KoHcnekT nekumn no Kypcy «OO6bEeKTHO-OpPUEeHTUPOBaAHHLIM aHanu3s
M NPOEeKTUpOBaHUE»

JNlekuma 1. OcHoOBbI NPOrpaMmMHON UHXEeHepun

OcHOBOM MPOEKTUPOBAHUS MPOTPAMMHOIO OOECHEeUEHHUs SIBISIETCS CUCTEMHBINH IMOAXOI.
Cucmemmbiii NOOX00 — 3TO METOJ0JIOTUS UCCIIEIOBaHUs 00BEKTA JIt000H MPUPO/Ibl KAK CUCTEMBI.
Cucmema — 3TO COBOKYMHOCTb B3aMMOCBSI3aHHBIX YacTeil, paboTalIUX COBMECTHO
JUIS JOCTUXKEHUSI HEKOTOporo pesynbrara. Omnpeaesisioniuil npu3HaK CHUCTEMbl — IOBEACHUE
CUCTEMBI B LIEJIOM HE CBOJMMO K COBOKYITHOCTH IOBEJCHMSI YACTEH CUCTEMBI.

Ilpoepammnoe obecneyenue — 3TO CHCTEMa, BKJIIOYAIOIMIas B ce0sl: KOMIBbIOTEPHbIE
MIPOrpaMMbl; TOKYMEHTALINIO; JaHHbIE, HEOOXOIUMBIE JUIsl KOPPEKTHON pabOThI IPOrpamMM.

IIpoexmuposanue [10 — 310 niporiecc coznanus crenudukanuii [10 Ha 0CHOBE UCXOTHBIX
TpeOOBaHUM K HEMY.

Ilpoexm 110 — coBokynHocTh crienudukanuii [10 (BKIOYarOmMUX MOJEIN U MPOEKTHYIO
JOKyMEHTaIu0), obecrneunBaromux coszganue [IO B KOHKpETHOHM NpOrpaMMHO-TEXHHUYECKON
cpeze.

I1O MoxHO pa30uTh Ha /IBa KJIacca: «Majioe» U «OOJIbIIoE.

«Manoe» npoepammmnoe obecneuenue UMEET CIEYIOIINE XapaKTEPUCTUKHU:
® pelIaeT OJIHY HECIOXKHYI0, YETKO MOCTaBJICHHYIO 3a]1a4y;

e pa3Mep MCXOJHOTO KOJa HE MPEBbIIIAET HECKOJIBKUX COTEH CTPOK;

® CKOpOCTh pabOThl MPOrPaMMHOT0 OOecredeHus U HEOoOXOIUMbIE €My PECYpChbl HE UTParoT
00JIbII0N poH;

e ymiiep0 OT HENMPaBUIILHOUM pabOTHI HE UMEET OOJIBIIIOTO 3HAYCHUS,

e MOJEpHHU3aLUs MPOrPaMMHOTO OOecreueHus, JONOJHEHHE €ro BO3MOXKHOCTEH TpedyeTcs
penKo;

e Kak NpaBWjo, pa3padaTbIBaeTCs OJHUM IMPOrPaMMHUCTOM WM HEOOJbIION rpynmnoi (5 wium
MEHEE YEeJIOBEK);

e 1oJpoOHas JAOKyMEHTalMs He TpeOyeTrcsi, ee MOXKET 3aMEHUTb WCXOJHBIH KOJ, KOTOPBIN
JOCTYIIEH.

«bonvwoey npocpammnoe obecneuenue wumeer 2-3 uaM  0OoJjiee  XapaKTEPUCTUK
U3 CIEAYIOIIETO MepeyHs:
pelIaeT COBOKYIHOCTb B3aUMOCBSI3aHHBIX 3a7ay;

MCI0JIb30BAHNE IPUHOCUT 3HAYUMYIO BBITOJY;

y100CTBO €ro UCIOJIb30BAHUS UTPAET BAKHYIO POJIb;

00s13aTeIbHO HAJIMYKE TIOJIHOW U TIOHSATHOW TIOKYMEHTAITUH;

HU3Kasi CKOPOCTh paObOThI IPUBOJIUT K NOTEPSIM;

cbou, HeMpaBUiIbHas paboTa, HAHOCUT OLTYTUMBIN yiiepO;

nporpaMmsbl B coctase [10 Bo Bpemsi paboThl B3aUMOJECHCTBYET C APYTUMU MpOrpaMMaMu U
[IPOrpaMMHO-aNIMapaTHHIMU KOMIUIEKCAMH;

paboTaeT Ha pa3HbIX IIaTGopmax;

e TpelyeTcs pa3BUTHE, UCIIPABIIEHUE OLINOOK, J00aBIEHNE HOBBIX BO3MOKHOCTEH;

e rpynna pa3paboTYMKOB COCTOUT U3 OoJiee 5 YeIoBeK.

Jlanee paccmarpuBaercss NpoekTupoBaHue «Oompmoro» I[10, mockonbKy co3aaHue
«MaJjioro» HE BBI3bIBACT OOJBIIMX TPYAHOCTEH, HE TpeOyeT CHEelUaJbHONW TEXHOJOTHUH U
UHCTPYMEHTOB.

Knaccudukanuss nporpaMMHBIX MPOEKTOB [0 pa3Mepy TIpydmnbl pa3padOTUYMKOB U
JUINTEIbHOCTH IIPOEKTA!
® HebOonbUIUE NPOeKMbl — IPOEKTHAS KoMaHAa MeHee 10 yemoBek, Cpok oT 3 10 6 MecsIeB;
® cpedHue npoexmol — poekTHast komanaa oT 20 mo 30 4enoBek, MPOTSHKEHHOCTh MpoeKTa 1-

2 roxaa;



® xpynHomacumadOHvle npoekmvl — TpoekTHas komanma oT 100 mo 300 uyenoBek,

MIPOTSHKEHHOCTD MPOEKTa 3-5 JIET;
e cuecammckue npoexkmol — apmus pazpadotauxoB ot 1000 1o 2000 yenoBek u Gosiee (BKIHOUAs

KOHCYJIbTAHTOB U COMCIIOJIHUTENEH ), MPOTSKEHHOCTh MpoekTa oT 7 1o 10 ser.

C xonma 60-x TOJOB TMpOLUIOrO BEKa JO CEroJHSAUIHUX JHEH MpoJoJIKaeTcs

TaK Ha3blBaeMblil «kpusuc [10». BeipaxkaeTrcsa OH B TOM, 4TO OOJIBLINE MPOEKTHl BBITOJIHAIOTCS
C MPEBBIIIEHUEM CMETHI PAacX0JI0B U/UIM CPOKOB OTBEIECHHBIX Ha pa3pabOTKy, a pazpaboTaHHOE
[0 ne o6Onagaer TpeOyeMbIMU (YHKIUOHAIBHBIMA BO3MOXKHOCTSIMH, MMEET HHU3KYIO
IIPOU3BOIUTEINBHOCTh M KadecTBO. 110 pe3ynpTaTaM HMCCIEIOBAaHWNM AMEPUKAHCKOW WHIYCTPUH
pazpabotku 10, BemonHeHHbIX B 1995 rony Standish Group (www.standishgroup.com), Tosbko
16% npoexToB 3aBEPIIUIIUCH B CPOK, HE MPEBBICHIIN 3aIJIAHUPOBAHHBIN OIOJKET U peaaIn30Balu
Bce TpeOyeMble (GYHKIMH | BO3MOXKHOCTU. 53% MPOEKTOB 3aBEPIIMIUCH C OIMO3JIaHHUEM,
pacxo/ibl MPEBBICHIIN 3allJIaHUPOBAHHBINA O1O/IKeET, TpeOyeMble PYHKIMHU HE ObLUIN peaarn30BaHbI
B NOJIHOM 00beMe. 31% MpoeKkToB ObLIM aHHYIMPOBAHBI 10 3aBeplieHus. i ABYX MOCIEAHUX
KaTeropuil MpoeKTOB OIOKET CpPeIHEro IMpOeKTa OKa3alcsi MpeBbIIIEHHBIM Ha 89%, a cpok
BbINIOJIHEHUS — Ha 122%. B mocnenHue rofpl NpOLEHTHOE COOTHOLIEHUE TPEX MEPEYUCICHHbIX
KaTeropuil NpOEKTOB HE3HAYUTEIbHO U3MEHSETCS B JIYUITYIO CTOPOHY.

1995 1996 1998 2000 2004 2006 2009

31% 40% 28% 23% 18% 19% 24%
OTMEHEHBI

53% 33% 46% 49% 53% 46% 44%
yiepOHbI

16% 27% 26% 28% 29% 35% 32%
YCTICTITHBI

[Ipynuune! HEYHAY:

e HeyeTKas U HemnojHas popMyIupoBKa TpeOOBaHUM;

HEZ0CTaTOYHOE BOBJICUECHHUE I10JIb30BaTENEl B pabOTy Ha/l IPOEKTOM;

OTCYTCTBHE HEOOXOAUMBIX PECYPCOB;

HEYJIOBJIETBOPUTENILHOE IJIAHUPOBAHUE U OTCYTCTBUE I'PAMOTHOTO YIIPABIIEHHUS IPOEKTOM;

yacToe U3MEHEeHue TpeOOBaHU U crielupUKaIImii;

HOBHU3HA U HECOBEPILEHCTBO UCIOIb3yEMOI TEXHOJIOTUH;

HEJ0CTaTOYHAas MOIJIEPAKKa CO CTOPOHBI BBICILIETO PYKOBOJCTBA;

HEJ0CTAaTOYHO BBICOKAs KBaJM(UKalUs pa3pabOTUMKOB, OTCYTCTBHE HEOOXOAUMOTO OTIbITA.

[Ipu nnaHupoBaHUU MPOEKTOB 3a4aCTyIO [0 TEM WM WHBIM NPUYMHAM yCTAHABIMBAIOTCS

HEBBIIIOJHUMBIE CPOKH, 3aKJIaJIbIBAIOTCS HEJOCTATOUHbIE pecypchl. TakuM 00pa3oM, BOSHUKAIOT

Gesnadedicnvie npoexmol (death march projects)'. IIpru3Haky Ge3HANEKHOTO IPOCKTA:

e [IJaH MPOEKTa cCKaT Oojiee YeM HaIOJIOBHUHY 10 CPAaBHEHUIO C HOPMAJIbHBIM PACUETHBIM
IUTAHOM;

® KOJMYECTBO pa3pabOTUMKOB YMEHbIIEHO Oojiee 4YeM HAaMOoJOBHHY [0 CpPaBHEHUIO
C IeCTBUTEIBHO HEOOXOAUMBIM IS IIPOEKTA JAaHHOTO pa3Mepa U MacIiiTada;

e OIO/DKET U CBA3aHHbIE C HUM PECYPCHI ype3aHbl HANlOJIOBUHY;

e TpeOoBaHMA K (QYHKIUSAM, NPOU3BOJAUTEIBHOCTH U JIPYIrUM XapaKTEpUCTUKAM BJIBOE
MIPEBBILIAIOT 3HAYEHUSI, KOTOPbIE OHU MOTJIA Obl UMETh B HOPMAJIbHBIX YCIOBUSIX.

Jlpyroii NpuU4YMHON HEBEPHOI'O IUIAHWPOBAHUA SIBIISIETCA 3a0NIy)KJECHHE OTHOCHUTEIbHO
MIPOM3BOIUTENBHOCTH MPOEKTHUPOBIIMKOB. B 00JbiIoM mpoekTe 00Ias mpou3BOIUTENLHOCTD
rpynmnsl pa3pabOTYUKOB HE paBHA CyMME IPOU3BOJUTENBHOCTEH OTIENBbHBIX YJICHOB T'PYIIIbI
(mocunTaHHOM Kak eciau Obl OHM paboTanu B oAuHOUYKY). O06 »ToM B KHure «Muduyeckuit

! NonsTre 6e3HaaekHOro npoekTa BBedeHo 3aBapaom MopaaHom. Cm. 3dsapd MopdoH. NMyTb kKamuKagze. 2-e
n3g. — M.: lopu, 2004



YeTOBEKO-MECSI” TTHIIET ®penepuk bpykc. BeiBonbl bpykca:

e camas yacTtas IpUYHrHA IPOBaJia — HEXBAaTKa BPEMEHH;

e yHOTI/Ia pabOTHI HENIB3sI YCKOPHUTh, HE HCIIOPTHUB PE3YIIbTAT;

® YEIIOBEKO-MECSI] — OINAaCHOE 3a0iyXJEeHHE, MOCKOJIbKY IpEANOosaraercs, 4ro KOJUYECTBO
JFO/IeH ¥ MECSIIbI MOYKHO TIOMEHSITh MECTaMH;

e pa3zJelieHue 3aJa4l MEX Ay HECKOJIbKIMHU JIFOJIbMU BbI3bIBAECT HAKJIAJHbIE 3aTPATHI;

®  €CJIM MPOEKT HE YKJIAJbIBACTCS B CPOK, TO AOOABJICHUE JTIOACH 3a/I€PKUT €ro ellle OOJbIIIE;

® «cepeOpsaHOM mynm» HeT!

[locnenHee mnosoKeHHE KacaeTcsl TEXHOJOTHUU pa3paboTku. bpykc yTBepxaaer, 4ro
TEXHOJIOTUH, TIO3BOJISIFOIIEH Ha TOPSIOK MOBBICHTH MPOW3BOAUTEIBHOCTh Pa3padOTYUKOB, HE
cyuiectByeT. To ecTb, HEb3s IOJIaraTh, YTO Kakas-IMOO HOBEWIIAsh TEXHOJIOTHS pa3pabOTKU
MO3BOJIUT OCYIIECTBUTH MPOeKT B 10 pa3 OwricTpee.

OcoOenHocTH coBpeMeHHbIX poekToB I10:
® CJOHOCTb — HEOThEMIIEMAsl XapaKTepHucTrKa cozaaBaemoro 110;
® OTCYTCTBHE IOJIHBIX aHAJIOTOB U BbICOKAs J0J1s1 BHOBb pa3zpabdareiBaemoro [10;

e Hajnuuue yHacienoBaHHOTo 11O u HeoOXOIMMOCTH €ro MHTErpanuu ¢ pa3padbaTbiBaeMbIM
I10;

e TEpPpUTOPUATBHO paclpesesieHHass U HEOAHOPOJHAas cpea PYyHKIMOHUPOBAHNUS;

e (QOJIPLIIOE KOJMYECTBO YYACTHUKOB IPOEKTUPOBAHUS, Pa300IIEHHOCTh U Pa3HOPOIHOCTH
OTJIENFHBIX TPYIII Pa3padOTYUKOB 110 YPOBHIO KBATHU(HUKAIINA U OTIBITY.

Pazpabotka 1O umeer cnenyromniue cnenuduaeckine 0COOEHHOCTH:

e HebopmanbHBIA  xapakTep TpeboBanuit Kk [IO m dopmanmn30BaHHBIIT OCHOBHOW OOBEKT
pa3paboTKu — MPOrpamMMBbl;

® TBOpPYECKHU XapakTep pa3pabdOoTKH;

e gnyamusm [1O, koTopoe, ¢ OIHOW CTOpPOHBI, SIBISETCS CTATHYECKUM OOBEKTOM —
COBOKYITHOCTBIO TEKCTOB, C JAPYrod CTOPOHBI, — JWHAMHYECKUM, TIOCKOJBKY IIpH
AKCIUTyaTaIluy TTOPOKIAIOTCS MPOIECChI 00pPaOOTKU TAaHHBIX;

e [IpU CBOEM HCI0JIb30BaHUU (3Kcmutyatauun) I10 He pacxoayeTcsl U HE U3HALIUBAETCS;

®  HEOLIYTUMOCTBbY», «BO3AYymHOCTh» [lO, 4ro mnoxarankuBaeT K O€30TBETCTBEHHOMY
NepesieNbIBaHNI0, TOCKOJIBbKY JIETKO CTE€pPeThb M IepenucaTb, 4Yero He CcJeNaeulb IpH
MPOEKTUPOBAHNH 3[JAHUI U arapaTyphl.

[Iyrem Bbixoma u3 kpusuca IIO crano co3ganue nmporpaMMHON uHKeHepuu (software
engineering). Muocenepus 110 (software engineering) — COBOKYITHOCTh MHKEHEPHBIX METOJIOB U
cpeactB coznanus [10. dynnameHTanbHas wiesl MPOrpaMMHON MH)KEHEPUH: MPOSKTUPOBAHHE
1O siBsieTcst popMaIbHBIM MPOLIECCOM, KOTOPBIA MOXKHO M3y4aTh U COBEPIICHCTBOBATD.

OcBoeHHE W IPaBUIBHOE IPHUMEHEHHE METOIOB M CPEICTB IMPOTPaMMHON HHXCHEPHH
MI03BOJISIET MTOBBICUTH KAYECTBO, 00ECHIEUUTD YIIPaBISEMOCTD IIpoLiecca MPOEKTUPOBAHNUS.

Oranbl cTaHOBIJIEHUA U pa3BUTHS SE:

e 70-e m 80-e rompl — cucTeMaTH3alMsl M CTaHJapTU3auus MpoieccoB co3ganus 110
(CTpYKTYpHBIH MTOAXON)

e 90-e roasl — HaYaJIO TMepexo/ia K COOPOYHOMY, MHAYCTpHATBHOMY crioco0y co3manus [10
(0OBEKTHO-OPUEHTUPOBAHHBIN MOIX0/T)

[IporpamMMHasi MH)XEHEpUsi NpPUMEHSETCS JUIs yIOBJIETBOpeHHs TpeOoBaHuil 3akazuuka 11O

OCHOBHBIE TIeJTH TIPOTPAMMHON MHKEHEPUH:

e Cucrempl JOJDKHBI CO3/1aBaThCsi B KOPOTKHE CPOKH W COOTBETCTBOBATH TPEOOBAHUSM
3aKa3unKa Ha MOMEHT BHEJIPCHUSI.

e KaugecTtBo [10 10MKHO OBITH BEICOKUM.

e PaspaboTtka [1O moimkHa OBITH OCYIIIECTBIICHA B paMKaX BBIJICJICHHOTO OIODKETA.

