEPECOBAHHOE JIUIIO?

Kakyro nadopmanuio kaxaoe 3aMHTepECOBaHHOE JIUI0 OyAeT epeaaBaTh cucreMe?

Y4y 11 BBl BCe BHEIIHNE CHCTEMBI, C KOTOPBIMH OyJIE€T B3aMMO/ICHCTBOBATH TaHHAs?

Jlumepamypa k nekyuu 5
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JNlekummn 6. AHanu3 M NpPoeKTUpoBaHUE MPOrpamMMHOro obecrne4vyeHus.
Ananus Nno

CHauvana oxapakTepu3yeM B I€JIOM TEXHOJOIMUYECKHI Ipolecc aHauu3a H
pOEKTUPOBaHUA (01uH U3 npoueccos B pamkax RUP). Ero nenu:
e TpaHcopMaius TpeOOBAaHUN B CHCTEMHBIN MTPOEKT;
® CO3/1aHUE CTAOUIILHON APXUTEKTYPbl CUCTEMBI;

e ajanTalys CUCTEMHOTO ITPOEKTa K Cpejie peann3alnu.

Ha Bxoze aHanu3a M MPOEKTUPOBAHMSI HAXOJATCS MOJENb BapHaHTOB HCIOJb30BaHUS,
rJoccapuil M JIOMOJHUTENbHAS CIEU(HUKAIMSA, HAa BBIXOJAE — IMPOEKTHAas MOJENb CUCTEMBI,
MOJIeNb 0a3bl TaHHBIX, OTIMCAHUE APXUTEKTYPHI.

[Tporecc aHanu3a ¥ MPOEKTUPOBAHUS SBJISIETCA UTEPALIMOHHBIM, T. €. Pa30UT Ha HECKOJIBKO
UTEpalyii B X0A€ KOTOPHIX BBITIOJHAETCS YacTh paboT MO aHAIM3y M MPOCKTHPOBAHUIO YACTH
cucTeMbl. Pe3ynbpTaThl KakJOoW HTepalMd WHTETpUPYIOTCS B 0O0IIyro Mozenb. [loTok pabot
MO’KHO MPEACTaBUTh JUArpaMMON e TEIbHOCTH:

[HayanbHas uTepauns]

\y e

OnpepeneHne acCKM3HOM
apXWUTeKTypbl

[mocneayrwiwmne ntepaunu]

YTo4YyHEeHHe
ApPXMTEKTYPbI
[paboTa BHe peankHOro

BpemeHn] . BpemeHu] MpoeKTHpOBaHHe

nPOERTI"IpOBaHHE npOEHTHpOBaHI"IE ANEMEHTOB
aneMeHTOB peanbHOro BPEMEHHN

AHanns
noBeneHud

[paboTa B peanbHOM

[HeobaAsaTensHO]

DCcKHU3HAs apXUTEKTypa BKIIOYAET:

e Habop ximtoueBbIX abCTpaKIIHii.

e Halop knaccoB aHanusa.

e MexaHU3MbI aHAJIN3A.

e lepapxuro ypoBHEM.

e  CTpYyKTypy CHCTEMBI.

e Peanuzanuu BapHaHTOB UCTOIH30BAHUS.

YTouHEeHHE apXUTEKTYPbl COCTOHUT B IEPEXO0/I€ OT KJIACCOB aHANIM3a K MMPOEKTHBIM KJIacCaM.
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OHpe,Z[GJISHOTCSII MPOCKTHBIC KIIACChI; MCXAaHHU3MbI MPOCKTHPOBAHUSA; MNPCACTABICHUC

pa3MenIeHus.

AHanu3 NOBeIEHUS BKIIIOYAET:
aHaJIN3 BapUaHTOB MCIIOJIb30BAHMS;
OIPEJIETICHUE DIEMEHTOB IPOEKTA;
PELEH3UPOBAHNE ITPOEKTA.
IIpoexTupoBaHUE IIEMEHTOB BKJIIOUYAET:
BBISIBJICHUE [TAKETOB U MOACHCTEM;
IIPOEKTUPOBAHUE KIIACCOB;
IIPOEKTUPOBAHUE MTOJICUCTEM.
[IpoektupoBanue b/l Bkitoyaer:
BBIJICJICHUE YCTOWYMBBIX KIACCOB;
pa3paboTKy cTpyKkTypsl B/I;
onpezaeneHue MexaHu3MoB xpaHeHus (Takux kak ODBC nniu OODBMS).
AHanu3 ¥ NPOEKTUPOBAHME OTIMYAKOTCS MOAXOIAOM K CO3/aBaeMOil cucreMe. AHaiu3

XapaKTepU3yeTcsl TEM, UTO:

B IICHTPE BHUMaHUS — IPO0IIeMa;

HE MPHUIACTCS 3HAYCHUS JICTAISIM;

OIMCBIBACTCS CTPYKTYpa U TIOBEJICHUE CHCTEMBI;

peann3yroTcs pyHKIMOHAIBHBIE TPEOOBAHUS B APXUTEKTYPE CUCTEMBI;

MOJICJTh aHATTN3a UMEET OTHOCUTEIBHO HEOOIBIIOHN pa3Mep.
XapaKkTepuCTUKU POCKTHPOBAHUS:

B IICHTPE BHUMaHHMS — PEILICHHC;

MPHUIAETCS 3HAYCHHE JCTAISM — OTICPaIlsAM U aTpuOyTaM;

YUUTBIBAIOTCS ACMIEKTHI IPOU3BOIUTEIHLHOCTH,

MOJIEITb TIPUOJIMKEHA K PEaIbHOMY KOJY;

peanu3yroTcs He(hyHKIIMOHAIbHBIE TPEOOBAHUS;

MPOEKTHAS MOJICTh 3HAYUTEIHHO OOJIBIIIC MOJICTTH aHATN3A.
B memsix OoOppOBI €O CIOKHOCTBIO CHCTEMA CO3[ACTCSl Ha Pa3IUYHBIX YPOBHSX

netanu3anuu (a0CTpaKIUK): YPOBHE aHAIM3a, YPOBHE MPOSKTHPOBAHUS, YPOBHE peai3allid U
CaMOM HH3KOM — YPOBHE KOJa.

aHanms

npoeKkTnpoBaHmne

peanusauus

[enstro 00BEKTHO-OPUEHTUPOBAHHOTO aHaiMsa SBJISIETCS TpaHchopMarus

byHKIMOHATBHBIX TpeOoBanuii k [0 B mpenBapuTEIbHBIM CHUCTEMHBIH TPOEKT U CO3JaHUE



CTaOWIIBHOM OCHOBBI ApXHUTEKTYyphl CHCTEMBl. B nanbHeiIneM mpeaBapUTENbHBIA TMPOEKT
YTOYHSETCSl ¢ Y4eTOM HEe(pYHKLMOHAIbHBIX TPeOOBaHWH M BBIOPAHHBIX CPEICTB pealu3aliu
IPOEKTa — 3TO MPOUCXOIUT MPH MPOCKTUPOBAHUH.
HcnonHuTensMu Inpouecca aHaiau3a SBISIOTCA apXUTEKTOp, pa3paboTyMK, pa3paboTHHK
B/1, pa3zpaboTuuk 1moyib30BaTeNbCKOro nHTEpdeiica, perenseHT. O0A3aHHOCTH apXUTEKTOpa:
® KOOpAMHAIMS U PYKOBOJICTBO MPOLIECCOM aHAN3a U MPOEKTUPOBAHHUS;
® OmpeJleleHUE CTPYKTYPbI KAXKI0T0 apXUTEKTYPHOTO MPEICTAaBICHHUS;
® OCYIIECTBJIEHUE APXUTEKTYPHOI'O aHAJIM3A.
O06s13aHHOCTH pa3paboTUmKa:
® aHaJM3 BapUAHTOB UCIOJIb30BAHUS;
e omnpeneneHue 00sI3aHHOCTEH, MOBEICHNUS, CBOMCTB KJIACCOB M CBSI3EH MEXKy KilaccaMu;
® aHaJIU3 OJITHOIO WJIM HECKOJIBKUX MAKETOB WU MOACUCTEM.
Pazpaborunk B/ oTBewaeT 3a moaens nanubix (cxemy bJI).
Pa3zpabotunk monb3oBarenbckoro wuHTepgeiica (Ul) co3maer skxpaHHBIE (HOPMBL,
HaBUTALMOHHBIE KapThl, OCYLIECTBIAET NpoToTunposanue Ul.
PerieH3eHT olleHMBaeT peILIeHMs, MPHUHATBIE B XOJE€ IpOIecca M CO3JaHHble padboune
MPOTYKTHI (JIOKYMEHTHI).
OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3 BKIIIOYACT JBa BHUJA JIEATEILHOCTH BBITIOIHIEMBIC
JpyT 3a IpyroM:
1) apXWTeKTypHbIN aHAIU3;
2) aHaiM3 BapMAHTOB HUCIOJIb30BAHUS.
Apxumexkmypuvlil aHAIu3 BBHIOTHICTCS ApPXUTEKTOPOM CHCTEMBI M BKIIOYAeT B cels
cieayromue padoTh:
1) yTBepkIeHHE OOIIMX CTaHAAPTOB (COTJIAIICHUN) MOJEIUPOBAHUS W JOKYMEHTHPOBAHUS
CHCTEMBI;
2) mnpeaBapUTEIbHOE BBISBICHHE aPXUTEKTYPHBIX MEXaHU3MOB (MEXaHU3MOB aHAJIN3a);
3) dopmupoBaHre HAOOpa OCHOBHBIX a0CTPAKIIUN MPEAMETHON 001acTH (KJIaCCOB aHAN3a);
4) QopmupoBaHUE HAYAJIHLHOTO MPEACTABICHUS ApXUTEKTYPHBIX YPOBHEH.
Coenawenus mooeauposanus ONPEAEIsIOT:
UCTIOJIb3YEMbI€ IUarpaMMbl M SJIEMEHTHI MOJEIIH;
NpaBUiIa UX MPUMEHEHHUS;
COTIJIAIICHUS 10 IMEHOBAHHUIO JIEMEHTOB MOJIEIIH;
OpraHMU3aINI0 MOJIENH (ITAKETHI).
Cornamenus GuUKCHpYIOTCS B JOKyMeHTe «PyKoBozsIue yka3aHus Mo MpOeKTUPOBAHHION
(Design Guidelines). [Tpumep cormamenuii:
1) VmeHna BapHaHTOB MCHOJIB30BAHMUS JOJDKHBI OBITH KOPOTKUMH TJIAarOJIbHBIMU (hpa3aMu.
2) Jlns xaxaoro BapwaHTa MCTOJIB30BaHUS JOJKEH OBITh co3naH nakeT Use-Case Realization,

BKJTIOYAKOIIUIA:
a) 10 KpailHE! Mepe OJHY peallu3allii0 BapraHTa UCIIOJIb30BaHUS;
b) muarpammy “View Of Participating Classes” (VOPC).

3) Hmena ki1accoB AOKHBI OBITH CYIIECTBUTEIBHBIMU, COOTBETCTBYIOIIUMHU, TI0O BO3MOXHOCTH,
HOHSATHUSM NIPEIMETHON 00acTH.

4) HMmeHa K1acCOB TOJKHBI HAYMHATHCS C 3arjaBHON OYKBBI.

5) Hmena atpuOyTOB U Onepanuil 10HKHBI HAUMHATHCS CO CTPOYHOM OYKBBHI.

6) CocraBHble UMEHA JOJKHBI OBITH CIUIOIIHBIMH, 0€3 MOJAYEPKUBAHUM, KaXKI0€ OTAEIbHOE
CJIOBO JOJDKHO HAUMHATHCSA C 3arjaBHOM OyKBBI.

Apxumexmyphnvie Mexanusmbl OTPaXalOT HEPYHKIMOHATIbHBbIE TPeOOBaHUS K CHUCTEME
(HaeXKHOCTh, OE30MACHOCTh, XpAaHEHHWE JJAHHBIX B KOHKPETHOW cpene, HHTEPPEHCH C
BHEUIHUMH CHUCTEMaMU M T.[.) U UX pealH3ali0 B apXUTEKTYpE CUCTEMbl. APXUTEKTYpPHbIE
MEXaHU3MBbl TPEACTABIAIOT COOOH HAOOp THUIOBBIX pPELICHUH, WIM O0paslloB, MPUHATHIX B
KauecTBE CTaHJapTa JAHHOIO NMpoekTa. Kareropun apXuTeKTypHbIX MEXAHU3MOB:

e MexaHu3sMbpl aHanu3a: OOECHEUMBAIOT B3aUMOJACHMCTBHE KJIACCOB U  KOMIIOHEHTOB
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npeaMeTHON o0macTy, 6e3 neraneit peann3aum.
[IpoekTHBIE MEXaHU3MBI: YUUTHIBAIOT HEKOTOPHIE NETAH CPEbl pean3alui, 0e3 MPUBI3KU
K KOHKpeTHOH cpeze (Hanpumep, Bbioop mexxay PCYBJl u OOCYBN).
MexaHu3MBbl pealn3alui: 3aBUCAT OT KOHKPETHON TEXHOJIOTUH, S3bIKa IPOrpaMMHUPOBAHUS,
nocTasiuka (Oracle, Sun unu Microsoft) u T.1.
IIpuMepsl MEXaHU3MOB aHAJIN3A!
YcroitunBocTh  (persistency): 3JIE€MEHTbl MOJENH, KOTOpBIE JOJDKHBI COXPaHSTh CBOE
COCTOSIHUE B TE€YEHHUE JJIUTEIHHOIO BPEMEHU JOJDKHBI ObITh ONpEeAeNeHbl KaK YyCTOWYMBBIE
(IUT KaXXIOTO YCTOMUYMBOTO AIIEMEHTA OIPENENAIOTCS €r0 pa3Mep M KOJIMYECTBO XPaHUMBIX
00BEKTOB, CPOKH XPAaHEHMs], MEXaHU3Mbl U YACTOTHbIE XapaKTEPUCTHKH JIOCTYTIA).
Wurepdeiic ¢ ynacnenoBanHbiMu cuctemamu (legacy interface) — k 3TOMy MeXaHH3MY
OTHOCAT BCE JJIEMEHTHl MOJEIH, OTBETCTBEHHbIE 3a HHTepdeiic ¢ yHacien0BaHHON
CHUCTEMOM.
BezonacHocTh (YpoBHH, MpaBuiia, MPUBHIETUN) — 3JEMEHTHI, 00€CIIEUNBAIOLINE KOHTPOIb
JOCTYTIA K CHCTEME.
Pacnpenenenue — 3eMeHTbI, KOTOPBIE TOJIKHBI OBITh PacHpeieNIeHb! 10 Y3J1aM CETH.
Hoenmugpuxayus ocHo8HbIX abcmpaxkyuil 3aKIIOYACTCs B OMpeIeIeHMH Habopa KIacCoB

cucTeMbl (KJIACCOB aHAllM3a) HAa OCHOBE OIMMCAHUS TMPEIMETHON 00JacTH W crenuduKanuu
TpeboBaHMil K cucTeMe (B YaCTHOCTH, Tiioccapusi poekTa). Kak mpaBuiio co3maercs ruarpamma
KJIACCOB, Ha KOTOPYIO IMOMEMIAIOTCS BCe KiroueBble abcrpakiuu. [Ipumep (peructpanus Ha

KYPCBI):

Professor Student
Schedule CourseCatalog
CourseOffering Course

Apxumexmyphvie yposHu 00pa3ylOT HEPAPXHUI0 YPOBHEH MpeJACTaBICHUS JII000H KPYITHOM

cucteMsl. [ToyTu B M000H cUCTEME MOKHO BBIJACIIMTD CICAYIONINEC YPOBHU:

NPUKIATHOW,  coAepKammii  HAOOp  KOMIIOHEHTOB,  pEalM3yIOIIUX  OCHOBHYIO
(GYHKIIMOHATBHOCTh CUCTEMBI;
OM3HEC-ypPOBEHb, BKIIIOUYAIOIIMA HAOOpP KOMITIOHEHTOB, CHEIMU(GUUYHBIX [JI1 KOHKPETHOMN
MpeAMETHOM 00J1acTH;
npomexxyTounsiid (middleware), Kyaa BXoAsT iat)opmMo-He3aBUCHMEBIE CEPBHCHI,
CHUCTEMHBIH, COJIep AN KOMIIOHCHTHI BEIYMCIUTEILHON U CETEBOW HHPPACTPYKTYPHI.

[lpu ¢dopmMupoBaHMM apXUTEKTyPHBIX YPOBHEH oOmNpeAenseTcs HadalbHas CTPYKTypa

Mozenn (HaboOp TAKeTOB M WX 3aBUCHMOCTEH, paclpelesicHHe IaKeTOB II0 YPOBHSM),
paccMaTpUBaIOTCSl TOJNIBKO BEPXHHE YPOBHHU (TPUKIATHON W OHM3HEC-TOTHKA), MCIOIB3YIOTCS
apxXUTEKTypHbIe 00pa3ipl (patterns) m kapkacel (frameworks). O6pasen; mpeacTaBiasieT coboi
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TUIMYHOE peIIeHue HEeKOTOpol mpoOieMbl B 3adaHHOM KOHTekcTe. Kapkac sBisercs

APXHUTEKTYPHBIM 00pPa3IoM, ONPEEIISIONINM a0I0H Al MPHIOKESHNI B KOHKPETHOW 00IacTH.

[Tpumeps! apXUTEKTYPHBIX 00PA3IIOB:

e VYporuu (Layers) — crioco® AeKOMIO3UIMK TPUIIOKEHUS Ha HAOOP CI0EB, COOTBETCTBYIOIINX
Pa3IMYHBIM YPOBHSM aOCTPaKIIMH.

e Mogenb-npeacraBnenue-ynpasienue (Model-view-controller, M-V-C) — pa3nenenue
NPWIOKCHNS HA TPU YacTH: JJAHHBIC U OM3HEC-TIPaBHIIa; TOJIB30BATEIBCKOE TPEICTABICHHUE;

__________ 00paboTKy aHHBIX.
---------- e Kanansl u punetpel (Pipes and filters)
EEEREREN SR — M1a0JI0H apXUTEKTYPbl CUCTEMBI IS
ﬂpplitatiu“ EUhSFStE ms . MIOTOKOBOM 00pabOTKM TaHHBIX.
Layers:
.......... [IpukimagHoii ypoBEeHb — peanu3anus
""""" (GYHKIHOHATBHOCTH BapHaHTOB
""""" HMCTIOJTB30BAHHS.
busnec-ypoBeHb — HaOOp KOMIIOHCHTOB,
E us | ness.-s P g Elﬁ C crenuUIHBIX IS KOHKPETHOU
HpeIMETHOH 00IacTH.
Middleware — maTgopmMo-HE3aBHCHUMEBIE

cepucel (GUI, ORB, ...)

. System software — 1o TUTSt

Middleware BBIYMCIIUTEIILHON u CETeBOU

HHPPACTPYKTYPHI (OC, CETEeBbIC
MIPOTOKOIIBI U AP.)

Obpazenr «Kanamsl u  QUIBTPH
S}rstem software pemaer cieayoily npobdnemy: Hyocno
obecneyumso npeobpazosanue
HEenpepvleHblX NOmMoko8 Oauuvix. Ilpu
9MomM npeobpaz08aHus UHKPEMEHMHbl U credylouee Moxcem Oblmb HA4amo 00 OKOHYAHUS
npeovioywe2o. Mmeemcs, 603MOHNCHO, HECKONbKO 8X0008 U HECKOILKO 8b1X0008. B danvHetiuem
B03MONCHO 00DasBIeHUe OONOTHUMENbHBIX NPEO0OPA308AHUII.

[Ipennaraercss MpeAcCTaBUTh CHUCTEMY KaK TMOCIEAOBAaTEIbHOCTh 4YacTe (PpuiabTpoB),
peATH3YIOIINX OT/ACIbHBIC ATAmbl OOpPaOOTKH [AaHHBIX, W KaHAJOB, CBS3BIBIOIIUX BXOJBI H
BBIXO/IbI COCEAHHX (DUIBTPOB M 00ECTIEUNBAIOIIUX HEMIPEPHIBHOE MOCTYIUICHHUE JAHHBIX:

1 - r ! ra ¢ b
! ! ! Y o ! b
! BxomEcit Brigetenne { Comcor % Y mopagodeHEES ! Hrzesc x}
I:\ TEECT / CII0B \ CIOR f.: - CIHCEA CI0E \ J
A ¢ L } 5 ! W i I

O6pazen «Model-view-controller» pomom u3 s3eika Smalltalk. [Tpobnema: Hzmenenus 6o
BHEWIHeM NpPeOCMAsiIeHuu  OOCMAmMOYHO  B8EePOAMHbL, O00HA U ma e uHgopmayus
NPeOCmMasuAemcs NO-pa3sHOMY 6 HECKOIbKUX MeCmax, CUcmema OO0IHCHA ObICIMpPO peazuposambs
Ha usMeHeHus OauHuix. PelieHue: gvioenumsv HAOOP KOMHOHEHMO8 3-X MUnos: KOMHOHEHMOS
XpaueHust OAHHbIX, KOMHOHEHMO8 NpeoCmasieHuss Ol Noab3oeamenel, U KOMHOHEHNO8
00pabomxu  (8OCHPUHUMAIOWUX — KOMAHObL, Npeodpasyrowux OauHvle U  OOHOBIAIOUIUX
npeocmasieHus):



Client Controller Model View

COObIThe

WM3MEHUTb AaHHbIE

DNOBECTUTb
e—

obHoBEeHVe

TOMy4UTb OaHHbI€

oTpOpa3uTbL

P

ob6HoBMEHWE

NOJTy4YUTb OAaHHbIE

Puc. Onun 13 BapHMaHTOB OpPraHM3alMM B3aUMOJACWUCTBUSA, MPEAMNHCHIBAEMBbI 00pa3iom
MVC.

Hago 3ameTuTh, 4TO MpH yKa3aHHOM B3aMMOJEHCTBUM OOBEKTHI MOJAEIH OTBEYAIOT HE
TOJIbKO 3a XpaHEHHWE JaHHBIX KAaK TaKOBOE, HO W 3a OIOBEIICHHE BCEX MOAMUCYUKOB 00
W3MEHEHUSAX AaHHBIX. Takas JOMOJIHUTENbHAs HAarpy3Ka HEOJHO3HAYHO OLIEHUBAETCS Pa3HbIMU
JKCIIepTaMu, Harpumep, Maptun @aynep CUMTAET 3TO PEIICHHE HEYJAaYyHBIM W Ipejyiaraet
JIpyroe, B KOTOPOM OIOBEIICHHE BO3TIaraeTcsi Ha 00bEKThl YIIPABICHHUSI:

—_—> ‘YnpaBneHue
<
% —> :INpencrasnenne \l,
v €—
:Nonb3oBaTensb
—> :Mopoenb

B Takoil cxeme [JOCTUraeTcss HE3aBUCUMOCTb MOJEIHM OT IIPEICTABIICHHUS,
oOecrieunBaroias 60JblIe BO3MOKHOCTEH I HOBTOPHOTO UCIOIb30BAHUS.
Ananuz eéapuanmoe ucno1b306aHusA BHIIOIHIETCS IPOSKTUPOBLUIMKAMY U BKJIIOYAET B CE0sL:
® WJICHTU(UKAIMIO KIACCOB, YYAaCTBYIOIIUX B pealM3alldd IOTOKOB COOBITHH, (Tak
Ha3bIBAEMBIX, KJIACCOB aHAJIN3A);
e ompeneneHne 00s3aHHOCTEN KIaccoB, UX aTpUOYTOB U aCCOIMALIN;
¢ yHH(UKAIHUIO KIACCOB aHAIIN3A;
® KBAU(UKALMIO MEXAHU3MOB aHAJIM3a.



BCEMHU Cpa3y) BapuUaHTaMH HCIOIb30BaHMUS.
HCIIOJIb30BAHUS

1o

-

-

AHanu3 BapuaHTOB HCIIOJNIB30BAaHUS SIBJSIETCS UTEPALMOHHBIM IPOLIECCOM — JEJIHUTCS Ha
HECKOJIbKO HMTEpalluii B XO0JIe KOTOPBIX paboTa BEJAETCS HaJ OJHU WM HECKOJbKUMHU (HO HE

-

Havano Use Case A Use Case B Use Case C
uTepaumm
- - ™

g ) ' 1 ' )

K I ~ - -~ -
oHel

Use-Case - _

uTepayum Use-Case Use-Case

UTEpalusaM

Realization A

Wtepauna n

Realization B

WTepaymna n + 1

Kak mpaBwuio,
OCYIIECTBIISAETCS

Ha

Realization C

Wrepaumna n + 2

OCHOBC

pacrpelieliecHue BapUaHTOB
MIPUOPUTETA

(BBICOKOTIPMOPUTETHBIE PAHbIIE, HU3KOIPHUOPUTETHBIE MO3KE).
[[laru ananu3a BapuaHTOB UCTIOJIb30BAHUS:
1. VYTouHeHHEe M TONOJHEHNE ONMCAaHUI BapUAHTOB UCIIOJIb30BAHUSI.
2. Jlns xaxzno# peanusaliy BapuaHTa HUCIIOIb30BaHMS:
a. BpIsiBIeHHE KJaccoB, Y4YacTBYIOIIMX B peau3allid TOTOKOB COOBITHI BapuaHTa
UCTIOJIb30BaHUSI.
b. Pacnpenenenue mnoBeneHUs, pealii3yeMOro BapHaHTOM HCIIOJNb30BAHUS, MEXITY
KJaccamu (00SI3aHHOCTH KJIacCOB).
3. Jlust kaXAaoTo BBISIBICHHOTO Kilacca aHajin3a:
a. Ompenenenue 00sS3aHHOCTEH Kilacca.
b. Omnpenenenne aTpuOyTOB U aCCOIUAIINN.
c. Kpanmmdukaius MexaHU3MOB aHAIH3a.
4. YHudwukanus KI1accoB aHaIM3a.
Krnaccel aHanmsa oTpaxaroT (YHKIHOHAIBHBIE TPEOOBAaHUS K CUCTEME U MOJEIHPYIOT
00BbeKkThl TIpeAMeTHOM obsactu. COBOKYIHOCTh KJIACCOB aHaJM3a TPEJCTaBIseT CcoOOH
HAYaNbHYI0 KOHIENTYalbHYIO MOJENb CHCTEMBl. JTa MOJEIh NPOCTa M  MO3BOJISET
COCpPEIOTOUNTHCS Ha peanu3aluuu (YHKIMOHAIbHBIX TpeOOBaHUI, HE OTBJIEKAsACh Ha JeTalu
peanuzanuu, oOecrnieyeHne >PPEKTUBHOCTH W HAASKHOCTU. [[g pemeHus 3THX BOIPOCOB
roToBasi MOJIEJIb aHaJlu3a TpaHCc(HOpMHUpYETCs B MPOEKTHYIO MOJENb B XOJ€ MPOEKTUPOBAHUS.
B noTtokax coObITHIf BApHaHTa UCIIOJIb30BAHUS BBISBIISIOTCS KJIACCHI TPEX THUIIOB:
® TpaHWYHBIC KIACCHI, SBJISIONIMECS IMOCPETHUKAMU TPH B3aUMOJCHCTBUM C BHEITHUMHU
00BEKTaMU;

® KJIACCHI-CYIIHOCTH, TPEACTABIAIOIMINE COOOW  OCHOBHbIE  aOCTpakiuHu  (TIOHSTHS)
pa3pabaTbIBaeMOW CUCTEMBI;

®  YIPaBIAIOININE KJIacChl, 00ECeUnBaOIe KOOPAUHALIUIO TOBEACHHS OObEKTOB B CUCTEME.

[IpaBuno 6wideneHus epaHuuHbIX KIACCO8: JUISl KAXKAOW CBSI3U MEXIY JEHCTBYIOIIUM
JUIIOM M BapHaHTOM HCIIOJI30BAHMSI CO3/A€TCA TPAaHUUYHBIM KIAcc, OTBEUAIOLIUH 3a JaHHOE
B3aUMOJIeCTBUE. THUIBI TPAHUYHBIX KJIACCOB:
® [0JIB30BATENLCKUN HHTEpdEiic (0OMeH mHpopMmaIrmeit ¢ moias3oBatenem, 0e3 merameir Ul —

KHOTIOK, CITUCKOB, OKOH);



e CHCTeMHBIN uHTEpdENC U anmapaTHbiil HHTEepdenc (MCIoNIb3yeMbIe TPOTOKOIBI, 0€3 neTanei
UX pealn3alui).

>
Student Register for Courses
Course Catalog
<<boundary>> <<boundary>>
RegisterForCoursesForm CourseCatalogSystem|

CriocoObI 8b10eneHUst KIACCO8-CYUWHOCTEU:
e [lepeBox Ou3HEC-CyHTHOCTEH M3 OM3HEC-MOACIN B KJIACCHI-CYIIIHOCTH.
e Amnamu3 rmioccapus (HEKOTOpbIE TEPMHUHBI SIBISIOTCS HMMEHAMH HCKOMBIX  KIJIACCOB-
CYIIHOCTEN).
e AHanu3 ONMHMCAHWN BaPUAHTOB UCIIOIH30BAHUS.
[IpaBuUio GwvlOeneHuss ynpasiawux Kiaccos: JUIsl KaXJ0TO BapHaHTa HCIOJIb30BAHUS
CO3JIaeTCsI OTBETCTBEHHBIH 32 €r0 pean3anuio KiIace yrpaBlIeHHs.

(D >

Register for Courses

v

<<control>>
RegistrationController

Student Course Catalog

Bce co3pmanHble mpu aHanu3e JAAHHOTO BapUaHTa MHCIOJIB30BAHMS KIIACCHl aHAlU3a
nomerrarotcs Ha guarpammy VOPC (View Of Participating Classes).

Pacnipenenenue noBeneHusi, peaau3yeMoOro BapuaHTOM MCIOJIb30BaHUs, MEXIY KJIacCaMH
peanusyercss C MOMOUIbIO JAMarpaMM B3auUMOAECMCTBUS (AMAarpaMM MOCIEAOBATEIBHOCTH H
KOOIEPAaTUBHBIX quarpaMm). Buasl 0053aHHOCTEH KI1aCCOB:

e 3HaHWHeE:
O Hanuuue HHGOPMAIIMU O JAaHHBIX MU BBIYUCISIEMbIX BETHUMHAX;
O Hanmuuue MH(POpPMAIIUU O CBA3AHHBIX OOBEKTaX.
e JleiicTBUE:
O BBINOJHEHNUE HEKOTOPHIX JCHCTBUN CaMUM OOBEKTOM;
O WHHUIUANUS ACWCTBHIA IPYTHX O0BEKTOB;



O KOOpAMHAIMS JEHCTBUI IPYTHX OOBEKTOB.