2 o
Bpykc ®. Mudunyeckunin YenoBeKko-mecaL, UM KaK CO34ak0TCA NporpaMmmHble cuctemsl. — CM6.: Cumson-atoc,
1999



e (CucreMbl JOMKHBI paboTaTh Ha OOOPYIOBAaHWU 3aKa3uWKa, a TaKKE B3aMMOJICHCTBOBATH
¢ umeromumces 110.
e CuCTEeMBI JIOJDKHBI OBITH JIETKO COIMPOBOXKIACMBIMU U MACIITAOHMPyEMBIMH.
OCHOBHBIM TIOHATHEM IMPOTPAMMHONW WHXKCHEPHH SIBIIICTCS TIOHSATHE JHCUSHEHHO20 YUKIA
110. Kusnennwii yuxn 110 (software lifecycle) — 310 iepuoa BpeMeHH, KOTOPHIA HAYMHACTCS C
MOMEHTA MPUHATHS PEIICHUS 0 HEOOX0MMOCTH co3nanus [10 u 3akaHYMBaAeTCSI B MOMEHT €ro
MIOJTHOTO M3BATHS U3 IKCIUTYaTallHH.

At
" 2

v

OcHOBHOM HOpPMAaTHBHBIA JOKyMeHT, perinamentupyoomuid XKI[ IIO — cranmapt
ISO/IEC 12207: 1995 “Information Technology — Software Life Cycle Processes” (I'OCT P
NCO/MBK 12207-99). B pamkax texnomnoruii cozmpanus [1O moustue XKII yrounsiercs, HO
YKa3aHHbIE CTaHJAPThl HE HapYIIAOTCSL.

C Toukwu 3peHus ctatuueckoi cTpykrypsl XKL siBisieTcst coBokynHocThO mporeccon XKL,

Ilpoyecc JKI] — nHaOOp B3aUMOCBSI3aHHBIX JEHCTBUMN, NpeoOpa3ylolUX HEKOTOpPbIe
BXO/JIHbIE JJAHHBIE U PECYPCHI B BHIXO/IHBIE.

Kaxnpiii mponiecc xapakTepusyeTcsl 3aiadaMy, METOJAAMH UX PELIeHUsi, JeHCTBYIOLIUMU
munamu, pesynbraramu. [Ipoueccel XL nporekaror napamienbHo. Kaxaplid mpoiecc pa3ueneH
Ha Ha0Op NEWCTBUH, KaXJI0€ JCUCTBHE — Ha HaOOp 3amay. Kaxaelii mporiiecc, IeHCTBHE HIIH
3a/laya MHULUUPYETCS U BBINOJHSAETCS 1O MEpe HEOOXOJMMOCTH, IMPHUYEM HE CYIIECTBYET
3apaHee OIpeJIeICHHbIX [TOCIEI0BATEIbHOCTEN BBITIOJTHEHUS.

e OCHOBHBbIE (IpUOOpETEHHE, IOCTAaBKA, pa3paboTKa, SKCILTyaTalus, COIPOBOKICHHE);

e BCIOMOTAaTelbHbIE (JOKYMEHTHpOBAaHUE, YIpaBjieHHE KOHQUrypanueil, olecnedyeHue
KauecTBa, Bepu(uKalus, arrecTalys, COBMECTHas OLIEHKa, ayAUT, pa3pelieHue npoodiem);

e OpraHu3allMOHHBbIE (yIpaBJi€HHE, CO3JaHHE HHPPACTPYKTYphl, YCOBEPIICHCTBOBAHUE,
oOy4eHwue).

Jlist 03HaKOMIIEHUS ITPUBEIEM cozeprkanue rmpoueccos KL

Ilpoyecc  npuobpemenus  BKIIOYACT  CIEAYyIOIIME  JECUCTBUSA:  MHUIMHPOBAHHE
NpUOOpETEeHNUs; TMOJArOTOBKY 3asgBOYHBIX MPEMAJIOKEHUM; TOATOTOBKY U KOPPEKTUPOBKY
JIOTOBOpA; HAI30p 3a JESATENIbHOCThIO TIOCTaBUIMKA; IMPUEMKY M 3aBeplIeHHEe padoT.
JleiicTByrolue I1ia: 3aKa3uuK, OCTABIIMK. 3aauyu MPHOOpPETEHUs: ONpPEeNIEHuEe 3aKa3uYuKOM
cBoux norpedHocrei B 110; ananus tpedoBanuii k 110; npunsTHe pemeHus o NpuoOpeTeHun
[10; BeIpaboTKa IUIAHa OPUOOpPETEHMsS] U 3aABOYHBIX IMPEUIOKEHHUM; BBHIOOP MOCTABILUKA;
MOATOTOBKA M 3aKJIIOUYEHUE JOTOBOpA C IMOCTABIIMKOM; KOHTPOJIb 3a COOJIOACHHEM YCIOBHM
JIOTOBOPA; KOPPEKTUPOBKA IOTOBOPA IPU HEOOXOJUMOCTH.

Ilpoyecc nocmaexku BKIIOYaeT B ceds cieayrolue ASUCTBUS: NHUIMUPOBAHUE ITOCTaBKH;
MOATOTOBKY OTBETa Ha 3asBOYHBIC MPEIIOKEHHs; IOJArOTOBKY JOrOBOpa; IUIAHHPOBAHHE
Y BBIMIOJTHEHUE IOCTaBKU; KOHTPOJIb IOCTAaBKHU; MPOBEPKY M oOuLeHKYy. [leiicTByromue nuna:
3aKa34yMK, MOCTAaBIIMK. 3aJaud IOCTaBKU: OLEHKA IOCTABIIMKOM 3asBOYHBIX MPEAJIOKECHUN;
MOATOTOBKM M 3aK/IIOYEHHUE JOroBOpa C 3aKa3YMKOM, KOHTPOJb CO CTOPOHBI IOCTaBILHKA
3a COOJIIOJIEHUEM YCJIOBHI JIOrOBOpa, NPUHATUE pELIEHUS O IPUBJICUYEHUU CYOHoApsaYuKa
WM BBIIIOJIHEHUU PabOT CBOMMHU CHJIaMH, BhIpAOOTKA MJIaHA YIPABJIECHUS IPOEKTOM U JIp.

Ilpoyecc paspabomku BKIO4aeT B cels cleAyrolue NOEHCTBUS: IMOATOTOBUTEIBHYIO
pabory; ananmu3 TtpeboBanuii k IIO; npoekrtupoBanue apxutektypsl [IO;  neranpHOe
npoektupoBanue [10; koauposanue [10; rectuposanue [10; unrerpauuto [10; ycranosky I10;
npueMky [1O. [leiicTByromue numa: pa3pabOTUMK, 3aKa34yMK. 3agadyd pa3pabOTKH: BBIOOD
momenmu KI[ IIO wm cormacoBanme ¢ 3aka3umkoM; ormpeaeneHue tpedoanuit k [1O
(pyHKUMOHANBHBIX W HEDYHKUIMOHAIbHBIX); OIpeAereHue cocraBa KomnoHeHtoB [1O
U CO3/IaHHE JOKYMEHTAllMM 10 KaXJAOMy KOMIIOHEHTY; MOJEJIMpPOBaHUE W cHeluduKanus
koMroHeHT [lO; maHupoBaHWE UMHTETpallMM KOMIIOHEHT; CO3/IaHUE MCXOJHBIX TEKCTOB
KOMIIOHEHT; MIOMCK U MCIIpaBJIeHHE OIIMOOK B HCXOJIHBIX TEKCTaX U JoKyMeHTauuu; coopka I10;
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pasBepteiBanue [10; orieHka pe3ynbpTaToB.

Ilpoyecc skcnayamayuu BKIIOYAeT B ceOs CIeAyIOUIUE JEHCTBUA: MOATOTOBUTEIHHYIO
paboTy; SKCIUIyaTallUOHHOE TECTHMPOBAHHUE; OHKCIUIyaTallUi0; MOAJEPXKKY IOJIb30BaTeIIEH.
JeiicTBytonue imma: oneparop (opranuzamus, sxcruryatupyromas [10), monas3oBarenu. 3amadn
OKCIUTyaTallii: BBIpAa0OTKAa IJJaHa OKCIUTyaTalldd ¥ OKCIUTyaTallMOHHBIX CTaHIapTOB;
COCTaBJICHHE TPOIEAYP JOKATU3AIMK U Pa3pelIeHus] MpoOJieM SKCIUTyaTalliH; MOWCK OIIHOOK
B [1O mepen BBOJOM B 3KCILTyaTallMIO €r0 HOBBIX BEPCHIA; OKAa3aHHWE IMOMOIIH MOJIh30BATEISIM
Y KOHCYJIbTHPOBAHHE.

Ilpoyecc conpogodxcoenus BKIIOYAET B ce0sl cleyrolue JeHCTBUSA: MOATOTOBUTEIbHYIO
paboTty; aHaiu3 npoOieM U 3anpocoB Ha Moaudukanuio [10; npoBepky U MpUEMKY; MEPEHOC
I[I0 B ngpyryto cpeny; cusatue IO ¢ oskcrmyatanuu. /[leficTByromue Juna: ciyxo0a
COIIPOBOKJICHHUS, TIOJIB30BATENN. 3a/laui CONMPOBOXKACHUS: BHIPAOOTKA TUIaHA COMPOBOXKICHUS,
COCTaBJICHWE TMPOIEHYp JIOKAIM3AIMA W pa3peuieHuss MpoOIeM COMPOBOXKICHUS; OIICHKA
uenecoodpaszHoctu BHeceHust Mmoaudukanuii B [10; npunaTue pemenns o Moau(pUKaIIN; TTOUCK
omnbok B IO mocne ero monudpukauuu; nposepka 1menoctHoctd I10; apxuBupoBanHue
MIPH CHSTHH C 9KCIUTyaTallui; 00y4eHre T0Ib30BaTeNIeH.

Ilpoyecc  Ookymenmuposanusi ~ BKJIOYaeT B  ceds  cieayiouiye  JIEHCTBUS:
MOJTOTOBUTENBHYIO paboOTy; TPOCKTHPOBAHHE U  Pa3padOTKy JTOKYMEHTAIMW; BBIMYCK
JTOKYMEHTAIH; COIIPOBOXKICHUE.

IIpoyecc ynpaenenus kongueypayueii B ceds clielytoliue IeHCTBUS: MOATOTOBUTENbHYIO
paboty; coznanue 6a3bl 3HaHuMM 0 I1O (koHuUrypamumn); KOHTPOJIb 3a KOH(Urypaluei; yuet
COCTOSIHUSI KOH(HTYpaluu; OLEHKY KOH(UTYypaluu; ynpaBlieHHe BbITyckoM u moctaBky [1O.
Kongueypayusa I10 — 370 COBOKYIHOCTh CBEIEHUN O €ro (PyHKIMOHAIBHBIX U (DUIUUECKUX
xapaktepuctukax Ha Bcex cramusax XKL [10. OcnoBHas 3amava ympaBiieHHs KOH(MUTypaIUe:
OpraHu3anus, CHCTEMaTH4YECKHUI yueT U KOHTPOJIb BHeceHus1 n3Menenui B I10.

Ilpoyecc obecneuenus kauecméa BKIOYaeT B ce0d  cienqyrolue  JIeHCTBUS:
MOATOTOBUTENbHYIO paboTy; oOecliedeHre KadecTBa MPOAYKTa; oOecreuyeHne KadecTBa
mpoiiecca; odecrnieueHne Apyrux mnokaszarener kadectBa [10. 3amaum obecrieueHusi KauecTa:
rapantTupoBanHoe cooTBercTBue 110 TpeboBaHUAM 3aKa3zuuka, 3a(UKCUPOBAHHBIM B JIOTOBODE;
rapanTupoBanHee cootBercTBue mnporeccoB JKI[ T1IO, mMeromoB pa3paboTku, KBanmu(uKauu
MepCOHala YCTAHOBIICHHBIM CTaHIAPTAM.

Ilpoyecc eepugpuxayuu BKIIOYaeT B ceOs Cleqylollue ACUCTBUS: MOATOTOBUTEIbHYIO
paboty; Bepudukanuioo. OcHOBHas 3ajadya BepUPHUKAIMM — TPOBEPKAa COOTBETCTBUS
pa3paboTaHHbIX nmporpamm B coctase 110 ux cnenuduxanusm.

IIpoyecc ammecmayuu COCTOUT B OIPENEICHUH MOJHOTHI COOTBETCTBHUS pa3pabOTaHHOIO
I[IO TtpeboBanusm 3akazumka. OCHOBHas 3ajada aTTECTAllUM — OIEHKA JOCTOBEPHOCTH
tectupoBanus [10. Kak mpaBuiio, 1j1s aTTecTaliuyl MPUBIIEKAIOT HE3aBUCHMBIX 3KCIIEPTOB.

Ilpoyecc  coemecmmuoii  oyewku  BKIOYAaEeT B  ce0s  cleaymlollue  JIeWCTBHUSA:
MOJITOTOBHUTENBHYIO paboTy; OICHKY YIPABIICHUS MPOCKTOM; TEXHHUYECKYIO OLeHKY. OCHOBHAs
3aJjaua COBMECTHOM OIIEHKH — KOHTPOJIb TUTAHUPOBAHMS U YIIPABIICHUS pECYypCcaMu, TIEPCOHAIIOM,
UH(PaCTpyKTYpOH MpoeKTa.

Ilpoyecc ayouma COCTOUT B OIPENEICHUH IOJHOTHI COOTBETCTBHUS IMPOEKTA YCIOBUIM
JI0TOBOpA.

Ilpoyecc paspewienus npobnrem TpeAyCMaTpUBAET aHAIM3 U pa3peuieHue mnpoodiem,
Bo3HuKaromux B reyenue JXKII I10.

Ilpoyecc ynpasenenus BKIOUaeT B ceOs cleaylolIe JEHCTBUSA: MOATOTOBUTEIbHYIO
paboTy; TUTAHMPOBAHUE; BHITIOJHEHUE W KOHTPOJIb; MPOBEPKY U OIEHKY; 3aBEpUICHHE. 3aJadyn
VIIpaBJICHUS: MPOBEPKA JOCTATOYHOCTH MMEIOIINXCS PECYPCOB; COCTaBJICHHE TpadUKOB padoT;
OIICHKA 3aTpaT; BBIJICIICHHE PECYPCOB; pacIpeieieHue OTBETCTBEHHOCTH; OIIEHKA PUCKOB.

Ilpoyecc cosdanus ungpacmpykmypsl COCTOUT B BBIOOpE M MOAJEPKKE TEXHOJIOTMH
pazpabotku [10, cTaHAapTOB M MHCTPYMEHTAIBHBIX CPEICTB; BBIOOPE M YCTAHOBKE alIlapaTHBIX
U MPOTPAMMHBIX CPEJCTB, HEOOXOMUMBIX Ul pa3pabOTKH, SKCIUTyaTalldd M COIPOBOXKICHHS



I10.

Ilpoyecc ycosepuiencmeosanuss ~ TPETyCMaTPUBAET OILCHKY, W3MEpPEHUE, KOHTPOJIb
u ycoBepimienctBoBanue mpoieccoB JKI[ T10. OcHoBHast 3amavya yCOBEPIICHCTBOBAHUSA —
MOBBILLIEHUE TPOU3BOAUTEIBLHOCTH TPY/Ia.

IIpoyecc obyuyenus BKIOYAET B ce0s CIEAYIOMINE JACHCTBHS: MMOATOTOBHTEIBHYIO padoTy;
pa3paboTKy yd4eOHBIX TUIAHOB, KYpPCOB, MaTE€pHAJIOB; peaM3allUi0 IJIAHOB OOydeHHs. 3amadu
o0Oy4eHHs: epBOHAYaIbHOE 00yUSHHE MTEPCOHANIA; TIOBBIMICHIE KBATU(PHKAIIMHA IEPCOHAA.

[Tponeccrr XK1 1O B3ammocBsi3aHbI.

Junamuky, T. €. pazsutue JKL| Bo BpeMeHH OnpesiensieT Mo0enb HCUZHEHHO20 YUKIA.

Mooenv KI] I10 — 3T0 CcTpyKTypa, ONPEAEISIONIasi MOCIeI0BATEILHOCTh BBHIIOJTHEHUS U
B3aMMOCBSI3U MTPOLECCOB, NEUCTBUM U 3a7a4 Ha poTshkeHnu Beero XKL

B mo60it mogenu XK1 paccmarpuBaercs Kak COBOKYmHOCTh ctaamii JKLI.

Cmaousa KI] — sro yacts JXKII orpanmvyeHHasi BpEMEHHBIMA paMKaMU, IO 3aBEPIICHUH
KOTOPOil JocTUTaeTCs ONpeAeTICHHbIM BaXXHBIN pe3yabTaT B COOTBETCTBUU C TPEOOBAHUSIMHU IS
nanHoi craguu KL,

Mopenu XKI1:
KackajHas (BOJOoMmaaHas ),
3BOJIIOIIMOHHAS;
OCHOBaHHas Ha (POPMaNBHBIX MPE0OpPa30BaAHUSIX;
UTepalMOHHBIC (TTOIIaroBas U CupaIbHas).

Cxema kackaaHoi moaesn 2KII:
[lpunuuner  xackadwot — moodenu:
¢dukcarnus TpeOOBaHUN K CHCTEME B Hadale

IPOEKTa; MEPEXO] CO CTaAuh Ha CTaHIO

TecTupoBaHue ’

q’?_Pzch:g:ﬁ:;e TOJIEKO TIOCJIE TIOJHOTO 3aBEPIIEHUS PadoT
P Ha TeKylled CTaauu; HEeJOMyCTUMOCTh

BO3BpaTa Ha MPOWJCHHBIC CTAIMH; JKECTKas
npussizka npoueccos XKL k ctagusm XKL,
Cragust gpopmuposanus mpebdosanuil
BKIIIOYA€T  MPOILECCHl, MPUBOAALINE K
CO3/IaHUIO  JIOKyMEHTa,  OTHMCHIBAIOIIETO

MpoekTupoBaHvie

SKennyaTayns v nosezienue I10 ¢ TOUKM 3peHHs BHENIHETO
Peanusayusi s ke 10 OTHOIIEHMIO K HeMy Habmiojarens c
¢dukcanueli TpeOOBAaHUN OTHOCHTEILHO €T0
ETEIE Ka4eCTBa.
SKCMNyaTa Lywm IIpoexmuposanue OXBATHIBAET

MpOIIeCChl: pa3paboTKy apxuTekTypsl [10,
pa3paboTKy CTPYKTYp MporpamMM B €ro
@® COCTaBE€ U UX JETAbHYIO CIELUPUKAIHIO.
Peanuzayus I KOJMPOBaHUE
BKJIIOUAET MPOLECCHI CO3/1aHUs TEKCTOB IIPOrpaMM Ha sI3bIKaxX IpOrpaMMHUPOBAHUSL.

Ha srane mecmuposanus npou3BoauTCsi COOCTBEHHO TECTHPOBAHHUE, a TaKXKe OTIaJKa U
oneHka kauectna [10.

Beoo 6 oOeiicmeue — »10 pazBeprhiBanue [1O Ha 1e1€BON BBHIYMCIHMTEIBHONW CHCTEME,
00y4eHMe T0JIb30BaTENCH U T.I1.

Oxennyamayua 110 — >10 ucnons3oBanue 10 mns pemieHuss MpakTUYECKUX 3a7ad Ha
KOMIIBIOTEPE ITYTEM BBINIOJIHEHHUS €€ IPOorpamM.

Conposooicoenue I10 — 310 iponiecc cobopa nndopmanuu o kadectse [10 B akcruryaTanuu,
YCTpaHEHHUS OOHAPY)KCHHBIX B HEM OIIMOOK, €ro JopalOTKM W MOAU(PUKAIMH, a TaKXKe
U3BEILIEHNUS 10JIb30BATENCH O BHECEHHBIX B HETO U3MEHEHHUSIX.

JlocTouHCcTBa: Ha KaxAOW craauu GOPMHUPYETCS 3aKOHYEHHBIM HAOOp MPOEKTHOM
JNOKYMEHTAIlM{, OTBEYAIOIIUNA KPUTEPUSM IOJTHOTHl M COIVIACOBAHHOCTH; BBINIOJIHAEMBIE B
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JIOTMYHOM TOCIIeIOBATENFHOCTH CTaJUH padOT OOJMEr4aroT IUIAHUPOBAHHE CPOKOB 3aBEPIICHHUS
Bcex pabOT U COOTBETCTBYIOIIUX 3aTpaT. HegocraTku: no3anee oOHapyxeHHe Ipo0iieM; BBIXO
U3 KaJeHIapHOoTo rpaduka, 3ana3apIBaHue ¢ TIOJTYYCHUEM PE3YIbTaTOB; BEICOKUI PUCK CO3JIAaHHS
CHUCTEMBI, HE y,[[OBJ'ICTBOpS[IOHIeﬁ N3MEHUBUINMCS HOTp€6HOCT$[M HOHBSOB&TCHGﬁ; A30BITOYHOCTE
JTOKYMEHTAIlMH; HEpaBHOMEPHAsl Harpy3Ka UICHOB I'PYIIIEI, paboTaromeil Hall IPOSKTOM B XO/JIE

K.

®opmupoBaHue TecTupoBaHue
TpeboBaHWi

( - I’ 7

4 > e BED,E[B
[MpoeKkTUpoBaHne neucrane

()

Pearmzayna

SchnyaTauMﬂ W
COMNpoBoageHne

o

)
CHATKE C
kcnnyarayum

Hewn30e:xnble BO3BPAaThl HA NpeAbIAYIIHE CTAAUN B KACKAIHON MO/1e/H

Ha camom gene HEBO3MOXKHO JIBUraThCsl CTPOTO IOCTYHATeIbHO, HEOOXOAMMO
BO3BpaIaThCcs, 4YTOOBI HWCHPABIATH OMIMOKW, CIENaHHBIE HA DPAaHHUX CTAIHsIX, YCTPAHSTH
HE/IO/ICTIKH, YIUTHIBATh MEHSIOIIMECS B XOJZE MPOeKTa TpeboBaHUSA. B 3TOM Kpoercs mpuyumHa
HEJ0CTAaTKOB BOJIONAAHON MOJIENH.

OcobGennoctn  mooeru KL, ocHosanmou Ha  opmanvbHLIX  NPeodPA3OBAHUSX:
WCIIOJIb30BAHNE CIICIUAIBHBIX HOTAMN 17151 (POPMATIBHOTO ONHUCAHUS TPeOOBAHU; KOTUPOBAHHE
U TECTUPOBAHUE 3aMEHSETCS MpoIlecCOM MpeaoOpa3zoBanus (OpPMaIBHON CrenupUKaAIUNA
B UCTIOJIHAEMYIO TporpaMmy. JlocTonHCTBa: (OpMaIbHBIE METO/ABI TaPAHTUPYIOT COOTBETCTBHE
[10 cnenudukanusm tpedosanuii k I10, T. 0. BOIpochl HAZEKHOCTH U OE30MIaCHOCTH PEIIAIOTCS
camu cobor. Hepocratku: Oosblliue  CHUCTEMBI  CIIOKHO  omucarh  (opMalbHBIMU
cienu(UKausIMu; TpeOyloTCsl CIeNHUaTbHO TOATOTOBICHHBIC M BBHICOKO KBAIH(UIIMPOBAHHEIC
pa3paboTUYMKH; €CTh 3aBUCUMOCTb OT CPEJICTB Pa3padOTKU M HOTAIMU crielupUKaLU.



o
B AelcTBre

PopmarkHas - TpeboBaHui $

_ \_npeo6pasosaHue 1 ¢
W BbiBoa 13
cneumdvkaums 2 -

___\_npeobpasoBaHue 2
anan | Lnua o
cneumdukauma N S

- dopmarnbHoe

npeobpasoBanne N

Cxema mopenu 7K1, ocHoBaHHOM Ha popMaIbHBIX Pe0OPa3OBAHUAX

OCco0OEHHOCTH UmepayuoHHbIX Mooeetll:

e pa3paboTKa JIeIUTCS Ha HECKOJIBKO UTEpaluii, B paMKax Ka)KJI0M U3 KOTOPBIX BBIIOJIHSIIOTCS
JEUCTBUS MO CO3/IaHUIO YAaCTH CUCTEMBI (Ha pa3HbIX UTEPALIUAX YACTH pa3HbIE);

e JICHCTBUS HE IIPUBSA3aHBI HAMEPTBO K onpeneseHHbIM ctaausam JKL, a BBIMOIHAIOTCS 10 Mepe
HE0OX0IMMOCTH, IOBTOPSIFOTCS, JI0 TEX MOP, [T0KA HE OyJET MOJy4YeH HYKHBIA pe3yibTar;

e  Kaxaou mnpoineHHoil urepauuent I1O HapammBaeTcsi, B HEro WHTEIPUPYIOTCS HOBbBIE
pa3paboTaHHBIC KOMIIOHEHTHI.

B wureparnmonnoit nmomarosoit moaenu K| mpoekT pa3OuBaeTcsi Ha HECKOJIBKO YacCTEH.
Kaxxnas yacth co3naercs B paMKax OTIENIbHOM uTepauuu. PaboThl B paMKax UTepaluy BEoyTCs
0 KackajgHoW cxeme. 110 OKOHYaHMM KaKJIOM WTEpalMM, HAYWHASL CO BTOPOW, IPOU3BOAMUTCS
UHTEerpanusi pe3yibTaToB paOOThl Ha JAHHOW HTEpalMd C TEM, 4YTO ObUIO CJENaHO Ha
npeaslaymux. Tak npeosoneBarTCs HETOCTATKU KaCKaIHOM MOJEIIH.

Ananas TpeGoBanHE

Ananas TpeGopasmHi

[IpoexTHpoBaHES

- 1,

[TpoexTapoBanHHE:

[TpoexTHpOEaHES

+ 1.

Kogupozamme

Fogupozamme

TecTaposanss

l-% HTepaIEE

TecTaposaras

Fogepozamme

TecTaposanas

Pazeeprasamme

2.5 HTepamHAg

Pazeeprasanme

G

JECITY ATENHS

3-% HTepamHA

Cxema nomarosoii nrepannonHoi moaenu KL
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Cxema cnupajbHoii Mogean KL
Oco0eHHOCTH CTIMPATLHON MOJICTIH:

e oO0mas CTpyKTypa ACHCTBUU Ha KaXXIO0W UTEpallMM — IUIAHUPOBAHHE, OINpPEACIICHUE 3ajad,
OTPAaHWYEHUN W BAPUAHTOB pEIICHMI, OLEHKA IPEUIOKECHHBIX PpEUIEHUH U PHUCKOB,
BBINIOJIHEHUE OCHOBHBIX pab0OT UTEpaALlMU U OLIEHKA UX PE3YJIbTAaTOB;

® pEILICHHE O Ha4ajle HOBOM UTEPALMH PUHUMAETCS HA OCHOBE PE3YJIBTATOB MPEIbIAYILEH;

e JIOCPOYHOE MpEKpallleHue IPOEKTa B Cilydae 0OHAPYKEHUS €ro HelesIecoo00pa3HOCTH;

® B KOHIIE KXMHUHHUKACKa/a», 3aBEpIIAIOIIUCcs BbITycKOM (uHanbHOM Bepcuu [1C.

JlocTOMHCTBa UTEPAIIMOHHBIX MOJIEIICH:
MOJIHBIN yueT TpeOOoBaHUi 3aKka3urKa, OOJIbIlIee €ro y4acTUe B MIPOEKTE;
paBHOMEpHas Harpy3ka Ha rpynmny pa3paboT4HKOB;
paHHee oOHapyXeHHEe IPOOJIEM U MX pa3pelieHHe 10 Mepe BO3SHUKHOBEHUS;
YMEHBIIIEHUE PUCKOB HA KaXKJI0W UTEPALIUH.

Hepocratku  uTepalMOHHBIX ~ MOJENEH:  CIOXKHOCTh  IUIAaHUPOBAHUS;  IJI0Xas
JOKYMEHTUPOBAHHOCTH co3zaaBaemoro 110.

[IpoGnemoii cOBpeMEHHOI IPOrpaMMHOM MH)KEHEPUM SIBIISIOTCSI «TSKENbIE» MPOLECCHI.

XapaKTEPUCTUKHU «MAIHCEN020» NPOYecca:
1) HEoO0XoAMMOCTh JOKYMEHTHPOBATH KaX10€ IeHCTBUE Pa3pabOTUHKOB;

2) MHOXECTBO pabouyux MPOAYKTOB (B NEPBYKO oOuYepeab - JOKYMEHTOB), CO3/1aBa€MbIX B
OrOpOKpaTHYecKoit aTMocdepe;

3) oTcyrcTBHE THOKOCTH;
4) neTepMHUHUPOBAHHOCTH (JIOJITOCPOYHOE JIETATHHOE IUIAHUPOBAHUE U MPEACKA3yeMOCTh BCEX



BUJIOB JCATENBHOCTH, pAacHpeieiieHHe YeIOBEYECKUX PECypCcoB Ha JIUTEIBHBIA CPOK,
OXBATBIBAIOIIHI OOJIBIITYIO YaCTh MPOEKTA.

[TpOTHBOIIOIOKHOCTBIO «TSDKEIIOT0» TPOLIECCa SIBISCTCS <U1€2KOBECHbIU» Npoyecc — OCHOBA

obicTpoit wim ruOKoM paspabotku I1O (agile software development). I'mOkas pa3paboTka

opueHTHpyeTcss Ha H(PQGEKTUBHYI0O KOMMYHUKAIMIO MeEXAYy pa3paboTUUKaMH, BBICOKYIO

KBaJIM(UKALMIO Pa3pabOTUYUKOB U Jpyrue (aKTOpbl, MO3BOJSIONINE COKPAaTUTh PacXoJbl Ha

«OIOPOKPATHION.

Manudect rudkoit pa3padboTKu:

e HHauBHUIYyyMbl M B3aMMOJCHCTBUSI LIEHSATCS BBIIIE MPOLIECCOB U MHCTPYMEHTOB.

e Paboraromiee [10 neHuTCs BhITIE BCEOOBEMITIONICH TOKYMEHTAIUH.

e CoOTpyIHHYECTBO C 3aKa3YMKaMH LIEHUTCS BBIIIE COTIACOBAHMS YCIOBHA JOTOBOPA.
e PearupoBanue Ha U3MEHEHUS [ICHUTCS BBIIIE COOIOJICHUS TUTaHA.

BaxHo, 49TO CcTOsIIEE B JIEBOM YAcTH HE OTMEHSET CTOSAIIET0 B MPaBOH (IOKyMEHTAIHS,

MPOIECChl, WHCTPYMEHTHl IUIAaHBI BaXKHBI, HO B MEHBIICH CTENEHW, YeM WHAWBUIAYYMBI,

B3aUMOJICHCTBUS, paboTaroIui «cCOPT» U pearupoBaHue Ha U3MEHEHMUS).

[TpuHUMIBI OBICTPOI pa3pabOTKU:

1. [wuamor «mmoM K JIHIY» —
cambli  3QQEeKTUBHBIN  crnocod
obmeHa nHpOpMaITHECH.

2. W36biTouHas «TSIKECTH
TEXHOJIOTUU  (HOTIOJHHUTEIbHEIC
paboure  TPOAYKTHI,  IUIAHBI,
IMarpaMMBbl, JOKYMEHTBHI) CTOUT
AOpOTO. e-mail

3. bomee MHOTOUYHMCJICHHBIE
KOMaH/Ibl TpeOyroT Oonee
«TSKEITBIX)» TEXHOJIOTHHA.

JloGaBum TaKxe, 9TO

BO3MOJKHOCTH <JIETKUX» IIPOILIECCOB (xonoaHo) Temnepartypa kaHana (ropsiyo)

Konunyectso «TshKenbIn» npouecc

pa3paboTymnkos,

Heobxognmoe
Ans ycnexa

y 6enoi gocku

TenedoH

qiooHauNahde

Bmp,eosanM7

ayanosanucb

Gymara

~___——— _— «Nerkvi» npouecc

Pa3mep 3agaumn
He O6e3rpaHuyHbl. [{1st perieHns KpyrnHoH 3aaun MoI0MAET TONBKO «TSDKEIBI) Impolecc.

4. bosblias «TSKECThY MpoLecca NOIXOAUT ISl IPOEKTOB € 0OJIbIIEH KPUTHYHOCTBIO.

[Ton KpUTHYHOCTHIO TMOHUMAIOTCS MAacIITaObl TOCJEICTBHM OTKaza paspabarsiBaemoro [10.
YPOBHU KPUTUYHOCTH:

I) noreps yno6ctBa;

II) nmoreps BaxXHBIX JaHHBIX U/UJIM pabOUEro BpeMeHH;

[II) noTeps HEBO3MECTUMBIX CPENICTB, JOPOrOCTOSIIEr0 000PYI0BAHNUS;

IV)moTteps yenoBedeckoi KU3HU.
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[Ipumepsl: 1) nanHble BbIAAHBI HE B BUJE aUarpammbl, a B Bujae Tabmuipl; 11) «cuHuit skpan

cmept»; III) B3peIB pakeTsl «Apuan-5» 4 uioHs 1996 roma (500 000 000$) m maccoBoe

oTkimodeHne snektpudectBa B CeBepHoid Amepuke 14 aprycra 2003 r. (4-10 T'wra$); 1V)

HeTpaBWIbHAs paboTa MEIUIIMHCKON PEHTTeHOBCKOM yctaHoBkH Therac-25 (3 cmepTn).

5. Boszpacranue  oOpaTHOW  CBSI3M M KOMMYHUKAllUM  COKpallaeT  MNOTPeOHOCTh
B IIPOMEXYTOUHBIX MIPOTYKTAX.

bnaronaps o6paTHOI CBsI3U C 3aKa3UMKOM U OOLICHHUIO B KOMaH/A€ MOKHO OTIEPAaTUBHO MOIy4aTh

CBEZICHUsI 00 U3MEHEHUIX TpeOOBaHMM, aKTyalbHBIX PUCKAX, BO3HUKIIMX IpoOiieMax, 4yTo JaeT

BO3MOXHOCTb IIEpECMaTPUBATh IJIaH BBIITYCKOB IIPOMEXYTOUYHBIX PEIU30B.

6. JucuuminHa, yMEHME U IOHMMaHUE MPOTHUBOCTOST  Hpoueccy, (OpMaIbHOCTU
U JOKYMEHTHPOBAHHUIO.

[Ipomecc He 3aMEHHMT IUCUUIUIMHBI pa3palOTYHMKa, TaKk Kak 0e3 Hee pabora OyaeT BECTHUCH

Hea(pdeKkTUBHO. V3BecTHO MOHATHE «3a0aCTOBKA MO-UTAIBSIHCKWY, KOTJa JIIOAU CIeNyI0T OyKBe

UHCTPYKUUN, PYKOBOJACTB, HO (PAKTHUECKH HUYEro HE JIeNal0T. YMEHHUE ILEHUTCS BbIIIE

(GbopManpHOCTH, TaK KakK OTCYTCTBYIOUIME HABbIKW HE MOTYT OBITh 3aMEHEHbl HHKaKUM

CIPaBOYHBIM PYKOBOJACTBOM IO mpoueccy. Hamnume camoll NOJHOM JOKYMEHTallMH HE

PaBHOILICHHO IOHUMaHUI0. 3HAHKE B TOJIOBE LIEHATCS BBIILE, YEM 3HAaHUS Ha Oymare.