X OO | g >

j— I_)‘I I !
= — | I I
— I 1 1 [ N ¥
— | I — I
— I I e
Sequence Diagrams Collaboration Diagrams
Use Case Use-Case Realization

B mporiecce ananm3a KOHKPETHOTO BapUaHTa MCMOJIB30BAHUS B TIEPBYIO OYepPEIb CTPOUTCS
qUarpaMMa  IOCJIeIOBATEIbHOCTH, OIMCHIBAIONMIAs OCHOBHOW TOTOK COOBITHH UM €ro
MOTYMHEHHBIE MOTOKU. [[JIs1 Ka)KA0ro albTEpPHATUBHOTO MOTOKA COOBITUN CTPOUTCS OTAEIbHAs
JrarpaMma 1mocJieI0BaTeIbHOCTH.

OO0s13aHHOCTH Ka)KJOTO KJIacca OIpPENeNIOTCs, UCXOAs M3 COOOLICHMH Ha JuarpaMmax
B3aUMOJICHCTBHS, ¥ JIOKYMEHTHPYIOTCS B Klaccax B BHJIE «OTepaluii aHaiu3a». B mporecce
MPOEKTUPOBAHUS KaXK[as «oIeparus aHaliu3a» OyIeT mnpeoOpazoBaHa B OAHY Wi Oolee
orepanui Kiacca, KOTOpbIe B TAbHEHIIIEM OyIyT PeaJTin30BaHbl B KOJE CUCTEMBI.

[Ipy mocTpoeHMHM aUarpaMM B3aUMOJCUCTBUS BO3HUKAIOT MPOOJIEMBbl MPABHILHOTO
pacrpeneneHus: 00s3aHHOCTeH MEXIy KiaccaMu. JJisi UX pelIeHus CyIecTByeT psia oOpa3IoB:
Information Expert, Creator, Low Coupling, High Cohesion.

Obpaszey “Information Expert”. Tlpob6nema: HyxHo ompenenuTs Haubosiee oOmuit
OPUHIMIT pacnpesiereHus o0s3aHHOCTeH Mexay kinaccamu. Pemenue: Cremyer Ha3HA4YMTh
00s13aHHOCTh HMH(OPMAIIMOHHOMY JKCIEpPTYy — KJIacCy, y KOTOpPOro HMMeeTcs WHpOopMaIus,
TpeOyemasi 171l BBIOIHEHUs 00s13aHHOCTH. [Ipumep:

: RegistrationController

3: Il get schedule(forgemester)

10: // update with new selections()

: Student : Schedule

[Ipy BBITOTHEHUW TMMOJYMHEHHOTO TMOTOKAa cOoObITH "OOHOBHTH Tpaduk" BapuaHTa
MCIIOJIb30BaHUs "3aperucTpupoBaThCsl Ha Kypchl' CTYJEHT-NOJIB30BATENb JOJDKEH IOJIYyYUTh
JIOCTYIT K cBoeMy Tpaduky mpexae, yeM u3MeHuTh ero. CoriacHo oOpasmy '"Information
Expert", Hy)KHO oIpeneinTh, OOBEKT KaKOro Kiacca COACPKHUT MHPOPMALHUIO, HEOOXOIUMYIO
Ui noctyna K rpaguky. Ha sty ponb uHpOpManMOHHOrO 3KCHepTa, OYEBUIHO, MPETEHIYET
00BEKT Kiacca-cymHocTd Student, MOCKONBKY IpaduK MPUHAICKHUT UMEHHO emy. [loatomy
coobmenue 3 "get schedule(forSemester)" nomkHO OBITH HANPaBIEHO OT KOHTPOJUIEPA OOBEKTY
kiaacca Student. ITocie Toro, kak CTyJEHT MOTYYHUT TpadUK M BHECET B HETO HEOOXOIUMBIE
W3MEHEHUS, OHM JIOJDKHBI OBITh 3auKCcHpoBaHbl B 00bekTe Schedule. B nanHoM citydae yxxe cam
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oobekte Schedule Oymer wurpath ponb HMHGOPMAIMOHHOTO 3KCIEPTa, IOCKOJIBKY OH
HEIMOCPEICTBEHHO JIOCTYIICH KOHTposuiepy, u coodmenne 10 "update with new selections" Oyner
HATPaBJIEHO UMEHHO €My .

CnencTBus:

[Tpu pacnpenenenun obs3anHocTeil oOpasen Information Expert ncnonb3yercs ropasao
yarie Jo0oro apyroro odpasna. BoabIIMHCTBO COOOIICHM HA aUarpamMmax B3auMOICHCTBUS
COOTBETCTBYIOT JaHHOMY o0Opasiy. OOpazern Information Expert HE COIEpKUT HESCHBIX WU
3aIyTaHHBIX WJEH M OTpa)kaeT OOBIYHBIA MHTYMTHBHO TMOHSATHBIN 1moaxoa. OH 3aKkiarovaeTcs B
TOM, 94TO OOBEKTHI OCYIIECTBISIOT JCUCTBUS, CBSI3aHHBIC C MMEIONICHCS Y HUX WH(DOPMAILIHCH.
Ecnu nndopmanusa pacnpenenena Mexay pa3inuyHbIMU 0ObEKTaMH, TO IIPU BBIITOJHEHUHU OOLIei
3a/1a4¥l OHU JIOJDKHBI B3aUMOJICHCTBOBATH C TTOMOIIBIO COOOIIIEHUH.

B HexoTOpBIX cuTyarnusax npuMeHeHue oopasna Information Expert HexenarenbHo.

Obpaszey "Creator". Ilpobrema: HyXHO ompenenuTsb, KTO TOJDKEH OTBEUaTh 3a CO3JaHHE
HOBOTO DK3eMIUIsipa HeKoToporo kiacca. CozgaHue HOBBIX OOBEKTOB B OOBEKTHO-
OpUEHTUPOBAHHOW CHUCTEME SBJSICTCS OJHUM W3 CTAHJAPTHBIX BHJIOB JIESITEIHHOCTH.
CrnenoBarenbHO, IPU Ha3HAUYEHUU O0SI3aHHOCTEH, CBA3aHHBIX C CO3/IaHUEM OOBEKTOB, MOJIE3HO
PYKOBOJICTBOBATHCSI HEKOTOPBIM OCHOBHBIM MPHUHIHIIOM. Peutenue: CrenyeT Ha3HAYUTh KIACCY
B o0s3aHHOCTH co37aBaTh SK3EMIUIAPBI Kiacca A, €CIM BBIMOIHIETCS OJIHO U3 CIIEAYIOIINUX
YCIJIOBHIA:

* kiacc B arperupyer, coiep>KUT WM aKTUBHO MCTIOIb3YeT 00BEKTHI Kiacca A;

* xiacc B o0mamaeT JaHHBIMU WHUIMAIM3AINHA, KOTOPhIE OYAyT MepenaBaThcs 00beKTaM
Kjacca A mpu ux co3zanuu (T.e. knacc B sBnsiercs nHGOpMamOHHBIM KCIIEPTOM).

Knacc B npu 3Tom onpenensieTcs Kak co3aarenp (creator) 00beKTOB Kiacca A.

Ecin HeckoNbKO KJIaccoB YIOBIETBOPAIOT JSTHUM YCIOBUSIM, TO TMPEANOYTUTEIbHEE
HCIION30BaTh B KAYECTBE CO3ATENs KIIACC, arpEeTUPYIONTUI WU COJEpIKAIIHiA Kilacc A.

IIpumep: Tlpu BBHIIOJIHEHNH TIOTYMHEHHOTO MOTOKa coObITH "Co3naTh rpaduk" BapraHTa
UCTIOJIb30BaHUs "3aperucTpupoBaThCcsl Ha Kypchl' HEOOXOAUMO pEIInTh, KTO JOJDKEH OTBEYaTh
3a co37aHue HOBOTo rpaduka B cucteme. Ha puc. mokazaHsl 1Ba BO3MOXHBIX BapUaHTa PELICHUS
ATOM 3a/1a4H.

: RegistrationController

: RegistrationController

10: // add sched (Schedule) \ 9: /I create with pfferings()

/ 9: /l create with\Qfferings( )

: Student - Schedule : Student

10: // create and add shedule()

: Schedule

CornacHo o6pa3iy "Creator", HAaMIy4IIUM pELICHUEM SIBJSIETCS BapHaHT crpaBa (HOBBIN
o0wekT kimacca Schedule cozmaercst kitaccom Student, a He RegistrationController, mockombky
uMeHHO Student yJTIOBIETBOpPSIET IEPBOMY U3 NMEPEUUCICHHBIX BBIIIE YCIOBUIA).

Cneocmeusi: OOpazery "Creator" ompenensier crmocod pacrpeneicHusl O00sS3aHHOCTEH,
CBS3aHHBIN C MPOLIECCOM CO3MaHHUS OOBEKTOB. B OOBEKTHO-OPUEHTHPOBAHHBIX CHUCTEMax d5Ta
3amadya sBJIIeTCS HambOosee pacnpocTpaHeHHoW. OCHOBHBIM HaszHadeHmeM oOpasma Creator
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SIBIISICTCSI BBISIBIIGHUE OOBEKTa-cO3AaTeNsl, KOTOPbIM MpH BO3HHUKHOBEHUH JIOOOTO COOBITHSA
JIOJDKEH OBITh CBA3aH CO BCEMH CO3JaHHBIMM MM oObekTamu. Ilpu Takom mnoxaxoze
o0ecrieynBaeTcsi HU3Kasi CTENEHb CBA3aHHOCTU OOBEKTOB.

B HekoTophIX ciydasx B KadecTBE CO3JaTessl BBHIOMPAETCs KJIACC, KOTOPBIM COAEPHKUT
JTaHHbIE MHHUIIMAIU3AlNY, IIepeaBaeMble 00BEKTY BO BpeMs ero co3manus. Ha camom nene 3to
nmpuMep UCToab30BaHus oOpasma Information Expert.

Obpaszey "Low Coupling” (cnaboe 3ayennenue unu Huskas ceészanHocmy). Ilpobrema:
HyxHO pacnpenenuTs 00sS3aHHOCTH MEXIy KIaccaMH TaKhuM 00pa3oM, 4YTOObI CHH3HUTh
B3aMMHOE BIHUSHHE U3MEHEHUH B HUX U MOBBICUTH BO3MOKHOCTBH IIOBTOPHOT'O MCIOJIB30BAHMUS.
Pewenue: Cnemyer pacrpefenuth OOS3aHHOCTH TaKUM 0Opa3oM, 4TOOBI OOECIeYuTh cliaboe
3aneruieHue. 3anersieHue (coupling) — 3To Mepa, ONpeneNnsionias HACKOJIbKO YKECTKO OJUH
JIEMEHT CBA3aH C IPYTMMH 3JIEMEHTAaMH, UM KAKMM KOJIMYECTBOM JaHHBIX O JPYTUX JIEMEHTax
OH o0Oyagaer. DIEMEHT CO HHU3KUM 3allelUICHHEM 3aBHCUT OT HEOOJBIIOr0 4YHCia APYTUX
ameMeHTOB. Kiacc ¢ BBICOKMM 3alleIVIEHMEM 3aBHCUT MHOXECTBa Jpyrux kiaccos. Hamuuue
TaKUX KIACCOB HEKENATENIbHO, IMOCKOJIbKY OHO TNPUBOJUT K BO3HUKHOBEHMIO CJIEIYIOIIUX
npooem:

e lI3MeHeHHMs B CBA3aHHBIX KJIaccaX MPUBOJAT K JIOKAJIbHBIM U3MEHEHUSIM B IaHHOM KJacce.

e 3arpyaHsercs MIOHMMAaHUE KaXXJJ0ro Kjacca B OTAEIbHOCTH.

e VYClIOXHSETCS  TOBTOPHOE  HCIOJNB30BaHHE, TOCKOJIBKY Ui  3TOro  Tpedyercs
JIOTIOJTHUTENBHBIIN aHAIN3 KJIACCOB, C KOTOPBIMU CBS3aH JaHHBIN Kiacc.

Ilpumep: PaccMOTpUM TOTYMHEHHBIH MOTOK coObITHiA "Co3math Tpaduk”" BapuaHTa
UCTIOJIb30BaHUs "3aperucTpupoBaThest Ha Kypchl" (Mpeaplayiuii pucyHok). CorsacHo o0Opasity
"Low Coupling", HamIy4ImmM pemeHHueM SBISETCS BapHaHT CIpaBa, IMOCKOJBKY IMPH 3TOM Yy
kiacca RegistrationController Oyner Ha oaHy cBsi3b MeHbIle (T.e., OyzneT obecrneueHo Oonee
HU3KOE 3alleIlJICHNUE).

Cneocmeus: O6pasen Low Coupling noaaepxuBaeT He3aBUCUMOCTb KJIACCOB, YTO, B CBOIO
ouepesb, TOBBIMACT BO3MOKHOCTH TIOBTOPHOTO WCIIONB30BAaHUSA W oOecriednBaeT Oosee
BBICOKYIO 3()(heKTHBHOCTh NpUiIOKeHUs. Ero Henmb3st paccMaTpUBaTh U30JUPOBAHHO OT JAPYTHX
oOpasioB, Takux kak Information Expert m High Cohesion. On Takxke obecreqnBacT
BBIIIOJIHEHHE OJHOTO M3 OCHOBHBIX IPUHLMIIOB TMPOEKTUPOBAHUS, TNPUMEHAEMBIX MpHU
pacrpeeneHnn 00s3aHHOCTEH.

Obpasey "High Cohesion" (gvicokas npounocms unu cuibHas ceésasnocmy). Ilpobaema:
HyxHo pacnpeaenuTs 003aHHOCTH MEX]y KJacCaMH TaKMM 00pa3oM, YTOOBI KaXkIbli Ki1acc He
BBIMOJIHSJI MHOTO Pa3sHOPOAHBIX (PYHKUUI WM HECBA3aHHBIX MEXIY c000il 00s3aHHOCTEH.
Taxue Kiacchl co3aBaTh HEXEIATEIBHO, TOCKOIBKY OHH MPUBOAAT K BOSHUKHOBEHHUIO TAKHX K€
npoOjeM, Kak y KJIacCOB C CHJIBHOM CBSI3aHHOCTBIO. Pewenue: CremyeT pacnpeneiauThb
00513aHHOCTH TaKHM 00pa3oM, YTOOBI 0OECTIEYUTh BHICOKYIO MMPOYHOCTh. B TepMHHAX 00BEKTHO-
OpPUEHTUPOBAHHOI'O MPOEKTHPOBAHUS MPOUYHOCTH (cohesion) — 3TO Mepa B3auMOJEHCTBUSA U
HETIPOTUBOPEUYMBOCTH 00s3aHHOCTEH Kiacca. CUHMTaeTcs, 4YTO JJIEMEHT 00JaJaeT BBICOKOU
IPOYHOCTBIO, €CIM €ro OOS3aHHOCTH TECHO CBSI3aHbl MEXIY COOOH, WU OH HE BBIIOJHSET
U3JIMIITHETO 00beMa padoThl. B ponu Takux 371eMEHTOB MOTYT BBICTYIATh KJIACCHI, TOJICUCTEMBI,
MOJYJIH U T.[.

Knacchl ¢ HU3KO0M POYHOCTHIO, KAaK MPABHIIO, BBITIOIHAIOT 00SI3aHHOCTH, KOTOPBIE MOYKHO
JIETKO paclpesieUTh MEXIY APYTUMH KIIacCaMu.

Ilpumep: Vicmionb3yeMm TOT K€ TpuUMep, 4TO M Ui Hpeapyayiiero oodpasma. CoriacHo
obpasuy "High Cohesion", HannydM perieHueM Takxke sIBJISETCS] BApUaHT CIPaBa, HOCKOJIbKY
npu 3toMm kiacc RegistrationController nemermpyer o0s13aHHOCTH CO3/1aHUSI HOBOTO OOBEKTa
ki1acca Shedule xmaccy Student, u y camoro kiacca RegistrationController Oyner Ha onHy
00s13aHHOCThH MEHBIIIE (T.€., €ro MPOYHOCTH OY/IET BHIIIIE).

Cneocmeus: Kak mnpaBuiio, Kjgacc C BBICOKOH NPOYHOCTBIO COAEPIKUT CPaBHUTEIBHO
HEOOJIBIIIOE YUCIIO METOJOB, KOTOphIE (DYHKIIMOHAJIBHO TECHO CBSI3aHBI MEXIy COOOH, W HE
BBIMOJIHSAET CIMIIKOM MHOro (yHKuud. OH B3auMOJEHCTBYeT C JAPYrMMM KiaccaMH st
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BBHITIOJTHEHHsI OoJiee CIOXKHBIX 3amad. BhICOKas CTENEeHb OAHOTUIHOW (DYHKIIMOHAIBHOCTH B
COUYETaHUH C HEOOJBIIUM YUCIIOM ONEepaluil YIPOIIaoT HOAACPKKY U MOAUDUKAINIO Kilacca, a
TaK)Ke BO3MOKHOCTH €r0 MMOBTOPHOT'O HCITOJIb30BAHUS.

Crnenyer oOpaTuTh BHUMaHHE, YTO OOS3aHHOCTHIO SK3EMIUIIPOB KIIACCOB SIBISETCS HE
TOJILKO TIPUEM COOOIIEHUH, HO U UX OTIpaBKa JAPYrUM oO0bekTaM. To ecTb 00bEKT 0043aH 3HATDH
0 JIpyrux oO0BEKTaX, KOTOPHIM OH OoJjdiced OyIeT TOChUIaTh CooOmIeHus. PacmpenenuTs
00s13aHHOCTH TaKOTO Pojia MO3BOJISIIOT 00pasisl Cyenapuii mpauszakyuu 1 Mooens npeomemuou
obracmu.

Obpaszey « Cyenapuii mpan3aKyuuy.

AHHoTaumsi: B ympapisiomeM kiacce 3aBOAUTCSA MO OJHOW ONEpalldd Ha KaXKAbIM 3arpoc.
DK3eMIUISIp YHPAaBISIONIETO Kiacca o0ecreurnBaeT MPaBHIIBHYIO MOCIEAOBATEIBHOCTh IIaroB
clieHapusi 00pabOTKH KaXKJIOTO 3ampoca, pacchlyias COOOIICHUSI 00BEKTaM CYIIHOCTSM, KOTOPHIS
camMu o cebe HE peanu3yrT CIO0XHOTO IMOBEIACHHs. THIOBas MOCIEIOBATEIILHOCTh IIIaroB
TakoBa: 1) mpreM BXOJHOTO 3arpoca; 2) MoJy4YeHre JaHHBIX U3 0a3bl; 3) 00paboTKa JaHHBIX; 4)
BbIJIaua pe3yibTara. Bee cliokHOE OBEIeHUE peaTn30BaHO B KOHTPOJLIEpAX.

JCKHU3:

Controller

service1()
service2()

Data

Ha3znayenue: [7aBHOE HOCTOMHCTBO: IIPOCTOTA, €CTECTBEHHOCTb, IPOM3BOAMTEIBHOCTD.
[Mogxoaut nms HeOonmpmIMX MpuiaokeHUH. HemocTaTok: mpu yClOKHEHMHM OW3HEC-IOTUKU
TyOmupyeTcs 60MIbIIOe KOINYECTBO KOJa — CHIDKAETCS THOKOCTh U COIPOBOXKIAAEMOCTh. B Takmux
cllydasix Hy>KHO IPUMEHATh oOpasen «Mojenb npeIMeTHOl obaacTi.

[Ipumep:

: RegForCoursesForm : RegController : Student : DBManager

2: saveSchedule( ) >}

3: dddSchedule(Scheghile)

| 4. savegSchegiuIei Student) ;I

Obpasey «Mooenv npeomemnou ooracmuy
AnHotamusi: OOs3aHHOCTH TO 00pabOTKe 3ampoOCOB pacCHpelNeleHbl MO0 CETH OOBEKTOB-
cymHocTedd. B mpuioxeHun cosnmaercs ciIod OOBEKTOB, OMHUCHIBAIOIINX CTPYKTYpPHBIE U
MOBEJICHYECKUE AaCHeKThl TNpeAMeTHON oOmactu. [loBemeHuwe coderaeTcss C JaHHBIMH U
peamu3yercss B CYIIHOCTSX. YTIPABISIONNE OOBEKTHI TOBOJBCTBYIOTCS POJBIO TOCPETHHKOB
MEXTy TPAHHYHBIMH OObEKTaMH U CYIITHOCTSIMHU.
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Jckus:

Entity1
op11()
)| Data
¢_ =" -~ /
Entlty2 - Entlty3 II
>

Ha3znavenue: IloaxomuT s mpuiiokeHW ¢ 3amyTaHHOM OusHec-morukoil. Hemoctarok:
CO3/IaHMe MOJICH TpeIMeTHOW obnactu 0Oojee TPYIJOEMKO, YeM peaju3alus CICHapHs
TpaH3aKUUU. B MpoCThIX Cllydasx HyKHO MPUMEHSTh CLIEHApUI TPaH3aKLUH.

IIpumep: B cucteme perucTpanuu Ha Kypchl OM3HEC-JIOTHKA paclpeeseHa MeXIy KllacCaMHu-
CYIIHOCTSIMH

: RegistrationController

9: deleteSchedule(Semester) J/

: Student.

10: delete( ) J/

: Schedule

11: removeStudent(Schedule) l(

ColrseOffering

Ecnu 6b1 mpuMeHsICS cyeraputi mpan3axkyuu, B3aMMOIEHCTBUE BBITJISACIO Obl TaK:

: RegistrationController

9: deleteSchedule(Semester) \
/ \l, 11: removeStudent(Schedule)
~Student { 140: delete( ) CourseOffering
: Schedule

HaGop oOs3aHHOCTEH Ki1accoB, MOJMYYEHHBIM B pe3ylbTaTe UX paclpeseleHusi, J0JDKEeH
OBITh MPOAHATU3NPOBAH HA IPEAMET BBISABICHHUS U YCTPaHEHHS CIETYIOIUX MPOOIeM:
* TyOJIMpOBaHMs OIMHAKOBBIX 00S3aHHOCTEHN B pa3IMYHBIX KJIACCAX;
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* IPOTUBOPEUYUBLIX O0SI3aHHOCTEH B paMKax Kiacca;

* KJIACCOB C OJTHOM 00513aHHOCTBLIO U BOOOIIE Oe3 00s13aHHOCTEN;

¢ KJIaCCOB, BSaHMOﬂeﬁCTByIOMHX C GOHBHII/IM KOJINMYECCTBOM ,Z[pyrI/IX KJIACCOB.

Ampubymol kn1accos ananuza ONPEACISIIOTCS, UCXO/ W3 3HAHUW O MPEeIMETHON 00JacTH,
TpeOoBaHUII K cHCTeMe, Trioccapus U OusHec-mojenu. B mpoiecce aHanmm3a arpuOyThI
OTIPENICTISIOTCST TOJIBKO JUISl  KJIACCOB-CYITHOCTEH. ATpHOYTHI JOJKHBI OBITH IPOCTHIMHU.
CJIO)KHBIG anI/IGYTBI JOJI’)KHBI MO[[GJII/IpOBaTBCSI KakK acconuaiimin Me)KI[y KJ1acCaMH.

Cesa3u medxcdy Kiaccamu ONPENETSIOTCS B JBa dTanma. HauanpHbIi HaOop CBs3el
OTpeseNsIeTCST Ha OCHOBE aHall3a KOOMEpPAaTUBHBIX JauarpaMM. Eciom 1Ba  o0ObekTa
0OMEHHMBAIOTCSI COOOIICHHUSIMU, MEXKTY HUMU JIOJIKHA OBITH aCCOIHAITHS.

: ReqisterForCoursesForm

<<boundary>>
RegisterForCoursesForm

2: /] get gourse offerings( )
8: // create schedule with offerings( )

<<control>>
: RegistrationController RegistrationController

Ha BTOpOM 5Tame, ucxos M3 3HaHWA O MPEAMETHOW 00JIACTH, CO3TAIOTCS CBSI3M MEKITY
KJIaCCAaMH-CYIIHOCTSIMH (aCCOIMAIINU, arperanuu, ooo0menns). KoMno3unuu BeIACTSIOTCS Ha
JTare NPoeKTHUPOBaHUs, BO BpeMs aHaJIM3a UCIIOJIb3YIOTCS TOJIBKO arperaiuu.

Ksanughuxayus mexanuszmos ananuza COCTOUT B TOM, UTO:

* CocraBisieTcs CIIUCOK BCEX MEXaHU3MOB aHaJIM3a.
. Kitaccrl ananmsa cTaBsTCS B COOTBETCTBUE MEXaHU3MaM aHAIN3a.
*  OnpenensiroTcsl XapakKTepUCTUKA MEXaHU3MOB aHAJN3a.

MexaHU3MBbl aHAJIM3a UTPAIOT CISAYIONINE POIIH:

»  OrpaxaroT He()yHKIIMOHAJIbHBIE TPEOOBaHUS K CUCTEME (HAIEKHOCTh, 0€30MMaCHOCTh U T.1I.)
U UX pealn3aluio B apXUTEKTyPE CUCTEMBIL.

» [IpencraBnstor coO0if HAOOp TUMOBBIX PEIICHHM, WU 00pasloB (patterns), MPUHATHIX B
KaueCcTBE CTaHIapTa JAHHOTO MPOEKTA.

* [Io3BOJAIOT COCPENOTOYHMTHCS Ha TpeoOpa3oBaHMKM (DYHKIIMOHAIBHBIX TpPEOOBAHHW B
porpaMMHBIE a0CTPAKIIMH, OTBIIEKASICh OT OCOOCHHOCTEH pean3aluu.

Tak, umess neno ¢ yCTOMYMBBIMHU KjaccamM, JOCTATOYHO yKa3aTh JUIsi HUX MEXaHU3M
«persistency», HE 3aTyMbIBasCh KaKk UMEHHO Oy/IeT pealin30BaHO COXPAHECHUE UX IK3EMILISPOB B
6aze naHHbIX. [Ipumep:

Knacc aHanusa MexaHu3m(bl) aHanusa
Student Persistency, Security
Schedule Persistency, Security
CourseOffering Persistency, Legacy Interface
Course Persistency, Legacy Interface
RegistrationController Distribution

B onucanus kjaccoB, CONOCTaBIEHHBIX C aPXUTEKTYPHBIMU MEXaHU3MaMH, 100aBIISIOTCS
JIOTIOJTHUTEIIFHBIE XapaKTEPUCTUKH, HAIIPUMED:

Xapakrepuctuku kinacca Schedule:
e O6wem: 10 2000 rpadukos.
e Yacrora ngocrymna:
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Cosmanue: 500 B A¢HB.
Yrenwue: 2,000 obparmieHuii B yac.
Oo6nosaenue: 1,000 B 1eHb.
0 VYpaanenwme: 50 B 1cHb.
Vuupurayus rnaccoe ananuza 3axiarodacTcs B M3MCHECHUM MOJCIH aHAIW3a TaKUM

O O O

00pa3oMm, 4TOOBI COOITIOAIOCH BBITIOJIHEHUE CIIECTYIOIINX YCIOBHIA:

UMsI M OINHUCAHHE KaXIOro Kiacca aHaln3a JO/DKHO OTPakaTh CYIIHOCTh €r0 pPOJId B
cucTeme;
KJIACChl C OAMHAKOBBIM IMMOBCACHUECM, WJIN MMPCACTABJIAOIINEC OAHO U TO KC ABJICHUC, JOJIKHBI
00BEINHATHCH,
KJIACCHI-CYIITHOCTH C OJMHAKOBBIMH aTPUOYyTaMH JOJDKHBI OOBEAMHATHCS (IaXKe €CITH UX
MOBEJICHUE OTINYACTCS).

[To pesynpraraM yHH(HKAIUU KIACCOB JOJDKHBI OBITh MOIUGHUIIMPOBAHBI OINUCAHUS

BApHUAHTOB HUCIIOJIB30BAHUA.

A S

a

[To okoH4YaHHUU MOJIEJIh aHANK3a JOJHKHA OBITH MOJIBEPTHYTA MPOBEPKE:
Bce nmu kitaccbl 000CHOBaHBI HaJICKAIIUM 00pa3om?
OTtpaxkaeT 1 UMS KaXkI0T0 Kjacca ero pojib?
[IpencraBnseT nu Kiaacc eAUHCTBEHHYIO, YETKO ONPEIEIIEHHYI0 a0CTpaKIuio?
SIBAsITOTCS N BCe aTpUOYTHI U 00s13aHHOCTH Kjlacca (PyHKIIMOHAIBHO CBSI3aHHBIMHE?
OTtpaxaroT Jii Kjacchl BCIO (YHKIIMOHAIBHOCTh BAPUAHTOB HCIIOJIb30BAHUIO, 3aKIIOUEHHYIO
B OCHOBHBIX, TIOJJYMHEHHBIX U aIbTEPHATUBHBIX MMOTOKaX COOBITHIA?
OaHO3HAYHO JIU paclpeieleHo oBeIeHUe 10 Kiraccam?
YnomuHaeMble B IeKIIUK 00pa3iisl MoApoOHO onucaHbl B kKHUrax [4] u [5].

Jlumepamypa k nekyuu 6

1.

2.

Benmpos A. M. IlpoektupoBaHue TpPOrpaMMHOTO OOECIEYeHHS] HKOHOMUYECKUX
nH()OPMAITMOHHBIX cUCTEM. 2-¢ n3a. — M.: ®unHanck! u ctatuctuka, 2005. — ['naBa 3.

Pam6o JIx., bmaxa M. UML 2.0. OOBEKTHO-OPUEHTHPOBAHHOE MOJCIUPOBAHHE
u pa3pabotka. 2-¢ u3a.: [lep. ¢ anrm. — CII6.: [Turtep, 2007. — I'maBer 12-13.

Kynsamun B. B. Texnonoruu nporpammupoBanusa. KommnoneHnTHsIl nmoaxoxa. — M.: buHom.
JlabGopaTtopus 3Hanui. 2007. Jlexuus 4.

Jlapman Kpor. IIpumenenune UML 2.0 u mabaoHoB npoektupoBanus. 3-¢ usa. Ilep. ¢ anrmi. —
M.: Bunesmc, 2007.

@aynep M. ApXHUTEKTypa KOPIOPAaTUBHBIX MPOrpPaMMHBIX NpuiIokeHui. — M.: Bunbsamc,
2007.
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Nekumna 7. TMpoekTupoBaHMe NporpaMMHOro obecneyeHus

[IpoexTupoBaHUE CUCTEMBI SBIISIETCS TIOMCKOM OTBETA Ha BOIPOC KaK CIEAYET clenaTh To,
YTO CJIEIyeT CAeNaTh.

Orarbl NPOEKTUPOBAHUS:

1. TIpoekTupoBaHUE APXUTEKTYpPbI CHCTEMBI.
1.1. Unentuduxanust apXuTeKTYPHBIX PEIICHUN U MEXaHU3MOB MTPOSKTUPOBAHHUS,
1.2. Ananu3 B3aMMOJECHCTBUIM MEXIy KJlacCaMU aHalIu3a, BBIABICHUE MPOECKTHBIX KJIACCOB,
HOJICHCTEM M UHTEep(eiicoB;
1.3. ®opMupoBaHuEe apXUTEKTYPHBIX YPOBHEH;
1.4. IlpoexTupoBaHue CTPYKTYpbl IOTOKOB YIIPABIICHUS;
1.5. I[IpoexTrpoBaHue KOH(DUTYPATUH CUCTEMBI.
2. IlpoexTupoBaHHUE 3JIEMEHTOB CHCTEMBI.
2.1. YTouHeHue peanu3anuii BApUaHTOB UCIOJIb30BAHMUS.
2.2. IIpoeKkTrpoBaHHE MOJICUCTEM.
2.3. IIpoekTrpoBaHUE KJIACCOB.
2.4. IIpoekTupoBanue 6a3 JaHHBIX.

[IpoekTupoBaHue apXUTEKTYPbl CUCTEMBI BBIIIOJIHAETCS aPXUTEKTOPOM CHCTEMBI.

B mpouecce mnpoeKTUPOBAHUS OMPEACNAIOTCS JI€Talu peaju3allud apXUTEKTYPHBIX
MEXaHHM3MOB, 0003HaYEHHBIX B Mpolecce aHanu3a. Hampumep, yTouHsieTcss cnoco® XpaHeHus
TaHHBIX, peanu3alus TyOIupoBaHus s MOBBIIICHUS HAJE)KHOCTH CUCTEMBI U T. . [TocKombKy
MPAaKTUYECKH BCE MEXaHM3Mbl — JTO HEKOTOPbIE THUIOBBIC pemieHuss (oOpasibl), OHHU
JOKYMEHTUPYIOTCS. B TpOeKTe (MOIENH) C TIOMOIIbI0O KOOIEPalud CO CTEPEOTUIIOM
<<mechanism>>, Tpu 3TOM CTPYKTypHas dYacTh MEXaHHW3Ma OIMCHIBACTCS C IOMOIIIBIO
JUarpaMM KJIaccoB, a TOBEACHHE — C IOMOINIbIO JMarpaMM B3auMOJCHCTBUA. PaHee Mbl
BCTpEUaINCh C MCIOJIb30BAaHUEM KOONEpalui A MOJCIUPOBAHMS pealln3aliii BapHaHTOB
UCTIONB30BaHUsl. B HUX Takke OOBEIMHSUIUCH CTPYKTYpHBIE MOJENH (AHarpamMmbl KIACCOB) C
MOJIEISIMU TTOBEJICHUS (IuarpaMmMamMi B3auMOIEHCTBUSA).

[IpoekTHbIE MeXaHU3Mbl SBISIIOTCS TEPEXOJHBIM STallOM OT MEXaHU3MOB aHallh3a K
MEXaHM3MaM peaiu3aluu. MexaHu3M peanu3aldd — pelleHHe, HUMEIollee KOHKPETHOTO
MOCTaBIMKA, MPOSKTHBI MEXaHW3M — KapKac, MaKCHMaJIbHO MPHUOIMKCHHBIN K pealn3aiui,
UMEIOUINI KOHKPETHOE HAMOJHEHHE, YeM OTIMYaeTCs OT MEXaHW3Ma aHaju3a, SBJISIONIErocs
JIMIIB CBOCOOPA3HOM METKOM.

MexaHnam
aHanusa

MexaHunam ' MexaHunam
1
NMPOEKTUpOBaHMA 1 peanusauun

»JDBC

Persistency ——> RDBMS
Legacy Data

Persistency n —1—> OODBMS — > ObjectStore

New Data

Distribution =~ —» Remote Method —_, Java
Invocation (RMI)

B kauectBe mpuMmepa paccMOTpuUM MexaHH3M Persistency — XpaHEHHE 3K3EMIUIIPOB
ycTOoWuMBBIX Ki1accoB B b/l. IIpennonokum, 4To B MPOEKTE CUCTEMBI PETUCTPALMU B KA4ECTBE
A3bIKa MPOrpaMMHUPOBaHus ncnoib3yercs Java. IlockonpKy cyliecTByromas cucTeMa KaTajaora
KypcoB (YHKIHMOHUpYET Ha ocHoBe pensiunoHHoW CVYBJl, MexaHu3mMoM NpOEKTUpOBaHUS,
o0ecrneunBaroMM JOCTYT K 3TON BHemHel 0aze manubix, Oyner RDBMS (Relational Database
Management System), peaqn3oBaTh KOTOpbI MOkHO pemieHreM oT Sun — JDBC (Java Database



Connectivity).

Puc. /luarpamMmma Kiaccos,
oToOpakarorias
MexanusMm JDBC u ponu B
HEM

<<role>> <<role>>
DBClass PersistencyClient

Persistency - RDBMS - JDBC

<<role>> <<role>>
PersistentClassList PersistentClass

CTCpCOTI/Il'I <<role>> HUCIIONB3YETCS JUIA DJIEMEHTOB MOJCIHH, SIBIITIOIINXCS METKaMH-
3anonuuTensmu (placeholders), — cBoero posa rues3s, B KOTOpbIE MPU MPOESKTUPOBAHUU OyIIyT
IIOJICTAaBJICHbl PEAJIbHBIE AJIEMEHTBI, CO3/laHHBbIE Pa3pabOTUYUKOM CUCTeMbl. Ponu sBisroTCA
CBOETO pojJia MapaMeTpaMy MEXaHW3Ma, MPH IMOJICTAHOBKE HAa MX MECTO KOHKPETHBIX KJIacCOB
OIIpeIeNAETCs IK3EMILUIIP MEXaHU3Ma, UCIOJIb3yEMbIH IPU NPOEKTUPOBAHUU CUCTEMBI.

—_—

e —— e = -
- DBClass I
I PersistentClass |
PersistentClassList |

«mechanismy | PersistencyClient

RDBMS -JDBC ' = — — — — 2 E———

—_——

_——

Puc. N3o06paxenne mexannsma JDBC B Buze nmapaMeTpru30BaHHON KOOTIEPAIHH.

Kiaccel-ydactHukn mexanusma JDBC:

e DBClass — posb, KOTOpasi OTBEYAET 32 UYTCHUE U 3AIKCh JaHHBIX, PEATH3YET BCE YCIYTH 110
XPaHEHHUIO YCTOMYMBBIX OOBEKTOB B pemsiiinoHHoN b1,

e DriverManager, Connection, Statement, ResultSet — OubGmuoTedHBIC KIACCHI, KOTOpPHIC
OTBEUAIOT 3a peanu3anuto 3amnpoca k b/l (Bemonaerne oneparopa SQL) — makeT java.sql.

e PersistentClass — posb, peacTaBiIsromas JIF000H yCTOWYMBBIN KITacc.

e PersistentClassList — ponb, npencraBisonias CHUCOK OOBEKTOB, KOTOPHBIE SBISIOTCS
pesynbrarom 3anpoca k b/l -DBClass.read().

e PersistencyClient — posb, mpeacTapistonias J000i KIMEHTCKUAN Ki1acc.

<<role>>
PersistencyClient

{from SamplePersistency Client)

<

~

2

<<role>>
PersistentClassList

(from SamplePersistentClass)

Shew()
®add(c : PersistentClass) <<role>>
i 1 PersistentClass
’, 0..n {from SamplePersistentClass)

<<role>>
DBClass

J— YyetData()

etData()

%reate() : PersistentClass
ﬁ’ead(searchCriteria : string) : PersistentClassLis} Shew()
\deate[c : PersistentClass)
\lelete{c : PersistentClass)

%command()

ResultSet ’
{from java.sql) !

ﬁetString[] : string !

L} /
X I
Statement

{from java.sql)

DriverManager
(from java.sql)

ﬁetConnection[url, user, pass) : Connection

Connection

{from java.sql)

%xecuteUpdate(sql : string) : int

%executeQuery(sql : string) : ResultSet

%reateStatement() : Statement

Puc. luarpamma ki1accoB, oToOpakaromasi CTpyKTypHbIE CBS3M KiaccoB-ydacTHUKOB JDBC

2



B3aumMopeiicTBue  SK3EMIUISIPOB  KJIACCOB, B paMKaX MeEXaHU3Ma  OIUCHIBAETCS
TuarpaMmamMy B3auMoOJIeHCTBUS, HAIPUMED:

o : DBClass o : Connection . Statement
PersistencyClient PersistentClass

1: create()

4: createStatement( )

5: executeUpdate(s;i%g)

"3 AuarpaMmbl BHJHO, 4YTO [JIsI CO3AaHUSA HOBBIX JaHHBIX (HOBOFO 9K3CMIIAIPa
YCTOWMYMBOTO KJIacca) IK3eMIULIp KIHEHTCKOTO Kitacca PersistencyClient 3anpammuBaer DBClass.
DBClass co3naer HOBBINA 3K3eMIuisip PersistentClass, 3ampamimBaer HaualdbHbIE 3HAYCHHS €TO
aTpuOyTOB (3amucaHHbIe KOHCTpykTOopoMm). 3aremM DBClass co3maet HOBBIM omepatop SQL,
UCTIONB3Yysl omepanuio createStatement() xmacca Connection. 3TOT 3ampoc TOKEH A00aBUTH
HOBYIO 3amuch B Tabnuity. B pesynbrare BbeImosHeHUs »Toro omeparopa SQL maHHBIE HOBOTO
AK3EMIUISIPA YCTOMUYMBOTO Kilacca nomemarorcs B b/1.

Crnenyromum 3TarnoM SIBISETCS BBISIBICHUE MOJACHUCTEM M MHTepdeicoB. JekoMmo3umus
CUCTCMBI Ha MOACUCTEMBbI PCAJIM3YCT MPUHIIUIT MOJAYJIbHOCTH. HepBbIM ,Z[GI\/'ICTBI/IGM APXUTCKTOpa
IIPU BBISIBJICHUH MOICUCTEM SIBJISIETCS MpeoOpa3oBaHue KJIaCCOB aHaM3a B IPOEKTHBIE KIIACCHI.

Knaccbl aHanusa [MpOEKTHbLIE 3NEMEHTHI

>N~

<<control>> O_
o

<<boundary>>

<<entity>>

<<boundary>> |

O_

ITo KaXXJI0OMY KJIACCY aHalin3a MPUHHUMACTCA OAHO U3 ABYX peH.IeHHfII

3



e KJlacc aHaiM3a OTOOpa)kaeTcsi B MPOEKTHBIA KIIACC, €CIM OH MPOCTOH WM TMPEICTaBISET

€IMHCTBEHHYIO JIOTHIECKYIO a0CTPaKIHUIO;
® CIIOKHBIH KJIACC aHAJIM3a MOKET OBITh Pa3OUT Ha HECKOJIBKO KJIACCOB, MPE0OpPa30BaH B MaKET
WIH B MIOJICUCTEMY.
COBOKYIIHOCTH KJIACCOB OOBEIMHSIOTCS B MaKeTbl U mnojacucteMel. Ilpu oObennHeHun
KJIACCOB B IAKETHl YUUTHIBAETCS, UTO:
e [lakeTsl — 3TO €IUHMIIBI yNpaBIEHUS KOHUIypalel, Mo3TOMY UIEHBI MaKeTa JIOJIKHbI
OBITH OJTMHAKOBO CTAOMIIBbHBI.
e [lakeTsl — CpeACTBO pacnpeaeIeHNs PECypCOB MEXly KOMaHIaMH pa3paOOTUHKOB.
e PasHble nakeThl MOT'YT COOTBETCTBOBATH Pa3HbIM TUIIAM MOJIb30BaTENEH.
e Kak maker MOXHO 0()OPMHUTB MTOBTOPHO HUCIOIB3YEMBIH KOJI, BCTPOCHHBIN B CHCTEMY.
Hanpumep, eciin monp30BaTenbCKUil HHTEpQEic HecTaOMIeH, UMEEeT CMBICT 00BEIUHHUTD
BCE KJACChl, €ro peanusyiomue, B oTAeabHbId makeT. Ecou Ul He Oynmer momBepraThes
CYUIECTBEHHBIM HM3MEHEHHUSM, MOXXHO OOBEAMHUTH B  OTIENbHBIE MAaKEThl  KJIACCHI,
B3aMMOJCHCTBYIOIINE TIPY PEATU3ALNN PA3HBIX BAPUAHTOB MCIIOJIb30BAHMS.
Pacnpenensis kiacchl O MakeTaM JKeIaTelbHO JOOUTHCS CUTyallud, KOTJa 4epe3 TPaHMLIbI
[IaKETOB MPOXOAUT 3HAYUTEIILHO MEHbIIEE KOJIMYECTBO CBA3CH, YEM HAXOANUTCS BHYTPH ITAKETOB.
ITocne BbIIENEHNS NAKETOB YCTaHABJIMBAIOTCS 3aBUCUMOCTU MEXJIYy HUMHU M BHJIUMOCTb
WIeHOB nakeTa. K 3aKkphITbIM 4iI€HAM MaKeTa JOCTYN M3BHE 3alPELIEH. DTO MO3BOJIAECT CKPBITh

BHYTpPEHHEE YCTPONCTBO MAKETA.

I
A
A Class A1
Ay "7 Class A2
AY
I Q‘l =
: Class A3 i
| 1
v ! |
B / @
I
;] !
H B i
! 1
v |
]
Public visibility » | | *Class B !
~ W
Private visibility > | -Class B2

HeckombKo KITacCOB MOTYT OBITh OOBETMHEHBI B ITOJICUCTEMY €CIIH:
® KJjacchl HWMEIOT (YHKIHMOHAIBHYIO CBS3b (YYacTBYIOT B pealM3alldil  BapHaHTa

MCIIOJIb30BAaHUS U B3aUMOJIEHCTBYIOT TOJIBKO JIPYT C APYIOM);
® COBOKYMHOCTb KJIACCOB peaJH3yeT (YHKIMOHAIBHOCTb, KOTOpas MOXKET OBbITh ynaieHa

N3 CUCTCMBI UJIM 3aMCHCHA HA aJIbTCPHATHBHYO;
® KJIaCChl CMJIbHO CBA3aHBbI,



® KJIACCHI pa3MCIICHBI HA OJHOM Y3JIC BBIYMCIIMTEIILHOM CETH.

MNopcuctemsl MNakeTbl
e metoT cobcTBEHHOE e He peanusytot
noeseeHue. noesefeHue.
¢ [MonHocTb0 e He nonHocTb10
WHKancynmpyT cBoe WHKancynumpyoT
coaepXXMmoe. coaepXxnmoe.
e MoryT 6bITb Nnerko e He moryT 6bITb nerko
3aMEHEHbI. 3aMEHEHDbI.
Client Class
/, \)
/’ \
’ \
e \
4 \
\
4 Package B
ClassB1
<<subsystem>> T2 ClassB2
Subsystem A

3aMeTHM, YTO CBs3b KJIIMEHTCKOI0 Kjlacca ¢ MoJCUCTeMON Oojiee ruOKasi, YeM ¢ MakeToM, B
TOM CMBICIIC, YTO HM3MEHEHHsI BHYTPH MOJCHCTEMBbl HE 3aTparuBaloT KIMEHTCKUH Kiacc. Bo
BTOPOM CIIlyya€ H3MEHEHHMs U3 IIaKeTa MOTYT PpacHpOCTPAHUTHCS Ha KIMEHTa BJOJb
3aBucUMOCTH. OOpaTHON CTOPOHOI T'MOKOCTH SIBJISIETCS TaKOW HENPHUATHBINA (akT — HHTEpdeiic
JOJDKEH OBITh cTabuibHBIM. JIt0o0oe m3MeHeHue B MHTepdeiice 3aTpOHET peau3yIONyI0 €ro
nojcucteMy (BIOJIb CBSI3M pealM3allih), a TaKKe KIMEHTCKUH KJacc, KOTOpoMy Tpelyercs
JaHHBIM uHTepdeiic (Broab 3aBHCUMOCTH). O4YeHb JKENaTeNbHO Cpa3y IPaBHJIBHO OIHUCATh
uHTepdeiico!

[TpuMepbl BO3MOXKHBIX TOACHUCTEM: IMOJCUCTEMA O€30IaCHOCTH, 3allUThl JaHHBIX,
apXMBHPOBAHUS; TOACUCTEMA MOJIB30BATEIBCKOr0 MHTEpdelica uinn nHTepdeiica ¢ BHEUTHUMU
cucreMamu; kommyHukanuonHoe 10, noctyn k 6a3aM JaHHBIX.

[Tpu co3aHnu MOJCUCTEM B MOJIETH BBITIOIHSIOTCS CIIEAYIONINE TPeoOpa3oBaHus:

e 00beauHSEMBbIE KJIAcChl MOMELIAIOTCS B CHEIHUAIbHBIM MakeT ¢ MMEHEM IOACHCTEMBbI U
CTEpEOTHIIOM <<subsystem>>;

e crnenudUKaNUU ONEpanii KIaccoB, 0Opa3ymomUX MOJICHUCTEMY, BBIHOCATCS B HHTEpdeiic
MOJICHCTEMBI — KJIaCC CO cTepeoTunioM <<interface>>;

e XapakTep MCIOJIb30BaHMs omepanuid uHTepdeiica U MOPAJOK HUX  BbINOJIHEHUS
JOKYMEHTHUPYETCS C MIOMOIIBIO AUarpaMM B3aUMOJEHUCTBHUSA, KOTOPbIE BMECTE C JUarpaMmoi
KJIaCCOB MOJCHCTEMBI OOBEAMHAIOTCS B KOOIIEPAIMIO C UMEHEM HHTep(eiica U CTEpeOTHIIOM
<<interface realization>>;

® B TIOJCHCTEME CO3JAaCTCS KJIACC-TIOCPETHUK CO CTEpPEOTHNIOM <<subsystem proxy>>,
YIpaBIAIONINN peanu3aiueil onepauuii HHTepderica.

ClassA

MpuHATHe pewweHns o
*() npeobpasosaHun

() Krnacca B nogcucremy
onpeaensieTcs onbiTom
1 3HAHUSIMK
ApxuTekTopa

<<Interface>> |

InterfaceA <<subsystem>>
— SubsystemK

()
()




Bce wunTepdeiichl moacucTeM TODKHBI OBITH TMOJHOCTBIO OIPEENIEHbl B IpOLEcce

MPOEKTUPOBAHUS  APXUTEKTYPBHI,

MTOCKOJIBKY

OHM OyAyT CIYy)XUThb B KauecTBE TOYEK

CHHXPOHH3AIMY NPU MapaJjienbHOl pa3paboTke cucteMbl. Onucanue uHTepdeiica BKIIOYaeT:
e Uwms unrepdetica: KopoTkoe (0JHO-/IBA CIOBA), OTPAXKAIOIIEEe ero Pojib B CUCTEME.
e Omnucanue uHTEpdeiica: TOMKHO OTpakaTb €ro OTBETCTBEHHOCTH (pa3Mep — HeOOJbIIOi

ab3air).

e OmnucaHue omnepanuii: UM, OTPAXKAIOLIEE PE3YJIbTAT OINEPALNHU, KIIOUEBBIE AJITOPUTMBI,
BO3BpallaeMoe 3HaYCHHE, TapaMETPhl C TUIIAMHU.

e JIOKyMEHTUpPOBaHHE

uHTepdeiica: XapakTep HCIOJIb30BAHUSA OINEpalUi M MOPSAOK MX

BBITTOJIHEHHSI (TTOKA3BIBAETCSI C TIOMOIIBIO UArPAaMM ITOCIIEA0BATEILHOCTH ), TECTOBBIE TIAHBI
U clieHapuu H T.1. Bes ata nHdopmarus o0beAMHsACTCS B CIICIIMAIBHBIHN MaKeT.

B kadectBe mpuMepa (11 CUCTEMBI PErHCTpalun) mpuBeaeM noacucreMy BillingSystem,
KOTOpasi co3JaHa BMecTo TpaHuyHoro kiacca BillingSystem. BzaumoneiictBue c¢ Heit
OCYIIIECTBIISIETCA Yepe3 o0BeKT-mocpenHuk kimacca BillingSystem, peanusyromero unTepderic
iBillingSystem. Ha quarpaMme mokaszaHnbl BHEIIHUE CBSI3U MOICUCTEMBI.

<<control>>
CloseRegistrationController
(from Registration)

Yis registration open?()
%/ close registration()

u.1

+Billeryly 1

<<|Interface>>

IBillingSystem <<entity>>
{from External System Interfaces) Student

submitBill(forTuition : Double, forStudent : Student)

(from University Artifacts)

A\ :

-
]

1 -

<<subsystem proxy>>
BillingSystem

SsubmitBill(forStudent : Student, forTuition : double)

Crnenyrouium 3Tarom sBISIETCS popMmuposanue apxumekmypHuix yposuel. B xone ananmza
ObUIO TPUHATO TPEIBAPUTEIBHOE DPEILICHHWE O BBIICICHUH apXUTEKTYpHBIX ypoBHEH. B xone
MPOEKTUPOBAHUS BCE MPOEKTHBIE AIEMEHThI CUCTEMBI JOJIKHBI OBITH pacIipe/iesieHbl 10 JaHHBIM
ypoBHAM. C TOYKH 3pEHUSI MOJENIH 3TO O3HAYAET paclpeesieHue MPOEKTHBIX KJIACCOB, TAKETOB

A TOJICHUCTEM

o Imake€raM CO CTCPCOTUIIOM

ypOBHSIM .
<<layer>>
Application I
Registration [ )
/ \ .
N\

/ \

<<layer>> * [ ]
Business Services / _l
/ External System
/ Interfaces
Y =

& °

University Artifacts

«layer», COOTBETCTBYIOLIUM apXUTEKTYPHBIM

[Ipumep ¢dopMupoBaHHS APXUTEKTYPHBIX

YpOBHEH (cHcTEMa PEruCTpalliy Ha KYpChl):

BBIICJIEHBl 2 apXUTEKTYPHBIX YPOBHs (IIakeTa
co cTrepeoTunom <<layer>>);

Ha ypoBeHb Application (IIpunoxenue)
rmomenieH nmaketr Registration, KyJa BKITIOUCHBI
I'paHUYHBIC U YIPABJISIOIINE KIIACCHI;
rpannunble  kimacesl  BillingSystem  wu
CourseCatalogSystem  npeoOpa3o-BaHbl B
MOJICICTEMBI YPOBHsI OM3Hec-IIOTuKU Business
Services;

B cioil Business Services, MOMHUMO HOACHCTEM,
BKJIIOYEHBI eIlle JBa nakeTa: maker External
System Interfaces Bkmouaer wuHTEpdHEHCH

6



nojicucteM (Kimacchl co crepeotuniom <<Interface>>), a maker University Artifacts — Bce
KJIaCChI-CYIITHOCTH.

Cnenyroumii 3tan — npoekmupoganue Ccmpykmypbl nomokog ynpaenenus. OHO
BBIMOJIHAETCSI NPU HAaJUYUM B CHCTEME MapajuielbHBIX MpoleccoB (mapaienusma). Llensb
MPOCKTUPOBAHUSI — BBISBJICHUE CYIIECTBYIOIIMX B CHCTEME IIPOIIECCOB, XapakTepa HuX

B3aMMOJICHCTBYS, CO3/1aHus, YHUUTOXKEHUS U OTOOpakeHUs B cpely peanuzauuu. TpeOoBaHUE
napajuieIu3Ma BO3ZHUKACT B CICAYIOIIUX CIIyqasX:

* HEOOXOIMMO pacmpeeieHue 00padOTKH MEXTy Pa3TUIHBIMU MTPOIIECCOPAMU WU Y3JIaMH;

* CUCTEMa YTIPaBIISIETCSI MOTOKOM cOoOBITHH (event-driven system);

* BBIYHCIICHUS B CUCTEME 00J1aat0T BHICOKOM MHTEHCUBHOCTHIO;

* B CUCTEME OJJHOBPEMEHHO pabOTaeT MHOTO MOJIb30BaTEIICH.

Hampumep, cuctema peructpauuu KypcoB o0iaJaeT CBOICTBOM Mapaslieian3Mma,
MOCKONIbKY OHAa JOJDKHA JOMyCKaTh OJHOBPEMEHHYIO pa0OTy MHOTHX IOJIb30BaTeneit
(CTyZneHTOB, PErHCTPaToOpoB W MPOdeccopoB), KaXAbIH M3 KOTOPHIX IMOPOXKIAET B CHUCTEME
OTAEJBHBIN IIPOLIECC.

Ilpoyecc — 3TO pecypcOeMKUN TMOTOK YIpPaBJIEHUS, KOTOPBIA MOXET BBIOIHATHCS
napayuiebHO C APYTHUMH NMOTOKaMu. OH BBITTONTHIETCS B HE3aBUCUMOM aIPECHOM IIPOCTPAHCTBE
U B ClTy4ae BbICOKOH CII0)KHOCTH MOXET pa3JessIThCs Ha JBa WK 00jiee MOTOKOB.

Ilomok (Humv) — 3TO OOJIETUEHHBIN MOTOK YNPaBJICHUS, KOTOPBIH MOXKET BBITOIHATHCS
napajulesIbHO € APYTMMHU MOTOKaMHU B paMKaX OJHOTO M TOTO e Ipoliecca B OOIIeM apecHOM
IIPOCTPAHCTBE.

HeoOxomumocTh co3gaHUs TOTOKOB B CHCTEME PETUCTPALlMd  KYpPCOB JTUKTYETCS
CJICAYIOUIMMHU TPEOOBAHUSMMU:

* €CIIM KypC OKa)KeTCsl 3allOJIHEHHBIM B TO BpeMs, KOrJa CTYIEHT (pOpMHpYyeT CBOM y4yeOHBII
rpaduk, BKIIOYAIOIIMNA JAHHBIH KypC, TO OH JOJDKEH OBITh W3BEHIEH 00 3TOM (HE0OXoauMm
HE3aBUCHMBIiI Mpoliece, YNpaBsoNMi 1o0cTyoM K HHQOpMalMi KOHKPETHBIX KypCOB);

e cymiecTBytomass 0a3a JaHHBIX KaTtajora KypcoB He oOecneunmBaer TpeOyemyto
MIPOU3BOAUTEIILHOCTD (HEOOXOIMM MPOIECC TPOMEKYTOUHONH 00PaOOTKHU — MOAKAYKH JTAHHBIX ).

Peanuzanus npoieccoB U MOTOKOB 00ECTIEYMBACTCS CPEACTBAMHU ONEPAIOHHON CHCTEMBI.

Jns MonenupoBaHUs CTPYKTYpbl MOTOKOB YNpaBJICHHS MCIONB3YIOTCS TaK Ha3blBaeMble
aKTUBHBIE KJIACCHI — KJIACCHI CO CTepeoTUnamu <<process>> u <<thread>>. AKTUBHBIH Kiacc
BJIa/IeET COOCTBEHHBIM IPOLIECCOM WJIM TOTOKOM M MOKET WHUIUUPOBATH YIPABISIONINE
BO3eHCTBHUA. CBsI3M MEXAy NpoLecCaMH MOJEIHMPYIOTCS Kak 3aBUCHMOCTH. [loTokum MoryT
CYILLIECTBOBAaTh TOJBKO BHYTPH IPOLIECCOB, MO3TOMY CBSI3M MEXIy IMpoLlecCaMd U TMOTOKaMU
MOJICTTHUPYIOTCS KaK KOMIO3UIHKA. MoJielh TOTOKOB yIpaBIeHHs TIOMemaeTcst B makeT Process
View (mpencraBiieHHe MPOIECCOB — OJHO U3 APXUTEKTYPHBIX MPEICTABICHUN B MOACTH «4+1»).

B kadecTtBe mpumepa mpHBEaACHA
nuarpamma KJIACCOB,
OTTHCHIBAIOIIIAS CTPYKTYpY
MpoLecca PerucTpaluud CTyAeHTa
Ha Kypcel. OOparure BHHMAaHHE,
YTO BCE KJIACChl HAa HEM SBISAIOTCS
AKTUBHBIMH (BBIJICIICHBI KUPHBIMU
TPaHHIIAMH).
<<thread>> AxTuBHBIC KJIaCCHI,
OfferingCache | oka3aHHBIC HA THX JHArpaMMax,
BBITIOTTHSIOT clenyrolee
<<process>> HAa3HAYCHHUC:
CourseCatalogSystemAccess | 1 * StudentApplication — mnporiecc,
I‘\ <<thread>> yHOPaBISIOUMI BceMH (DYyHKUIUSAMU
! CourseCache CTYICHTA-I10JIb30BaTEIS B
cucteme. J[is kaxxaoro cryjaeHra,

<<process>>
StudentApplication

<<process>>
CourseRegistrationProcess




HAYMHAIOIIETO PETUCTPUPOBATHCS HA KYPCHI, CO3JIAETCs OJUH OOBEKT JAHHOTO KJlacca.
* CourseRegistrationProcess — mporecc, yHnpaBisSIOmMUNA HEMOCPEACTBEHHO perucTparuei
cryneHra. Jlid KaxIOro CTYIEHTa, HAYMHAIOLIETO PErUCTPUPOBATHCS HA KypChbl, TaKKe
co3/1aercs 0JIMH O0BEKT JAHHOTO Kiacca.
* CourseCatalogSystemAccess — yrpaBisieT TOCTYIIOM K cicTeMe KaTtanora KypcoB. OIHUH U TOT
e OOBEKT JaHHOIO Kiacca HCIOJIb3YeTCS BCEMHU I0JIb30BATENsIMU IPH JOCTYINE K KarTajory
KypCOB.
* CourseCache u OfferingCache ncnonp3yrorcs 11t aCHHXPOHHOTO JOCTyMa K AaHHBIM B BJ] ¢
LCJIBKO TMOBBIIICHUA TMPOU3BOAUTCIBHOCTU CHCTCMEI. Ounu MpEaACTaBIAOT CO00H K3III JJIS
MPOMEKYTOUYHOTO XpaHEHHsI TaHHBIX O Kypcax, u3BjieueHHbIX u3 b/l

CO3HaHHE IMOTOKOB BO BpPEMA HMHHIUAIU3ALUU IMPUITOKCHUA MOACIUPYCTCA C ITOMOIIBIO
quarpamMm B3auMoJeicTBUS. OOBEKTHI JI000r0 MPOEKTHOTO KJlacca WM MOJCUCTEMBI JTOJIKHBI
CYIIECTBOBATh BHYTPH IO KpaifHel Mepe omHoro mporecca. CBsS3u Mexay NpoleccaMH U
MPOEKTHBIMH KJIacCaMHM MOJEIUPYIOTCS Ha JuarpaMmax kKiaccoB. Hipke mpuBeneHbl mpuMephbl
AJI1 CUCTCMBI pEeTUCTPALlUNA:

: MainStudentForm : RegisterForCoursesForm || : RegistrationController || : ICourseCatalogSystem

: Student

1 1: Startup

2: createThread

=

3: creatgThread

/

4: createThread

- A

e e e e e e e e e e e e e e

OOpatuTe BHUMaHHE, UYTO Ha CIEIYIOIIEH JUarpaMme 3aBUCUMOCTH MEXAY MpoleccaMu
COOTBETCTBYIOT AacCCOIMAIUSAM U 3aBHUCHUMOCTSM MEXAY KIAaccaMH, 3K3eMIULIPhI KOTOPBIX
coJiepKaTrcs B mpoleccax.