7. Tlotepst 3pPeKTUBHOCTH B HEKPUTHUUECKHUX BUIAX ACSITEIbHOCTH BIIOJHE JOIYCTHMA.

B xome pa3paboTku MOXKET BO3HUKHYTh «OYTBUIOYHOE TOPJBIIIKO» — padoTa, CKOPOCTh

BBINIOJIHEHUSI KOTOPOI ONpEenesseT CKOpOCTh XoJa Bcero mnpoekra. CKoJbko Obl MOTOB HE

CXOJMJIO C pa3pabOTUYMKOB, HE 3aHATHIX HA KPUTHUECKOM Y4YacTKE, NMPOEKT HE YCKOPUTCH.

[TosTomy pa3ymHO mOOMBAaTBHCS MaKCUMaIbHON J(PQGEKTUBHOCTH TOJBKO TaM, TJA€ JTO

EACTBUATEILHO HEOOXOIHUMO.

JlntepaTypa K nexkumn 1

1) Bpykc ®@. Muduyeckuili 4enoBeKO-MecsI] WIM KaK CO3JA0TCsl MPOrpPaMMHBIE CHUCTEMBI. —
CIIo6.: CumBoa-ITmroc, 1999

2) BengpoB A.M. [IlpoexTupoBaHue NPOrpaMMHOrO  OOECreueHUuss HKOHOMUYECKUX
nH(pOopMalMOHHBIX cucTeM: YueOHuK. — M.: dunancel u ctatuctuka, 2005

3) KoOGepn A. bricTpast pazpaboTka nporpammHoro obecnedenus. — M.: JIOPU, 2002

4) Commepswin U. Mnxenepus nporpaMMHOTo obecrieueHus. 6-¢ uznganue.: Ilep. ¢ anri: —
M.: Bunwsamc, 2002

5) Korones E. A. Texnosorus nporpammupoBanust — M.: Hayunsiit mup, 2004

6) Kynamun B. B. Texnonorun nporpammupoBanusi. Komnonentusiii noaxon. — M.: bunom.
Jlaboparopus 3uanuii, 2007

7) Awmbnep C. I'ubkue T€XHOJIOTUU: SIKCTPEMAJIbHOE IPOTPaMMUPOBAHUE U YHU(PUIIMPOBAHHBIN

nporiecc pazpadotku — CII6.: [Turep, 2005
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Nexkuua 2. MOOEIN U UX POJNIb B CO30AHUA CUCTEM.
OBbEKTHAA MOLOEJIb

OpHa U3 OCHOBHBIX MPOOJIEM MpU CO3JaHUM OOJIBIIMX U CIOKHBIX CUCTEM, B TOM UHUCIIE
[10, — 310 mpobnema ClI0KHOCTU. BUIbl CIOXKHOCTU: TEXHUYECKAs! CIONKHOCTb U CIOXKHOCTb
ynpasieHus. TexHuueckas CI0)KHOCTh MOXKET ObITh BbI3BAaHA:
® CTPYKTYPHOM  CJOXXHOCTBIO  (OOJIBIIMM  KOJMYECTBOM  JJIEMEHTOB W  CJIOXKHBIMU
B3aUMOCBSI3MU MEXy HUMHU);

® OTCYTCTBHEM IOJHBIX aHAJIOTOB, OIPaHUYHMBAIOIIUM BO3MOKHOCTh MCIOJb30BAaHUS TUIIOBBIX
IIPOEKTHBIX PEIICHUN U MPUKIIAJHBIX CUCTEM;

e HE0OXOJMMOCTBIO UHTETPAIMH CYLECTBYIOIIMX U BHOBb pa3padaTbIBa€MbIX IPUIIOKEHU;

¢ (pyHKUMOHUPOBAHHUEM B HEOJIHOPOJHON Cpejie Ha HECKOJIbKUX allllapaTHbIX Iatdopmax;

® BBICOKUMU TPEOOBAHMSIMU K HAJIC)KHOCTU U MPOU3BOAUTEIBHOCTH.

CH0KHOCTb yNpaBieHUs! OPOKIACTCS CAEAYIOIIMMHU IPUYNHAMMU:

® CUJIbHOE BO3/CWCTBHME BHEIIHEW cpeipbl (IOJMTUKA, SKOHOMHYECKAs CUTYalusi, KOHTPAKTHI,
MHOTO 3aMHTEPECOBAHHBIX JIUL, IPOTUBOPEUYUBbIE TPEOOBAHMUS);

e 0OJIBLIOW KOJUIEKTUB pa3pabOTUMKOB, MHOTO Pa3JIMYHbIX IPOEKTOB U MIPOJYKTOB;

® pa3o0LIEHHOCTh W Pa3HOPOJHOCTh OTHENBHBIX TPYII pa3padOTYMKOB IO YPOBHIO
KBJIM(UKALIMK U TPaJULUSAM UCIOIb30BaHUS HUHCTPYMEHTAIbHBIX CPE/ICTB;

e 3HauMTelbHAsl BpEMEHHAas IPOTSKEHHOCTh IPOEKTA.

[Togxon x pemeHUIO 3TOM TPOOIEMBI OCHOBAaH Ha TMPUHIMIE «PA3ACISAA U BIACTBYH)»
(divide et impera). CnokHasi mporpaMMHasi CUCTeMa JOJDKHA OBITH paszielieHa Ha HEeOOoJbIIme
MOJICHUCTEMBI, K&KIYI0 U3 KOTOPbIX MOXKHO pa3padaThiBaTh HE3aBUCUMO (B KAKON-TO CTEIIEHU) OT
Apyrux. JIeKkoMno3uuus SBJSeTCsl TJIaBHBIM CIOCOOOM IPEOJI0JIEHUSI CIOXKHOCTU pa3paboTKU
[1O. IIpuHIHUIIBI AEKOMTIO3UIIAHN:
® KOJHMYECTBO CBS3€M MEXIy MOJACHCTEMaMHU JOJDKHO ObITh MHUHUMAJbHBIM («HU3KAs

CBSI3aHHOCTB» UJIM «ciaboe 3anemienue» — Low Coupling);
e CTeneHb B3aUMOJIEUCTBUSA BHYTPU KaXJOW IMOJCHUCTEMBI JOJDKHA ObITh MAaKCHUMAaJIbHOMN
(«cunbHast CBSIZHOCTB» WM «BbIcOKas mpoyHocTh» — High Cohesion).

[Ipn pa3dbueHuH CcUCTEMBI Ha MOJACHUCTEMbl HEOOXOJUMO BBINOJIHUTH CIEIYIONINE
TpeOOBaHUsA:

e KaxJas MoJjcucTeMa J0JDKHA MHKAICYJIUPOBATh CBOE COACPKUMOE (CKPBIBATh €r0 OT APYTUX
MTOJICUCTEM);

e KaxJas IMOJCHCTEMa JIOJDKHA MMETh YETKO OIpPENEeNCHHbI uHTepdelic ¢ aApyrumu
MOJICUCTEMaMHU, YCTaHABJIMBAIOIINN CTaHAAPTHBIE OTPAHUYEHUS Ha B3aUMOJIEHCTBUE.

CnenoBaHve OTHUM TpaBUJaM YBEIUYMBAET TMOHATHOCT U  MOAUPUIHPYEMOCTh
cozgasaemoro [10.

JIBa OCHOBHBIX TMOJXOAAa K JEKOMIO3UIMH CUCTEM: (DYHKYUOHANILHO-MOOYIbHbIU,
OCHOBAaHHBI Ha (YHKUMOHAIBHON JEKOMIIO3ULIMM, IPU KOTOPOH CTPYKTypa CHCTEMBbI
ONMCHIBAETCS B TEPMHUHAX HepapXuu ee QYyHKIUN U UepapXUH CTPYKTYpP HAAHHBIX; 0OBLEKMHO-
OpUEHMUPOBAHHDBIL, WCTIONb3YIOIUNA OOBEKTHYIO JEKOMIIO3MLIMIO, TPU KOTOPOH CTPYKTypa
CUCTEMbI OIHCHIBACTCSI B TEPMHHAX OOBEKTOB U CBS3€H MEXAYy HUMH, a MOBEJCHHE CHUCTEMBI
ONMCHIBAETCS B TEPMUHAX OOMEHa COOOLIEHUSAMHU Mexay oObekTamu. [1oxoapl UMEIOT MHOTO
oOuiero. JIocTOMHCTBOM BTOpPOro MOAXOJA SIBISIETCS TO, YTO €CTh €AWHAas HepapXus, U HET
HEOOXOJIMMOCTH OTCJIEKHUBATh COOTBETCTBHE MEXAY ABYMs HEpapXusiMH (yHKIHOHAIBHO-
MOJYJIBHOTO MOJIX0/1a.

B pamkax 060ux 1oax010B UCIONB3yeTCs oHsATHE apxXuTeKTyphl [10. Apxumexmypa [10
— Ha0OP KIIOYEBBIX IPABUII, OTIPEAETSIOUINX OPraHU3aIUI0 CUCTEMBI:
® COBOKYIHOCTbH CTPYKTYPHBIX 3JIEMEHTOB CUCTEMBI U CBSI3€H MEXKy HUMU;
® [IOBEJECHME IEMEHTOB CUCTEMbI B IIPOLIECCE UX B3aUMOJCHCTBHUS;
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e uepapxus MOJCUCTEM, OOBEAUHSIIONINX CTPYKTYPHBIE 3JIEMEHTHI;

® APXUTEKTYPHBIA CTWIb (TUIIOBOM CIIOCOO OpraHu3allii CUCTEMBI).

Apxutexktypa IO MHOromepHa, TIOCKOJbKY pAa3JIMYHbIE CHEUAINUCTHI paboOTaIoT

c €€ pa3IMYHbIMM acrnekTamu. Pa3nuuHble MpeacTaBiICHUS apXUTEKTYpbl CIY)XaT pa3Id4yHbIM

nensM (Moaenb «4+1y»):

e [pejacTaBiieHUEe (QYHKIMOHANBHBIX Bo3MokHOcTed IIO (mpeacraBieHue BapHaHTOB
WCIMOJIb30BAHUS, COJAEpKAIlee CUCHAPUM B3aUMOJECHCTBUS CHCTEMBI C BHEIIHEH Cpenoi
Y POJIK, KOTOPBIE UTPAIOT mojk3oBarenu [1O 1 BHEITHUE CUCTEMBI);

e [pejacTaBieHue Jorumdeckoi opranuzammu [1O (ormueckoe npeacraBiieHUE, 3JIEMEHTaMU
KOTOPOTO SIBJISIFOTCS MAKEThI, IOJICUCTEMBbI, KJIACChI, CBSI3U MEX]Ly HUMH);

e [pejacTaBiIeHUE PU3NYECKON CTPYKTYpPbl IPOrPAMMHBIX KOMIIOHEHT, BXOAA1IUX B cocTaB [10
(mpencrapiieHne peaan3aluy, 3JEMEHTaMU KOTOPOTO SIBJISIFOTCSI KOMIIOHEHTBI, CBSI3U MEXY
HUMH);

® [Ipe/ACTaBJIEHUE CTPYKTYphbl IMOTOKOB YIPABJICHHUS U ACHEKTOB MNapajuieabHoil pabdotsl 10
(mpencraBiieHUE MTPOLIECCOB, JIEMEHTHI KOTOPOTO: TIOTOKHU YIIPaBJICHUsI, HUTH, Mapaljiesiu3M,
CUHXPOHM3AIMS);

e onucaHue pusudeckoro pazmenieHuss KoMrnoHeHT [10 no y3iam BBIYUCIUTEIBHONW CUCTEMBbI
(npencraBiieHue pa3MEIICHUs, 3JIEMEHThl KOTOPOIO: Y3JIbl BBIYUCIUTEIBHON CHCTEMBI,
YCTpOICTBA, IMHUU CBSI3HU, 3a]a4N).

Jlornyeckoe
npeacraBneHune

MpeacraBneHue
peanusauuun

AHanuTuk, paspaboTymk

MpeacraBneHue MporpamMmmct

CUCTEMHBbIN UHTErpaTop
Mpon3BoanTENBLHOCTb
MacwTtabnpyemocTb
[MponyckHas cnocoBbHOCTb

CTpykTypa BapuaHTOB Ynpasnexue 1O
\ ncnosfib3oBaHuA /
lMonb3oBatensb
MpencTaBneHune PYHKUMOHAMBHOCTL MpepcTaBneHue
npoueccoB pa3mMmeLlleHus

CUCTEMHBIN UHXEHEP
Tononorusi cuctembl
BHenpeHue, nHcTannauus
KoMmmyHukaumsa

Cpemn 5-Tm TIpencTaBileHHH 0co00€ MECTO 3aHUMAaeT TIPECTABICHHE BapPHAHTOB
WCTIOJIb30BAHMS, TIOCKOJIBKY OHO HCIIOJIB3YeTCS TPU YIPAaBICHUH pa3pabOTKOM, CIY)KHT CBOETO
poJia CKEIIETOM TPOEKTA.

Kaxnoe apxumexmyproe npedcmagnenue — 3TO MOJIENIb CHCTEMBI C OTIPEIEIIEHHONW TOUYKH
3peHHs, B KOTOPOH OTpa)KE€HBI JIMIIb CYIIECTBEHHBIC acCHeKThl W ONYIIEHO BCE, HYTO
HECYIIECTBEHHO NPU JaHHOM B3TJISJIE HA CHCTEMY.

Mooens 110 — 310 popmannzoBanHoe onucanue cucreMbl 110 Ha ompeneneHHOM ypoBHE
abctpakuuu. Kaxxmas mMozenb ONMMChIBAET KOHKPETHBIM aCHEKT CHUCTEMBI, MCIIOJIB3YyeT Habop
ararpaMM I GOpMabHBIX OTIMCAHUH W JOKYMEHTOB 33JaHHOTO (opmMara, a TaKKe OTpaKaeT
TOYKY 3pEHHs] W SBISIETCS OOBEKTOM JAEATEIBHOCTH PA3IMYHBIX JIOJEH C KOHKPETHBIMHU
WHTEpECaMHU, POJISIMH WJIM 3aJadaMu. MoJenu CIy)KaT TOJIe3HBIM WHCTPYMEHTOM aHajn3a
npobieMm, oOmeHa uHOpMalMed MeXIy BCEMHM 3aMHTEPECOBAaHHBIMU  CTOPOHAMH,
npoektupoBanus [10. MoaenupoBanne cnocoOcTByeT 0ojiee OJHOMY YCBOCHHIO TPEOOBaHUH,
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YIYYIICHUIO Ka4eCTBA CHCTEMBI U TIOBBIIICHHUIO CTETICHHU €€ YIPABIISIEMOCTH.

I'pagu byu:

«Mooenuposanue saeniemcsi YeHMpPAaIbHbIM 36€HOM 8celi 0esimeNbHOCmU NO CO30AHUI0
kauyecmeeHnnoco 110. Mooenu cmposimces 01 mo2o, 4moodbl HOHAMb U OCMBICAUMb CMPYKMYPY U
nosedenue Oyoyweu cucmemsl, 001e24ums ynpasienue npoyeccom ee co30aHus U yMeHbUUmy
B03MOMNCHBIU PUCK, A MAKHCE OOKYMEHMUPOB8AMb NPUHUMAEMble NPOEKMHbLE PeULeHUS. »

ApxumexmypHo 3HAUUMbLUL d7leMeHm — 3TO JJIEMEHT, 3HAUMUTEIbHO BIMSIOMIMNA Ha
CTPYKTYpy  CHCTEeMBI, €€  (YHKIHMOHAIBHOCTh, MPOU3BOJUTEIBHOCTh,  HA/ICKHOCTD,
3alIUIIEHHOCTh, BO3MOXXHOCTh pa3BHTHs. [loncucreMsl, nx MHTEPQEHCH, TPOIECChl M MOTOKH
VIIPaBJICHUS SBISIFOTCS APXUTEKTYPHO 3HAYMMBIMH JIEMEHTAMH.

CymiecTByIOT pas3iuyHble TpadudyecKue MOJENH, HCIoib3yembie Tpu paspadotke [10:
OJIOK-CXEeMBbI, KOHEUHBIE aBTOMAThI, CHHTAKCHYECKUE THarpaMMEbl, ceMaHTu4eckue cetu. Oomiee
UX JOCTOWHCTBO TpadMuecKuX MOJIEIer — HarsTHOCTb.

BusyansHoe (rpaduueckoe) MoJenMpoBaHHE — IO3BOJIAET ONMCHIBATH MPOOIEMBI C
MOMOIIBIO 3PUMBIX a0CTPaKIHiA, BOCHPOM3BOMISAIIMX MOHATHS W OOBEKTHI PEATBHOTO MHpA.
MoenupoBaHie OCYIIECTBISIETCS TP TIOMOIIH SI3bIKa MOJICITMPOBAHUS, KOTOPBIA BKIIIOYAET B
ceOs: PIIEMEHTHI MOJIENIH; HOTALHIO (cucTeMy 0003HaYeHHI ); pyKOBOJCTBO 110 UCIIOJIb30BAHMUIO.

MogenupoBanue He sBIAeTCS Lenblo paspabotku [10. JmarpamMmbl — 3TO JIHIIb
HarsiHbIe n300pakenus. [Ipuunnbl, moOyxparonue mpruoderaTs K MX UCIOIb30BaHHIO:

1. I'padudeckne MOJenu MOMOTAIOT TOJIYYUTHh OOIIEEe MPEICTABICHUE O CHCTEME, CKa3aTh O
TOM, KaKOTO poja aOCTpaKIHH CYHIECTBYIOT B CHCTEME M KaKHE€ €€ YacTH HYKIAITCS
B JTAJIbHEHIIIEM YTOYHEHUH.

2. TI'papuueckue Mojenu oOpa3yrOT BHEIIHEE MPEICTABICHUE CUCTEMbI U OOBSCHSIOT, YTO 3Ta
cucrema OyJeT enaTb, TEM CaMbIM 00JIeryaroT OOIIEHHE C 3aKa3YHKOM.