<<process>> <<process>> <<process>>
StudentApplication [======3¥ CourseRegistrationProcess [-======"= 3> CourseCatalogSystemAccess

' 1@

1

/1

<<subsystem proxy>>
CourseCatalogSystem

1

MainStudentForm
(from Registration)

O (from CourseCatalogSystem)
1
N LV
<<boundary>> 1 1 <<control>>
RegisterForCoursesForm RegistrationController T—= — — — — — >()
(from Registration) (from Registration) |COU rseCatang Syste m

(from External System Interfaces)



Crnenyromuii 3Tanm — MNpoeKTUpoBaHME KoHburypanuu. Ecnum co3maBaemast cuctema
ABIIIETCS.  pPACHpEeNICHHON, TO HEOOXOJUMO CIPOECKTHPOBaTh €€ KOHQUrypaluio B
BBIYHCIUTENLHOW cpefie, T. €., OMUCATh BBIYMCIUTENBHBIE PECYpChl, KOMMYHUKAIUA MEXKIY
HUMU U UCIIOJIb30BAHNUE BBIYUCIUTENBHBIX PECYPCOB PA3IUYHBIMUA CUCTEMHBIMU MPOIIECCAMH.

Pacnipenenennast cereBas KOH(HTypanusi CHUCTEMBl MOJCTUPYETCS C  TOMOIIBIO
IuarpamMmbl pasMenieHus. JluarpaMma pa3MeneHus: — 3T0 eJUHCTBEHHAsl AMarpaMMa, BXOASIIas
B COCTaB IPEICTABICHUS Pa3MENICHUS — OJHOTO U3 aPXUTEKTYPHBIX MPEACTABICHUHN, BXOSIINX
B MoJieJb «4+1» OCHOBHBIE 3JIEMEHTHI AUArPAMMBI Pa3MEIICHUS:

e y3en (node) — BBIYMCIUTENBHBIA pecypc (MPOIECCOp WM APYroe YCTPONCTBO: IHUCKOBAs
naMsTh, KOHTPOJUIEPHI PA3IMYHBIX YCTPOMCTB MW T.A.). Jlus y3ma MOXHO 3a1arh
BBITIOJTHSIIOIIMECS Ha HEM MPOIIECCHI.

e coeaunHeHue (connection) — KaHal B3aUMOJACHCTBUS Y37I0B (CETh).

Pacrnipenenenue mpoueccoB, COCTABIAIOMIMX CTPYKTYpY MOTOKOB YIpaBJICHUS, MO y3JIam
CETH MPOU3BOJIUTCS C YUETOM CICIYIOMUX (PaKTOPOB:
® HCIOJIB3yeMble OO0pa3lbl pachpenesieHus (TPEeX3BEHHAas apXHUTEKTypa KIHEHT-CepBep,
«TOJICTBIM KIIMEHT», KTOHKHH KIIMEHT», «TOYKA-TOUYKa» U T. [I.);

BpEMSI OTKITHKA;

MUHUMU3AIUS CETEBOTO TpaduKa;

MOITHOCTb y3J1a;

Ha/Ie)KHOCTh 000PYIOBaHMS U KOMMYHHKAIUI.

[Tpumep — quarpamma pa3MemeHus Il CHCTEMbI PETHCTPAIlK Ha KYPCHI:

Desktop PC
Desktop PC

StudentApplication

RegistrarApplication StudentApplication

RegistrarApplication

<<Campus LAN>% - -
RegistrationServe

CourseCatalogSystemAccess
CourseRegistrationProcess
CloseRegistrationProcess

<<legacy>> BillingSystemAccess
CourseCatalog <<legacy>>
System BillingSystem

Crnenyromuil 3tan — ymouHeHue peanu3ayull 8apuanmos Ucno1b306anusi. Y TOUHEHUE
3aKJII0YaeTcsl B MOAU(UKAIINK TuarpaMM B3aUMOICHCTBUS U JUarpamMM KJIaccoB C y4€TOM BHOBb
MOSIBUBIIIMXCS HA IIare MPOCKTUPOBAHUS KIJIACCOB M TOJCHUCTEM, a TaKKe IPOEKTHBIX
MEXaHU3MOB. BHOCSTCS U3MEHEHHS B OMHCAHUS MMOTOKOB COOBITHUI BapHaHTOB MCIOIB30BaHUS
(c MOMOIIBIO CKPUIITOB W TpuMedanuii). [IpousBoguTcs: yHHU(pUKAIMS KIACCOB U MOACUCTEM T10
CJIEAYIOIIUM MPABUIIAM:

e lIMeHa 51eMEHTOB MOJENU JIOJKHBI OTpaxkaTh uX GyHKiuu. CiaenyeT uzberath mogoOHBIX
MMEH U CHHOHUMOB.
e  DJEMEHThI MOJIENH, PEATU3YIOIINE CXOAHOE IMOBEICHUE WU MPEACTABIISIIOLIUE OJHO U TO XK€
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SIBJICHUE, JIOJDKHBI 00bEeTUHATHCSL.
e Kiacchl, npeAcTaBIsIONIME OTHO M TO K€ TOHATHE WIH HUMEIOIINE OJMHAKOBHIE aTPUOYTHI,
JOJKHBI O0BEAUHATHCA, JaXKE €CIIU UX MOBEACHHUE PA3IHUHO.
e Jlns aOCTpakTHBIX DIIEMEHTOB MOJENM JOJDKHO HCIIOJIb30BAaThCA — HACIEIO0BaHUE,
MOBBIIIAIOIIEEe THOKOCTh MOJIEIH.
e [lpu oOHOBIEHHUHU 3JEMEHTAa MOJEIU JOKHBI OOHOBIIATHCS COOTBETCTBYIOLIUE pealn3alluu
BapUAHTOB UCITOJIb30BAHUSI.
Crnenyroumii sTan — npoexkmuposanue noocucmem, OCYIIECTBISIEMOE pa3pabOTUHKAMHU.
OHoO BKJIIOYAET B c€0s CIAEAYIONINE NCUCTBUS:
e PacmpezeneHnue MoBeeHUs MOACUCTEMBI 110 €€ JIEMEHTaM
O JIOKYMEHTHPOBAHHME B3aUMOJCHCTBUS JIEMEHTOB IOJCUCTEMBbI B BHJIE KOOIEpanui
(«peanu3anuii uHTEpdErcar);
O TMOCTpOeHHE OAHOW WM OoJiee IuUarpaMM B3aWMOJCHCTBHS IS KaXIOH oleparuu
uHTepdeiica moaCUCTeEMbI/
e JloKyMEHTHPOBAaHHE NEMEHTOB MOJCUCTEMBI (B BHIE JUArpamMM KJIaccoB).
e OnucaHue 3aBUCUMOCTEHN MEX/1y MOJICUCTEMaMHU.

[Tpumep:
CourseCatalogSys : CourseOfferingList
tem Client
6: new(
10: add(Cou ing) : ResultSet

1: getCourse%}ﬂerings(Semester)

8: getString( )
_——

2: read(string)

: CourseCatalogSystem — : DBCourseOfferring
7: new( )
9: setData( )
=
4: executeQuery(String)
e -
3: createStatement( ) CourseOffering
: Connection

State_ment

5: /] executeQuery( )
N

: Course Catalog

Puc./IuarpamMmMa Koonepariu, onrchIBaloIas peaau3anuio HHTepdeicHol onepanun
getCourseOfferings() B moncucreme CourseCatalogSystem.

3ametrum, uyto peamm3zanusa mojacucteMbl CourseCatalogSystem BhIMONHEHA CO3MaHUEM
sk3emisipa Mexanusma JDBC, T. e. moacranoBkoit kimacca DBCourseOffering BmMecto posn
DBClass, CourseOffering — Bmecto PersistentClass, CourseOfferingList — BmecTo
PersistentClassList, CourseCatalogSystem Bmecto PersistencyClient. To ecth, Oepercs
nrabJIoOHHAs TUarpaMMa B3auMOJICHCTBUS M3 MOJEIU MEXaHW3Ma U YTOUHSETCS MOJACTaHOBKOMN
KOHKPETHBIX KJIAcCOB. AHAJIOTMYHO OyAeT MojydeHa JauarpamMma KJacCoB, OIMCHIBAIOLIAs
CTPYKTYpPHBIE CBSI3H MOJCUCTEMBI.

Eme onHuM Ba)kKHBIM MOMEHTOM SIBJISIETCSI MCIIOJIb30BAaHHOE Ha JHarpaMMe COTJIalleHHe
monenupoBanus: Bezos oneparmn getCourseOfferings(), peann3amnuio KOTOPOH MbI OTICHIBAEM,

10



MPOU3BOAUTCS KIHMEHTCKUM 00bekToM (HazBaHHBIM CourseCatalogSystemClient) He uMeromumM
yKa3aHUs Kiacca. B camoM Jerne, mojcucTeMa HUYEro He 3HAaeT O CBOMX KIIMEHTCKUX Kilaccax,
TaK 4TO yKa3aTb Kjacc HeBO3MOHO. [To cMbicy Ha Mecte o0bekTa CourseCatalogSystemClient
MOXET OBITH 60 IK3EMILIISIP RegistrationController, 60 IK3EMILIISIP
CloseRegistrationController.

Persistency - RDBMS - JDBC
D SS PMHII

<<subsystem proxy>>
PersistentClassList  PersistentClass CourseCatalogSystem

DBCourseOfferring

N\

CourseOfferingList CourseOffering

Puc. CesspiBanue o6pasua JDBC ¢ KOHKpEeTHBIMH KJIacCaMU CUCTEMBbI

[Tocne mpoeKTHPOBaHUS MOACHCTEM MPOU3BOAUTCS HPOEKMUPOBAHUE KIACCO8, KOTOPOE
BKJIIOYAET CIEAYIONINE AeUCTBUS:
1) nmeranu3aiiyisi MPOEKTHBIX KJIACCOB;
2) yTOuYHEHHuE olepaluil u aTpudyToB;
3) MoaenupoBaHUE COCTOSHUI IS KIacCOB;
4) yTOYHEHHE CBSA3EH MEXIy KiaccamH.

Kaxxapiit rpaHU4YHBIN Ki1ace mpeoOpasyeTcsi B HEKOTOPHIH Ha0Op KIIACCOB, B 3aBUCHMOCTH
OT CBOETO Ha3HAUYCHUsS. DTO MOXET OBITh HAOOP IJIEMEHTOB TOJIB30BATEIILCKOTO MHTEp(elica,
3aBUCSIIUNA OT BO3MOXXHOCTEH cpeabl pa3paboTKH, WIM HAO0Op KJIAacCoB, peaNU3yHOIIUN
CUCTEMHBIN WM anmapaTHbIA HHTEpdEiic.

FatClass Knaccsl-cymnoctu

- transientAttr1 7
<<entity>> C Y4eToM cooOpaxeHui
FatClass + getCommonlyUsedAttr2() MNPOU3BOAUTCIIBHOCTU U
- + getCommonlyUsedAttr3() 3AIUTHI AHHBIX MOTLYT

- transientAttr1 + getRarelyUsedAttr4() HI A Y
+ commonlyUsedAttr2 + getRarelyUsedAttr5() pasOuBathCs  Ha  psiA
+ commonlyUsedAttr3 KJIaCCOB. OcHoBaHueM
+ rarelyUsedAttr4 JJIA p336I/IeHI/IH SABIIACTCA
+ rarelyUsedAttr5 1 ! HaJIM4ue B KJacce
FatClassDataHelper FatClassLazyDataHelper anI/I6y'TOB C paSHHHHOﬁ
+ CommonlyUsedAttr2 - RarelyUsedAttr4 4aCTOTOM HMCIIOIB30BAHMS

+ CommonlyUsedAttr3 - RarelyUsedAttr5

HJIIM BUAUMOCTBIO. Takue

aTpuOyThl, KaK MpaBUJIO,
BBIJICJIAIOTCS B OTAEJIbHbIE KJIACCHI.

Yrto KacaeTcsl yHpaBIJISIOMIMX KIAcCOB, TO KJIACCHI, pEaTM3YIOIINE IMPOCTYIO ITepenady
UHPOPMALIMU OT TPAHUYHBIX KIJIACCOB K CYHIHOCTSIM, MOTYT ObITh yaaneHbl. CoxpaHsIOTCs
KJIacChl, BBITNIOJHAIONINE CYIIECTBEHHYIO padOTy TIO YNpaBIEHUIO TOTOKAMH COOBITHI
(ympaBlieHHe TpaH3aKIUsIMU, pacipeaeneHnas oopaboTka u T.1.).

[Tony4yeHHbIE B pe3yibTaTe YTOUHEHHS KJIACCHI MOJICKAT HETIOCPEACTBEHHON peaTu3aliiu
B KOJI€ CUCTEMBI.

OO0s3aHHOCTH KJIACCOB, ONpEJCNICHHbIE B INPOIECCe aHAlM3a U JOKYMEHTHPOBAaHHBIE B
BUJIC «OMepaluii aHajau3a», Mpeodpa3yroTcs B onepaluy, KoTopble OyIyT pealnn30BaHbl B KOJE.
[Ipu sTOM:

e  KaXJIOH omnepaiyy MpUCBauBaETCS KPATKOE MMsI, XapaKTepU3YIOIee ee Pe3yIbTaT;
e ompenensieTcs MOoIHas CUTHATypa ONepaluy;
® C03/aeTcs KpaTKOe ONMCaHKE ONEpallly, BKIIOUasi CMBICI BCEX €€ apaMeTpoB;
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e ompenenseTcss BUIMMOCTh onepanun: public, private wim protected;
e ompenensieTcsi 00JIaCTh JCHCTBUS ONEPALMU: ONepaIis 0ObEKTa HITH OTIepallysl Kjiacca.

YTOo4YHEeHHE aTpuOYyTOB KJIACCOB 3aKIIOYAETCS B CIICIYIOIIEM:
® 3a7aeTCs €ro TUITl aTpUOyTa U 3HAUCHUE 110 YMOTYaHUIO (HE00s3aTeIbHO);

e 3a/1aeTcs BUIUMOCTh aTpuOyTOB: public, private uim protected,
® [IpU HEOOXOIUMOCTH ONPEIEISIOTCS MPOU3BOAHBIE (BBRIUYUCIISIEMBIE) aTPUOYTHI.

Ecnmu B cucteMe NPUCYTCTBYIOT OOBEKTBI CO CIOXKHBIM IIOBEJACHUEM, TO CTPOST
IarpaMMBbl  cOoCTOsSTHUM. [locTpoeHme amarpamMM COCTOSHUH MOXKET OKas3aTh CIIEAyIoIiee
BO3/ICHICTBUE HA ONMCAHKE KIIACCOB:

e COOBITHSI MOTYT OTOOpaXKaThCs B ONEPAIlUH KIIacca,
® 0COOECHHOCTH KOHKPETHBIX COCTOSIHUI MOTYT MOBIIUATH HA JAE€TAIN BBIITOJHEHHS OTEpaIuii;
® ONHCaHHWE COCTOSIHUHN ¥ MEPEX0JJ0B MOKET MOMOYb IIPH OTIPE/ICIICHUH aTprOyTOB KJlacca.

B nporiecce mpoeKTUpOBaHUS CBSI3U MEXK/Ty KJIACCAMM MOJUIeKAT YTOUHEHHIO.

<<entity>> <<entity>>
Student Student.
ame : string 1 —
e : 1 | Classification
address &address : string [ 3 cat
studentlD &x<class>> nextAvaillD : int
&studentiD : int
&xdateofBirth : Date
<<entity>> <<entity>>
<<entity>> _’ FulltimeClassification ParttimeClassification
i ParttimeStudent ZoradDate [BmaxNumCourses
FulltimeStudent (from Design Model)

| (from Design Model) | QmaxNumCourses
&gradDate

Hexotopsie accouuauy npeodpazyroTcsi B 3aBUCUMOCTH (B Cy4asiX, KOTJa COSIUHEHHS
9K3EMIUIIPOB KIJIACCOB HE CTAOWIIBHBI, T. €. BPEMEHHBI, HAalpuMep, €clid OOBEKT SBIAETCS
napaMeTpoM MJIM Pe3yJIbTaTOM OIepaluyd WIM €€ JIOKaNbHOW mepeMeHHOH). OcraBiunecs
accolyanuy npeodpa3yroTcs B arperauuy win kommno3uiuu. Komnosunuu O6b1BatoT 2-X BUAOB:

e  Oe3pasnenbHO O0MamaeT (3aBUCMMOCTH IO CYIIECTBOBAHHIO, TPAH3UTHBHOCTB,
ACHMMETPUYHOCTb, CTAIIMOHAPHOCTH);
e  oOnagaer (3aBUCUMOCTD 1o CYILIECTBOBAHHIO, TPaH3UTUBHOCTD,
ACUMMETPUYHOCTB).
[Tpumepsl: yHUBEpCUTET -> (haKyJIbTeT -> Kadeapa; 31aHue -> 3Tax 3/1aHus.
Bune! arperanmii:
e  BKIIOYAET (3aBHCHMOCTH IO CYIIECTBOBAHMIO, TPAH3UTHUBHOCTD);
®  YYaCTHUK (HET OrpaHUYECHHH).
[Tpumepsl: aBTOMOOHITB -> KOJIECO; MIPEINPUATHE -> COTPYAHUK.

OrnpenenstoTcsl HapaBlIeHUs CBSA3EH, IPU 3TOM YUUTHIBAIOTCS B3aUMOJICHCTBUS OOBEKTOB,
a TaKXKe OXKUJAeMO€ KOJIMYECTBO OHK3EMIUIAPOB KiaccoB. Kiaccel acconuanuii - sIBISIOTCS
apreakTaMu MOJEIMPOBAHUS U HE MOJAJEPKUBAIOTCS S3bIKAMHU MPOTrPAMMUPOBAHMUS, TTOITOMY
OHU JIOJDKHBI OBbITH TpeoOpa3oBaHbl. CTPYKTYpHBIE CBSI3M C MHOXECTBEHHBIMHU IIOJIIOCAMU
yTouHsroTcsi. MM mpunuceiBatotest kBainudukaTopel. KBamudukarop — arpuOyTt wiam Habop
aTpuOyTOB acCOIMALlMU, 3HAYCHHE KOTOPBIX IO3BOJIAET BBHIOpATh Ui KOHKPETHOIO OOBEKTa
KBaJIM(UIIMPOBAHHOTO Kjlacca MHOXKECTBO II€JIEBBIX OOBEKTOB Ha MPOTHBOIIOIONKHOM KOHIIE
coeauHeHus. HarpumMep, eciau B marke MOXKET HaXOIUThCs He 0oJiee OAHOTO aiina ¢ 3aaHHBIM
UMEHeM, TO uMsa ¢aina — kBamudukaTop accouuanuu mamnka -> ¢ain. CoOTBETCTBYIONIUE
aTpuOyTHI Y LIEJIEBBIX KJIACCOB JIOJDKHBI ObITh yaaneHsl. KBanudukarop He 0053aTeTbHO COCTOUT
W3 OJIHOTO aTpuOyTa (TakkKe Kak M MOTEHIUAIBHBIN KITI0Y 3amuceil B Ta0uIe). YKa3bIBalOTCS
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TUIBI MHOKECTBEHHBIX CBSA3EH: MHOXECTBO, YHNOPSJI0YEHHOE MHOXECTBO, MYJIBTUMHOXKECTBO,
YOOPSAOYEHHOE MYJbTUMHOKECTBO. MCIONB3YyIOTCSl  KJIacChI-KOHTEHHEPH!  (CMUCOK, XdI-
Tabnuma u npoy.). Kimaccam ¢ HeoOs3aTeNbHBIMU CBSI3SIMH J100aBIISIOTCS ONEPALUU MPOBEPKH,
CYILLIECTBOBAHUS COEAMHEHUS MEXIY X IK3EMILIIpaMH.

CBs3un  0000IIEHUsT MOTYT TpPeoOpa3OBBIBATHCS B CHTyallUsAX C Tak Ha3bIBaeMOMU
MeTaMop$030il TOATUIIOB, KOT/Ja €CTh HEOOXOJUMOCTh MEHSATH THIl OOBEKTOB (HAmpUMeEp,
npeoOpa3oBbIBATh CTYACHTA-3a0YHHUKA B CTYJICHTA JHEBHOTO OTJEJICHUS UM HA000POT).

B momenu nobGammnstorcs orpanmuenus. s mx 3ammcw ucnoibdyercs s3eik OCL,
paccMaTpuBaeMbIil Ha JeKIuu 8.

[TpoexTupoBanue 06a3 JaHHBIX MPOU3BOIUTCS, €CIU UCIOJB3yeTCs pensnuonHas bJl, npu
3TOM KJIACCHI-CYIIHOCTH OOBEKTHOH MoJeNnu OToOpakaloTcsi B TaOuuibl pensuuoHHo BJI.
[ToapoGHOE paccMOTpeHHEe BOMPOCOB NpoekTupoBanus b/l conepxxurcs B ekiuu 9.

INuTepaTypa k nekuun 7

1. Bengpo A. M. IIpoekTupoBaHue MPOrPAMMHOTO OOECIEUEHUS HSKOHOMHUYECKUX
UH()OPMAITMOHHBIX cUCTEM. 2-¢ n3a. — M.: ®unHanck! u ctatuctuka, 2005. — ['naBa 4.

2. Pam6o [Ix., bmaxa M. UML 2.0. OOBEKTHO-OPUEHTHPOBAHHOE MOJACIHUPOBAHUE
u pa3pabotka. 2-¢ u3a.: [lep. ¢ anrn. — CII6.: ITutep, 2007. — ['maBsr 14.

3. Sxobcon A., byu I'., Pam6o [Ix. YHudumupoBaHHblil npouecc pa3paboTKu MPOrpaMMHOTO
obecnieuenus.: Ilep. ¢ anrn. — CII6.: [Tutep, 2002. — I'naBa 9.

4. Konamnen [Ix. Pa3zpaborka Web-npunoxenuit ¢ ucnonbzoBanueM UML.: Tlep. ¢ anri. —
M.: Bunesamc, 2001. —T'nasa 10.
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Jlekumna 8. O6bEKTHLIN A3bIK orpaHnyeHnn (OCL)

Oepanuuenue (constraint) — 3TO yCIOBHE, HAKJIaJIblBAEMOE Ha 3HAYEHHS OJHOTO WU
HECKOJIBKMX 3JIEMEHTOB Mojenu. OrpaHUMueHuEe HE SBISIETCd MHCTPYKLUEH WM KOMaHAOM,
KOTOPYIO CJIEAYET BBIIOJIHUTH, OHO (POPMYIUPYETCs KaK yTBEpP)KIEHHE, KOTOPOE JTOJKHO OBbITh
UCTUHHBIM. [1o]1 3IeMeHTOM MoJieNnH 3/1eCh UMEeTCsl B BUAY OOBEKT, MU KJacc, WIH MaKeT, WK
HoJcHcTEMA, WK aTpUOYT, WM ONIEpaALUs, UIIH CBA3b.

Paccmotrpum npumep:

"py3soBoiPeric MaccaxupckniP einc

0..*

1 ? «redefine»
N - T = >
Camorert

| 1
pysoBorCamorneT MaccaxupckmmCamoneT

JuarpamMma cofepXUT OONBIIOEe KOJWYECTBO CBs3el (accommamuii ¥ 000OIICHMIA)
HEOOXOUMBIX JJIs YKa3aHUS, YTO TUII caMoJieTa JOKEeH COOTBETCTBOBAThH TUITY peiica, T. €. 4To
MACCAKUPOB  HENB3s IEPEBO3UTH TPY30BBIM  CAMOJIETOM. OTO OrpPaHHYCHHUE MOXKHO
3apuKCUpOBATH MHAUE, YIIPOCTUTH AUArpPaMMYy, ClIeiaTh ee OoJee HaTIISTHOM:

TN camMoneTa AO0JDKEH COOTBETCTBOBATb TUMy pe|7|ca ﬁ

Pevic Cawmornert
™nN : enum of rpy30BON, NaCCaXXMPCKNi 0.* 4/™n:enum of rpy3oBon, naccaxupckun

OrpaHudeHue, 3alMCaHHOE Ha €CTECTBEHHOM s3bIKe, He(OpManbHO, €ro MOXHO
HEMPaBWIBHO TPAKTOBATH (HANpUMEp, YTO YAPTEPHBIC PEUCHI JOJKHBI BBIMOIHATHCS CTapbIMU
caMoJIETaMM, a PEryyspHbleé — HOBBbIMH). [I03TOMYy HMMeEET CMBICI HCIIOJIB30BaTh AJIS 3alUCU
(dbopManbHBIN A3BIK, KOTOPBIA HE JIOMYCKAaeT MPOU3BOJIBHBIX TOJIKOBAHUI M UMEET CTaHIAApTHBIN
CHHTAaKCHC M CEMaHTUKY. TakoBbIM sBisieTcs 0OBeKTHBIA si3bIk orpanmueHuii OCL (Object
Constraint Language), sBnstomuiicss ogqauM u3 pacmmpennit UML. C ucnonszoBannem OCL
auarpamma OyJeT BBITJISIETh TaK:

{context Peiic
inv: Tun = #rpysoBou implies camoneT.Tvn = #rpy3oBoWn
inv: TN = #naccaxupckur implies camoneT.Tvn = #naccaxvpckuing

Penc Camorert
™n : enum of rpy30BOW, NaccaXxnpckum 0..*

™n : enum of rpy30BOK, NacCaXMpcKni
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CrnoBo implies 03Ha4aeT JOrHUYECKYIO ONEPALUI0 UMILTUKALMK (@ — b, yMTaeTcs Tak: U3 a
cienyer b, 3T0 BhIpaXKEHUE JIOKHO JIUIIb PU @ — UCTUHA U D — JI0Kb, B OCTAJIBHBIX CIy4asX OHO
UCTUHHO). BooOmie roBops, Ui 3alyMcu OTpaHUYEHUM MOXXHO MCIIONIb30BaTh M JIpyrue
(dbopManbHbIe SI3BIKH, HAIIPUMEP, SI3BIKH MporpaMMupoBaHus. OCHOBHOE HEYT00CTBO MPHU 3TOM
— OrpaHUYEHHE, 3aMHCAHHOE Ha SI3bIKE MPOrPAaMMHMPOBAHUS, MTOX0XKE HA YACTh MPOrPAMMBI, YTO
MpHUIaeT OTPAHUYEHHUIO MOCTOPOHHUIN CMBICI (MOXET CII0XKUTHCS BIEUATIIEHUE, YTO TPOUCXOISAT
KaKMe-JIM00 MaHMIYJSALUN HaJl SJIEMEHTaMU MOJIENIM, a 3TO NPOTUBOPEUUT OIPENEICHUI0
TTOHSITUSL OTPAHUYCHUS).

Knaccudukanus orpanuueHuit:

* llHBapuaHT KJlacca — yCJIOBUE, KOTOPOE BCEr/ia CIPaBeJIBO JUIsl BCEX IK3EMILUIIPOB Kilacca
(kTHOUYEBOE CIIOBO inv:).

* IIpenycnoBue onepauuu — ycioBHe, KOTOPOE JOJDKHO OBITh HCTUHHO TMEpPEes BBHIIIOJHEHHUEM
oreparuu (KJI0YeBOe CI0BO pre:).

* TloctycioBue omepanuud — YCJIOBHE, HCTHMHHOE BCETJa IIOCIE BBIMOJIHEHUS OIepaliu
(kTrOUEBOE CIIOBO post:).

* Teno 3ampoca — onucaHue pe3yibTaTa OMepalunu-3anpoca, He MOAUPHUITUPYIOMIEH 00BEKTHI
(xmroueBoe cioBo body:)

* HauanbHoe 3HaueHHe aTpuOyTa UM COEAUHEHUS (KII0YEBOE CIIO0BO init:)

* IlpaBuio BbIBOJIA, ONUCHIBAIOIIEE MPOU3BOAHBIE aTPUOYTHI, CBSI3U WM KJacchl (KIIOUEBOE
cioBo derive:).

B nprumMepe MBI onrcany MHBapUaHTHI Kiacca Pelic.

Xapaxkrepuctuku OCL:

*  TEKCTOBBIN (HEBU3YalIbHbBIN) SI3bIK ONHCAHUS OTPAHUYECHMIA;

* (hopMabHBIN S3BIK, YacTh cTaHgapTa UML;

*  S3BIK CO CTPOTOM THNH3ALUEN;

* JIeKJIapaTUBHBIM S3bIK (711 OrpAaHMYEHUM HE ONpeleNsieTcss KOHKpETHas Mpoueaypa
UX MPOBEPKH);

*  miaTdopMO-HE3aBUCUMBIH.

Hukakoe orpannuenne OCL He MEHSET COCTOSHUSI DJIEMEHTOB Mojeiu (y HEro Her
moO0YHBIX 3P (HEKTOB), HO C €ro IMOMOIIBI0 MOXKHO J00aBJSATH NPOWU3BOJHBIE aTPUOYTHl M
oreparuu (def?).

Cuntakcuc OCL-BbIpaxeHust

<OCL-BbIpaxkeHue> ::=

<yKa3aHHE€ KOHTECKCTa>
[(inv | pre | post | body | init | derive | def) : <reno BeIpaxkeHHS > |

B 3amucu wucnonb3oBanbl cuMBONBI si3bika BH®: <> Beimenstor HerepmuHamibl, (| ) —
BXOJKJICHHE OJTHOM M3 yKa3aHHBIX aJbTEPHATHB, || BXoxAeHUE | wiu Ooiiee pas, {} — BXOXK/IEeHUE
0 nnm Gonee pa3. TepMHUHATBI 3aMMUCAHBI JKUPHBIM HIPUGTOM.

Koumexcm. B mob6om OCL-BBIpaKEHUN YKa3bIBaC€TCs OINpEACICHHBIH KOHTEKCT. Kaxk
MPaBUJIO, KOHTEKCTOM SIBISIETCSl DJIEMEHT Mojenu (makeT, Kiacc, arpuOyT, omnepanus),
C KOTOPBIM CBSI3aHO OIpaHUYEHHUE.

<yKa3aHHUe KOHTEKCTa™> ::= context <ums 3JI€eMeHTa MOJEIN>

B nprumMepe KOHTEKCTOM sABIIsIeTCs Kiacc Pelic.

Jlyis Toro 4toObl cociaTbcs Ha KOHTEKCT B Telie BhIpaKEHHUsS HCHoib3yercs cioBo self.
YroOsr MHOTO pa3 He nucath self, ono yacro omyckaercs. 1o cmpicny self ananoruuno this B C+
+. B mpuMepe THN — cokpanieHHas 3anuch self.rum.

B Tene BbIpaykeHUS UCHIOIB3YIOTCS
* BBIpakeHHus mpocTeix TUNOB (boolean, integer, string, real);

*  3JIEMEHTHI MOJIENH, AJI1 KOTOPOM COCTABIIEHO OIPaHUYCHUE;
*  KOJUIEKLUH.
Jlornuecknit TMn OCL mnoyTH TakoB Kak B sA3bIKaX MpPOrpaMMHpOBaHusA. EcTb



JIONIOJTHUTENbHBIE ornepauun xor u implies. [Ipuoputer normueckux omepauuii (kpome not)
MeHbIIe apu(METHUYECKHX U Olepaluil CpaBHEHUS — TaK MPOINE 3alUChIBaTh CIIOKHbBIE
JOTUYeCKHe BblpakeHHs. Llenblli M BELIECTBEHHBIM THUIBI TaKKe CTaHAAapTHBL. MMerorcs
nononaHuTenbHble onepanuu a.max(b) u a.min(b), Bo3Bpamaronyie MakCUMyM U MHUHUMYM M3
AByx uucen. CTpOKH TakXke MOX0KH Ha CTPOKH S3bIKOB MPOrPaMMHMPOBAHUS, TOJBKO MX HEJb3S
CpPaBHMBATh B JIEKCUKOTpahUUECKOM TMOPSIJIKE.

IIpumepsl UCIIONIB30BAHUS TPOCTHIX THIIOB:
context Airline inv: name.toLower = ‘klm’ — 31ece ‘klm’ — cTpoka, toLower — ctangapTHast
onepamys HaJ CTPOKOM, Jarolas Kak pe3yiabTaT CTPOKY B HMIKHEM peructpe. Cmbica
OTpaHUYEHMS: y JH00ro sk3eMIuisipa kinacca Airline 3HaueHue atpubyTa name, 3alHCaHHOE
CTPOYHBIM OyKBaMH COBIAAET co cTpokoif ‘klm’.
context Passenger inv: age >= ((9.6 - 3.5)* 3.1).floor implies mature = true — 31eco floor —
«OKpyTriaeHue BHU3». CMBICI OTpaHUYEHUs: y JH000ro 3K3eMIuIsipa kinacca Passenger 3HaueHuUst
aTpuOyTOB age U mature TaKOBbI, YTO eciu age > 18, To mature = true.
OrpaHudeHus: MOTYT ObITh YKa3aHbI Ha JHarpaMMe B MPUMEYaHHUHU, SKOPb IPUMEUaHUs B TAKOM
Cllydae WrpaeT pojib ykazareias Ha KoHTekcT.. Hampumep, orpanuuenue context Flight inv:
self.duration < 4 moxet n300paxkaTbcs Ha IUarpamMMe Tak:

Flight

<<invariant>> B duration: Integer
duration < 4 — —

B OCL ynotpe6storcst yClI0BHbIE BEIPAXKEHUS:
<yCJIOBHO€ BBIpQ)KCHHUE> ::=
if <noruueckoe BrlpaxeHne™> then <BbIpaxeHue>
else <BpIpaxeHHne>
endif
[Tpumep: if (x >= 0) then x else — x endif Bo3BpamaeT moaynb X win X.abs().
B tenax OCL-BbIpakeHUI UCIIOIB3YIOTCS TUIBI M UMEHa (KJIacCOB, aTpHOyTOB, ONEpariHii)
u3 Mozenu. [lanee B mpumepax Mbl OyieM paccMaTpuBaTh MOJIENb aBUANIEPEBO30K:

. Flight
o departing
. origin i
Airport 9 Flights departTime: Time
* farrivalTime: Time flights
name: String duration : Interval

* InrPassengers:Integer
maxNrPassengers: Integer

- — * airline
desti- arriving
nation Flights Airline
passengers * {ordered} name: String
Passenger
$minAge: Integer
age: Integer airline 0.1
mature: Boolean 0..1 "
book(f : Flight) CEO

OOparure BHMMaHWE Ha TNPOW3BOJAHBIE aTpuOyThl B Kiacce Flight (arrivalTime,
nrPassengers) u craruueckuii atpuOyt minAge kinacca Passenger.
Jlnia yka3zanus aTpuOyTa Wi ONepaliy UCTIOIb3YeTCs BIPAKEHUE C TOUKOM:
<BBIPAXCHUEC> . <UMSI>



context Flight inv: self.maxNrPassengers <= 1000 — B mo0oM peiice MakcUMajabHOE
KOJIMYECTBO mnaccaxupoB He mpesbimaer 1000 (ucmonb3oBaH aTpuOyT 0O0bEKTa — 3K3EMILIIpa
knacca Flight).

context Flight:maxNrPassengers:Integer init: 1000 — B 1r060M peiice MakcUMallbHOE
KOJIMYECTBO NMaccaxupoB 1o ymonuanuto = 1000.

context Passenger inv: self.age >= Passenger::minAge — y mr000oro maccaxupa BO3pacT
OoJbllle MMHUMAJILHOTO (MCIOJIb30BaH aTpuOyT age sxksemniapa kiacca Passenger u atpudyr
TOTO XK€ K1acca minAge).

[Tpumepsl ¢ TPOU3BOTHBIMU ATPUOYTAMHU: Time
context Flight def: arrivalTime:Time = departTime.plus(duration) $mid2ighstt: Time
month : String
nim day : Integer
context Flight:arrivalTime derive: departTime.plus(duration) year : Integer

[lo CMBICTy OrpaHMYEHHs COBMAJAIOT, HO B IEPBOM ONpeelsercs |Nour: Integer
minute : Integer

IPOM3BOJIHEIA aTPHOYT, KOTOPOro HE OBLIO B MOJIENH, BO BTOPOM [difference(tTime)nterval
oIpeesiseTcsl MPaBUIO BBIBOJA JUIs aTpuOyTa B cocTaBe Mojeiu. B | before(t: Time): Boolean
puUMepax UCIOIb30BaH Kirace Time. plus(d : Intarval) : Time

IIpumep onpeneneHus onepamnun:
context Interval::equals(i:Interval):Boolean body: Interval
(self.nrOfDays*60-+self.nrOfHours)*60+self.nrOfMins = nrOfDays : Integer
(i.nrOfDays*60-+i.nrOfHours)*60+i.nrOfMins P e ooy
3aMeTHM, 4TO JaHHOE OIpaHHUYEHHE HE ONUCBIBAET, BOOOIE rOBOPS, KaK
UMEHHO IPOBEPSIOTCS MHTEPBAJIbl HA COBMAJCHUE, JOMYCKACTCS JII000i gf‘n‘ig':/gzl'(gt'er:"’a)ﬁﬁggz:‘):
Coco0, KOTOPBI JaeT pe3yiabTaT, COBMNAJAIONIMN CO 3HAYCHHEM U3 Interval
OTpaHUYECHHUSI.

[TockonbKy OrpaHMYeHHs] YAaCTO HAKJIAJbIBAIOTCS HE TOJIBKO Ha OOBEKTHI KJIACCOB, HO M HA
CBSI3aHHBIE C HUMU OOBEKTHI JPYTUX KJIACCOB, KaXk/as acColMallis pacCMaTpUBAETCs KakK MyTh
HaBuranuu. KOHTEKCT BBIpaKE€HUS SBISIETCA CTapToBOW Toukoi. VMg ponu ompeznenser, 1o
KaKoW accolMalliy OCYIIECTBIIETCS HaBUTAlMs (€CIM MX HECKOJIbKO), €CJIM acColMalus OJHA,
TO MCIIOJIB3YETCS UM KJlacca Ha APYroM KoHle accouunanuu. Ilpumep:
context Flight
inv: self.origin <> self.destination
inv: self.origin.name = ‘Amsterdam’ — y mo0oro peiica a’pornopT HazHAYEHHUS U a3POIOPT
BBUIETA HE COBIAJAIOT, a TAKXKE a3pOoIOPT BbUIETA Ha3bIBaeTcs ‘Amsterdam’.

Ecim ectp Kiacc accomumanuii, TO HcCHoiab3yercs ero wuMsa. Ecim  acconmanuys
KBaJM(HUIMPOBAaHHAsI, TO IMOCJE€ MMEHH POJM B KBAJPaTHBIX CKOOKaX YyKa3bIBalOT 3HAUYEHUS
KBaJIN(UKATOPOB.

Job
type : {trainer, programmer}

|
. ﬁ | 1
N Company

employee employer |name : String

Person

context Person inv:
if employer.name = ‘OAO MMM’ then

Job.type = #trainer
else

Job.type = #programmer
endif

CMbIc orpaHuueHus: y ar000i nepconsl, 3anaToi B ‘OAO MMM, tun paboTsl trainer, y

OCTaJIbHBIX TUI paboThl programmer. To ke camoe IO CMBICTY OTpaHMYEHUE MOXKHO 3aIucaTh,
UCIOJb3Ys B KAUECTBE KOHTEKCTA KJIACC aCCOLMAIIUM:
context Job inv:
if employer.name = ‘OAO MMM’ then



self.type = #trainer
else

self.type = #programmer
endif

[Tpu HaBUTaIMK MO CBA3SIM, €CJIM Ha JJPYTrOM KOHIIE yKa3aHa MOIIHOCTh CBSI3U *, OT OJJHOTO
00BEKTa MbI MPUXOJIUM K HECKOJIBKUM CBSI3aHHBIM C HUM (HampuMep, OJIMH a3poIopT SBISETCS
a’pONOPTOM BBUIETA I HECKOJIBKUX pelcoB), nodToMy B OCL BBeIEHO MOHATHE KOJIIEKLMH.
Boo06mie roBops, KOJMIEKIIUA MOTYT COCTOSITh JIMOO M3 OOBEKTOB, MO0 M3 AJIEMEHTOB MPOCTHIX
TUIOB, JUOO W3 3JEMEHTOB THUIIOB, ONPEAEICHHBIX B MOJIENH, JMOO W3 KOJUIEKIUH. Busl
KOJUIEKIIUH:

* Set (MHOXXECTBO— HEYIOPSAIOYEHHBI Habop 0Oe3 MOBTOPOB) — Ui HK3EMIUIsApa Kiacca
Airport npu0bIBarone penchl COCTaBIAIOT MHOKeCTBO 00bekToB Flight.

* Bag (HeymopsnoueHHBI Habop C TOBTOpaMM) — JUIsl B3K3eMIulsipa Kiacca Airport
JUTUTETHHOCTH BCEX NMPHOBIBAIOIIMX PEUCOB COCTABIISIOT bag BEIIeCTBEHHBIX 3HAUEHUI.

* OrderedSet (ynopsimouennsiii Habop 0e3 MOBTOPOB) — AJist Sk3eMIuisipa kiacca Flight Bce ero
naccakupsl coctapisitoT orderedSet o0vexToB Passenger.

* Sequence (ynopsgoueHHbII HaOOp ¢ MOBTOpamMM) — s sk3emIuisipa kinacca Flight Bo3pacTsr
BCEX €ro MaccaXHpOB COCTABIISAIOT sequence LebIX 3HaUeHUH.

B OCL umeercst 60ibI10€ KOJMUECTBO MPEIONPEASICHHBIX ONepanuii Ha/l KOJJIEKIUAMU
(isEmpty, size, includes, union ...). CuHTaKCcHC: <KOJUISKIUS> -> <OTeparus>

Omnepanus collect Bo3BpamaeT KOJUIEKIUIO 3HAYEHUMH, MOJIYYEHHBIX IPH BBIYMCICHUSIX
BBIPAYKECHHS JJISI BCEX DJIEMEHTOB KOJUIEKIMU. 3alucCh: <KoJUIeKIus>->collect(<Bbipakenne>) —
371eCh U jajnee Kpyrible ckoOku u | — cumBoiabl OCL, a He s3pika BH®. CokpaiieHHast 3amuch:
<KOJUICKIIMS>.<BBIpaXKCHUE>

ITpumep: context Airport inv: self.arrivingFlights -> collect(airLine) -> nonEmpty —
IUIs JI00OT0 a3poropTa MHOXKECTBO aBHAKOMIIAHWM, BBIMOJIHAIOMIMX MPUOBIBAIOIINE PEHCHI,
HE IYCTO.

Onepanus select Bo3BpamaeT COBOKYITHOCTh T€X 3JIEMEHTOB KOJUIEKIIMH, JJII KOTOPBIX
<BBIPAKEHNE> UCTHUHHO. 3aIIUCh: <KOJUIEKIHA>->select(<BpIpaxxeHne™>)

[Tpumep: context Airport inv: self.departingFlights->select(duration<4)->notEmpty —
U151 JTI000TO a3POTIOpTa €CTh XOTh OJIMH OTIPABIIAIONIINICS peiic JTUTETbHOCThIO MEHEE 4 4acoB.

Omnepanus forAll Bo3BpamaeT true eciii <BBIPAKEHHE™> HCTUHHO JUISI BCEX 3JIEMEHTOB
KOJUIEKIMU. 3anuch: <koJuiekuus>->for All(<BbipaxxeHne>)

[Ipumep: context Airport inv: self.departingFlights->forAll(maxNrPassengers < 1000)
— 17151 1I000T0 a3pONopTa CIPABEUINBO, YTO Y JIFOOOTO OTIPABJISAIONIETOCs peiica MakCUMallbHOE
KoJInuecTBO naccaxupon < 1000.

Omnepanus exists Bo3Bpamaer true ecid XOTS ObI A OJHOIO 3JE€MEHTa KOJUIEKLIUU
<BBIpa)XEHUE™> UCTUHHO. 3aIMCh: <KOJUICKIUSI>->eXists(<BbIpaKCHNE™>)

Hpyrue onepanuu HaJ KOJJIEKIUAMU:

* isEmpty: uctuna, ecinm KoyuieKuus 1ycra;

* notEmpty: nctrHa, eciam KOJUIEKIHS HENyCTa;

* size: KOIMYECTBO AIEMEHTOB KOJIJICKIUH;

* sum: CyMMa 3JIEMEHTOB KOJJIEKLIUU YHCET;

* count(<dJIeMEHT>): KOJIMYECTBO BXOXKJICHUIN JIEMEHTA;

* includes(<»nemMeHT>): UCTUHA, €CITN <AJIEMEHT> BXOJUT B KOJUIEKIIHIO;

* excludes(<aaeMeHT>): UCTHHA, €CIIH <AJIEMEHT> OTCYTCTBYET B KOJJICKIIUH;

* includesAll(<komnekuus™>): UCTHHA, €CIM BCE NIEMEHTHI apaMeTpa <KOJIJIEKLUS> BXOISAT B
KOJUIEKIIHIO.

Konnexnuu M0oXHO cpaBHUBaTh Ha = U <. [IpeoOpa3oBanue KOJUIEKIUN K APYrOMYy BUIY
ocymiecTBisieTcss npu momomu onepammii  asSet(), asBag(), asOrderedSet(), asSequence().
IIpeoOpa3oBanue TUIOB OCyLIECTBIsETCS ¢ moMolnbto onepauuu oclAsType(type). Komnekuuto
KOJUIEKITUH MOYKHO CJIeaTh «IUTOCKO» ¢ moMotipio onepanuw flatten(). [Ipumepsr ee paboThI:
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Set {Set {1,2},Set {2,3},Set {4,5,6}} > flatten > Set { 1,2,3,4,5,6}
Bag {Set {1,2},Set{1,2},Set {4,5,6}} > flatten > Bag { 1,1,2,2,4,5,6 }
Sequence { Set { 1,2 },Set { 2,3 }, Set { 4,5, 6 } }-> flatten = Sequence {2, 1,2,3,5,6,4 }

HononautensHbie Bo3MoxHOCTH OCL:

e result u @pre B NOCTYCNOBUSIX;
*  JIOKaJbHBIE TIEPEMEHHBIE;

*  UTEepaToOpH;

* HacJelI0BaHUE;

*  yKa3aHHE COCTOSIHUN OOBEKTOB.

C nmomornpsio result B MOCTYCIIOBUHM MOKHO YKa3aTh, YTO OIEpPAIUs BO3BPAIIAET B KAYECTBE
pe3ynbTaTa:
context Airline::servedAirports() : Set(Airport)
pre : --none
post: result = flights.destination->asSet

(@pre B MOCTYCJIOBUU JAET BO3MOXKHOCTh HCIOJIb30BaTh 3HAYEHUS aTpUOYTOB, KAKUMHU OHH
ObUTM B Ha4aJie BHITIOJTHEHHUS OTIEPALIUT
context Passenger::Book(f:Flight)
pre : Flight.nrPassengers < Flight. maxNrPassengers
post: Flight.nrPassengers = Flight.nrPassengers@pre + 1
KoncTpyknus let onpenensier 1okalbHYI0 NEPEMEHHYIO. 3aIUCh!

let <name> : <type> = <expressionl> in <expression2>
IIpumep: context Airport inv: let supportedAirlines : Set(Airline) = self.arrivingFlights
->collect(airLine) in (supportedAirlines ->notEmpty) and (supportedAirlines ->size < 500)
— 31ecChb JUId YOPOIIEHHS JIOTUYECKOTO BBIPAXKEHHS OIpejAesieHa JIOKajdbHas IepeMEHHas
supportedAirlines, mnpexacrapmstomas coOOW KOJJIEKIMIO aBHAMHUN, OOCITY)KHBAIOIINX,
IpUOBIBAIOLINE B a’pONOPT PEWChl. YKa3zaHO, YTO IS JIFOOOrO a’ponopTra TaKuX aBUAIMHUN
JOJDKHO OBITH OOJIbIIe HYJISA, HO MeHbIIe 500.

KoHcTpykius iterate mO3BOJISI€T OMMUCHIBATH HECTAHAPTHBIE OTEPALMN HAJ KOJUIEKIIUSMH.
3anuce: <KOJIJIEKLIHS>->

iterate(<nepemennas 1> : <tumr>; <nepeMeHHas2> : <TUI> [= <Hay. 3HaYeHUe>| | <TeN0>)
rae <mnepeMeHHas 1> — mapameTrp uteparopa, <nepeMeHHas2> — pe3yJabTaT uTeparopa, <Tejio> —
OCL-BeIpaxkenue ¢ <nepeMmeHHas 1> u <nepeMeHHas2>.

Hamnpumep, orpanndenue:
context Airline inv: self.flights->select(maxNrPassengers > 150)->notEmpty

UJCHTUYHO:
context Airline inv: self.flights->iterate (f : Flight; answer : Set(Flight) = Set{ } |
if f.maxNrPassengers > 150 then answer->including(f) else answer endif )->notEmpty
[Tosicaum BTOpoe OCL-BbIpaxkenue. Jist aBuanuHum OyieT coOpaHa KOJUIEKIMs BCEX €€ pericoB
U Ha ITOM KoJuleKuuu OyneT 3amylleH urepatop. B Hauame paboTbl pe3ynabTaT UTepaTopa
MHHUIAATM3UPYETCS ITYCTHIM MHOKECTBOM. 3aTeM JUIsl KaKAOro peiica f U3 KOJUIEKIMH, OJJHOTO
3a JApyruM, OyJeT BBIYMCIECHO YCIOBHOE BBIpAXKEHHE, KOTOpOE€ N00AaBUT B pe3yNbTaT JIUIIb TE
peiicsl, maxNrPassengers xotopsix Oosbiie 150.

B nacnmemoBanum orpaHudeHMid paboTaeT NpHHOMN TojacTaHoBKH JluckoBoit (Liskov’s
Substitution Principle): «I'1e MOXeT HaXOIUTHCS HK3EMIUIAP CylepKiacca, TyAa BCET/Ia MOXKET
OBITH MOJICTABIICH PK3EMILISIP €T0 0000 MOAKIAacca.» DTO O3HAYAET, UTO:

e lHBapuaHT cymnepkiacca HaclIeayeTCs TF0OBIM MOIKIACCOM.
* Tloakmnacchl MOTYT yCUIIMBAaTh MHBAPHUAHT.

* IlpeaycnoBue MOXeT ObITH OCTA0JIEHO B MOJIKIIACCE.

e TloctycnoBue MOXKET OBITH YCUIICHO B MOJKIIACCE.

Ecnu B orpannueHnu TpedyeTcsi MPOBEPUTS, SIBISIETCA JIM SK3EMIUIAP CyNEpKIacca Takxke
HK3EMILUIIPOM KOHKPETHOTO IMOJKIIAcCa, TO UCHOJIB3YIOT cTaHaapTHyto onepaiuio ocllsTypeOf.
Bceromunas mpumMep, TpUBENEHHBIH B Hayalle JIEKIMH, MBI MOXEM OIHKCATh CIIEAYIOIINE
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OFpaHI/IY-IeHI/I s. pysoBonPeiic MaccaxupckuiiPeric

context I'pyzoBoiiCamouier inv: [ |
Peiic->forAll(r | r.ocllsTypeOf(I'py3oBoiiPeiic))

context IlaccaxkupckuitCamouier inv: Peiic
Peiic->for All(r | r.ocllsTypeOf(IlaccaxupckuiiPeiic)) o+

00BEKT HaxoauTCsa B OIPCACIICHHOM COCTOSAHHH.

Onepamust ocllnState Bo3BpamaeT WCTHHY, €CIIH = :
aMmoneT

[Tpumep: #‘

context Bottle inv: IpysosoiiCamoneT MaccaxupckuiCamoneT
self.oclInState(closed) implies filled = #full

Mgl paccmorpenn OCL npuUMEHUTENBHO K Bottle
MozensM (quarpaMmam) KiaccoB. OH TakKe MOXKET filled : enum {empty, half, full}

HCIONBb30BaTbC HA JApYrux auarpammax. Ha
nuarpammax B3anmojierctBusg OCL mpuMeHstoT s

o open :{ closed I
3alMUCU  CTOPOKCBBIX YCIIOBUU (OT BBITIOJIHCHU A

KOTOPBIX 3aBUCHUT, Oymer 5u mociaaHo cooOmienue). Ha muarpammax npestenbHoctn OCL
IIPUMEHSIOT JUJISl OTIUCAHUS JAESITEIbHOCTEN, y3JI0B IPUHSTHS PELICHHUS, CTOPOKEBBIX YCIOBUHM Ha
notokax. Ha nmarpammax cocrosanii OCL wucnonb3yeTcss [l ONUCAaHWS COCTOSHMM U
CTOPOYKEBBIX YCIOBHI Ha MEPEX0/1aX MEKIY COCTOSHUSAMMU.

ITonBenem UTOTH.
OCL mno3BoisieT yTOYHATh MOJENb, (POPMYIHpPOBATH 3alpoChl K MOJIEIH, COXPAHATh NPHU
3TOM CBOOOY peann3aluu.
[Ipe- u noctycnoust OCL no3BoJsIOT TOUHEE OMUCHIBATh UHTEP(ENCH 1 KOMITOHEHTHI.
Pexomenayercs mpu ucnonb3oBanun OCL mnucaTe mpocTble OrpaHHYEHUs, COBMECTHO
ucnonb3zoBath OCL u ectecTBeHHBIN s13bIK, TpuMeHaTb CASE-cpencTsa, moaaepxuBaroiiye
OCL (nmammpumep, u3 coctaba Eclipse Model Develepment Tools ninu Dresden OCL Toolkit).
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JNlekuua 9. NpoekTnpoBaHne 6a3 AaHHbIX

[TpoekTupoBanue 06a3 JaHHBIX MPOU3BOIUTCS, €CIU UCIOJIb3yeTcs pensuuonHas bJl, mpu
3TOM YCTOHYHMBBIE KJIACCHI 0OBEKTHOW MOJIENIN OTOOpaXaroTcs B TabauLbl pensuonHon B/l

OCHOBHBIE OHATHUSA PEIALMOHHON MOJEIIH:

basa oOannbix — [ONTOBpEMEHHOE CaMOJOKYMEHTHPOBAHHOE XPAHWIHINE JIaHHBIX.
CamopokymMeHTalusl = cxema AaHHbIX, XpaHsiasics B b/1.

Cucmema ynpaenenus 6azamu oanuvix (CYB/]) — 1O noctyna x ganaeiM. O0ecrieunBaeTt:
*  3AIUTY JaHHBIX;

* 3¢ (DHEKTUBHOCTE;

*  MHOTOIOJIb30BATEIbCKUIN PEKUM;

*  pasJeNeHue JaHHBIX MEXKAY HECKOILKIUMH MPUIOKCHHUSIMH,
*  pacnpeneneHHOCTb JIaHHBIX;

e 0e30macHOCTb.

Cmpykmypa pensyuonHblX OAHHbIX — COBOKYIMHOCTh TaOmmi. B mro0oi  Tabmumie
(UKCHPOBAaHHOE KOJIMYECTBO CTOJIOIIOB M MPOU3BOJbHOE — CTPOK. COBOKYNMHOCTH 3HAYEHUM
S/4EEK OJTHOM CTPOKH — 3aIlUCh.

Onepamop SQL — nipemnioxenue SQL 11 MaHUITYISAIIMN JaHHBIME (BBIOOpKA, H3MEHEHUE,
no0aBJeHHE, yIAICHUE).

Oepanuuenusi — ycIoBus, siBisitonrecs yacTbio cxeMbl bJl. Ecnu kakas-nmu6o qobGaBisemast
3aMuch HApyIIaeT KaKkoe-TO OTpaHrueHUE, TO OHA He OyaeT qo0aBieHa.

Buael orpannyenuii:

Bosmoorcnwiti ko (MOTEHUMAIBHBIA  KIIOY) — COYETaHHWE CTOJIOIOB, YHHKAJIBHO
UISHTUGUIUPYIONTUX KXY 3aliCh B TaOJHUIlE, TAKOE YTO, BCE CTOJIONBI HEOOXOIUMBI st
VHUKATHHON UACHTU()UKAIIMKA U HU B OJTHOM HET MYCTBIX 3HAYCHHM.

OcHosHoll  (nepuunblll) KIOYW — BO3MOXKHBIA KIIOY, KOTOPBIM MPEANOUYTUTEIbHEE
WCIIONIL30BAaTh AJIst pabOoThI ¢ Tabmuiel. EcTh y KaX10il Ta0IuIIbL.

Buewnuti xnmoy — ccpiika U3 Ipyroi TabIuIlbl Ha BO3MOKHBIA KITFOY.

ITpumep:

persiD Name SurName |addr employer

1 Bacs MynkuH JIoHOOH 1000

complD compName | compAddr

1000 OAO «MMM» | MockBa

[Tepuunbie wmouun: persID B 1-o#f tabmune, complD — Bo 2-oii. BHemHuii im0y —
ctonber employer 1-0if TaOIUIIB.

Jlis cBsi3aHHBIX TaONMIl aKTyaldbHa MOJJAEPKKA CChIIOYHOW wHenocTtHocTU. Ccwvliounas
yerocmHocms — 3TO 3aBUCUMOCTh 3HAUEHUN BO BHEITHEM KJIIOYE OT 3HAUYCHUH B MEPBHUYHOM
KIIIOY€ CBA3aHHOW TaOJIHIIBI (HapuMep, MPHU YAAICHUH 3aliCH O KOMITAHHH HEOOXOAUMO: 00
MNPOBCPUTH OTCYTCTBUC CBA3aHHBIX 3aIuced o COTPYAHUKAX WU OTMCHUTHL YJAJICHUC B CIIydac
OoOHapy)KeHMsI TaKOBBIX, JIMOO KacKaJAupoBaTh YHaJE€HWE, yHalsisl CBA3aHHBIE 3allUCU O
COTPYIHUKAX, 1100 OOHYJIMTH 3HAYCHHUS BO BHEIIHEM KIIIOUE Y CBSI3aHHBIX 3aIUCeH).

s oOecrniedyeHus: CCHUIOYHOM LIETOCTHOCTH NPUMEHSIOT mpuzeepbl — TPOLUEAYpHI,
ornucaHHble Ha s3bIke SQL, KOTOpBIE aBTOMAaTHYECKH 3aIyCKAIOTCS NMPH MOTUBHUKAIIMU TaOJHII,
C KOTOPBIMU OHM CBSI3aHBbl. TpHUITepbl HE TOJBKO OOECIEUUBAIOT LIEJIOCTHOCTD, C UX MOMOIIBIO
y100HO peann30BBIBAaTh U OOJIEE CIIOKHBIE MAHUITYJISIUIO C JAHHBIMU (OU3HEC-JIOTHKY).

Tpurrepsl! SBIAIOTCS YaCTHBIM CIIy4aeM XPaHUMBIX MPOLENYp. Xpanumas npoyedypa — 310



npolenypa, paboTaromas ¢ TabIuIaMH, KOTopasi CKOMIWJIMPOBaHA M XPaHUTCS B BUJE KoJa B

B/l u moxeTr ObITh BbI3BaHA W3 KIMEHTCKOM MpOrpaMMbl. XpaHUMbIE MPOLEAYPbl BBITOJIHEE

SQL-3anpocoB, HO OHHM JOCTYIHBI BCeM HpPWIOXKEHUsM, pabortatoummM c¢ bJl, yto uHOrma

HeKeJaTeJIbHO.

PensunonHas cxema JaHHBIX U OOBEKTHAs MOJAEIb OMEPUPYIOT PA3HBIMH MOHATUSAMH, B
CBSI3U C YeM HeoOXoauma crienuaibHas padoTa 1Mo OO0BEKTHO-PEISAIIMOHHOMY OTOOPaKEHHIO.
OTtobOpakxeHHe BO3MOXKHO B 00€ CTOPOHBI: B MPsAMYIO (OT KJIACCOB K TAaOIUIIaM) U B OOPaTHYIO
(ot Tabmuir k knaccam). B mekmuu Mbl Oy/ieM TOBOPUTH O MPSMOM OTOOpakeHHH, HO 00paTHOE
oToOpaXkeHHe MoJJpa3zyMeBaeTcsl.

Eme onno mpensapsroniee 3amedanue. Cxema B/l 3aBHCUT HE TOJBKO OT COBOKYITHOCTH
YCTOMYMBBIX KJIACCOB M CBSI3€H MEXKJy HUMH, HO U OT IMPAaKTHUYECKUX cooOpakeHuil. Hampumep,
MOXKET OKa3aThCs, YTO pEIIEHHWE XPaHUTh BCE YCTONYMBBIE OOBEKTHI B OJHOM «TOJCTON»
HEHOPMAaJIM30BaHHOW TaOnuIle, BIOJHE ceOs OMpaBIbIBAET TEM, YTO [eNIaeT NpUeMIIeMON
CKOpPOCTh OosbIIMHCTBA 3anpocoB K BJ[. OnuceiBas 00beKTHO-PEISAIMOHHOE OTOOPaKEHUE, MbI
OyzeM paccMaTpHuBaTh PelIeHUs, TATOTEIONINE K MOTYyYeHHUI0 HopMalin30BaHHOM B/,

[TepeBoauTs Momes KiaccoB B cxemy b/ mpennaraercst B 3 sTama: oToOpa3uTh KIacChl B
TaOIUIIBI, 0TOOPA3UTH ACCOLMAIIMM U OTOOPA3HUTH CBS3U 00OOIIEHUS.