3. I'paduueckne mozaenu oO0JEr4aOT HM3YYEHHE METOJOB NPOSKTHPOBAHMS, B YACTHOCTH
00BEKTHO-OPHEHTHPOBAHHBIX METOJIOB.

B nporecce cozmanus [10 ucnonb3yroTes Caeayronue BUIbI MOJIEIICH:
®  MOJENH ACITEIHPHOCTH OpPraHu3auy (MJIH MOJIETH OU3HEC-TIPOIIECCOB):

o wmogaenu "AS-IS" ("kak ecTp'"), OTpakarolue CyIecTBYIOEe MOJI0KEHUE;
o wMozenu "AS-TO-BE" ("kak q0mkHO ObITB'"), OTpaXKaroUIue MpeaACcTaBICHHUE O HOBBIX
mporeccax U TEXHOJOTHSIX padOThI OpraHU3aInH;
e wmojaenu mnpoektupyemoro IO, kortopweie crpostcs Ha ocHoBe wmoxaenu "AS-TO-BE",
YTOYHSIOTCS ¥ ICTATU3UPYIOTCS JI0 HEOOXOIMMOTO YPOBHSI.
CoctaB Mojenel, HCIOJNB3YEeMbIX B KaXKIOM KOHKPETHOM TIIPOEKTE, M CTENeHb WX
JETATBHOCTH B OOIIEM CiTydae 3aBHCSAT OT CIEAYIOUINX (aKTOPOB: CIOKHOCTU MPOCKTHPYEMOM
CHCTEMBI; HEOOXOIMMOI TOJHOTHI €€ ONMUCAHWSA; 3HAaHWUH M HABBHIKOB YYaCTHHUKOB IIPOEKTA;
BPEMEHH, OTBEICHHOTO Ha MMPOEKTUPOBAHHE.
Jlnst obnerdenus Tpyna pa3padOTIMKOB U aBTOMATU3UPOBAHHOTO BBITIOTHEHUST HEKOTOPHIX
PYTHHHBIX JecTBUM ucnonb3yroTcsi CASE-cpeocmea (Computer Aided Software Engineering).
B nacrosmee Bpemsi CASE-cpenctBa o0ecreyuBarOT MOIICPKKY OOJBITHHCTBA IPOILIECCOB
xu3HeHHoro nukina I10, uro mo3Bossier roBoputh 0 CASE-texnosorusix pazpabotku I10.
CASE-mexHnono2uss — 3T0 COBOKYIHOCTb METOJ0B IpoekTtupoBanusi [10 u MHCTpyMEHTaIbHBIX
CPEIICTB 171l MOJICIMPOBAHUS TIPEAMETHON 001acTH, aHaimu3a Mojeseit Ha Beex craausax XKL T10
u pazpabotku I10.
OObekTHass MOJENb SBJSETCS KOHLENTyalbHOW 0a30i1 00BEKTHO-OPUEHTHPOBAHHOTO
noaxona (OOIT).
[IpoGnemsl, crumynuposasiiue pazsutue OOIL:
¢ Heo0X0oaMMOCTh TOBBIIICHUSI TPOU3BOIUTEIHLHOCTH Pa3padOTKA 3a CYET MHOTOKPAaTHOTO
(moBTOpHOTrO) Kcnonb3zoBanus 110.

e Heo6xonuMocTh yHpoIIeHHs] COMPOBOXKIACHUS M MOAU(PUKAIMHN pa3pabOTaHHBIX CUCTEM
(Jroxanm3anusi BHOCUMBIX U3MEHEHHN ).

e (OOneryeHue MPOEKTUPOBAHUS CHUCTEM (3a CYET COKpAllleHUsS CEMaHTHYECKOIro pa3pbiBa
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MEXAY CTPYKTYpOH pelraeMbIx 3a1au u cTpykrypoii 110).

3aleras Bmepena, ckaxkem, Kakue peuieHus naHHbIXx npoOinem gaer OOIL ITpu OOII
M3MEHEHHs JIOKAIM3YIOTCS BHYTPH Kilacca (KOMIIOHEHTHI WJIM TIIaKeTa, €CIH HW3MEHSIOTCS
HECKOJIbKO  KitaccoB). CeMaHTHYEeCKHH pPa3pbhlB  JHKBUAUPYETCS, TOCKOJIBKY CYIIHOCTH
MpeIMETHON 00JIaCTH MPEICTABIIAIOTCS 00bEKTaMHU, CJIEI0OBATENIbHO, pa3pabOTUUK U 3aKa3dHMK
(TT0JTB30BaTEIb) ONEPUPYIOT CXOXKUMH MOHATUSAMH. [I0BTOpHOE HCIONB30BaHHUE JHOCTHTACTCS 32
CUET TOCTPOEHHUS CHUCTEM C HCIIOJIb30BaHUEM OMOIMOTEK TOTOBBIX KOMIIOHEHT — MOMYJeH
(3aUMCTBOBAHO U3 CTPYKTYPHOTO WIH (PYHKIIMOHATIBHOTO MOAX0/1a).

Kpatkas ucropus OOII:

1967: a3bik Simula — 1b1i1 cpei 00bEKTHO OPUEHTHUPOBAHHBIX;
1970-e: Smalltalk — moy4rt 10BOIBHO HIMPOKOE PACIIPOCTPAHCHHE,
1980-¢: Teoperuueckue ocHoBbl, C++, Objective-C;
1990-e: Metonet OOA u OOD (Booch, OMT, ....), nosiBumcs 5361k Java;
1997: Ilpunsr crangaptr OMG UML 1.1.

B ocHOBe 00BEKTHO-OPHEHTHPOBAHHOTO TOAX0/A JISKUT OOBEKTHAS JEKOMITO3UIUS, TIPH
3TOM craTuyeckas cTpykrypa [1O omnmchiBaeTcs B TepMHHAX OOBEKTOB U CBSI3EH MEXIYy HUMH, a
muHamuuecknit aciekT [1O onuckiBaeTcs B TepMUHAX 0OMEHA COOOIEHUSIMH MEXTY O0BEKTAMH.
Kaxnpiii 00BEKT cucTeMbl 00J7amaeT CBOMM COOCTBEHHBIM IIOBEJCHHUEM, MOJCITHPYIOIIHM
noBeJieHne 00BEKTa PeaTbHOTO MHpA.

OObeKTHAsE MOJIENb SBISETCA €CTECTBEHHBIM CIIOCOOOM MPECTABICHUS PEATHbHOTO MHUpA.
Ona sBisiercss koHuentyaibHo ocHOBOM OOIl. Ocuognbimu npunyunamu ee TOCTPOCHUS
SIBIISTEOTCSL:
e a0cTparupoBaHUE; i
° HHKchynﬂqu{; > ~ﬁ\:\,§\*~“¢"h
® MOJIYJILHOCTE; ; F \'vq,,u Wy 4/-,
®  uepapxwsl. blackd
JlOTIOTHUTEIbHBIE TPHHIIUTIBL:
®  THIH3AIINS;
® [apajljIeNinu3M;
® YCTOWYHMBOCTH (persistence).

Abcmpazuposanue  —  3TO
BBIICIICHUAE HanboJee
CYIIICCTB CHHBIX XapaKTepI/ICTI/IK

HEKOTOPOTO OOBEKTA, OTIMYAFOIINX
ero OT BCEeX [JPYI'HX BHJIOB
00BEKTOB, BKHBIX C TOYKH 3PCHUS
TaTbHEWIIEr0 pacCMOTPeHHMsT W aHalu3a, W WTCHOPHPOBAHWE MEHEe BAXKHBIX WM
HE3HAYUTENBHBIX JeTaneid. AOCTpakiueir sBisieTcs Jto0das MOJIeNb, BKIIOYArOIIas HamOojee
Ba)XHBIE, CYINICCTBEHHBIC WM OTIMYUTEIbHBIC XaPAaKTEPUCTHKH HEKOTOPOTO OOBEKTa, H
WUTHOPHUPYIOIIasi MEHEE Ba)KHBIC WIIM HE3HAYHMTENbHBIC AeTand. AOCTparupoBaHUE IO3BOJISIET
VIIPaBJIATH CIIO)KHOCTBIO CHUCTEMBI, KOHIICHTPHUPYSICh Ha CYIIECTBEHHBIX CBOMCTBaX OOBEKTa.
AOcTpakuus 3aBUCUT OT IPEeIMETHOW olnactu
U TOYKH 3pPEHHS — TO, YTO BaYXHO B OJHOM
KOHTEKCTE, MOXET OBITh HE BAXXHO B JPYTOM.
Bri6op mpaBmibHOro Habopa aOCcTpakuuid s
3aIaHHOM TPEIMETHON 00JIaCTU TPEICTABIISACT

L4
o
]
1]

co0oit TJIaBHYIO 3aauy 00BEKTHO-
OPUEHTUPOBAHHOTO MPOEKTUPOBaHUSA. OOBEKTHI
U KJIacChl — OCHOBHbIE aOCTpakKLuu

MpeAMETHOM 00IacTH.
Hukancynayus — NOKaIu3aysi CBOMCTB U
IIOBCACHUS B paMKax e)II/IHCTBeHHOI\/'I
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abcTpakiuu  (paccMaTpuBaeMOM  Kak  «4EpHbIM  SIIUK»), CKPBIBAIOIIEH  peaau3aluio
3a 001IEA0CTYITHBIM uHTepdecom. [Ipn
MHKAICYIALUN OTHeNsIeTCs BHYTpEHHEE
YCTpOICTBO 0OBEKTa OT €ro  BHEIIHEro
noBeieHUus. OObEKTHBIN MOAX0/1 ITPEIOIaraerT,
YTO BHYTPEHHHUE PECypchl 0OBEKTA, CKPBITHI OT
BHEIIHEH  cpeabl.  AOcTparupoBaHue U
MHKAICYIALUS SIBJISIOTCS
B3aUMOJIOTIOTHSIOIIMMHU TPUHIUITAMHU.

MooynvHocms — 3TO CBOMCTBO CHCTEMBI,
CBSI3aHHOE C BO3MOYKHOCTBIO €€ JE€KOMIIO3ULIUU
Ha psii BHYTPEHHE CHJIBHO CUEIUIEHHBIX, HO
ci1abo CBSI3aHHBIX MEXIYy cO000M moacucTeM (4acteil).
MonynbHOCTh CHHXKAET CIIO)KHOCTb CHCTEMBbI, IO3BOJISS
BBINIOJIHATh HE3aBUCUMYIO pa3pabOTKy €€ OTIeNbHbIX
qyacTei.

Hepapxus — paHXUpOBaHHas WIH YIOPSAOYEHHAS
cucremMa aOCTpakIUil, pacroyioKEHHE HX IO YPOBHSIM B
BUJIE JIPEBOBUJHON CTPYKTYpPbI. DJIEMEHTHI, HaXOsIIHUecs
Ha OJJHOM YpPOBHE HMEpapXHH, JOJDKHBI TAK)KE€ HAXOJUTHCS
Ha OJHOM YypoBHe aOcTtpakiuu. OCHOBHBIMH BHJAMHU
UEpApXUUYECKUX CTPYKTYP CJIOKHBIX CHCTEM SIBIISIOTCA
CTPYKTypa KJIaccoB U CTpyKTypa oObekToB. Mepapxus
KJIaCCOB ~ CTPOMTCA IO  HACJIEJOBAHUIO, a MepapXus
00BEKTOB — IO arperamum.

Tun — TouHas  XapaKTepUCTUKAa  HEKOTOPOM
COBOKYIHOCTH  OJHOPOJHBIX OOBEKTOB, BKJIOYAOLIAS
CTPYKTYpPY U MOBEACHUE.

Tunuzanus — cnoco0  3allUTUTBCS  OT
UCI0JIb30BaHUSA OOBEKTOB OJHOTO Kjacca BMECTO
JIpYroro, WiM, o KpallHEHd Mepe, yIpaBiATh TaKUM
HCI0JIb30BAHUEM.

[Ipu ctporoil Tunuzanuu (Hampumep, B SI3bIKE
OO0epoH) 3ampeniaeTcsi MCIOJIB30BaHUE  OOBEKTOB
HEBEPHOTO TUIa, TpeOyeTcs sBHOE NMpeoOpa3oBaHue K
Hy)KHOMY TuIly. [Ipy MeHee CTpOrol THUIHM3ALKH
Takoro poja 3ampeTsl ociabineHbl. B wyactHoCTH,
JOIYCKaeTcsl MOJUMOPPU3M — MHOTO3HAYHOCTh
uMeH. OnHO U3 TPOsIBICHUN moJMMopdu3Ma,
UCII0JIb30BaHNE OOBEKT MOATHIIA (HAcJeIHUKA) B
posir 00beKTa cynepTumna (ImpeaKa).

[Tapanmnenusm — HaauMyue B CHCTEME
HECKOJIbKUX MMOTOKOB YIPaBJICHHS
0THOBpeMeHHO. OOBEKT MOXKET ObITh aKTHUBEH,
T. €. MOXET HOpOXJaTb OTIENbHbII MOTOK
ynpasieHus. Paznudapie 00beKThI MOTYT OBITh
AKTUBHBI OJTHOBPEMEHHO.

YCTOMYUBOCTH — CIIOCOOHOCTH OOBEKTA
COXPaHSATh CBOE CYIECTBOBAHWE BO BPEMEHU
W/ TPOCTPAaHCTBE (4APECHOM, B YaCTHOCTH
npu nepeMenieHnn MEXIy y371amMu
BBIYMCIUTENBHON cucteMbl). B wyacTtHOCTH,
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YCTOWYMBOCTh 0OBEKTOB MOKET ObITH OOECIIeueHa 3a CUET UX XpaHEHUs B 0a3e JaHHBIX.

[lepexouM K OCHOBHBIM HOHSTUSIM OOBEKTHO-OPUEHTHPOBAHHOIO MOAX0Ma (d1eMeHmam
obvexmuou modenu). K HUM OTHOCATCS: 0OBEKT; KJlacc; aTpuOyT; omepauus; MOJIUMOPPU3M;
HacJIeJOBaHUE; KOMIIOHEHT; MIaKeT; MOJCUCTEMA; CBSI3b.

Obvexm — ocsizaeMasi CymrHOCTh (tangible entity) — mpeamer wim sBieHHE (IIPOIIECC),
UMEIOILME YEeTKO BBIPAKEHHbIE T'PAaHUIbl, MUHIUBUIYaIbHOCTh M ToOBeneHue JIroboi 00beKT
o0nazaeT  COCTOSHMEM, IOBEACHUEM U UHAUBUAYyaIbHOCTBIO. Cocmosinue  0Ovekma
OTpeJeNaeTCsl 3HaYCHUSIMU €ro CBOWCTB (aTpuOYyTOB) U CBS3SIMU C JPYTMMH OOBEKTaMH, OHO
MOXKET MEHSATbCS CO BpeMeHeM. [logedenue omnpenensier AeUcTBUS 00BbEKTa U €ro peakluio Ha
3ampockl OT Apyrux oObekToB. [loBenaeHune mpeacTaBisieTcss ¢ MOMOIIBbI Habopa COOOIIECHHH,
BOCIIPUHMMAeMbIX  00bEKTOM  (omepamnuii, KOTOpPbl€  MOMET  BBIINOJHATH  OOBEKT).
Hnousuoyanvrnocms — 310 CBOMCTBA 00BEKTA, OTINYAIOLINE €TI0 OT BCEX JIPYIHX OOBEKTOB.

CrpykTypa U NOBEACHHUE CX0XKHX OOBEKTOB OMPENENAIOT 00U A HUX Kiace. Krace —
3TO MHOXXECTBO OOBEKTOB, CBA3aHHBIX OOIHOCTBHIO CBOICTB, MOBEJCHMUS, CBS3E€H U CEMaHTHKHU.
JIro0o#t 00BEKT sIBISIETCS K3EMIUIIpoM Kinacca. OmnpenerneHne KJiaccoB U 00BEKTOB — OJHA U3
CaMbIX CJIOKHBIX 3a/1a4 00bEKTHO-OPUEHTUPOBAHHOIO ITPOEKTUPOBAHMS.

Ampubym — NOMMEHOBAHHOE CBOMCTBO KJlacca, ONpEAENsIoNiee AUANa30H JIOMYCTUMBIX
3HAYeHUH, KOTOPBIE MOTYT MPUHUMATh 3K3EMILUISIPhI JAHHOTO CBOWCTBA. ATPHUOYTHI MOTYT OBITH
CKpPBITHI OT IPYTUX KJIACCOB, 3TO OMPEeIsieT BUIUMOCTh aTpuOyTa: public (00mmMii, OTKPHITHII);
private (3aKpbITbIH, CEKpeTHBIN); protected (3alMIIEHHBIN).

Tpebyemoe MOBE/ICHHE CHUCTEMBI
peanu3yeTcs: 4epe3 B3auMOACHCTBHE OOBEKTOB.
BsaumopneilictBue 00beKTOB oOecnednBaeTcs

MEXaHU3MOM MEPECHIIKU COOOIICHU.
OmpeneneHHoe BO3JIEHCTBHE OJHOTO OOBEKTA
Ha JIpyrou c LIEJIbIO BBI3BATh

COOTBETCTBYIOIIYIO  PEAaKIHI0O  Ha3bIBaeTCs
omepamueil  WIM  TOCBUIKOW  COOOIIEHUS.
CooOuieHre MOeT ObITh IOCIAHO TOJIBKO
BJIOJIb COeOUHeHuss MEXIy oObektamu. B
TEPMHUHAX MPOTPAMMHUPOBAHUSA  COEOUHEHUe
MEXly 00BEKTaMH CYIIECTBYET, €CII OJJMH OOBEKT HMEET CChIIKY Ha IPYTOH.