Omobpadicenue kiaccos
1. Kaxzaplii xmacc mepeBOIUTCS B OTIENbHYIO TaONMIly, aTpUOYThl CTaHOBSTCS CTOJIOLIAMU

tabnuupl. Onepanuu Ha CTPYKTypy TaOnmuipl He BiIUAOT. OHM MOTYT MEPEBOIUTHCS B
XpaHUMBbIE MPOLETYPhl, €CIU Mbl XOAUM NEPEN0OXKUTh YacTh PabOThl MO0 MaHUITYIUPOBAHHIO
nanaeiMu HA CYB/I.

2. VYHUKanbHBIM HIEHTH(UKATOp YCTOHYMBOrO Kiacca MPEBpPAIIAeTCs B MEPBUYHBIA KIOY
Tabnuubl. Ecnu uMeeTcss HECKOJIbKO allbTepPHATUBHBIX YHUKAJIbHBIX WIACHTU()HUKATOPOB,
BbIOMpaeTcst HanOonee ucnonb3yemblid. Eciin B Mojienu Juist yCTOWYMBOTO Kilacca SIBHO He
yKazaH UACHTU(PHUKATOP, TO B TAOIHILY J100aBisieTcs: cTonoer] ID — mepBUYHBIN KITFOY.

ITpumep:

KnnenTt
nvs
agpec IDknuexTa |Mmsi Apnpec

getName()
getAdress()

[Ipu oToOpaxkeHUU accolUalUi MBITAIOTCS COKOHOMHUTh U HE CO371aBaTh JOMOTHUTEIIbHBIC
TaONUIBI Ui XPAaHEHUS] COCAMHEHUN MEXIy YCTOMUMBBIMU OOBEKTaMH 3a CUET O0bEeIUHEHUS
HECKOJBKMX TaOMWIl B OJHY WM [00ABJICHHUS JIOMOJHUTEIBHBIX CTOJOIOB B TaOJHIIBI,
MOPO’KJICHHBIE KIIACCAMH, €CITH CEMaHTHKa aCCOLMAIIUU TIO3BOJISET.

Omobpasicenue OUHAPHBIX ACCOYUAYUIL:

MepooHa J1Zena g
HOMEP
NvH ceove
davrma 1 1
oaraBopau
EEIE ARG vectoBboawm

IDgon1 | W | umn | Ocoppn | Hoaddogm | Qon [agm | Beidmn | Modkgmn




* «l x 1My» — BO3MOXXHBI Pa3IMYHBIC PEIICHHUS, Jy4Ile CO3/1aTh OOIIYIO TaOMWIly s 2X
kyaccoB. CTonOIsl — COBOKYNMHOCTh aTpuOyToB. IlepBuunsbIil kimtou — moboii ID (nmepBoro
WIK BTOPOTo Kiacca). Jlocturaercs MakCHMajdbHO BO3MOJXKHAs DKOHOMHS: OJIHA TaOJHIla
MIpeJICTaBIsIeT 00a KJlacca M aCCOIMAIMIO MKy HUMHU.

e «l x0..1» — BHEIHNI K04 H0OaBIIIETCS K Ta0IMIle HEOOI3aTEILbHOI0O Kiracca.

NepcoHa JEGelol
HOoMeEp
VIMA cepusi
MUnusa
/C:I,p:TaPo»qquMﬂ rood AaraBelaain
mecToBblaaum

IDnepcoHbl | Uma | ®amunua | JataPoxgeHus
1 MeaH | iBaHOB 1.01.1990

Howmepllacnopta | Cepusilacnopta | JataBbigaun | MectoBbeigayu | MepcoHalD
123456 77 20.02.2008 MockBa 1

BooOmie roBopsi, MOXKHO OBUIO OBl KCIIONIB30BAaTh TOT K€ mpweM, 4ro U B «1 Kk 1», HO

noJryyaromasicsi Tabnuna OyJaeT «pa3pekeHHO» — B HEKOTOPBIX 3aMUCSIX OyAyT MyCThle MOJIS.

OOparute BHUMaHHME, YTO BHEUIHMH KIIOY J00aBiIseTcs B TaONHIly, NPEACTaBIISIONIYIO

He00s13aTeIbHBIN KJIacC, MOCKOJBKY 3aliceil B HEH OyJEeT MEHBIIIE, YeM B IPYTOi.

* «0..1 x 0..1» — pekoMeHayeTCsl OTAENbHAsE Tabinuia aJis CBs3W. Ee CTONOIBI — BHENTHUE
KJIFOYH JIJIs1 TAOJIMIT KJIACCOB, CBSI3aHHBIX acconuanueil. OCHOBHOM KITH0Y — KOMOMHAIIHS 3THX

CTOJIOIIOB.

ABTOMOOUIb Mpuuen
MoAaenb Moaenb
npounsBoauTenb 0..1 0.. rpy30noabeMHOCTb

IDABTO | Mogenb | MNpoussogutens
1 600 Mepcepgec

ATomo6unsID | MpuueniD
1 2

IDMpuuena | Mogens | NpysonogbeMHOCTb
1 X 1000
2 KAMA3 1500

B »ToM cnyuae MOkHO ObLTO 1OOABUTH BHEIIHUHN KIIFOY K KAKOH-TMOO W3 TaOJIUIl, HO HE BCETaa

JIOITYCKAIOTCS MyCThIC 3HAYCHUS BO BHEIIIHEM KITIOUE.

e «* K *» — I accolMaliy 3aBOJUTCS OTHAeNIbHas Tabnuia. Ee cTonOupl — BHENIHUE KIIOYH
IUIA TAOJIMII KJIACCOB, CBS3aHHBIX accoruanueid. OCHOBHOM KIIFOY — KOMOHWHAIIUSA 3THX
CTOJIOLIOB.



Course

credits 0

name ~N

curriculum

description 0.n

number +preRequisites
IDCourse Credits Name
1 100 MATAH1
2 150 MATAH2
3 150 OYHKAH
IDCourse1 IDCourse2
3 1
3 2

B mpumepe mokazaHo, KaKk MOXHO TMPEACTaBHTh B TAOJMUIAX CBS3M MEKIY Kypcamu (ITOOBI
3amucaThCsl Ha Kypc (YHKIIMOHAIHHOTO aHalu3a, HeOOXOIUMO MpEeABAPUTEIHHO MPOCIYIIATh
JIBa Kypca MaTeMaTHYCCKOTO aHaIN3a).
e «l Kk 1..*%» — k Tabnuue knacca y moitoca «1..*» mobaBnsercs cTonbdeln — BHEIIHUA KITIOY TSt

TaOJIUIIBI KJIAcCa y TOJTFOCA KOJIUHY.
e «1k0.* —kak «l x 1..%».

[Tpumep:

CourseOffering

Course Offering table

- number : String

Course

- name
- description

- number

Number | Course_ID
678 456789
Foreign Key
- Course table Primary Key
Name Description | Number
Math 101 | Algebra 456789

*  «0..1 x *» — mpuMeHst0TCA Te e pemeHus, 9to u B «0..1 k 0..1».

Bceskuii pa3, korja mnpu peanusaluy acCoUMarui

BO3HHKAKOT CBA3aHHBIC Ta6J'II/IHI)I,

BO3HHMKAIOT M OrPAaHMYEHMs LEJIOCTHOCTU (B PAa3HBIX ClyyasX pas3Hble), T. €. (aKTHUYECKH
T00aBIISIETCS HE TOJBKO BHEITHUH KITIOY W/WIH TaOJIHIa, HO M TPUTTEPHI.
Omobpasicenue knaccos ceéazannvix N-apHoii accoyuayueri:

Tpebyercs Tabnuua nis xpaneHus cBsizu. Hanpumep, B ciaydyae tepHapHoit (N=3) cBszu
bopMHpYIOTCS YeThIpe TAOIUIIBI, IO OAHOM A KaXJ0ro Kjacca U OAHa Juid cBs3u. Tabiuna
CBsI3U OyZIeT IMETh CPE/IA CBOMX aTPUOYTOB KIIFOUHM KKION U3 3X JPYrux TaOJIHII.

[Tpumep:

IDMpoekTa | IDA3LIKA

IDIMporpammmcTa




Omobpadicenue Kaccos-accoyuayuil.

ATpuOyTHI Ki1acca-accolManu A00aBISIOTCS MO0 B CO3AaBaeMyI0 Ui CBSI3M TaOiHILy,
160 (ecnu TONOJHUTENbHAs Tabnuna He TpeOyeTcs) B Ty Tabnuily, KyJa 400aBisieTcs BHEIIHUIN
KITIOY.

[Tpumep:

| Kypc | \
IDAekTop |IB a yre ATPpnoyTYUTKYpPC

Omobpadicenue K8anUpUYUPOBAHHBIX ACCOYUAYULL
Pemenue:
*  Ompenenutpb, KaKKe MOIIHOCTH OBbUTH OBl y TIOJIOCOB acCOIMaIK 0e3 KBaaudukaTopa.
* [IpumMeHUTH pemieHue i aCCOIMALUI C MOTYyYSeHHBIMH MOIITHOCTSIMH.
* JloGaBuTh KBaMM(pUKATOP KaK cToJOCI (MK CTONOIBI) B Ty K€ TabIHIly, KyJaa J0OaBIIsSIOTCS
BHEIIIHUE KITIOYH.
* Kak npaBuiio, kBanu(uKaTop CTAHOBUTCS YacCThIO BOZMOXKHOTO KJItOYa TaOJIMIBI, B KOTOPYIO
OH J100aBJIEH.

[Tpumep:
MNanka Manka
umadarnna ; String 1
1 .
0..1 0.7
dain dann

umadaiina : String

IDMNankum | ... /

1

ID®anna | 1DMankK | umadaina
2 1 readme

Omobpadicenue 0606wenus (Haciedo8anus,):
Crpareruu:
* IS Ka)KJIOro Kjlacca CBOS TaOIHIa;
* IS BCCH MepapXuH HACJECIOBaHUS OJIHA TaOJIHIIa;
*  Ta0NHIIBI TOJBKO JUIsI KOHKPETHBIX (HE aOCTPAKTHBIX) KIACCOB;



Person

A

*  TaOJUIIBI TOJBKO JUTSl Pa3IMYHBIX KOHKPETHBIX KJIACCOB. Student Employee
Kakoli mmMeHHO cnoco0 BbIOpaTh AMKTYIOT COOOpa)KeHHs

a¢pexTuBHOCTH  (CKOpPOCTH B OOMEH Ha O0BEM TAMSTH). ZS K

Paccmotpum Ha npumepe. Ilycts kacc Person — abcTpakTHBIN. StudentEmployee

IIpu wucnons3oBanuu 1-ro momxoma OyayT co3naHel 4
tabymuel. Y Ttabmur Person, Student, Employee Oymer MOMOSHUTENBHBIN CTONOEI — THUI, B
KOTOpOM Oy/eT XpaHUThCS peanbHbIN TN o0BbekTa. [ Kakaoro sk3eMiuispa kiacca Student
OyayT JBE 3alliCH, OJHA B TaOJUIE CTYACHTOB, BTOpas — B Tabmuie nepcoH. st ax3eMruisipa
StudentEmployee — yeThipe 3amucu, 1Mo oJHOW B Kaka0u Tadsmie. [Ipu yem y Bcex ux Oyaer
OJIMHAKOBOE 3HAYCHHE MIEPBUYHOTO KiItova. J[yObnupoBanue 3amuceit mo3BOJIUT OBICTPO HAXOIUTh
BCEX MEPCOH, BCEX CTYIECHTOB U T. II.

[Ipu BTOpOM MOAXOJE HCMONB3YETCS OOIIasi pa3pekeHHas Tabiuia. B Hel Taxoke it
KOKIOW 3alucu XpaHUTcs ee Tum. HeymoOcTBO COCTOMT B TOM, YTO HJsl JIF0OOM 3ammcu o
MIEPCOHE €CTh PUCK «3aJI€3Th» B MOJIs, MPUHAITIEKAIIHNE TTOIKIIACCY.

Tpetuit moaxoa MO3BOJSET COIKOHOMHUTH OJHY Tabnmuiyy — Person — s moumcka Bcex
nepcoH B bJl Oyner co3nan View, 00beTUHSIOMUIN 3aMCH 3-X CO3/IaHHBIX TAOIHII.

UYeTBepThlli MyTh JaeT JABE TaONHIBI (CTYIEHTOB M CIyXKalMux) W ABa View (OIuH IS
MIEPCOH, BTOPOM JIJISl CTYJI€HTOB-CITYXKAITUX).

Jlumepamypa k nekyuu 9

1. BengpoB A. M. IlpoektupoBaHHe NPOrpaMMHOIO 0OECHEUeHUs] HKOHOMMYECKUX
WH(POPMALMOHHBIX CHCTEM. 2-¢ u3a. — M.: ®uHaHch 1 cratuctuka, 2005. — ['naBa 4.

2. Pam6o JIx., bmaxa M. UML 2.0. OOBEKTHO-OPUEHTHPOBAHHOE MOJAEIUPOBAHUE
u paszpabotka. 2-¢ m3a.: Ilep. ¢ anrn. — CII6.: [Tutep, 2007. — 'masa 19.

3. Marptmek JI. A. AHanu3 ¥ NpOeKTHpOBaHME MH(OPMAIMOHHBIX cucTeM ¢ nomoiibio UML
2.0 — CII6.: Bunbsimc, 2008 — § 10.9.



JNlekumna 10. O6pasubl NPOeKTUpOBaHUA

Obpaszey (maTTepH) — OSTO THUIOBOE TMPOCKTHOE PpEIICHWE KOHKPETHOM 3amadyu
MIPOCKTHPOBAHUS, OIMCAHHOE CIELUAIBHBIM 00pa3oM, YTOObI OOJIETYUTH €ro MOBTOPHOE
MIPUMEHEHUE.

@dakTh4yecKd, KaXIbpli TaTTepH ABIAETCS (POPMaIM30BaHHBIM  OIBITOM  JIYYIIMX
pazpabotunkoB B uHAycTpuu cosnanus [10. Mcrtopuyecku moHsTHE 00pas3iia BO3HHUKIO B
apXHUTEKType, BBeIEHO apxuTekropoM Kpucrohepom AlekcaHAPOM — MPOEKTUPOBIIUKOM
31aHUM U TOpoJI0B B KOHIIE 1970-x.

«Jl060ti nammepn onucvleaem 3a0ayy, KOmMopas CHO8A U CHO8A GO3HUKAeEM 6 Hauiel
pabome, a makdice NPUHYUN ee peueHUs], npudem maKum oopaszom, 4mo 2mo peuieHue MO’CHO
NOMOM UCNONb308AMb MULTUOH PA3, HUYe20 He uzobpemas 3anoso.» Kpucrodep Anexcanup.

OCHOBHBIE COCTaBJISIIOIIME YaCTH 0Opa3La:

Hma. Unentudpunmpyer odOpaser, Xopoliee UM XapaKTepu3yeT pemaeMyro mpoodiemy u
Croco0 ee permIeHus.

3a0aua. OnucaHnue CUTyallMM, B KOTOPOHM CIIEAyeT NMPUMEHATh oOpaszel. JTO OMHCaHue
BKJIIOYAeT B ce0si: MOCTAHOBKY MPOOJEMBbl, KOHTEKCT IMPOOJIEeMbl, MEPEUYCHb YCIOBH, NpHU
BBITTOJIHEHUH KOTOPBIX UMEET CMBICI MIPUMEHATH 00pasell.

Pewenue. Onucanue 37IE€MEHTOB apXUTEKTYPHI, CBSI3eH MEXIy HUMH, QYHKIIMA KaXKI0TO
anemeHTa. Bxiodaet B ce6st UML-nuarpaMmesl.

Pezynomamer. CnenctBus HpuUMEHEHHUsS TMaTTepHa M Kommnpomucchl. [IpeumymiectBa u
HeslocTaTku oOpasma. BnusHue wucnonp3oBaHMs oOpasna Ha THOKOCTb, pacIIUpSIEMOCTb U
MEPEHOCUMOCTD CUCTEMBI.

[TonmHOE onucanue o0pasia BKIOYAET:

* HasBanue.

* Hasnauenue (kpatkoe onucanue QyHKIHMI oOpas3lia U penraeMon 3a1aun).

e Jlpyrue u3BeCTHbIC HA3BAHUSI.

*  MortuBanus (WUIIOCTpALIUs perIaeMoil 3ajauu IPOEKTUPOBAHNUSA).

* IlpumenumocTh (OnucaHue CUTyalud, B KOTOpPBIX MpUMEHMM naTTepH. [Ipumepsl
MPOEKTUPOBAHUSA, KOTOPHIE MOKHO YIYUIIUTh C TOMOIMIBIO 00pasIa).

* CrpykTypa (auarpaMMa Kjaccos).

*  VYyacTHHKH (CIOTBHI WM POJIM, 33/JICHCTBOBaHHBIE B 00pasiie, HA MECTO KOTOPBIX CIEIyeT
MOJICTABJISATh KOHKPETHBIE MPOESKTHBIE KIACCHI).

* OrtHomeHus (AMarpaMMa B3auMOJEHCTBHS 3K3EMIUISIPOB KJIaCCOB-YYaCTHUKOB).

* PesynbTartsl.

* Peanuzanus (CI0XHOCTH, TOJABOJAHBIE KaMHU NpU pean3alud o0paslia, PeKOMEHIAIuH,
3aBUCUMOCTb OT SI3bIKA IPOTPAMMHUPOBAHUS).

* [Ipumep xona.

* H3BecTtHbIe MpuMeHeHUs (2 win 0osiee MPUMEHEHHUI B pa3IMUHBIX 00JIaCTAX).

* PoacTBeHHBIE MATTEPHBI (CBA3H C IPYTHUMH 00pa3liaMu, pa3inyusi, UCIOIb30BaHNE 00pasiia B
COYETaHWUHU C APYTUMH).

Karanor o6pasuos' comepxur 23 obpasua. CylmecTBYIOT APYTUe KaTajlord — HampuMep,
karanor Maynepa’.

Knaccudukanus oOpasios:

* Tlopoxaaromue o6pasisl (crocoObl CO3aHUs HK3EMIUIIPOB KIIACCOB).

* CrpykTypHBIE 00pa3mbl (CIIOCOOBI 3aJaHUsl CTATHYECKHX CBS3CH MEXAY MPOSKTHBIMH
KJIACCaMH).

*  (OOpa3sisl moBeAeHUS (CIOCOOBI OPraHU3AIMH B3aUMOJICHCTBUI).

' Tamma 3., Xenm P., Jlxoucon P., Biuccunec JIx. [pueMbl 00bEKTHO-OPUEHTUPOBAHHOTO TIPOEKTUPOBAHMSL.
[Marrepus! npoextupoBanus. — CI16.: TTutep, 2007.
2 @aynep M. ApXUTEKTypa KOPIOPATUBHEIX IIPUIOkKeHHi. — M.: Bussame, 2007.
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PaccmoTpum HeCKOIBKO 00pa3IloB.

Abcmpaxmuas gpabpuxa (Abstract Factory)

Knaccudukanus: odpazerr mopoxxaeHUs 00HEKTOB.

Hasnauenuwe: mpepoctaBisieT HWHTEpPEHCc JUIsI  CO3MaHUS  B3aWMOCBSI3aHHBIX U

B3aMMO3aBUCHMbIX O6’B€KTOB, HE oIIpeaciidasa NX KOHKPCTHBIX KJIACCOB.

MoTuBanus: 4acTo BCTAET 3a/iadya MPOCKTUPOBAHUS MPOTrPAaMMHON CUCTEMBbI HE3aBUCUMOM

0T KOHKpeTHOH peanuzanuu GUI.

Curyarnuy mIpuMEHUMOCTH:
Cucrema He JOJKHA 3aBUCETh OT TOI'O KaK CO3/AIOTCS, KOMIIOHYIOTCS M MPEACTAaBISIOTCS
BXOJISIIIINE B HEE OOBEKTHI;
Bxogsmme B ceMEHCTBO OOBEKTHI JIOJDKHBI HMCIOJB30BaThCS BMECTe W HEOOXOIMMO
00eCneunTh BHITIOJTHEHHE STOTO OTPAaHUYCHNUS;
Cucrema J10DKHA KOHPUTYPUPOBATHCS OJHUM M3 CEMEUCTB COCTABIISIONINX €€ 00BEKTOB;
[IpenocraBnsercst OMOIMOTEKA KIIACCOB, PeaTh3aIlis KOTOPBIX CKPBITA 32 HHTEP(HEHCcOoM.

AbstractFactony
Y -
CreatePraducta() Client

MCreateProductB)
‘ AbstractProductA I
S Rnr = ProductA2 | | Product4 |< ———————————— s
ConcreteFactoryl ConcreteFactory2 '
*CreateProductAl) *CreateProductA)  f---- i
*CreateProductBi *CreatePraductB() ‘ AbstractProductB I
--------- ProductB2 | | ProductBl jegeeeceecees
YyacTHUKHU:

AbstractFactory — unTepdeiic ¢ onepauusMu Ui MOPOXKICHUS SK3EMIUIIPOB aOCTPaKTHBIX
KJIaCCOB-TIPOYKTOB.
ConcreteFactory — peanu3zanusi OpoKIEHUs IK3EMIUIIPOB KOHKPETHBIX KJIACCOB.
AbstractProduct — unTepdeiic ¢ onepanusiMu Kiacca-npoIyKTa.
ConcreteProduct — peanu3zanust aOCTpakTHOTO MPOAYKTa, OOBEKTHI KOTOPOU MOPOXKIAIOTCS
OJTHOM M3 KOHKPETHBIX (habpHK.
Client — kyacc none3yromuiics uarepdeiicamu AbstractFactory u AbstractProduct.
OTtHOmEHMS:
OObIuHO, BO BpeMs BBIMOJHEHHs co3naeTrcs ofuH sk3emmusip ConcreteFactory, xoTopsrii

CO3J1aeT 3K3EMIUISIPbl KOHKPETHBIX INPOAYKTOB OJHOTO M3 ceMeWcTB. /I ucrnonb30BaHUsS
00BEKTOB JIPYrOro CEMEHCTBA HY>KHO MOPOJIUTH JPYTyI0 KOHKPETHYIO (padpuKy.

PesynbTathr:
M30JSIIMST KJIMEeHTa OT JeTajeil peajau3alud KJIacCOB-NPOAYKTOB (MX HMEHa HW3BECTHBI
TOJIbKO KOHKPETHOH (habpuke);
YIIPOIIIEHHE 3aMEHBI CEMEHCTB MPOYKTOB;
Ha0Oop MPOIYKTOB (PUKCHPOBaH, T00ABIATH HOBBIC TPYIHO.

[IpencraBuMm, 4YTO HYXHO J00aBUTH TpeTuil kiacc mnpoxaykToB. IloTpebyercs n00aBUTH
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UEepapXHI0 U3 3-X KIIACCOB U JIOTIOTHUTEIBHBIA METOJT B KOXKAYIO (paOpHKy.

Client F:ConcreteFactoryf
createProductA
new = A:ProductA1
createProductB

new
B:ProductB1

[Tpumep: B3aMOAECTBHE MIPH CO3JTaHUM HOBBIX 00BEKTOB 10 00pa3ity AGcTpakTHas Gadpuka.

Dabpuynwvii memoo (Factory method)

Knaccudukamms: oOpazer mopoxaeHus 00bEKTOB.

Haznauenwue: onpenensier untepdeiic s co3nanusi 00bEKTOB, HO OCTABISET peaTu3aisam
pelIeHre 0 TOM, Kakoi 00bEeKT KaKOro MMEHHO KJIacca CO3/1aBaTh.

MotuBanus: HYHO CO3/IaTh SK3EMILUISIp OJHOW M3 peanu3anuii uHTepdeiica, HO 3apaHee
HEU3BECTHO Kakoi. Hampumep, B TEKCTOBOM pelaKkTope padoTaromeM ¢ pa3HbIMU (hopmaramu
MIPH CO3JIaHUH HOBOTO IOKYMEHTA HE U3BECTEH €r0 THIL.

Curyanuu MIpUMEHHUMOCTH:

* Kiacc 3apanee He 3HaeT, 00OBEKTHI KAKUX KJIACCOB HYXXHO CO3JIaBaTh;

e lI3BecTHO JHUIITB, YTO 3TO OYJET FK3EMILISP OJAHOTO M3 MOAKIACCOB (pearn3alnn) Kakoro-To
abcTpakTHOTO Kjacca (uHTepdeiica);

* Kuacc penermpyer cBou OO0S3aHHOCTH OJHOMY M3 BCIIOMOTATENIbHBIX MOJKIACCOB U
TUTAHUPYETCS JIOKAIM30BaTh 3HAHWE O TOM, KAaKOW WMEHHO W3 TOJKJIACCOB OepeT 3TH
00s13aHHOCTH Ha ceOs.

*CactonMathoo)
%LnOperation()

ConcreteCreator
*Factoryhethod])

ConcreteProduct }.( __________

return new ConcreteProduct; |\—‘1

YyacTHUKH:
* Product — untepdeiic mopoxaaeMbIx 0OBEKTOB;
* ConcreteProduct — KOHKpETHBIE peaM3aIuu TPOTYKTA;
* Creator — wuHTepdeic NOPOKACHUS SK3EMIUIAPOB MPOJIYKTa, B KOTOPOM OIIpeieieH
dhabpuunbiii Metoy (factoryMethod), MoxkeT onpenensTe peanmzaiuio GadpUIHOTO METOa



110 YMOJTYaHHUIO;
* ConcreteCreator — peanuzanus co3garess A1 HOPOKIECHUS KOHKPETHOTO MPOAYKTa.
[Tpumep (peaakrop pazHOPOPMATHBIX JOKYMEHTOB):

Document +docs | Application Document* docs=CreateDoc();
docs.Add(doc);
1 docs-> :
%open() |* %createDoc() ocs->open()
MyDocument MyApplication
*open() %createDoc() retum new MyDocument
A <<creates>>
OTHOLIEHUS:

Creator monaraercs Ha CBOM mHoAkiIaccel B ompeneneHun  factoryMethod’a,
BO3BPAIIAIOIIETO SK3EMIUISP KOHKPETHOTO MPOAYKTA.
Pesynbrarsr:
* HET HeoOXOJUMOCTH BCTPAUBATh B KOJ| 3aBUCSAIINE OT MPUIOKEHHS KIIacChl;
* KOJI cBsi3aH Julllb ¢ uHTep(deiicom kmacca Product, mosTomy MoxeTr paboTaTh C JIHOOBIM
KOHKPETHBIM IPOAYKTOM;
* HaKJIaJHbIe PacXoAbl: MPU CO3AAHUU JaXKE OJIHOTO HK3EMIUIsIpa KOHKPETHOTO MPOIyKTa
noHaao0uTcs co3nath dk3eMiuLsip ConcreteCreator.
Ananrep (Adapter)
Knaccudukanus: cTpykTypHBbINA 00paserl.
Haznauenue: npeobpa3syer oauH unTepdeiic B qpyroii, odecrnednBas COBMECTUMOCTb.
MoTuBanus: ectb OMOIUOTEUHBIN KJIacC, KOTOPBIA MOYKHO OBLIIO OB MCTIOJIB30BaTh, HO OH
HE MoAJepKUBAET TpeOyeMblil HHTepderic.
Cutyauus TpUMEHHMOCTH: OOecliedeHHe COBMECTHMOCTH CYIIECTBYIOIIETO Kiacca IMpH
€ro TTOBTOPHOM HCIIOIh30BaHUH.

1 Adapter
Client ) P
/
-theTarget ®request()
Target
®request()
-AdapteeRef
1
Adaptee
*specificRequest()

YyacTHUKH:
* Target — TpeOyembIil KITMEHTOM HUHTEP(EiC;
* C(Client — KJIMEHT;
* Adaptee — aganTupyemblii Ki1acc WiIu HHTEpdEric;
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* Adapter — knacc-amanrep, B MeTojie request Be3biBaeTcs specificRequest nz Adaaptee.
OTHOIIIEHHS:
AgnanTep TOJIydaeT 3ampochkl KIMEHTOB M TIpeoOpa3yeT WX B BBI3OBBI OIeparui
aIanTUPyeMOro Kiacca wim narepdeiica.

Client Adr:Adapter Adpt:Adaptee
request
specRequest
Pesynbratsr:

* MaTTepH He paboTaeT, €Clii HAJ/IO A/IAlTUPOBAThH HE TOJIHKO KJIACC, HO U €T0 TMOKIACCHI;
*  BBOJIUTCS TOJBKO OJUH JIOTIOJTHUTEIBHBIA OOBEKT.

Composite (Komnonoswux)

Knaccudukanus: cTpykTypHBbINA 00paserr.

Hasnauenue: opraHu3yer OOBEKThI B JPEBOBHIHBIE CTPYKTYPBI, MO3BOJSET KIUEHTaAM
€IMHO00Pa3HO pabOTaTh C COCTABHBIMU U AJIEMEHTAPHBIMU OOBEKTaAMHU.

MotuBanus: €CTh COBOKYMHOCTh OOBEKTOB-KOHTEHHEPOB, COCTOSIIIUX M3 AJIEMEHTAPHBIX
O00BEKTOB M IPYTHX KOHTCHHEPOB.

Cutyanuu NpuMEeHUMOCTH:
*  HY)XHO IPEJICTABUThH UEPAPXUIO0 OOBEKTOB «UACTh-TIEIIOL);
* HY)XHO JaTh OJMHAKOBBIH HHTEPEHC K COCTABHBIM M IMMPOCTHIM OOBEKTAM.

Component

-theComponent
Client PO + operation() ~components

1|t getChild()
+ addComponent()
+ removeComponent()

1

n

Leaf Composite
+ operation() + operation()
+ getChild() L
+ addComponent() “| for all children G:
+ removeComponent() G.operation();

VY4acTHUKH:
* Component — KOMIOHEHT, ONPEACISAIONINNA eAUHBIA UHTEp(deiic, conepKanil peann3aniu
OOMIVX OTIepaIfii M0 YMOJTYaHHIO;
* Leaf — mpoctbie (351eMeHTapHbIE) OOBEKTHI;
* Composite — cocTaBHOW 00BEKT;
* Client — paboTaer ¢ oObeKkTaMH yepe3 uHTepdeiic, 0ObIBICHHBII B KOMIOHEHTE.
OtHOmEHMS:



Knuents! Bb3bIBatoT omnepanun Component. Eciau mosydartens 3ampoca — JIMCT, TO OH U
oOpabaTeiBaeT 3ampoc. Ecnu — cocTaBHOI 00OBEKT, TO OH JOMOJHUTEIBHO PACCHIIAET 3alPOCHI

CBOUM YacCTsM.