Onepayus — 3T0 yciiyra, KOTOPYIO MOKHO 3alPOCHTH Y JTI000T0 00BEKTa JAHHOTO Kiacca.
Onepanuu peain3yroT NOBEACHHUE IK3EMIUIIPOB Kiacca. OnucaHre onepaluu BKIIOYAeT YEThIpe
YacTU: UMS; CIIHCOK IMapaMeTpoB; THUI BO3BPAIIaéMOr0 3HAYCHHUS;, BHIMMOCTh. Peamm3arus
OTIepanyy Ha3bIBACTCS METOIOM.

Pesynbrar oneparmu 3aBHCUT OT TEKYILETO COCTOSHUS 00beKTa. Buabl oneparimii:

e Omnepanun  peanu3auuu  (implementor  operations) —  peaqu3yloT  TpeOyemyro
(GYHKIIMOHAIIBHOCTb.

e Onmnepanuu ynpaeieHus (manager operations) YHpPaBJSIFOT CO3JaHHEM W YHHUYTOXCHHUEM
00BEKTOB (KOHCTPYKTOPBI U AECTPYKTOPBHI).

e Omnepanuu goctyma (access operations) — Tak Ha3bIBaeMbIe, get-Tepbl, set-Tephl — HAr0T
JOCTYI K 3aKPBITHIM aTpUOyTaM.

e Bcnomorarensusie onepanuu (helper operations) — HenmyOnMUYHBIE ONEpalMM, CIYXKaT IS
peanu3anuy ornepanui Apyrux BUIOB.

OOBEKT MOXKET OBITh aOCTpaKIMEe HEKOTOPOM CYITHOCTH MpeaMeTHON oOmactu (0OBEKT
peaIbHOTO MUPA) WK MIPOrPAMMHOM CUCTEMBI (ApXUTEKTYPHBIH 0OBEKT).
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CpaBHeHME apXUTEKTYp TpaguimoHHON 1 OO-CUCTEMBI:

Mpoueccel
i [
i [
fi3) CYEL

fid)

CrpykTyp faHHER

B OO-cucreme anroput™msel (OBeIEHUE) U CTPYKTYPhI JAHHBIX (BHYTPEHHEE YCTPOICTBO)
00BeMHEHBI B OOBEKTHI, 3a CYET YMEHbBIIAETCS CII0KHOCTh CHCTEMBI, JIOKAJIU3YIOTCS
HU3MEHEHHUS.

[TonsTe nmonuMopdpu3aMa MOKET ObITh MHTEPIPETUPOBAHO, KAaK CIOCOOHOCTH OOBEKTa
MpUHAIeKaTh 0ojiee yeM oaHoMy Tuny. [loaumopghusm — cnocoOHOCTh CKphIBaTh MHOXECTBO
Pa3IMYHbIX pealn3aluil Mol eTMHCTBEHHBIM OOIIMM MMeHeM win uHtepdeiicom. UuTepdeiic —
3TO COBOKYIHOCTb OIEpalUi, ONpeAensomux Habop yciIyr Kijacca WIH KOMIIOHEHTA.
WuTepdeiic He onpenensieT BHYTPEHHIOI CTPYKTYpPY, BCE €ro omepanuu OTKpbIThL. [lpumep,
OJIHAa M Ta K€ olepauus paccuumams3apniamy MOXKET UMETh TPHU pa3jMuHble pealn3alud B
Tpex  pasnumuHbix  kinaccax:  CnyxkamuiiClloyacoBoitOmnaroit,  CmyxammitHaOxunane,
BpemennpiitCnysxanuii.

Komnonenm — 5TO OTHOCUTENIBHO HE3aBHCHMas U 3aMmelllaeMas YacTh CHCTEMBI,
BBITIOJIHAIOLIAS YETKO ONpPEAETICHHYI0 (PYHKIIHIO B KOHTEKCTE 3a/laHHON apXUTEKTYPBHI.

KommnoneHnt mpencrasisier co0oil (pU3MUECKYIO0 peaau3alyio MPOEKTHOM aOCTpakuuu U
MO>KET OBbITh: KOMIIOHEHTOM MCXOJIHOTO KoJa (Cpp-IIHHUK); KOMIOHEHTOM BPEMEHH BBIIIOJIHEHUS
(dll, ActiveX u T. m.); UCHONHSEMBbIH KOMIIOHEHTOM (exe-uIHUK). KoMnoHeHT oGecrneunBaer
¢duznueckyro peanuzanuo Habopa uHtepdeiicoB. KomnonentHas pazpadotka (component-based
development) mnpencraBnser co0oOil co3maHWE MPOTPAMMHBIX CHCTEM, COCTOSIIIIUX W3
KOMIIOHEHTOB (HE MyTaTh ¢ 00BEKTHO-OPUEHTUPOBAHHBIM mporpamMmmupoBanrem (OOIT).

OOII — crioco6 co3ianusi TPOrpaMMHBIX KOMIIOHEHTOB, 0a3upyIOLIMXCsA Ha 00BbEKTax.

Kommnonentnast pa3paboTka — TEXHOJOIHs, IHO3BOJSAOMAs OOBEAUHITh OOBEKTHBIE
KOMIIOHEHTBI B CUCTEMY.

Ilakem — 3T0 OOIIMI MEXaHMU3M JJIsl OPraHU3aLMM 3JEMEHTOB B I'PYMHIbl. JTO 3JIEMEHT
MOJIENIM, KOTOPBIM MOMKET BKJIKOYATh Apyrue 3JeMeHTbl. KakIbplii 3JIeMEHT MOJAENTU MOXKET
BXOJIUTh TOJIBKO B OJuH nakeT. [laker sBisercs:
® CpEeACTBOM OpraHU3alliy MOJIEIH B Ipoliecce pa3pabOTKH, HOBBILICHHS €€ YIPABIIEMOCTH U

YUTAEMOCTH;
e eIUHUIICH ynpaBieHUs KOH(UTYypaluen.

Iloocucmema — 310 KOMOMHaLUs NaKkeTa (MOKET BKIIIOYATh JIPYTHe JIEMEHThl MOJENN) U
kinacca (obmamaer moBeneHuem). Ilomcucrema peanmsyer oauH Wi Oojee HHTEP(]EICOB,
onpeensoouux ee nopeaeHue. OHa UCHOIB3YeTCs 7S MPEJICTaBICHNUs] KOMIIOHEHTA B Ipoliecce
MIPOEKTHUPOBAHUSI.

Mexy 3neMeHTaMi 0ObEKTHON MOJIENN CYLIECTBYIOT pPa3InYHbIE BUIbI C853€ll.

Coeounenue (link) — dusmyeckas WM KOHIENTYyajdbHas CBSI3b MEXIAY 0ObeKmami,
MIO3BOJISIFOIIAS] UM B3aUMO/JICHCTBOBATb.
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Accoyuayusn — cBsI3b MEXY KIIACCAMHU, ONKCHIBAIOLIAS TPYIILY OAHOPOAHBIX IO CTPYKTYpE
U CEMaHTHKE COEIMHEHUH MeXay OdK3eMmiusipaMu kiaccoB. CoenuHeHus SBISIOTCS
AK3EeMILIIpaMH acCOLMAIIMU TOYHO TaK )K€, KaK COeJIMHEHHbIE 0OBEKTHI ABISIOTCS SK3EMILIIpaMuU
KJIaCCOB, CBSI3aHHBIX accolalyen.

-

[Huazpamma Person OwnsStock Company
Knaccoe name * [ name
John:Person

name=“John”

Mary:Person GE:Company
name=“Mary” — name=“GE"

Auazpamma | Sue:Person IBM:Company

ob6nLexmoe name="Sue”

name=“I1BM"

Alice:Person

name="Alice”

Jeff:Person

name="Jeff”

-

[Ipumep nokassiBaeT, 4ro accouuanus BnaneerAkuusamMu Mmexnay kinaccamu Ilepcona
u Komnanus MoXeT MMEeTh HECKOJIBKO 3K3EMIUISIPOB — coenuHeHuil. OOpaTuTe BHUMaHUE, YTO
7IBA COEJMHEHHUS, SIBIISIIOIIMECS OSK3EMIUIIpAMM OJHOM M TOH e accolMaluy, HE MOTYT
CBSI3BIBATDH OJIHU U T€ K€ OOBEKTHI ABAXK/IBI.

Aepezayusi — 601€€ CUIBHBIA THUI ACCOLUMATHUBHOW CBSI3U MEX]Y LEJIbIM U €ro 4acTiMU
(mpuMmep: aBTOMOOUIIE U MOTOP). Komno3zuyus — yCUJIEHHasl arperanusi, Korjaa 4actb He MOXKET
CyIlIeCTBOBaTh 0e3 1enoro (mpumep: yHuUBepcuteT, (akynbrer, kKadenpa). Kommoszumms u
arperauusi TpPaH3UTUBHBI, B TOM CMbICJIE, 4To eciii B sBisiercs yacteio A, u C ABIIS€TCSA YacThIO
B, to C Takxke sABigercs yacThilo A (HO Ha JuarpaMMe CBsi3M, BO3HUKAIOIIME 3a CYET
TPAH3UTUBHOCTH, SIBHO HE N300pa)KarOTCsl).

Whole k>—— ] Part Arperauysi

Whos le— [ Pan

Komno3nuus

COC)II/IHCHI/ISI, SABJIAIOIIHUEC  OK3CEMILIApaMu KOMHOSI/IHI/Iﬁ nJIn arperaunﬁ TaK¥XKE
1300paxaroTcsi ¢ poMOaMH Ha MOJIIOCAX.
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Accoumanuu (BKJIIOYasi arperauuyd M KOMIIO3UIMM) XapaKTepU3YIOTCS: HaIlpaBICHUEM,
MMEHEM, POJIEBBIMM MMEHAMM YYaCTHUKOB CBS3HM, MOILIHOCTAMU. Hanpasnenue yKa3bIBaeT XOJ
coobmenuit. Ilo ymonyanuio accouuanuy AByHAIpaBiIeHbl, T. €. COOOIIEHUS MOTYT UCXOIUTh U3
1000ro KoHIa accouuanuu. Eciin BBEJEHO OrpaHUYEHHUE 10 HAIPABICHUIO, TO J00aBIIAETCS
CTpEJKa Ha KOHIIE CBSI3U. ACCOIMAIIMM MOKET OBITh JaHO UMS, MOJIF0ocaM (KOHIIaM) acCOLMaluU
MOryT ObITh Ha3HaueHbl posu. Hanpumep, y accounanuu mexay kiaccom Komnanus u kiaccom
Ilepcona nomtocy kinacca Kommnanusi MoxeT ObITh HazHadeHa pojib PaboTonarens, a apyromy
noimocy — poub Cayxamuil. Ilonste accoyuayuu CcBSI3aHO € TOHATUEM ampubyma.
[Ipu HanmuuuM accolManuyu MEXAY KJIaccaMU HX SK3EMIUISPhl COEAMHEHBI CChUIKAMH, TO €CTb
UMEIOT aTpuOyThl, 3HAUEHUSAMH KOTOPBIX SBJISIOTCS CCHUIKM Ha SK3EMIUIIPHI CBA3aHHOIO Kiacca
(cm. puc.). Kak npaBuio coriameHusi MOJEIMPOBAaHUS HPEIIUCHIBAIOT N300paxaTh aTpuOyThI
MPOCTBIX TUIIOB (YUCIIA, CUMBOJIbI, CTPOKH, JIOTHUECKUE TTEpEMEHHbIE, BPEMS, JaThl). ATpUOYTHI
CJIO’KHBIX TUIIOB M300pakaroTCs KaK acCOLMALIUU.

Company Employee Person
Employer
| |
\ \
Company Person
Employee:Person Employer:Company

Mowmnocms (multiplicity) mnoka3piBaeT, Kak MHOTO OOBEKTOB MOXET Y4acCTBOBAThH
B COCIMHCHUSAX — JK3EMIUIIpax accommanud. MONTHOCTh — 3TO KOJMYECTBO OOBEKTOB OJHOTO
Kjacca (C TOW CTOPOHBI CBSI3HM, TNI€ NMPHUIIMCAHA MOIIHOCTH), KOTOPBIE COCIUHEHBI C OOHUM
00BEKTOM JIpyroro kjacca (Ha IpyromM KOHIE CBsi3H). JIJIs KaKIOH acCoIMaIiiu CYIIECTBYIOT
JIBa yKa3aTelld MOIIHOCTH — 0 OJJHOMY Ha Ka)XJIOM KOHIIE CBsi3H. )i COeMHEHUH MOITHOCTH
HE VYKa3bIBAIOT, TaK KaK Ha JIFOOOM KOHIIE COCIMHCHHS HAXOJHUTCS POBHO OJHMH OOBEKT.
O6o03nauenus momHocte B UML:

MomiHoCTE 3HaueHune
1 PoBHO onH
0..* o * Honab nnu Oonbiie
1..*% OnuH uinn 0oabIIe
0..1 Hoss i onue
2.4 3amaHHbIi Uana3oH
2,4..6 Heckonpko nuana3oHoB

YacTHbIl cityyail accollallMi — KJIacC aCCOLMAIMH, IPU MOMOUIM KOTOPOro aTpuoOyThl U
omnepanuy MOXHO IPHUBS3aTh HEMOCPEICTBEHHO K COEAMHEHMIO. T. €. IpHU HaJlu4yuu Kiacca
acCcOLIMAlMU C KaX/IbIM CO€IMHEHUEM CBSA3aH €ro dK3eMILIAp (B MpUMeEpe Ul KakKJI0M CBSI3aHHON
napbl Kypc — CTYJEHT €CTh 9K3EMIUISIP KIacca OLIEHKA):

Course Student MaraH:Course Baca:Student

0.4 10..20

Heya:Grade

Grade
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Crnenyer 3aMETHTh, YTO KJIACChl aCCOIMAIUH SIBISIOTCA apTedakTaMu MOJICITUPOBAHUS, TO
€CTh HMH OIECPUPYIOT AHAIMTHKU, APXUTEKTOPHI. SI3bIKM MPOTPaMMUPOBAHUS HE HMMEIOT
CPEICTB, TOJCPKUBAIOIINX OSTH KOHCTPYKIIMU. B Xome peanu3anuu MpOTrpaMMUCTAM
MPUXOJUTCA TPEoOpPa30BbIBATh MOJEIH TaK, YTOOBI MOXHO ObUIO co3math Ko, Ilpu sTtom
TEPSAIOTCSI  OTPAHUYCHHUS IEJOCTHOCTH. Tak MOJENIb KYypPCHI-OLICHKU-CTYIACHTBI  OyaeT
npeoOpa3oBaHa K CIEIYIOLIEMY BHUY, JOMYCKAIOUIEMYy B OTJIMYME OT UCXOJHOM Mozenu Oojee
OJIHOH OLIEHKHU IO OJAHOMY KYPCY Y OJHOIO CTyJEHTa:

Course Student

-_—

Grade

10..20 0.4

OOpaTuTe BHUMaHHE KaK IEPEMECTUIINCHh MOIIIHOCTH CBSI3€EH.
B UML 2.0 x 06bexTHO# MoAenu 100aBieHO MoHATHE N-apHO# accoruanuu (IUist Kaxa0i
KOMOMHAIMK 00BEKTOB HE 0OJIee OTHOM CBS3M):

-

Project — — Language
Huazpamma
Knaccoe programmer | =
Person
accountingSystem:Project , Cobol:Language
name=“accounting system” name="Cobol”
[Ouazpamma 4 Mary:Person
3K3eMnnapoe name="Mary"
CADprogram:Project C:Language
name="CAD program” name="“C”

Ha pucynke npencraBieHa TepHapHas accoLMalUs M KJIacc-acCOLMallvs, CBSA3bIBAIOLIAsS
MIPOEKT, MPOrPaMMHUCTOB, 3aHATHIX B IPOEKTE, U SI3bIKM, HAa KOTOPBIX OHU HPOrPaMMHUPYIOT
B rpoekTe. HekoTopbIM aHaIOTOM TepHApHOW acCOIMAllUU SIBJISETCS PENILUOHHOE OTHOIICHHE
HaJ TpeMmsi JoMeHaMu (TaliuIla CO CTOJOIAMU npoeKm, NPocPaAMMUC, A3bIK). DK3EMIUISIpAMU
N-apHbIX acconnanui ABIAOTCA N-apHble coennHeHHs. Tak, mporpammuctka Mapu B 0JTHOM
npoekre numeT Ha KoGoe, a B ipyrom Ha Cu. 3amMeTHM, 4TO MOIIHOCTH Ha KOHLIAX T€pPHAPHON
accollMalliy He BOCIpelaT Mapu nucaTh B OJTHOM U TOM K€ IIPOEKTE Ha Pa3HbIX A3bIKaX (XOTS
Ha JuarpaMme OOBEKTOB TaKo€ HE IM0Ka3aHO). ENMHCTBEHHOE OrpaHWYEeHHE, HAJI0XKEHHOE B
JAHHOM CJy4yae, — JiBa Pa3HbIX TEPHApPHBIX COECIUHEHUS HE MOTYT CBS3bIBaTh OJHY U Ty XK€
TPOMKY 00BeKTOB — HanpuMmep: Mapu, npoekT accountingSystem u Kobout.

K N-apHpiM accouuanusiM MOTYT ObITh NPHCOEIUHEHBI Kiacchl accouuauuid. Kiaccsl
Jlektop, Cemectp m KypcJlekuuii cBsi3aHbl TEpHAPHOW accoumamnueil (O3HaAYaromIe, YTo
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HEKOTOPBIA JIEKTOP YWTaeT Kypc JEKIMA B ompeaesieHHOM cemectpe). Kmacc acconmanmii
qHTaGMBIfIKpr MOXET XpPaHUTL AOIOJHHUTCIIBHBIC CBCACHHA O CBA3U, HAIIPUMEP, KOJIUYCCTBO
CylIaTeyieu u T. 1.