Pesynpratsr:
*  yOpomlaeTcs KIWEHT, T. K. OH eAMHO00pa3Ho paboTaeT ¢ LEeNbIM U YacTsIMHU;
e oOneruaercst J100aBIEHHE HOBBIX KIJIACCOB — OHHU SBISAIOTCA mojkiaccamu Leaf wim
Composite;

* TPYAHO OIPaHUYMUTH COCTaB BUA0B OOBEKTOB B COCTaBE KOMIIO3UIMH TOTO WJIM MHOTO BUA.
PaccmoTpum npumep (uarpaMmy oObEKTOB):

aWindow : Composite

anOkButton : Leaf

aCancelButton : Leaf

aSubWindow : Composite

anYesButon : Leaf| | aNoButton : Leaf

Eciu TpeOyercs 3ampeTUTh TMOSBICHHE KHOMOK OINPEACICHHOIO BHAA B OKHAX
OMpENEICHHOT0 BHAA, TO JTa 3a7adya IEJUKOM JIOKUTCS Ha IPOrpaMMHUCTa, oOpasell
KoMIIOHOBIIMK HUCKOJIBKO HE ITOMOTAET €€ PELIUTD.

Mocm (Bridge)

Knaccudukanus: cTpykTypHBbIi oOpaselr.

Haznauenue: oTnenuts abCTPaKLIUIO OT peaTn3alnu.

MortuBanus: HacjaeI0BaHUE KECTKO MPUBSA3BIBACT PeaU3alUi0 K aOCTpaKIUH, OAITOMY
Jy4Ile UIMETh HePapXHI0 HACJIEAOBAaHU sl UHTEP(EHCOB U OTAEIBHO UX pealln3alui.

CI/ITyaHI/II/I MMPpUMCHUMOCTHU:

* obecrieueHre HE3aBUCUMOCTH aOCTPaKIMU U peann3aliiy;

*  HEOOXOAMMO PaCUIMPATH MOJKIACCAMH KaK MHTEp(]Eechl, Tak U UX peann3alluy;
* H3MEHEHHMS B peajM3alliu He JOJDKHBI BIMATH Ha KIIMEHTA;

*  Heo0XOAWMO pa3eiuTh OONBIIYIO HEPAPXUIO HACIETOBAHUS HA YaCTH.

Y4YacTHUKU:
Client
Concretelmplementor1
-theAbstraction
1 *defaultMethod()
Ab straction -ImplementorRef
®abstractionOp() 1 Concretelmplementor2
Implementor
*defaultMethod() *defaultMethod)()
RefinedAbstraction




e Abstraction — abCTpakIus, B KOTOPOH onpeieseH nHTepdeic TpeOyeMblil KIUSHTY;
* RefinedAbstraction — yrouneHHast aOCTpakius ¢ pacIIMPEHHBIM HHTEphencoM;

* Implementor — uaTepdElic A KIIACCOB-pEATU3AIIHIA;

* Concretelmplementor — KOHKPETHBIN peaan3aTop.

OTHo1IEeHUS:

AOGcCTpakiiys nepeHanpanisieT 3anpochl KIMEHTa OAHON U3 peanu3anuii Implementora.

Pesynbratsr:

e peanu3alys OTIENAETCS OT uHTep(eiica;

*  YTOOBI 3aMEHUTH pEATU3AIMI0 HET HEOOXOIMMOCTH MEPEKOMITHIMPOBATH a0CTaKIMIO W ee
KJIMEHTA;

* CHCTEMa CTaHOBHTCS OoJiee JIETKO MOJUPHIUPYEMOH.

Dacao (Facade)

CTpyKTYpHBIl MaTTepH, Haesl KOTOPOTO B TOM, YTOOBI MPEIOCTaBUTh YHH(PHUIIMPOBAHHBIN
uHTepderc K moacucTeMe (WM TaKeTy) B BHAEC MpOKCH-KiIacca SubsystemProxy (B ciydae
naketa — B BUie (pacayia rnakera).

[Tpumep:

<<Interface>>
IBillingSystem
(from Extemal System Interfaces)

*submitBill()

-

StudentBillingTransaction

I‘_O(_:?l_ %create(forStudent : Student, forAmount : double)
visibility

( Parameter -
visibility

<<subsystem proxy>> ) <<entity>>
BillingSystem Student.
*submitBill(forStudent : Student, forTuition : double) (from University Artifacts)

1

Field visibnityj-»—""” 0.1
BillingSysteminterface

*submit(theTransaction : StudentBillingTransaction)

Hcnonb3yeTcst UIsl MPeNoCTaBICHUS MPOCTOr0 HHTepgeiica K CIOXKHOH TMOACHCTEME,
SIBHOT'O OIIPEJeNICHHsI TOUKH BX0Ja B TIOJCUCTEMY, COKpAILEHHsI CBSI3€i KIIMEHTOB MOJICUCTEMBI C
€€ BHYTPEHHUMH KJIACCaMH.

VYnpomaer paboTy ¢ HoOACHCTEMOH, oOcialisieT CBA3HOCTb, CKPBIBAE€T BHYTPEHHEE
YCTPOMCTBO MOJACUCTEMBIL.

B cucreme perucrparmuun BY3a s moacuctemsr  BillingSystem cozmaercs dacan
BillingSystem, peanu3ymoomuii eqMHCTBEHHYIO oneparuio submitBill natepdeiica moacucremsl
IBillingSystem.



Subsystem proxy AN
decan

Billing System = = : Student. : BillingSysteminterface . Billing System
Client BillingSystem StudentBillingTransaction *

1: submitBill(Student, double)

P: create(Student, double)

3: getName( )

4: getAddress( )

5: submit(StudentBi lingTransaction

=

6: // open connection( )

7: // process transaction( )

8: // close connection( )

Peanuzanus omepanuu 3axioyaercs B (OPMHPOBAHMU TapaMeTpa JUIs BBI30BA METOMAA
BillingSystemInterface::submit(theTransaction) u cobcTBeHHO BBI30Ba 3T0i1 onepanuu. [lo cyTwu,
dacan 31ech sBuseTcs Takke AnanrepoMm (Bb3oB submitBill mpeoOpasyercss B BbI30B submit
rpaHu4HOrO Kiacca). CuTyarus, KOrja COBMECTHO MCHOJB3YIOTCS HECKOJIBKO 00pa3lloB, 4acTo
BCTpEYAeTCs Ha MPAKTUKE.

Proxy (3amecmumens)

Krnaccudukanus: cTpyKTypHBII 00pasetr.

Haznauenwue: nis o0beKTa co3qaeTcsi cypporaTt, KOHTPOJUPYIOUIH TOCTYI.

MoTuBays: eCTh «TSDKENBI» Kiacc, OOBEKTh KOTOPOTO pa3yMHO CO3[aBaTh IO
TpeOOBaHUIO — 3Ta 00S3aHHOCTH BO3JIaraeTcs Ha JIETKUE CyppOraThl.

Curyanuu NpuMEHUMOCTH:

* yJaJNeHHBIA 3aMeCTUTENh (TSDKENbld OOBEKT HEBHITOJHO TEpeMenath C y3jla Ha Y3el,
MO3TOMY Ha JIPYTOM Y3JI€ €T0 MPEACTABISET 3aMECTUTENb);

*  BHUPTYaJbHBIA 3aMECTUTEND;

*  3alUIIAIOUIMN 3aMECTHUTENb (ITPOBEPSIET MpaBa IOCTYIIA).

Class_Client
Q Proxy | realClass->request()
+ request()
Subject
+ request ()
RealClass
+ request()




YyacTHUKHU:
* Proxy — 3amecTHTeNnb, XpaHs;IIUil CCHUTKY Ha pealbHbBIH 00BEKT;
* Class_Client — KJIMEHTCKUH KJacc;
* Subject —o0mmit nHTEpdEIC I K1acca U €ro 3aMEeCTHTEIIS,
* RealClass — knacc, Ist KOTOPOTO CO3JaeTCsl 3aMECTUTEb.
OtHOmEHNUS:
3aMmecTuTeNb MOMYyYaeT 3alpoc KIWEHTAa U MepeaipecyeT ero peaapHoMy Kiaccy. Jleranu
3aBHUCST OT BU/1a 3aMECTUTEIIS.

: Class_Client : Proxy : RealClass

1: request( )

i 2: request( )

PesynbTathl (3aBUCAT OT BHJIa 3aMECTUTEIS):

*  yJAJEHHBIA 3aMECTUTENb CKPhIBAET TOT (DAKT, YTO pealbHbI OOBEKT HAXOIUTCS Ha JPYroM
y3Ie;

*  BUPTYaJbHBIH 3aMECTUTENh ONTUMH3HPYET MPUIOKEHHE (KTSHKEIBIe» OOBEKTHI CO3MA0TCS
1o TpeOOBaHUIO, TTOKa B UX CO3/JaHMHM HET HEOOXOAMMOCTH, UX TPEICTABISIIOT «JICTKHE»
0O0BEKTHI-3aMECTUTEIIH);

*  BaUMIIAIOIINN 3aMEeCTUTENh 00ECTIEYMBAET HYKHBIN PEXUM JI0CTYNA K OOBEKTY.

Lenouka obszannocmeti (Chain of Responsibility)
Knaccudukanus: oGpaszer moBeaeHusI.
Haznauenume: wn30exaTh TPHUBS3KM OTIPABUTENS 3ampoca K MOJydaTento, JaBas

BO3MOXKHOCTb IT€pEIaTh 3a1poc Yepe3 HECKOIBKUX MMOCPETHUKOB.

Cutyau NpuMEHUMOCTH:

* ecTb Ooiee OAHOrO OOBEKTa, CIIOCOOHOTO 00padOTaTh 3ampoc, HACTOSMIMKA O00pabOTUYMK
HEHM3BECTECH M JIOJDKEH OBbITh HalJieH aBTOMAaTH4ecKH (TepedaJuM MO IeNoYKe, MOoKa KTOo-
HUOYIbH HE 00paboTaer);

* ajpecar 3ampoca He yKa3aH, HO OJJMH U3 TPYIIIIbL;

Y4acTHUKH:

-theHandler Handler

Client

—

%handleRequest()

Z> -successor

ConcreteHandler1 ConcreteHandler2

®handleRequest() *®handleRequest()

* Handler — 060061meHHbIN 00pabOTUNK, BCE CIIEIUATbHBIE 00PA0OTYNKHU B ETIOYKE SBIISTFOTCS
€ro moAKJIacCaMu;



* ConcreteHandler — KoHKpeTHBIH 00PaOOTUHK:

o oOpabarsIBaeT 3ampoc;

O 3HAeT CJIEYIOUIETro Mo LENOYKe;

O €eclii MOXeT 00paboTaTh — 00pabaThIBaeT MHAYE TIEPEIACT JabIIle.
e Client — oTmpaBIsieT 3aMpoc HaYaIly MEeTOYKH.

KHonkaPrint OkHOPrint OkHoMain

handleHelp

handleHelp

showHelp

- ]

Hampumep, mpu BbI30BE CHOpaBKM O KHOMKE Print KHOMKa He 3HAET, KTO OJIKEH
MOKa3bIBaTh CIPaBKy, MOATOMY OHa IEpeJaeT 3ampoc IO Ienovyke OkHy Print, oHO, B CBOIO
ouepelb, TIAaBHOMY OKHY, KOTOpOe MOKeT 00paboTath 3ampoc.

Pesynprarsr:

* ocnabmusercs CBA3HOCTD (KIMEHT CBS3aH JIMIIb C HA4aJIoOM IIETIOYKH);
* ruOKOCTb B pacnpe/esieHnu 00s3aHHOCTEH;
* HET rapaHTHii, 4yTo 3arpoc OyaeT 00paboTaH, MOXKET IOMTH 10 KOHIIA IIEMOYKU U MPONACTh.

Iterator (Mmepamop)

Knaccugukanus: o6paser noBeaeHusI.

Hasnauenue: nath mocienoBaTeNbHBIM OOCTyn K HAaOOpy OAHOPOIHBIX OOBEKTOB, HE
pacKphIBast €ro BHYTPEHHETO MPEICTaBICHHS.

Cutyanys NpUMEHUMOCTU: €CTh CTPYKTypa JaHHBIX, JJII KOTOPOMl HYXHO peaiu30BaTh
OJIMH WJIM HECKOJIBKO CITOCOO0B 00X0/1a — KaX/IbIi OCYILIECTBIISICTCS OTACIBHBIM UTEPATOPOM.

YyacTHUKH:

* [terator — oO6mmit uaTEpdEIic s JOCTyNa U 00X0/1a CTPYKTYPHI TaHHBIX;
* Concretelterator —

O KOHKPETHBIN crocod 00xoxa;

O IOMHHMT MO3UIUIO Kypcopa (TEKYLIUH JIEMEHT);
* Aggregate — uaTepdeiic Ut CO31aHUs UTEPATOPa;
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ConcreteAggregate — peanuzanus unTepdeiica Aggregate.

Concretelterator
: + First()
Client O + Next()
+ lsDone()
Iterator //’7 + Cumertltem()
+ First()
+ Next() Ve
+ IsDone()
+ Currentltem()
ConcreteAggregate
Q + Createlterator()
Aggregate

+ Createlterator()

Pesynbrarsr:
MO//ICPKUBAIOTCS pa3HbIE CIIOCOOBI 00X0/1a;
ynpoiuaetcst uHTepderic Aggregate;
€CTh BO3MOKHOCTh UMETh OJTHOBPEMEHHO HECKOJIbKO aKTHBHBIX 00X0JI0B (CTOJNBKO, CKOJIBKO
00BEKTOB-UTEPATOPOB).

Strategy (Cmpamezus)
Knaccugukarus: odpaser noBeaeHusl.
Haznauenume: Ompenenser ceMEWCTBO alrOpUTMOB, WHKAICYJIHPYET KaKIBIH W3 HUX H

AC€IacT UX B3aUMO3aMCHACMBIMU.

MOTI/IBaHI/IﬂZ €CTb HCECKOJIBKO aJITOPUTMOB PCIICHUA O)IHOI71 3aJa4u, KOTOPBIC

HEXellaTelIbHO «3alllMBaThy B KJIMEHTCKUN KJIacc.

Curyanuu MIpUMEHHUMOCTH:
HNmeercst MHOTO pOJCTBEHHBIX KJIACCOB, OTIMYAIOIINUXCS TOJIBKO ITOBEICHUEM.
Heob6xoaumMo UMeTh HECKOJIBKO Pa3HBIX peaTn3aliii OJHON OMepaliuH.
HyXHO CKpPBITh OT KJIMEHTA CIOXKHBIC, CTICIU(DHYHBIC JISI aITOPUTMA CTPYKTYPhI JIaHHBIX.
VYrpoiieHue Kojia MEeTo/1a, MPEACTABISAIONIEro cO00M JITMHHOE BETBICHUE WK switch.
Y4acTHUKU:
Strategy — uHTEpdeiic oOmmii 11 ceMelCTBa AITOPUTMOB;
ConcreteStrategy — KOHKpeTHasI CTpaTETHsl, peaau3yroias HHTepdeiic;
Context — KOHTEKCT, HAIPABJISIOIIMHA 3aITPOCHI KJIUEHTA CTPATETHSIM;
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Clie

nt

-theContext

Context

<<uyses>>

<<Interface>>

Strategy

+ algorithminterface ()

ros

-

+ contextinterface ()

-StrategyRef
_

1

ConcreteStrategyA

ConcreteStrategyB

+ algorithminterface ()

+ algorithminterface ()

* Client — KJIMEHTCKHII Ki1acc.
Pesynbratsr:

* MHepapxusga KIaccoB CTpaTervil ONPEAENSIET CEMENUCTBO QJITOPUTMOB WM TMOBEICHU,
KOTOPBIE MO>KHO TIOBTOPHO HCIIOIH30BATh.

* Mukancynsiuus ajiropurMa B OTHCNbHBIA KJIacC IMO3BOJSET U3MEHSATh €ro HE3aBUCHMO OT

KOHTCKCTA.

* U36aBnsgemcs ot if u switch (ymyuiaem 4uTaeMoCTh KOJa).
* MUurepoeiic kmacca Strategy oOmmii g Bcex moakiaccoB ConcreteStrategy — HEBaKHO,
CIIO)KHA WJINM TpHUBHalbHAa MX peanu3auus. [losToMy BHONHE BEPOATHO, YTO HEKOTOpHIE
cTpateruu He OyIyT IONb30BaThCs Bcel MepedaBaeMoil MM HHpOpMaIend, 0coOeHHO

MPOCTEHIE.

[TpuBenem mpumMep UCHOIB30BaHMS 00pa3la /Uil pealu3alliy pa3HbIX CTpaTeruil pacuera

HaJIOI'0oB:

TaskController

which CalcTax

is needed? -—
P !

e Configuration
N..\ /
~ | SalesOrder V4
+calcTax() = _ _usethis
? CalcTax
CalcTax

+taxAmount(in itemSold : Salable, in gty : double, in price : double) : double

7N

USTax

CanTax

Decorator ([{exopamop)
Knaccugukanus: cTpykTypHbIi o0pasel.
Haznauenme: nobGaBieHne OOBEKTY HOBBIX OOS3aHHOCTEH B JMHAMUKE. AJIbTEpHATHBA

IoaKaaccaM.

MortuBamus: Hanpumep, xotum, urtoObr Oubnmorexka GUI morna mo6aBisiTe CBOiCTBa

(paMKy) WM HOBOE TMOBelAeHHE (MPOKPYTKY) K mrobomy osmementy GUIL

Jns  sToro

«obopaunBaem» 3meMeHT GUI B 00BekT-nekoparop. JlekopaTtop umeer TOT ke uHTepdeiic. On
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IepeayipecyeT 3arpocsl IEMEHTY, KOTOPBIN B HETO «3aBEPHYTY.

Cutyauuu NpuMEeHUMOCTH:
* Ul AMHAMHUYECKOTr0, MPO3pPAYHOro AJIs KIUEHTOB A00aBlIeHHs 003aHHOCTEN 00bEKTaM;
* JUIA peanu3aluu 00s3aHHOCTEH, KOTOPbIE MOTYT OBITh CHSTHI C 0OBEKTa,
* KOIJa pacuIMpeHHe IyTeM MOPOKICHHUS MOAKIACCOB M0 KaKUM-TO MPUYMHAM HEYT00HO MU

HEBO3MOXHO.
YyacTHUKY:

* Component — uHTEpdEIC 1715 TEKOPUPYEMBIX OOBEKTOB;
* ConcreteComponent — KJ1acC IEKOPUPYEMBIX 00BEKTOB;
* Decorator — nexopaTop, CCHUIAIOIIMKCS Ha JEKOPHPYEMBIH OOBEKT W ONpeAessroImuil

uHTepdeic sl IeKOpaToOpoB, COOTBETCTBYOMIHMI nHTEpPeiicy Component;
* ConcreteDecorator — peaiu3yeT Kakoe-JIn00 JOMOIHUTEIbHOE TIOBEICHUE;

e C(Client — KIMEHTCKHI KJI1acc.
Pesynpratsr:

e Jlo3Bomser ruOKO
N00aBIATh OOBEKTY HOBBIE
o0s3anHOCTH. OO0sA3aHHOCTH
MOTYT OBITh JOOABIEHBI WIIH
yIaJIeHbI BO BpeMs
BBITIOJTHEHUS MIPOTPaMMBI.
[Ipumenenue HECKOJIBKHX
JIEKOPaTOpOB  00ECIeYHBAET
coyeTaHue 00aBIsIEMBIX
00s13aHHOCTEIA.

e XOT9  JEKOPUPOBAHHBIN
OOBEKT M OOBIYHBI HMMEIOT
oOmwmii  uHTEepdeic, OHHU
pa3INYHBL.

* [lomyuaemas cucrema

<<Interface>>
-theComponent

Component €

-componentRef

Client >

=N

+ defaultMethod()

AN

1

0..1

ConcreteComponent

Decorator

+ defaultMethod()

+ defaultMethod()

component->defaultMethod() ﬁ

A

ConcreteDecoratorA

- addedState : int

+ defaultMethod()

ConcreteDecoratorB

- addedState : int

+ addedBehaviour()
+ setState()
+ getState()

Decorator::defaultMethod();
addedBehaviour();

+ defaultMethod()
+ addedBehaviour()
+ setState()

+ getState()

COCTOHT U3 MHOXECTBA MEIKUX OOBEKTOB, KOTOPBIE MOXO0XKH JIpYyr Ha Jpyra. [IpoekTHpoBIIUK,
pa30Mparoluiics B YCTPOWCTBE CUCTEMBI, MOKET JIETKO HACTPOUTH €€, HO IOCTOPOHHEMY
M3y4aTh U OTJIAXKUBATh €€ TAKEIO.

Paccmotpum mpumep, B KoTopoM Juts kiacca Ticket mpuMeHeHBI 1Be OOEpTKH IS ITeYaTH
C BEPXHHMM M HW)KHHUM KOJIOHTUTYJIOM. J[Marpamma KiiaccoB:

1

priHeader();
TicketDecorator:-pr Ticket();
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TicketDecorator priTicket();
priFoctern )y,

Client Component
+ ot Ticked)
SalesTicket TicketDocorator
+prtTicket() -myyComp ; Companant
+pit Tickutf) 0.1
.If:h. T | petTicket:
| | check if myComp is not null
calls myComp's priTicket
HeaderDecorator IFooterDecorator il ks
+priTicket() +pat Ticket()
-priHeader() HprtFootern()
e e~
priTickat: priTicket:




ILI/IanaMMa Koomepannuu, IEMOHCTpUpyromas nernovKy O6’beKTOB, 3aJIeiICTBOBAHHBIX npu
rneyaTu:

:SalesOrder ‘Footer

VAN

‘Header :SalesFooter

Jlumepamypa k nekyuu 10

1. Tamma 3., Xenm P., JIxxoncon P., Bmuccunec [x. [lpueMbl 00eKTHO-OPHEHTHPOBAHHOTO
npoekTupoBanus. [lartepusl npoextupoBanus. — CI16.: ITurep, 2001.

2. Kynsamun B. B. Texnonoruu nporpammupoBanusi. KomnonenTHslid noaxon. — M.: bunowm.
Jlaboparopus 3nanuit. 2007
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JNlekuma 12. TexHonoruss co3gaHusi MNpPOrpamMMHOro obGecne4yeHus.
Rational Unified Process (RUP)

OcHognbie onpeodenerus:

Texnonocuss cozoanuss 110 (TC II0) — 3710 yHopsAao4YeHHass COBOKYIHOCThb
B3aMMOCBSA3aHHBIX TEXHOJOTHYecKHX rnporeccoB B pamkax JKI I10.

Texnonocuueckuii npoyecc — 3TO COBOKYIHOCTb B3aMMOCBSI3aHHBIX TEXHOJOTHYECKUX
onepanuu.

Texnonocuueckass onepayusi — OSTO OCHOBHAs €AMHULA pabOThI, BBIOJIHsAEMAs
OTIpeIeICHHON POJIbI0, KOTOPAS:

*  [0Jpa3yMeBaeT YETKO OIPEEeIEHHYI0 OTBETCTBEHHOCTh POJIH;

* JJaeT YETKO OIpeJeNIeHHBIH pe3ynbTaT (Habop paboumx MpPOAYKTOB), Oa3upyroUMiics Ha
OTpe/IeNICHHBIX UCXOIHBIX JAHHBIX (ApyroM Habope pabouux MPOIyKTOB);

* MpeaCTaBiseT cOOOW eAMHUIy pabOThl C KECTKO ONPEACICHHBIMM TI'paHHLIAMH, KOTOpbIE
YCTaHABJIMBAIOTCS TP TUIAHUPOBAHUY TIPOCKTA.

Pabouuii npooyxm — undopmanoHHast WM MaTepuaabHas CyIIHOCTh, KOTOpas CO3/1aeTcs,
MOTUGUIMPYETCSI WA HCIONB3YEeTCS B HEKOTOPOW TEXHOJIOTMYECKOW omepanuud (MOJeNb,
JTOKYMEHT, KOJI, TECT U T.II.).

Ponv — onpeneneHne MOBEACHUST W O0SM3aHHOCTEW OTAEIHHOTO JIMIIA WM TPYIIIBI JIAI B
cpene opranuzanuu-paspadoruuka [10, ocymecTBIAIONMX eSTEIbHOCTh B paMKaX HEKOTOPOTO
TEXHOJIOTHYECKOTO MPOIECCa U OTBETCTBEHHBIX 32 ONPE/ICICHHBIC pab0oYre MPOAYKTHI.

Pykosodcmeo — mpakTHUECKOE PYKOBOJCTBO IO BBIMOJHEHUIO OJHOW WM COBOKYMHOCTH
TEXHOJIOTHYECKUX OIeparii. PykoBoJCTBa BKIIFOUAIOT METOAMYECKIE MAaTEPUANIbI, HHCTPYKIIHH,
HOPMATHUBBI, CTAHAAPTHI U KPUTEPUH OLIEHKHU KauecTBa pabOUYUX MPOTYyKTOB.

Uncmpymenmanonoe  cpeocmeo  (CASE-cpenctBo) —  mporpaMmMHOE — CPEICTBO,
o0ecrneurBaoIee aBTOMaTH3UPOBAHHYIO TMOAJEPKKY NEATEIbHOCTH, BBIIIOJHAEMON B paMKax
TEXHOJIOTUIECKUX OTICPAITHIA.

Metoauueckme
mMarepuansl,
MHCTPYKLH,
HOpMaTUBbI
1 CTaHAapThLI,
KpuTepumn
OLIEHKU
UcxopHble pesynkTaToB
OaHHble l
B CTaHAapTHOM
npeacrasBneHnn
(AOKYMEHTD I, TexHonoru4yeckas PesynbTats! B
paboune > onepauvsi —» cTaHAapTHOM
marepwuanbl, npeacraBneHnn
pe3ynbTarhl
npeabiayLen T
onepauumn)
UcnonHurenu,

nporpaMmMHbie u
TexHu4eckKue
cpenctea

OcHOBHBIM TpeOoBaHMEM, HpeabsaBiIsieMbIM K coBpeMeHHbIM TC 11O, sBisgercs wux
cootBercTBUe craHmapTam sku3HeHHoro mukima (OKIL[) IO wu oleHkoi TEXHOJOTHYECKOU
3penoctu opranuzanuii-papadorunkos (ISO 12207, ISO 9000, CMM wu ap.). CornacHo 3Tum
HopmatuBaM, TC I1O momkHa moaaepKuMBaTh MOJHBIA Habop mporeccoB JKI[, Kk KoTOpbIM
OTHOCATCS:

*  ympaBlieHUE TpeOOBaHUSIMU;
* aHanu3 u npoektupoBanue I10;



e pazpabortka [10;

*  OKCIUTyaTallus;

*  COINPOBOXICHHE;

*  JIOKyMEHTHPOBAHWHC;

* ympaBlieHue KOHUrypanuen u u3MEeHEHUSIMU;
* TECTUPOBAHUE;

*  yIpaBlIEHUE NMPOEKTOM.

[Tonnota mnoanepxxkku mnpoieccoB KI[ IIO pomkHa mnomIepKUBATHCS KOMILIEKCOM
uHcTpyMeHTaNbHBIX cpelcTB (CASE-cpencts). Takxke ecTh psii Apyrux TpeOOBaHMNA:
*  aANTHPYEMOCTh K YCIOBUSAM IPUMCHEHUS;

*  MOAJep)KKa MOCTaBIIMKA;
* MPOCTOTA UCIIOJIb30BAHMUS,
*  YJIOBIETBOPUTEIBHBIE CTOUMOCTHBIC XapaKTEPUCTHKH.

B kauectBe npumepa TC I1O paccmorpum Rational Unified Process (RUP).

RUP sBasiercst pa3BUTHEM Tpoliecca pa3padOTKH, MPUHATOTO B komnanuu Ericsson B 70-
x—80-x romax XX Beka. Ora wMmomenb Obwia cosmaHa Jxekooconom (Ivar Jacobson),
BriocuencTBuM, B 1987, ocHoBaBmmM coOcTBeHHYI0 Kommanuio Objectory AB mMeHHO st
pa3BUTHSL TEXHOJIOTMUYECKOTO mporecca pazpadbotku [1O kak OTAeNnbHOTr0 MpPOAYKTa, KOTOPBIN
MOKHO OBLTO OBbI IEPEHOCUTH B Jpyrue opranusanuu. [locne BnmuBanus Objectory B Rational B
1995 paszpabotku JI>xekoOcoHa ObLTM HMHTETpUpOBaHBI ¢ pabotamu Poiica (Walker Royce),
Kpaurena (Philippe Kruchten) u byua (Grady Booch), a Takxe ¢ pa3BuBaBIIMMCs TapajuieIbHO
yHHUBEpCcaJIbHBIM s13bIKoM MonenupoBanus (Unified Modeling Language, UML).

Rational Unified

2000 ...
Process 2000 ...
Rational Unified 1999
Realtime __—— Process 5.5 ~ . ——UML13
»ﬁ Project management

Performance—" Rational Unified D Objectory
testing -~ Process 5.0 1998 Ul design

Busi.ness_ ,ﬁ Data Engineering
Engineering
Configuration Rational Objectory  10/1997 =~ UML 1.1
& change Mgmt Process 4.1
Requirements f
College

Rational Objectory

121996  SQA
/ Process 4.0 Process
OMT //;1 1‘ ‘\\\>

Booch  Rational Object
UML 0.8  JDISCIOTY 1995
Approach Process 3.8

RUP B 3HauuTenbHOW CTENEHH COOTBETCTBYET YKa3aHHBIM Bbllle TpeOoBaHusiM. Ee
OCHOBHBIMH IIPUHLUIIAMH SIBJISFOTCS:



Pannee onpeoenenue puckos u evipabomrxa omeemuvix mep. B Havdane kaxmon craaum XKI]
COCTaBJISIETCSI CHMCOK PUCKOB (Mpumepbl: HeocBoeHHasi CII, nHTerpamnus ¢ yHaciieJJOBaHHBIM
KOZIOM, Opr. mpo0isieMsbl). [1o kaxxoMy pHCKY M3 CIIMCKA COCTABIIAETCS MEpPEeYeHb OTBETHBIX
Mep. RUP yunTeiBaeT M3MEHUYMBOCTh PUCKOB — HA Pa3HbIX dTalax MPOEKTa CIIMCKU PUCKOB
pa3HbIe.

Buvinonnenue  mpebosanuii  3axazyuxog.  TpeOGoBaHHMsS ~ ONMMCHIBAIOTCS  BapUaHTaMU
UCIONIb30BaHus. BapuaHThl UCIONIB30BaHUS — 3TO OTIIPaBHasl TOYKA CO3JaHUS IS MOJENN
aHaJIM3a ¥ MPOeKTHON Moxaenu. [lnannpoBanue U ynpaBiaeHUE IPOEKTOM BEJIETCS HA OCHOBE
BapUAaHTOB HCIOJIb30BaHMs. BapuaHThl HCIIONB30BAHUS SBISIOTCS «CBIPhEM» JII TECTOB U
I10JIb30BATENbCKON JOKYMEHTAIMH.