Jlektop

Cemecrtp * < > _________ YutaembinKypc

Kypc/lekumii

B 00beKTHO-OpUEHTHUPOBAHHBIX s3bIKaX N-apHbIE acCOLMalUU HEe MOJIEpKUBAIOTCS
CTaHJIApPTHBIMU cpelcTBaMU. X MOKHO IPOMOJENUPOBaTh C MOMOIIBIO OOBIYHBIX (OMHAPHBIX)
accollMalui, HO TMpU ITOM CHUMAETCsl OrpaHUYEHHE Ha €JWHCTBEHHOCTb COEAUHEHMS,
CBS3BIBAOIIETO N-Ky OOBEKTOB:

Jlektop

*

Cemectp 1 * YutaemblnKypc

1

Kypc/lekumii

Bo Bropoii wMomenmu  Tpoidika  oOnbekToB  JsektopllerpoB,  cemecTpCeapmoit
u kypcJleknuitMaran Moryt ObITh COEIMHEHBI 0oJiee YeM €IMHOXK]bl MOCPEICTBOM PAa3HBIX
3K3eMIULIPOB Ki1acca YuraemuiitKypc.

[Tomoca accommamyii ¢ MOIIHOCTBIO «MHOTO» HMEIOT €IIe JBE XapaKTePUCTHUKH:
YHOPSAJOYEHHOCTh CBA3BIBAEMBIX OOBEKTOB U MOBTOPSAEMOCTD (T. €. 00pa3yroT JIM CBSA3bIBAEMbIE
00BEKTEI MHOKECTBO HIN My.]'II)TI/IMHO)KeCTBO). Pa3znnuHrle codeTanus JSTHUX XapaKTCPUCTHK
o0pa3yloT 4YeTblpe THUIAa I[IOJIOCOB: MHOXeECTBa {set} (TUI TOJIfoca IO YMOJYAHHUIO),
ynopsiioueHHble MHOXKecTBa {ordered}, MymbTUMHOXecTBa {bar} u TOCII€IOBATEILHOCTH
{sequence}:

KopoGok {set} | cnnuka SkpaH {ordered} | 5.0
1 * ] R
Bepwunal pada
P pacp JlomaHHas {sequence} Touka
{bag} [ * *
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Cnnukn B KOpoOKe 00pa3yroT MHOXKECTBO (HeymopsigoueHHoe). OKHa Ha 3JKpaHe —
yrnopsijoueHHoe (1o riryOuHe) MHOXKecTBO. B MmynbTurpade Mexay napoid BEpIIMH MOXKET ObITh
HECKOJIbKO pedep, 3HAUUT KakJas BEpIIMHAa MOXET ObITh CBsi3aHA C MYJIbTUMHOXECTBOM
BepIIMH. BepmumHel JOMaHHOW JMHWM, €CIHM  JIONMYCKAIOTCS  HAJIOXKEHHUSA, 00pasyroT
[IOCJIEJ0BATEILHOCTD, B KOTOPOM OJ/IHA U Ta Y€ BEPLIMHA MOXKET BCTPEUYaThCsl HECKOJIBKO pas3.

AccoumanusM MoryT ObITh MpHUIIKCaHbl KBadudukaTopsl. KBanudpukatop — aTpubyTt uiam
Habop aTpuOyTOB accoluanuy, 3HAYEHHE KOTOPBIX IO3BOJISIET BHIOpATh AJIi KOHKPETHOTO
0o0BbeKTa KBATHU(PHUIIMPOBAHHOTO KJIacCa MHOYKECTBO II€JIEBBIX OOBEKTOB Ha MPOTHBOIOJIONKHOM
KOHLIe coenuHeHus. Hanpumep, ecim B manke MOXET HaXxoAWTbcs HeOoJiee oJHOro (aina c
3aJlaHHBIM UMEHEM, TO M4 (aiina — kBanuduKaTop accolualuu namka -> ¢ain. Ksanudukatop
He 00s3aTeNbHO COCTOUT U3 OJHOTO aTpuOyTa (TakKe KaK M MOTEHUHUAJIbHBIN KoY 3amucen
B Tabiuue). Hampumep, XKuiblbl U3 JOMOBOM KHUTM TNPOMHIAEKCHUPOBAHbI aJpecami,
COCTOSIIIMMHU U3 Ha3BaHUS YJIMIIbI, HOMEpa JloMa U HoMepa KBapTUPBI.

Manka NomoBasiKHura

ynuua : String
aowm : Integer
KkBapTupa : Integer

nmadaina : String

1
0.1

1.7

daunn
XKuneuy

3asucumocms — CBSI3b MEXKIy OBYMS 3JEMEHTAaMH MOJEIH, TP KOTOPOH W3MEHEHUS
B CrielM(HUKAUN OJHOTO DJIEMEHTa MOTYT TIOBJIEYb 32 COOOW M3MEHEHUS B APYrOM DJIEMEHTE.
Hanpumep, maker, KOTOpbIii UMIOPTHPYET KIACCHI APYroro MakeTa, SBISIETCS 3aBUCUMBIM OT
HEero. 3aBHUCUMOCTh HM300pa)kaeTcsi Kak MYHKTUPHAs CTpPeNIKa C OOBIYHBIM HAKOHEYHHKOM.
3aBHCHMOCTBH MEX/Y KJIACCAMH BO3HHUKAET B CICIYIONIUX CIIydasx:
® B CHUTHATYpE OTIepalfy OJTHOTO KJacca eCTh apryMEHT — OOBEKT JIPYyroro Kiacca,
® B METOJIC OJIHOTO KJIacca €CTh JIOKAJIBHBIH 00BEKT IPYroro Kiacca;
® pPE3yNbTATOM OIIEPAIMU OJTHOTO KJlacca SBISIETCS SK3eMILISP JPYroro Kiacca.

Obobwernue — 3TO CBSA3b «THII
— moxntum». OHO  peanusyer
MEXaHU3M HaCJIeIOBaHUS
(inheritance), IO ICPKUBAET
nonumopdusm. Hacnedosanue —
3TO TOCTPOEHHE HOBBIX KIACCOB Ha

OCHOBE CYIIECTBYIONTUX
C BO3MOXXHOCTBIO J00ABIICHUS WIIH
TEPEOTIPEICIICHUS CBOWCTB
(aTpulyTOB) " MOBEICHUS
(omepanmii). M3o0paxkaercs Kak
CTpenKa c TPEYrOJIbHBIM

HAKOHCYHHKOM, ucxogdamast us3
HACJIe/IHMKAa W YKa3blBaromas Ha
poIuTENA. Eme OJTHAM
0003HaYeHHEM SIBJISIETCS BbIJEJIEHUE KYpPCHBOM HMEH aOCTPaKTHBIX KJIAcCOB (HE HMMEIOIIMX
COOCTBEHHBIX IK3EMILIISIPOB).
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OOuue atpuOyThl, ONepalMy W/WIM OTHOILEHHS OTOOpakaroTCsl HAa BEPXHEM YpPOBHE
Hepapxuu. 3aMETHM, YTO aCCOIMAINH Kiacca-Tpeika HaClIeIyI0TCsl KIIaCCAaMU MIOTOMKAMH, T. €.
OK3EMIUIIPHl TIOTOMKOB MOTYT HMMETh COCIMHEHHS TOTO JK€ pOJa, YTO W OK3EMIUISPHI
poauTenbekoro kiacca. JleiictByer mpunnun noxactaHoBku Jluckosoiut (Liskov substitution
principle LSP), mo xoropomy mt060€ yTBEp>KIEHHE, CIIpaBeJIUBOE s SK3EMIUISIPOB Kilacca,
COXpaHseT CIPaBEIJIUBOCTh IJIsi SK3EMIUIAPOB BCeX ero mnoakimaccoB. Hampumep, n3 LSP
CIIEYeT, YTO IK3EMIUISIP MOJKIAacca moIkiIacca (Kjacca «BHYKa») MOXKET pacCMaTPHBATHCS Kak
AK3EMIUTSP TOKIIACCA WITH SK3EMILISP UCXOTHOTO Kiacca (CBOETo «Ieay).

B o0bexkTHON MOJenu HacieJoBaHHE MOXKET ObITh MHOXECTBEHHbIM. Ha cBsi3u moryt
HAKJIaJpIBATHCSl OTpaHnueHus. Harpumep, eciim HeoOX0AMMO, MHOKECTBEHHOE HACJICIOBAHUE B
HEKOTOPOH MepapXuu KIACCOB MOXKET OBITh 3ampemieHo (HaJ CBA3BIO YKA3bIBACTCS KIIFOUEBOE
cinoBo: {disjoint}).

O06o0menne paccMaTpuBaeTCsS HE TOJBKO JJIA KJIACCOB, HO W JUIsl accomuanmii. B atom
ciiydae cTpenka OO0OOIEeHUsI COCNUHSIET JBE acCOLMAlMU. 3aMETHM, YTO B MOJEIAX TaKoe
BCTpevaeTcsi penko. Hmxke mpuBeneH mpuMep, KOTAa CBS3b MEKAY PEHcoOM M CaMOJIeTOM
nepeoTpeiessieTesl B Kilaccax HAacJAeIHUKAX CBA3BbIO-HACIICTHUIIEH.

"py3oBonPenc MaccaxnpcknnPeinc

0..% 0.*

Camonert

&

1
I | L

"pysoBonCamonet MaccaxnpcknnCamonet

Peanuzayusa — cBsA3b MeXIy KOHTPAKTOM (MHTEpdeiicoM, BapuaHTOM HCHOJIb30BaHU)
M €ro MCHOJHEHHEeM (KJIacCoM, TOJICHCTEMOM, KOMIIOHEHTOM u T. 1.). H3o00paxkaercs
MYHKTUPHOM CTPEJIKON C TPEYrojabHbIM HAKOHEYHHUKOM, MCXOJIIEeN M3 MCIOJHEHUs (Kiacca,
MIOJICUCTEMBI) U YKA3bIBAIOIICH HAa KOHTPAKT (MHTEp(DEIC).

JlntepaTypa K nekummn 2

I. byu I. OObEKTHO-OPUEHTUPOBAHHBIM aHaIM3 M IPOEKTUPOBAHUE C TPUMEPAMHU
puiIoKeHu. 3-e u3a. — M.: Bunesamc, 2008. — Yacts L.

2. BenmpoB A. M. [IlpoekTtupoBaHue MPOrpaMMHOTO 06ecnequ|1/Is[ SKOHOMHYECKUX
MH(OPMALIMOHHBIX cUCTEM. 2-€ u3l. — M.: @uHaHchl U cratuctuka, 2005. — 'nasa 2.

3. Pam6o [JIx., bmaxa M. UML 2.0. OOBEKTHO-OPUEHTUPOBAHHOE MOJEIUPOBAHUE
u paszpabotka. 2-e uzn. — CII6.: [Tutep, 2006. — ['maBer 2-3.

4. I'ppxem WM. OOBEKTHO-OpUEHTHpPOBAaHHbIE MeTOAbl. llpMHLMOBI W TNpakTUKa. 3-€ H3A.:
[Tep. c anrn. — M.: Bunbsimc, 2004. — ['maBa 1.
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JNlekuma 3. YHudumumpoBaHHbIn A3blKk MogenupoBaHua (Unified Modelling
Language)

Yaudunuposanusiii s361k MogenupoBanns UML (Unified Modeling Language) — arto
SI3BIK TSI ONIPEICTICHHSI, TIPEICTABIICHUS, TIPOCKTHPOBAHUS U JOKYMEHTHPOBAHUS TIPOTPAMMHBIX
CHCTEM, OpPraHM3alMOHHO-)KOHOMHYECKUX CHUCTEM, TEXHHUYECKHX CHCTEM U JPYTUX CHCTEM
paznuuHoil mpupoasl. UML comepxut craHmapTHeI HAOOp auarpaMM W HOTAlMM CaMbIX
pa3HoOOpa3HBIX BUJIOB.

UML  saBnsieTcss HAcCICOHUKOM  METOJIOB  OOBEKTHO-OPHUEHTHPOBAHHOTO  aHAJIM3a
Y MIPOCKTUPOBaHUs, MOsSBUBIIKMXCSA B KOHIE 1980-x m Hawame 1990-x romos. Coszmanue UML
Havyajioch B KoHIE 1994 1., ¢ oObemmHeHus MeronoB Booch m OMT (Object Modeling
Technique) mox srumoii komnanuu Rational Software. K xonmy 1995 r. I'panu Byu u JIxeiimc
Pam6o0 cosnmanmm nepByro cienudukanuio Unified Method, Bepcus 0.8. Torma xe B 1995 1. k HUM
npucoequamwics co3garens Mmetoma OOSE (Object-Oriented Software Engineering) HWap
SAxo6con. UML sBnsiercs yHudukamnuein metonoB byda, Pam6o u SlkoOcoHa a Takke cymmoit
nepeaoBoro omneiTa 1o paspadotke [10:

AkoOCoH

Openn
(knaccudmkaums)

Menep
(npe- n noct-
yCnoBus)

Xapen
LLinaep-Mennop (anarpammbl
(KN3HEHHbIN UWKN 7

obbekTa)

®bioXH [HP]
(onncaHune onepauui,

———Hymepayys coolLeyu

Mamma
(naTTEpHbI)

Pa3zpabotrka UML nipecienoBana cieayroniye meiu:

® [pPeJOCTaBUThH Pa3pabOTUUKaM EIUHBIN S3bIK BU3YAIILHOTO MOJIEIIUPOBAHMUS;
MIPEeyCMOTPETh MEXaHU3MbI PACIIMPEHUS U ClIEHUATU3AIIH SI3bIKA;

e 0o0ecneunTh HE3aBHCHUMOCTH sI3bIKA OT S3BIKOB IPOTPAMMHPOBAaHUSI ¥ IPOIECCOB
pa3paboTKu;

® HHTErpUpPOBATh HAKOIJICHHBIA IPAKTUUECKUN OTIBIT.

UML mmpoko wucnonb3yercs B wuHayctpuun [10. TlpakTtudecku Bce MHPOBBIC
npomsBoutesin CASE-cpencts momuepxkuBaror UML B cBoux mpoaykrax. B 1997 rogy Object
Management Group (OMG) mnpunsuta crammapt UML 1.1. B 2004 romy Obln mpoiineH
CIeNYIOMMNA BaXHBIN 3Tan — npuHaAT ctanaapt UML Bepcuu 2.0. B nactosimee Bpems UML
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npoxoauT mpoiecc crangaptuzanuu [SO. Texymas Bepcuss UML — 2.1.2.
OcHoBHbI€ «cTpouTenbHble 610Kn» UML:
® DIIEMEHTHI MOJETH (KJIacChl, ”HTEP(EHChl, KOMIIOHEHTHI, BADHAHTHI UCIIOIB30BAHUS U JIP.);
e CBs3M (accoumanuu, 000OIIECHNUs, 3aBUCUMOCTH H JIp. );
® MeXaHW3MBl pACIIUPEHUs (CTEPEOTHIBI, OTpPAHWUYCHUS, MPUMEYaHUs, HMEHOBaHHbBIC
3HAYEHUS);
® JHMarpaMMBbl.
CocraB muarpamm UML 1.x:
® CTPYKTYpHBIE:
O JuarpamMmbl KJIaccoB, MOJEIMPYIOLIME CTaTHYECKYIO CTPYKTYpPY KIJIACCOB CHUCTEMBI
U CBS3M MEXIY KlaccaMu;
O JuarpamMMmbl KOMIIOHEHTOB, MOJICIIUPYIOIINE UepapXxuu KoMmoHeHToB [10;
O JuarpamMmbl pa3MeIIeHHUs, MOACTHPYoNe (PU3HUECKYIO0 apXUTEKTYPY CHCTEMBI;
® [IOBEJCHYECKUE:
O JuarpaMMmbl BapHMaHTOB  MCIOJb30BaHUS, MOJENUpYyIole Ou3HEC-IPOLECCH
u tpedoBanus k I10;

O Juarpammsl B3alMOJICHCTBUS (nnarpaMMbl MOCJIEZI0BATEIbHOCTH
1 KOMMYHUKAIIMOHHBIE JMarpaMMbl), MOJIEIUPYIOIIUE OOMEH COOOILEHUIMU MEXITY
00BEKTaMU;

O JuarpamMMmbl COCTOSIHUM, MOJEIIUPYIOUINE MTOBEICHNE 0ObEKTOB;
O JMarpamMmsbl J€ATE€IbHOCTH, MOJCIUPYIOLIUE MOBEICHUE CUCTEMBI B LIEJIOM U ITOTOKH
YIpaBJICHUS.
B UML 2.0 BBeneHbl HOBBIE THUIIBI AMArpaMM, KOTOPBIX paHee HE ObLIO: Juarpammbl
0030pa B3auMO/IEHCTBHUS, BPEMEHHBIE IUarpaMMbl U JJUarpaMMbl COCTaBHBIX CTPYKTYP.
PaccmoTrpuM auarpaMMbl BapuaHTOB HCIIOJIB30BaHWs. BapuWaHT WCIONB30BaHHS — 3TO
oTtBeTHBIe AeicTBus [10, sBistonmecs peakmueil Ha COObITHE, HHUIMUPYeMOe M3BHE. BapuaHT
HCI0JIb30BaHMS OINMCHIBAET THUIIMYHOE B3auMOJeicTBHEe MexAy mnojs3oBareiem u I10. Oun
OTpa)KaeT MPEJCTAaBICHUE O TOBEICHUM CHUCTEMBI C TOYKHM 3pEeHMs Moib3oBarensd. Ha
JUarpaMMax BapUaHThl UCIIOJIB30BAHUS IIPEACTABIISIIOTCS B BUAE OBAJIOB.