Konyenmpayusa na pabomarowem xoode. Ilporpecc npoexkTa OLEHUBAETCS MO TOMY, Kakas
4acTb CUCTEMBI TOTOBa U pabotaeT. [IpakTuka — Mydiuii KpUTepuit MpOBEPKU MPABUILHOCTH
TOTO WJIM MHOTO pelieHusi. Bee pabourie mpoayKThl IPOEKTa 32 UCKIIFOUEHUEM pabO0TAaIOIIEro
KOJIa SIBJIIFOTCSI BCIIOMOTATEIbHBIMU, TIO3TOMY HE CIEQYET CIJIENO MX CO3/1aBaTh JIUIIb M3-3a
TOTO, 4YTO OHM YKa3aHbl B pyKoBoJcTBax 1o RUP.

I'omognocmb K usmMeHeHusam ¢ camoz20 Hadana npoekma u ynpaeénenue umu. Cucrema
CJIMIIKOM CJIO’KHA, 4TOOBI C CaMOro Haydajia MOJYYUTh BEPHOE U OKOHUYATEIbHOE MPOEKTHOE
peuieHue. VM3MeHeHUsT MO3BOJSIOT yaydlllaTh MPHUHATHIE pemeHus. MTtepaTuBHBIN mpolecce
MO3BOJIIET HCIPABIATh ACPEKThl, [OMyIICHHbIE Ha paHHUX wurepanusx. CTOUMOCTh
U3MEHEHUH B XOJe TNPOEKTa YBEIWYHBAETCsS. YIpaBICHWE HW3MEHEHUSMHU I[03BOJISIET
YIOXKHUTHCS B OIO/IKET U CPOKH.

Coopxa  cucmemvl  u3  Komnowenmos. KOMIIOHEHTHas  apXUTEKTypa  IO3BOJSET
BOCTIOJIb30BAThCSl  MPEUMYIIECTBAMU  MHKAMCYISIUHU: TOBBIIAET MOTUPUIIUPYEMOCTh
CHCTEMBl U BO3MOXHOCTH TOBTOPHOTO HCIOJBb30BaHUs ee yacTeid. CTOMMOCTh pa3paboTKu
CUCTEMBI MOXXET OBbITh CHIDKEHa 3a CYeT HCIOIb30BaHUs KOMIIOHEHTHBIX IaThopM
(J2EE, .NET).

Buzyanvnoe mooenuposanue. I'padudeckne moaenu 6ojee HATJISIIHBI, YIOOHBI Y€M TEKCThI
HA €CTECTBEHHBIX M (hopManbHBIX si3bikax. UML — cTraHmapTHBINA S3bIK, TaK YTO MOJENU
MOHSATHBI OONBIION ayTUTOPHUH (COCTOSIIEH HE TONhKO U3 mroaei, Ho u u3 CASE-cpencts),
[0 TOW XK€ NMPUYMHE HMEeTCsl OOJIbIIEe BO3MOXKHOCTEH JJIsi MOBTOPHOTIO HCIIOJIBb30BAaHUS
MOJIEEMN.

Obecneuenue kauecmea 6 meuernue éceeo JKIJ. Victonb3yercs yrpexaaroniee TeCTHpOBaHHE,
JI03yHr kotoporo: «Tectel pasbiie mnporpamm!» PerpeccMOHHOE TECTUpOBAaHUE WU
nepBooYepeHas peanu3alus NPUOPUTETHBIX BAPUAHTOB HMCIIOJNB30BAHUS O0ECTIEUYNBAIOT
HA/IKHOCTh KIIIOUEBON (PYHKIIMOHAILHOCTH cUcTeMbl. KauecTBO co3aeTcss B TEUEHHE BCETrO
KU3HEHHOTO IMKJA 3a CYET TOro, YTO BCe pabouue MPOAYKTHI KPUTUYECKU OILIEHHWBAIOTCS
IIPU PELICH3UPOBAHUU.

Ha pucynke nokazano o6uree npencrasienne RUP B 1Byx nsmepeHusx:

TOPU30OHTAJIBHOC HU3MCPCHHUC TMPCACTABIACT BpPCMs, OTPAKACT AUHAMUYCCKHE AaACIICKTbBI
MponecCoOB U ONICPUPYET TAKMUMU IMMOHATHUAMU, KaK CTaAUU, UTCPAIUU U KOHTPOJbHBIC TOUYKH,
BCPTHUKAJIbHOC U3MECPCHUC OTPAXKACT CTATUUCCKUC ACIICKTBI IIPOLECCOB U OIICPUPYCT TAKUMHU
HOHATHUAMU, KaK BUJABI ACATCIIbHOCTH, pa60qne MPOAYKTBI, UCTIOJTHUTCIIN U JUCIHUIIIINHBI.

Junamuueckuii acnexm

Cornacno texnomorun RUP, XKI[ IO pazOuBaercsi Ha OTHEIbHBIE LHKIBI, B KaXXJIOM

M3 KOTOPBIX CO34aCTCA HOBOC IIOKOJICHUC IIPOAYKTaA. Ka)K,I[LIﬁ OUKJI, B CBOIO OYCPCIb,
pa36I/IBa€TCH Ha 4CTBIPC MOCJIICA0BATCIIbHBIC CTAIUH

HavayibHas cTaaus (inception);

cTanus pa3pabotku (elaboration);
CTaJusl KOHCTpyUpoBaHus (construction);
CTaJus BBOJA B IeHCTBUE (transition).



Ctaguu

HavanbHas PaspaboTka Beolil
KoHcTpyupoBaHue A
OcHoBHble npouecchol CTaaug nencrene

Mogenvposakue 6usHec-npoueccos i
OnpepeneHne TpeboBaHui /ﬁ\

AHanNM3 1 NPOeKTUpPOBaHME R

Peanusauus /ﬂ

TecTupoBaHue

PasBepTbiBaHue

BcnomoraTtenbHble NpoLecchl

YnpaBneHne koHdurypauuen n nsm.
YnpaBneHue npoekTomM :

CosgaHne nHppacTpyKTypbl i
MpeaBapur. I I/ITep‘ l/ITep Urtep. | UTep. ‘VITep VITep VITep
#1 #n U #Hn+1 THn+2 #m+1

nTepauna

NTepauun
Puc. Obwee npeocmasnenue RUP

Kaxxnas craausa 3aBepiiaercs B 4YETKO OIpPEAETICHHONW KOHTPOJBHOM Touke (milestone).
B 3TOT MOMEHT BpeMEHM JOJDKHBI JIOCTMraThCsl BaKHBIE pE3yJIbTaThl U IPUHHUMATHCS
KPUTHYECKH Ba)KHBIE PEIICHUs O JalbHeHIeil pa3paboTke.

IlepBpiMM [ByMS CTaaMsMM SIBJISIFOTCS HadajbHas CTaaAus NpoekTa U paspadorka. Bo
BpeMsl HayalbHOM CTaguM BbIpaOaThIBaeTCd OW3HEC-IUIAaH MPOEKTa, OMpEHeseTcs, CKOJIbKO
npUOJIM3UTENIFHO OH OYAET CTOMTh W KaKOW J0Xoj mpuHeceT. OnpeaemnstoTcsl TaKkKe TpaHUIIbI
MIPOEKTA, ¥ BBIMOJIHACTCS HEKOTOPBIA HAYaJbHBIN aHAIHU3 7Sl OLIEHKHU Pa3MepoB MPOEKTA.

Pe3ynbpraTamMu HayanbHOM CTaUU SIBISIOTCS:

e oO0mee onMcaHUE CHUCTEMbl: OCHOBHbIE TpeOOBaHMSI K IPOEKTY, €ro XapaKTEepUCTUKU U
OrpaHUYCHMUS;

* HavyaJbHasg MOJEJb BAPUAHTOB UCIOJIb30BaHU (CTENEHb TOTOBHOCTH - 10-20%);

*  HAYaJIbHBIN MMPOEKTHBIN II10Cccapuil (CI0Baph TEPMUHOB);

* HavyaJlbHbBIN OM3HEC-IUJIaH;

*  [UIaH IPOEKTa, OTPAXKAIOIINHI CTAIUU U UTEPALIUY;

*  OJMH WM HECKOJBKO IPOTOTHUIIOB.

Ha cragum pa3paboTku BBISBISIIOTCS OoJiee JeTalibHble TpeOOBaHUS K CHUCTEME,
BBITIOJIHSCTCS. BBHICOKOYPOBHEBBIM aHAM3 MpPEIMETHOW 007acTd M TMPOEKTUPOBAHMUE IS
MOCTpOCHUsI 0a30BOM  apXUTEKTYyphl CHCTEMBI, CO3JA€TCi IUIaH KOHCTPYHUPOBaHUS U
YCTpaHAIOTCs HanboJiee PUCKOBAHHBIE AJIEMEHTHI ITPOEKTA.

Pesynbraramu ctaauu pa3paboTKu SBISIOTCS:

* MoOJeNb BAapUAHTOB MCIIOJIB30BaHMS (3aBeplleHHass 1o KpaiiHeli wmepe Ha 80%),
ornpeaensionas GyHKIMOHaIbHbIE TPEOOBaHUS K CUCTEME;

* [epevyeHb JOMOJHUTENbHbIX TpeOOBaHUU, BKJIOYas TpeOoBaHUS HeDYHKIHMOHAIBLHOTO
XapakTepa 1 TpeOOBaHUs, HE CBSI3aHHBIC C KOHKPETHHIMU BapUaHTaMHU HCIIOJIb30BAHMS;

* onucaHue 0a30BOIl ApXUTEKTYpbI OyAYIIEH CUCTEMBI;

* paboTaroluii NpOTOTHII;

*  YTOYHEHHbII OM3HEC-IIIaH;



* TUTaH pa3pabOTKH BCETO MPOEKTA, OTPAKAIONMINN UTEPAIMH U KPUTEPHUH OIEHKH TS KaKI0M
uTepaluu.

Cranus pa3paOOTKH 3aHUMAET OKOJIO MATOW YacTH oOIIel POI0IDKUTEILHOCTH TIPOEKTA.

RUP npencrasnsger co60i HTEpallMOHHBIN U MOIIArOBBIN MpoLEecC pa3pabOTKH, B KOTOPOM
nmporpaMMHOe oOecrieueHrne paspadaTeiBacTCs W peaym3yercs 1o dyacTsaM. Ha cramum
KOHCTPYUPOBAHUS TIOCTPOEHUE CHUCTEMBI BBINIOJIHACTCS IyTeM cepun wutepanuid. Kaxnas
WTepalMs SIBISETCS CBOETO poja MHUHHU-TIPOEKTOM. Ha kaxxmol utepanuu g KOHKPETHBIX
BAPUAHTOB  HCIOJB30BAHUSI  BBIMIOJNHSIOTCS  aHAIM3, [POCKTUPOBAHHE, KOJAMPOBAHUE,
TECTHPOBAaHWE W WHTErpamus («MHHH-Kackam»). Mrepanus 3aBepriaeTcss JIEMOHCTpaIUEH
pe3yIbTAaTOB MOJB30BATENISIM M BBIMOJIHEHUEM CHUCTEMHBIX TECTOB JUIsI KOHTPOJISI KOPPEKTHOCTH
peanu3anyy BapuaHTOB MCIOJIb30BAHUS.

IIpu urepatuBHON pa3pabOTKEe Ha Ka)XJAOMW WTEpPALMM BBIIIOJIHAIOTCS BCE IPOLECCHI, YTO
MTO3BOJISIET OMEPATUBHO CIPABIATHCA CO BCEMH BO3HUKAIONIMMHU TpoOnemamu. Mtepanum Ha
CTaJNM KOHCTPYMPOBAHHUS SIBJIAIOTCS OJHOBPEMEHHO WHKPEMEHTHBIMHU M TOBTOPSIOIIMMHUCS.
B xoHIle Kaxa0W uTepanuu JOJDKHA BBIMOJHATHCS MOJIHAs uHTEerpamnus. C Apyroi CTOPOHBI,
WHTETrpalysi MOXKET M JIOJKHA BBITIOJIHATHCS enle vame. [Ipuoskenus cienyeT MHTErpupoBaTh
MOCJIC BBITTOJTHEHUS KKJION CKOJIBKO-HUOY/b 3HAUYUTEILHON YacTH paboThl. Bo BpeMs kaxmoun
MHTETPALMH JIOJKEH BBITOIHATHCS MOJHBIA HA0Op TECTOB.

['maBHast 0COOCHHOCTh WUTEPAIIMOHHON Pa3pabOTKH 3aKIFOYAETCS B TOM, YTO OHA YKECTKO
OrpaHMYeHa BPEMEHHBIMM paMKaMH, W CABUTAaTb CPOKU HeAomycTumMo. CMBICT TakKux
OTpaHUYCHUH — TOAJICPKUBATH CTPOTYIO TUCIUIUIMHY pa3pabOTKHW W HE JOIYCKaTh MepeHoca
CPOKOB.

PesynbTaToM cTaguum KOHCTPYMPOBAHMS SIBISETCS TMPOJYKT, TOTOBBIM K Ieperaye
KOHEUYHBIM M0JIb30BaTeNsiM. Kak MUHUMYM, OH COJIEPKUT CJIeIyIOLIEe:

e TIO, unTerpupoBaHHOE Ha TpeOyeMbIX MIaTGopmax;
*  PYKOBOJICTBa IOJIb30BATEIIS;
* ONHCaHHWE TEKYILEH peaanu3alui.

Ha3nauennem cragum BBOJA B JICWCTBHE SBJSETCS TIepeaada TOTOBOTO IMPOJYKTa
B pacnopsbKeHUe nojb3oBareneil. JlaHHas cTaaus BKIIOYAET:

* Oera-TecTUpPOBaHME, TIO3BOJISIONIEE YOCAUTHCSA, YTO HOBas CHUCTEMa COOTBETCTBYET
OKHMIAaHUAM I10JIb30BaTEIICH;

* mapaienbHOe (QYHKIMOHUpOBaHWE ¢ cymiecTByromed (legacy) cucremoi, koTopas
MOJJIESKAT TTOCTETIEHHOM 3aMeHeE;

* KOHBEpPTUpOBaHHE 0a3 TaAHHBIX;

*  ONTUMM3ALHUIO MPOU3BOIUTEILHOCTH;

* 0OyueHHe MoJb30BaTeNeH U CIIEHUAIMCTOB CITY>KOBI COMTPOBOK/ICHHUSI.

Ha cragum BBOIa B J€WCTBUE TMPOAYKT HE JIOMOJHSAETCS HUKAKOM  HOBOM
(YHKIIMOHATBHOCTRIO (KpOME caMoro HeoOXoaumMoro MUHUMYMa). Bo BpeMs Hee TOJIBKO
BBUIABJIMBAIOTCS OIMMOKA W TNUIH(]YeTCs KavyecTBO. XOPOUIUM MPUMEPOM JUIsl CTaJlMd BBOJIA
B JIEUCTBUE MOKET CIYKUTh MIEPUOJT BPEMEHH MEXY BBIITYCKOM O€Ta-BEpCUM U OKOHYATEIbHOU
BEPCHUM MIPOJIYKTA.

Cmamuueckuil acnekm

Craruueckuii actiekt RUP npencraBieH 4eThIpbMsi OCHOBHBIMM 3JIEMEHTAMU
*  ponu;

*  BHUJBI paboT;
* paboume MPOIyKTHI;
*  JIUCITUIUTHHBI (TTPOIIECCHI).

[TonsiTre «ponby (role) onpenenseT MOBeACHUE W OTBETCTBEHHOCTh JIMYHOCTH WU TPYIIIIBI
JIMYHOCTEW, COCTABJISIONIMX MPOEKTHYIO KoMmaHay. OJHa JUYHOCTh MOXKET UrpaTh B IMPOEKTE
MHOTI'O Pa3jIu4HbIX POJICH.

BumoM paboThl KOHKPETHOTO WCIOJHUTENS TOHUMAETCS »JJeMEHTapHas pabora —



TEXHOJIOTMYECKasi OMpealtsi, BHIMOIHAEMAs UM.
Hucuunnuna (discipline) COOTBETCTBYET MOHSATHIO TEXHOJOTHYECKOro Tpolecca U
MpEeJICTaBIsIeT cOOOM MOCHeA0BATENHHOCTh PA0OT, MPUBOMAAIIYI0O K MOIYyYEHUIO 3HAYUMOTO
pe3yJnbTarta.
B pamkax RUP onpenenensl mects OCHOBHBIX TUCLUIUINH:

* MOCTpOCHHE OM3HEC-MOJIeNell;

* ompeneneHue TpeOOBaHUMH;

*  aHAIM3 U IPOEKTHUPOBAHUE;

*  peanuzanus;

*  TECTHUPOBAHME;

*  pa3BepTHIBAHUE;

U TPU BCIIOMOTaTENbHBIX:

* ympaBJiieHHE KOHPUTypalreil 1 "3MEHEHUSIMU;

*  yOpaBlIEHUE IPOEKTOM;

* cozIaHue UHPPACTPYKTYPHI.

[lo Oonpmieit wyacTu, colepKaHHUE OCHOBHBIX JUCHUIUIMH MBI  PacCMOTpENu

Ha npeabaymux Jeknusax. [lopTopum kpatko.

3amaun MOCTPOCHUs OW3HEC-MOJeNell — TOHSATH TPEAMETHYIO O0JIacTh WU Ou3HecC-

KOHTEKCT, B KOTOpBIX JOJDKHa Oyaer paboTaTh cuUCTeMa, M YOEAUTbCA, 4YTO BCe

3aMHTEPECOBAHHBIE JIMI[Aa TOHUMAIOT €r0 OJIMHAKOBO, OCO3HATh UMEIOIIUECS TTPOOIEMbI, OIIECHUTh

WX BO3MOXKHBIE DPEIIEHUS W WX IOCIEJCTBUS A OM3HEca OpraHu3aldd, B KOTOpoOil Oyner

pabotath cuctema. B paMkax 3Toii AMCIUIUTMHBI CO3/IAI0TCS CeyIomue padoune MpoTyKThI:

* BHIEHHUE OM3HECA;

*  TJIOCCapH E€ATENbHOCTH PEANPUATHS;

* Mojenb Ou3Hec-MpoleccoB (OMHUCHIBAIONIAS KOHTEKCT OW3Heca U OM3HEC-TPOIECCHI
MIPEANPUATHS HA THarpaMMe BapHaHTOB MCTIOJIb30BaHUS);

* Mojenb OusHec-aHanu3a (ONMHUCHIBAIOMIAsi MPOTEKAaHUE OW3HEC-TPOIecCOB, T. €. HUX
peanuzalyio, Ha JUarpaMmax B3aMMOJICUCTBHS, YYaCTHUKAMU KOTOPBIX SIBIISIIOTCA
UCIIOTHUTENU U OU3HEC-CYIIHOCTH, a TaKXKe Ha JuarpaMMmax AesTeIbHOCTH);

* onucaHus Ou3Hec-1Lenel, Ou3Hec-mpaBui U OM3HEC-COOBITHIA;

*  JIOTIOJHUTENbHAs Crelr(uKaIus On3Heca.

[TonydyeHHbIe MOENN CIY>KaT OCHOBOMW Il MOJieNie TpeOoBaHui u aHanm3a. [ToapoOHo

JTUCIUIUIMHA paccMaTpUBaliach Ha JIEKIHH « MojennpoBaHue OU3HEC-TIPOIIECCOBY.

3anaun onpenenaeHust TpeOOBaHUMN — MOHATH, YTO JOJIKHA JIelaTh CUCTEMA, U YOSTUTHCS BO
B3aUMOMOHMMAHUU [0 3TOMY TOBOJY MEXIy 3aWHTEPECOBAHHBIMHU JIUIAMHU, OIPEACIUTH
IPAaHMIIBI CUCTEMBI M OCHOBY JJIS IIJIAHUPOBAHUS MTPOEKTA U OLIEHOK 3aTPAT PECYPCOB B HEM.

TpeOGoBanusi TPHUHATO (UKCHPOBATH B BHJE MOJCIH BAaPUAHTOB HWCIIOJIB30BAHUS U
pa3IMYHBIX JOKYMEHTOB: OIMCAHWWA BApUAHTOB UCIOJIb30BAHUS, KOHUEMUIUU CUCTEMBI,

TJIOCCapusi CUCTEMBI, JOIMOJIHUTEIBHON CHelU(pUKAIIN, OTpakarmeld HedyHKIIMOHAThHBIC

TpeboBanus. IlogpobHO nucuuIUIMHA paccMarpuBasiiack Ha Jekuuu «TpeboBanus K

MIPOTrPaMMHOMY O0ECTICUCHHIOY.

3amayn aHanmu3a W MPOEKTUPOBAHUS — BBIPAOOTATh APXUTEKTYPY CHCTEMBI Ha OCHOBE

TpeboBaHu, yOSIUTHCSA, YTO JaHHAS apXUTEKTypa MOXKET ObITh OCHOBOM pabOTaroIIe CUCTEMBI

B KOHTEKCTe ee Oyayliero HCIOoNb30BaHUA. B pe3ynbrare AOMKHAa TOABUTHCS MOJETh

MPOCKTUPOBAHMS, BKIIOYAIOIIasi B ce0s JuarpaMMbl KJIACCOB CHUCTEMBI, JUarpaMMbl €€

KOMITOHEHTOB, JIMarpaMMbl B3aUMOJICHCTBHUS MEXIy 00bEKTaMu B XOJ€ pealu3allii BapHaHTOB

WCTIONIG30BAHUs, JIMarpaMMbl  COCTOSIHUM  JUIS  OTJENBHBIX OOBEKTOB W JIMarpaMMBbI

pa3BEpTHIBAHMS, A TAKXKE€ MOJENb Pa3BEPTHIBAHUS M JIOKYMEHT — OINMUCAHUE APXUTEKTYpHI.

[Toapo6HOE paccMOTpeHME TUCIUILTUHBI CM. B JICKIUAX 6, 7 11 9.

JlucuuninHa peanu3ali  pelaeT ClIeAyIoUMe 3aJadyd — ONPEIEIUuTh CTPYKTYpPY

HCXOJHOTO KOJla CHUCTEMBI, pPa3paboTaTh KOJ €€ KOMIIOHEHTOB U TPOTECTHPOBATh WX,



MHTETPUPOBAThH CUCTEMY B paboTatoiiee 1enoe. OHa BKIIOYAET B ceOsl:

* Peamuzanuio apxXUTEKTYphl (IEPeXoJ OT MPOSKTHON MOJETM K MOJAENTH peallu3allny,
NPE/ICTaBJICHHOW B BUJIC TUAarpaMM KOMITIOHEHT M TUarpaMM aKeToB).

*  BripaboTky miiaHa cOOpKH IS KaXkKI0H UTepaIlii.

* PacnpeneneHue KOMIIOHEHTOB CUCTEMBI IO y3J1aM BBIYUCIUTETHHON CPEJIBI.

* Peanmm3anuio Ko/a KI1accoB U TOJICHCTEM.

* [IoKOMITOHEHTHOE TeCTHPOBAHHUE.

Peanuzanuio apXuUTEKTyphl OCYIIECTBIISIET apXUTEKTOP. 3aKIIOYaeTCs OHA B TPACCHPOBKE
MPOCKTHBIX KJIACCOB, IAKETOB M TIOACHCTEM B KOMIIOHCHTHI W YCTaHOBJICHHUU CBs3EH
(3aBUCUMOCTEI) MEXKTy KOMITOHCHTAMH.

[Tnan cOopku omnwchiBaeT (PYHKIIMOHAILHOCTh, KOTOpas JOJDKHA OBITh peajr30BaHa B
ownne (cOOpKe) M Te KOMIIOHEHTHI, KOTOPbIE BXOAST B Owia. [ImaHBI COCTaBISET CHCTEMHBIH
HUHTETPaTop.

3a peanu3anuio Koaa 0TBeYaeT HHKEHep 10 KOMIIOHEHTaM.

[TOKOMIIOHEHTHOE TECTUPOBAHUE — 3TO PA3JEIBHOEC TECTUPOBAHHE KOMIIOHEHT CHUCTEMBI.
OcyIiecTBIIIET €r0 HHXKEHEP M0 KOMIIOHEHTaM ITyTeM TECTUPOBAHMSI CIIEIUPUKANNN («ISPHBIHA
SIIIIAK») U TECTUPOBAHUS CTPYKTYPBI («OCIIBIH SIIHK ).

JlucuuInHa TECTHPOBAHUS PEIlaeT CICAYIONINE 33aJa4d — HAWTH W ONMHCATh J1e(eKTHI
cucTeMbl (IIPOSIBJIICHUSI HEJAOCTATKOB €€ KauecTBa), OICHUTh €€ KadeCTBO B IIEJIOM, OIICHUTH
BBITIOJTHEHBI WJIM  HET TUIOTE3bI, JIeKAIUe B OCHOBE MPOSKTUPOBAHUS, OILEHUTH CTENEHBb
COOTBETCTBHSI CUCTeMbI TpeOoBanusM. OHa BKITIOYAET B ceOs:

* [lnmanupoBaHUE TECTOB Ha KaXJI0H HTEpAIIHH.

* CocraBieHHe TECTOBBIX BAPHAHTOB (test-case) U TECTOBBIX CIieHapueB (test scripts).

* TectupoBaHmue ¢ 1ETBI0 OOHAPYKEHUS 1e(DEKTOB.

TecToBbII BapHaHT BKIIIOYAET BXOJHBIC JaHHBIC, YCIOBUS BHITIOTHEHHS OT/IEIBHBIX I1aroB
U KOPPEKTHBIC OTBETHI CHUCTEMBI I BCSAKOTO Illara, Ha KOTOPOM OTBET CHCTEMBI MOXHO
HaOmoath. C BapMaHTOM TECTUPOBAHUS CBSI3aH OJMH WU 00Jiee TECTOBBIX CIIEHAPUEB.

TecToBEI# ClieHapuit — CITOCOO BBIMOTHEHUS OHOTO MJIM HECKOJIBKHAX TECTOBBIX HAOOPOB B
pamMKax TeCTOBOTO BapyaHTa. BBIMONHAETCS BPYUHYIO MU aBTOMATHYECKH.

TecToBbIC BapuaHTBI M CIEHApUU pPa3padaThIBAIOTCS WH)XKCHEPAMH 110 TECTHUPOBAHUIO.
HekoTtopsie TecToBble BapuaHTHl MpeAHA3HAYEHBI ISl MHTETPAIIMOHHOTO TECTUPOBAHUS, OHU
MIPOBEPSIOT IEIIOCTHOCTh COOPKH, T. €. IPABMILHOCTh B3aMMOJICHCTBHSI KOMITOHCHT, BOIIEIINX
B COOpKy. 3a TecTHUpOBaHHME IEIOCTHOCTH OTBEYAET TECTHPOBIIMK IEIOCTHOCTU. Jlpyrue
TECTOBBIC BAPUAHTHI UCIIOIB3YIOTCS MIPH CHCTEMHOM TECTHPOBAHUU — TPOBEPKE MPABHILHOCTH
paboThl CHUCTEMBI B II€JOM. 3a HEro OTBEYaeT CHCTEMHBI TecTUpOoBIIMK. [lomuMoO »TOTO
MIPUMEHSFOTCSI IPYTHE BUJIBI TECTUPOBAHUS:

* perpeccuoHHOe (TIpU KOTOPOM HOBBIE COOPKH IMPOBEPSIFOTCS HA TECTaX JUIS MPEIbIIYIIHX
cOOpOK, TOCKOJNBKY TIPH WHTETPAIlMM HOBBIX KOMIIOHCHT MOXET OBITh HapyIICHO
NPaBUIbHOE (PYHKITMOHUPOBAHKUE CTAPBIX M CUCTEMBI B LIEJIOM);

*  HMHCTAUIALIMOHHOE (TIPOBEpKa BO3MOKHOCTH YCTAHOBKH CHCTEMBI Ha BEIYHCIUTEILHOU cpesie
Y TIPaBHJILHOCTH PabOTHI HHCTAIUIATOPA);

*  KoH(HUTypanmoHHOE (TPOBEepKa padOTHI CUCTEMBI B pa3HBbIX KOH(DHUTYpaIHsIX);

* oTpulaTenbHOE (TPOBEPKA YCTOMYMBOCTH CHCTEMBI Ha 3aBEIOMO HEBEPHBIX ITAHHBIX, MPHU
HEBEPHBIX JICUCTBUSAX TIONB30BATENSl — «3allUTa OT Jypakay — MPH HEIOCTATOYHBIX
pecypcax);

* Harpy3o4Hoe (TpoBepka HEPYHKIIMOHATBHBIX CBOWCTB, HANpUMEp, MPOU3BOJIUTEIHHOCTH,
MIPOITYCKHOM CITOCOOHOCTH).

JlucuuruHa pa3BEepTHIBAHUS PEIIaeT CICAYIONINE 3a7aud — YCTAaHOBUTH CHUCTEMY B €€
paboueM OKPY)KCHUHU M OIICHUTh €€ paboTOCIOCOOHOCTh Ha TOM MECTE, IJIe OHA JIOJDKHA OynieT
paboTatsb.

VYrpaBieHne KOHQUTYpAlMsIME W W3MEHEHHMSIMH pEIIaeT CJICHyIIUe 3aJadd  —



ONPENEICHUE JJIIEMEHTOB, IOMJIEXKAIIMX XPAHCHUIO B PEHNO3UTOPUM IIPOEKTa U IIPaBUI
MOCTPOEHUSI M3 HUX COTJIACOBAHHBIX KOH(UTrypanui, NojfepiaHHe IEeTOCTHOCTH TEKYLIETro
COCTOSIHHSI CUCTEMBI, ITIPOBEPKA COITIaCOBAHHOCTH BHOCUMBIX U3MEHEHUM.

VYnopaBiieHne NPOEKTOM pelaeT CIeAYIOIUe 3aJadyd — IUIAHWPOBAHME, YIIPABICHHE
NepCcoHaNoOM, oObOeclieyeHue  B3aUMOJCWCTBUS Ha  Olaro  MIpoeKTa  MEeXIy  BCEMHU
3aMHTEPECOBAHHBIMU JIMIIAMH, YIPABICHUE PUCKAMH, OTCIEKHMBAHUE TEKYIIETO COCTOSHUS
IIPOEKTA.

Co3nanue MHQPACTPYKTYphl pellaeT CIEAYHOIIME 3aJaud — MOACTpOiKa Iporecca Moj
KOHKpPETHBIH MPOEKT, BEIOOP U 3aMeHa TeXHOJIOTUIl HHCTPYMEHTOB, UCTIOJIBb3YEMBIX B ITPOEKTE.

1. RUP onupaercs Ha HMHTErpupOBaHHBIM KOMIUIEKC MHCTPYMEHTaJbHBIX cpelncTB Rational
Suite, obecnieunBarOLIHii MOAEPKKY MOTHOTO KU3HEHHOTO 1Hkia [10.
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