-

Caenatb BKnag

7 OO

/ I'IepeBecm AEHbrn

\ N3ameHuTtb PIN-kOL

MpocmoTtpeTb CHATbL AeHbLIU CO
6anaHc cyerta

Caenarb nnarex
KpeoutHas cuctema

JleiicTByrolee JIMLO — 3TO POJib, KOTOPYIO TIOJb30BaTEelb WrpaeT IO OTHOLIEHUIO
K cucteme. Ha pgmarpammax BapwaHTOB WCIOJIB30BAaHUS OHH HM300pa)kaloTcsi B BUIE
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CTHJIM30BAHHBIX YEIOBEYECKHX (PHUTYpOK. J[EHCTBYIOIIMM JHIIOM MOXET OBITH IMOJH30BATEIh-
YeJIOBEK, BHEIIHSS IMPOTpaMMHAs CHCTEMa WM BpEMsl, €CIU 3allyCK KaKUX-JTHOO COOBITHIA
B CHCTEME 3aBUCHT OT BPEMECHHU.
JlmarpamMma BapUaHTOB WCIOJB30BAaHUS SBIISIETCS. CaMbIM OOLIUM  TIPE/ICTaBICHUEM
(YyHKIMOHANBHBIX TpeboBaHuid K cucteme. JletTalbHO (QyHKIIMOHAIBHBIE TpeOOBaHUS
OIIMCBIBAIOTCS B JJOKYMEHTE, Ha3bIBAEMOM «CIIEHAPU BapUaHTa HMCIIOJE30BAHMS» HIIH «ITOTOK
coOpITui». OH MOAPOOHO MOKYMEHTHPYET MpoIlecca B3aMMOICHCTBUS JCHCTBYIOIIETO JIAIIA
C CUCTEMOM, peain3yeMoro B paMKax BapHaHTa UCIOJIb30BAHUS.
B nmmarpammax BapHaHTOB HCIIOJB30BAHUS MOXKET MPHUCYTCTBOBATh HECKOJIBKO THIIOB
CBSI3EH:
® CBs3b KOMMYHUKAIMK (JIUHHUS CO CTPEJKOH, O0O3HAYaromash CBs3b MEXAYy BapHaHTOM
WCTIONIB30BAHUSI M JICHCTBYIOIIUM JIMIIOM, TI0 CYTH Takas CBSib — IIYTh JUIA Tepeaadu
3aMpoCoOB WJIH JJTaHHBIX);

® CBs3b BKIIOYCHHS (MYHKTHpPHAs JIMHUS CO CTPEJIKOHM, oOO03Hayaromas BKIOYCHUE
MHOTOKpPATHO HCIIOJIb3yeMOH (DYHKIIMOHAIBHOCTH, TPEICTABICHHOW B BHJIE OTICIHHOTO
BapUaHTa UCIIOJIb30BAHUSA);

® CBs3M pacmupeHus (IyHKTHpHAs JUHHS CO CTPEIKOW, COCOMHSIONAs BapUaHT — OCOOBIH
City4ail — ¢ 6a30BBIM BapUAHTOM HCITOJIb30BAHUS);

e CBs3b 00001IeHUs (CIUIOIIHAS JIMHUS C TPEYroJIbHBIM KOHIIOM, UCHOJIb3yeMasi B UEPAPXUAX
HaCJIeIOBaHUS JICHCTBYIOIMINX JIUII WM BAPHAHTOB UCTIOJIH30BAHUS).

CBsI3M KOMMYHUKAIIMH OT JEHCTBYIOIIUX JIUI K BapUaHTaM HCIOJIh30BAHUS TIOKA3BIBAIOT,
Kakhe JCUCTBYIOIIWE JIMIa WHUIUUPYIOT BapHaHThl HCIOJb30BaHMSA. KoMMyHUKaum,
HaIpaBJICHHbIE OT BapHaHTOB HCIOJB30BAHUS K JICHCTBYIOIIMM JIMIIaM YKa3bIBAIOT, KaKHe
JEWCTBYIOIINE JIMIA TIOJYYaloT JaHHBIE B XOJ€ BBITIOJHEHUsS BapHaHTa HMCIIOJIB30BaHUS (WIIH
oOpabaTeiBatoT 3ampockl oT pazpabarsiBaemoro I10). KommyHukanuum Mexay BapUaHTaMu
HCI0JIb30BAHUS HE JI0ITYCKAIOTCS.

Juacpammoul  83aumooeticmeus ONUCHIBAIOT TOBEIEHUE B3aUMOJICHCTBYIOIUX TPYIIII
00BEKTOB B paMKax ImoToka coObiTuil. Ha paumarpamme ortoOpaxkaercs psii OOBEKTOB
1 cOOOIIeHNs, KOTOPHIMH OHH OOMEHHUBAIOTCS Mexay coOoi. CooOmieHne — 3TO CpeAcCTBO,
C TIOMOIIBI0 KOTOPOTO OOBEKT-OTIPABUTENb 3alPANINBACT Y 00bEKTa-TIOTydaTelNsl BHIIIOJIHEHHE
omHOW w3 ero omeparuii. CymiecTByeT aBa BUAA JMarpaMM B3anMOJCHCTBUS: TUArpaMMBI
MOCIIEIOBATEIbHOCTH W KOMMYHHKAIIMOHHBIE  JuarpamMmbl  (paHee  Ha3bIBaeMbIC
KOOTIEPAaTUBHBIMH).

06bekT —>| obj1 : Class obj2:other
gL T
JINHKA | , 1 cooOLleHne
ABHI operation(.. ,(// "
AKTUBALNS ey new (...)
>l . Class
.ZI delete
NUHNA KNU3HN 3 | ! X
obbekTa : T : co3gaHue \
BO3BpaT = obbekTa
yoaneHue

Huacpammvl  nocredosamenvHocmu  OTPaXarOT BPEMEHHYIO  IOCIEA0BATEIBHOCTh
COOBITHI, MPOUCXOAIINX B paMKax BapHaHTa UCIIOIb30BAHUS. DK3EMIUIAPBI JIEHCTBYIOLUIUX JIULL
1 00BEKTHI (IK3EMILISIPbI KJIACCOB) CUCTEMBI HM300pa)kaloTcs B BEPXHEM YacTU AMarpaMMbl.
OT KaX/10r0 U3 HUX BHU3 IPOBEJIEHA NYHKTUpPHAS BEPTUKAJIbHAs 4epTa — <«JIMHUS >KU3HN».
CTpenkyu, COOTBETCTBYIOIIME COOOIIEHHSIM, KOTOpPbIE IEPENaAlTCs MEXIy HK3EMIUIIPOM
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NEUCTBYIOIIErO JIMIIAa W OOBEKTOM WM MEXAY OOBEKTaMH, COCOUHSIOT JIMHUM >KU3HU
OTHpPABUTENSI U TOydaress cooOmenus. [Topsgok OTIpaBKU COOOIIEHHIT COOTBETCTBYET HMX
pa3MENICHUIO Ha JUarpaMMe CBEpXY BHU3. BI0OJIb IMHUM KU3HHA MPSMOYTOJIbHHUKAMHA OTMEUEHBI

akmusayuu — IICPUOOBI,

HPOLIECCHI.

Koraga 00BEKTHI AdKTHUBHBI, T. €. BBIIIOJIHAKTCA CBJIA3aHHBIC C HHUMHU

ATTecTalnoHHan

M ATEMATUE SKOHOMMWCT IOpMcT

KOMKWCCHA

Croneko Byh eT} 227

UeTkipe

d

CKONBKO ByaeT

2x27

P I —

HTo-To B Npejena

Mogyman o MrHYT

1
0T 3-x 00 5-TH : i

Croneko ByneT

2x27%

CTOMEKD, § CKONBED HYHO

Y e

-

Kaxxnoe coob1ienne MokeT ObITh OIKMCAaHO B TaKOM (hopMmare:
[cTopo:keBoe yciioBHe] *[OBTOpeHUEe] HOMep : HepeMeHHAas := onepauus (AapryMeHTbl)
[cTopo:keBoe yciioBHe] — cooOlIeHNE MOCHIIAETCSI TOJABKO MPHU BBINOJIHEHHOM YCIOBUHU, IPU
HEBBITIOJIHEHHOM HE ITOCBHLIIACTCA,
*|moBTOpeHme] — urepauus, KOTOpas yKa3blBaeT, YTO COOOIIEHHE MOCHUIAETCS CTOJBKO pas,
CKOJIBKO yKa3aHO BHYTpH | |;
HOMep : — MOPSIIKOBBII HOMEpP COOOIIECHHUS;

nepeMeHHa

= — yKazaHue, rje OyJeT COXpaHEeH pe3yJbTaT;

onepanus (AprymMeHTbl) — Kakas onepanus ¢ KakuMu apryMmeHTaMu Oy/ieT BbI3BaHa.
JIro6ast u3 yacrelt onucaHus MOKET OTCYTCTBOBATb.

: Mpenog

: Ctapocra
T
I
I

'[HaqanaCb napa] *[ans kaxgoro ctyaeHTa rpynnbl]l

(1: isPresent := checkPresent(Student)

>'
I

B npumepe nokazaHo B3aMMOJEHCTBUE MPU MPOBEPKE MOCEMAEMOCTH. B Havane 3aHsATHs
M0 KaXJOMY CTYIEHTY M3 CIHCKa MPENOoaBaTelb KIET OTBETA OT CTAPOCThI, TPUCYTCTBYET JIU

CTYZEHT.

B UML 2.0 nuarpaMMsbl ocie10BaTeIbHOCTH MOTYT COAEpKaTh OJOKH pa3HbIX THUIIOB:

e alt — HeckonpbKO anpTepHATHB (KaXKgash ajdbTEpHATHBA — 4YacTh OJOKa MOMEYEHHas
CTOPO’KEBBIM YCIIOBUEM);
e opt — HeoOs3aTenbHbINA GJIOK (B3aMMOJICHCTBUE BBIIOJIHAEMOE P UCTUHHOCTH CTOPOKEBOTO

YCIIOBHUSA);

e par — OJIOK U3 MapajielbHO BHINOJIHIEMbBIX pa3JIeNoB;
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e loop — nuki (1MOKa UCTUHHO YCIIOBHUE);

e region — KPUTHYCCKUN yIaCTOK;

® neg — HEBEPHOE B3aUMOJCHCTBUE;

e ref— ccbuika Ha Ipyryro quarpammy;

e sd — GJIOK, BKITIOUAIOIIUN JUArPaMMy TTOCIIEI0BATEILHOCTH IIETMKOM.

. careful : regular :
:Order " Distributor Distributor

dispatch_ | |

' ]

loop J [unaxaxp.oilinoauuunsaxaaa] i
at ) [waewne >$10000] |
dispatch |

:Messenger

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

opt ) [needsConfirmation]

L

!
| ~.
o
T [
BropsiM BuJOM AuarpamMm B3aUMOJEWCTBUS SIBISIOTCS KOMMYHUKAYUOHHbIE OUASPAMMUbL
(8 UML 1 wux nHa3pBanu xoonepamusHuvimu). Kak um quarpaMMbl MOCJIEA0BATEIbHOCTH, OHHU
0TOOpaXaroT MOTOK COOBITHI BapuaHTa MCMOJb30BaHUsI. Ha KOMMYyHUKAIIMOHHBIX JUarpaMmam
BHUMaHHUE CKOHIICHTPUPOBAHO HA COCAMHEHUSIX MEXKAY 00beKTaMu. V3 HUX Jierye MOHATH CBS3H
MEXIy 00BEKTaMH, OJTHAKO, TPY/HEE YSCHUTH MOCIEAOBATEIHHOCTh COOBITHI. OOBEKTHI W/WUIHN
NEUCTBYIOIIME  JMIa, OOMEHMBAIOUIMECS  COOONICHUSMHU,  CBS3BIBAOTCS  JIMHUSIMHU

(coenuHeHWsIMHU), HaJ KOTOPHIM B BHJE CTpEIOK o0Oo03HaudaroTcs cooOlmienus. Hymeparus
COOOILEHNH YKa3bIBAET UX MOCJIEI0BATEIBHOCTh BO BPEMEHH.

_—] e e —t—
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coeanHeHne coobLLeHne

NKame Obinu BONpoOChLI Ha 3Kk3ameHe?
—

— obObekT
2: MpocTble il
Mana CblH : CTyaeHT
3: MNMoyemy He Becen?
_>
<

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

Hymepauus

2: Read Card No.
e

1: Accept Card m Cash

—_— Card Dispenser
Reader

\ 17: Dispenge $20
18: Eject car

ATM
Manager

7: Open Account
8: Verify PIN
14: Withdraw $20

|

Joe’'s
Account

PednexcuBHble coolmieHus: (KOTOpbIH OOBEKT MOcChUIaeT cam cede) M300pakaroTcsl Hajl
TIICEB/IOCOEMHEHUEM — Iyroi HaZ 00BEKTOM.
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Ecnu HeoO6xoaumo yka3zaTh WUTEpalli BO B3aHMMOJCHCTBHM, Ha KOMMYHUKAIIMOHHBIX
qUarpaMmax UCIoJb3yIoT puMedanus. Harpumep:
[Ipumeuanue,

3aKJIIOYEHHOE B (urypHble CKOOKM, TMPEANUCHIBAET  IOCHUIATH
MOCIIEIOBATEIILHOCTH U3 YEThIPEX COOOMCHUH ISl KaKI0T0 paOOTHUKA B OPraHU3aIINH.
JlnarpaMmma KIJIaCCOB OTPENENSeT KJIACCHI CHCTEMBI M PAa3JIMYHOTO POJIa CBS3H, KOTOPHIE
CYIIECTBYIOT MEXAY HUMH (aCCOLMAINH, arperanuy, KOMIIO3UINN, 3aBUCUMOCTH, 0000IeHMS,
peanu3anun). Ha muarpammax KiaccoB H300pa)aroTcs TakKe aTpuOyThl KJIaccCOB, OIEpaluu
KJIACCOB W OTPAHHMYECHHS, KOTOpBIE HAKJIAJBIBAIOTCS Ha CBSI3M MEXay Kimaccamu. Kiraccel
M300pakarloTCsl B BUAE MPSIMOYTOJIBHUKOB, —

acconmanumn

B BHJAEC CINIOIIHBIX J'II/IHI/IfI,
HaITpaBJICHUA accounaunﬁ YKa3bIBalOTCA CTPCIKaMH, arperaum v KOMIIO3MIIMKM — B BHIAC

CIUIOIIHBIX JIMHUA C pOoMOOM Ha KOHIIE, CBSI3b O0O0OIIEHHWS — B BHUAC CIUIONIHBIX JUHUU C
TPEYroJIbHUKOM Ha KOHIIE, 3aBUCUMOCTh — B BHJI€ IYHKTUPHOW JIMHUM CO CTpEnKoul. Pouib,

BO3JIO’KEHHAs Ha KJIacc M300pakaeTcsa Ha JuarpaMMax ¢ IOMomIbio crepeotunoB. Kimacc moxer
ObITb TIOMEYEH Kak rIpaHuuHbli (boundary), ecaM OH OTBEYaeT 3a B3aMMOJECHCTBUE C

<<Entity>>
Card Reader

Card Number : integer

<<Boundary>>
ATM Screen
Accept Card() : integer .
Eject Card() : integer Prompt() : integer _
Read Card() : integer Acceptinput(Input : Integer) : integer
0..1 0..1
0..1 o.n
<<Entity>>
Account
Account Number : integer <<Boundary>>
PIN : integer Cash Dispenser
Balance : long Cash Balance : long
(o) 1:UnitsfWork := Getll nitsOfWork || —m
WG
D ' -.i ‘WarkFroducts ;= GetWorkProducts || ==
Vi o N
I [ { projectReference : Exeoute

Priject
1

' ! prejectrganization l
i Urganization 3 - DurputData := Format Workernfo
" == [UnitsOfWork, WorkProducts)
k T Repart
{*[For each worker|] =" i —_—
"= o Qutput (DutputData)

MoJIb30BaTesieM WM BHeEWHeH cucrtemoil. Kiacc-koHTposuiep peain3yer OH3HEC-JIOTHKY
npuiokeHus. Kiacc-CymiHOCTh OTBeYaeT 3a MPEJCTaBICHWE [aHHBIX. AKTHBHBIC KJIacChl

(mpo1iecchl WM MOTOKH) Ha JarpaMMe BBIIEISIOT C IOMOIIbIO 00JI€€ TOJICTBIX, YeM Y OOBIYHBIX
KJIACCOB I'PAHMIL.
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JIns TpYNIUPOBKM KIAcCOB, OONAAIOMHUX HEKOTOPOH OOIIHOCTBIO, |
OpUMEHAIOTCS makeTsl. [laker — oOwmMil MexaHuW3M U1 OpraHu3aluu <<layer>>
OJICMCHTOB MOJCJIM B TPYIIIILI. Ka>1<m>1171 MakeT — JTO TIpyIIa 3JICMCHTOB Application
MOJEIH, NHOTIa COIIPOBOXKIaeMas AuarpaMMamu, MOSCHSIOIUMU CTPYKTYPY

rpynmbl. Kakaprid ieMeHT MOJeIH MOKET BXOIHUTHh TOJBKO B OJIMH ITaKeT.

JlmarpaMMbl  TTAKETOB  OTOOp@XalOT 3aBHCHMOCTH MEXAYy IIaKeTaMH, I

BO3HUKAIOIINE, €CIIN IEMEHT OJIHOTO IMaKeTa 3aBUCHUT OT dJIEMEHTa IPYroro. |
[TakeTsl TarKke WCHOMB3YIOTCS Ui TPEICTABICHHUS TIOACHUCTEM. v

[Monmcucrema — 310 KOMOMHamMs TmakeTa (TOCKOJBKY OHA BKIIFOYAET —|

HEKOTOPOE€ MHOXKECTBO KJIAaCCOB) M Kiacca (MOCKOJbKY OHa oOJyiamaeT

MOBEJCHUEM, T.€. pealiu3yeT Habop omepauuid, KOTOpbIE ONpEENICHbl B €€ <<|a.yer>>

untepdeiicax). CBsi3b MEXIy MOACUCTEMONM U HHTepdeicoM Ha3bIBaeTcs BSueSrI'CI%Sez

CBA3bIO pCaJIn3alliu.

1

O— <<subsystem>>
Interface |SUbsystem Name

JluarpaMmbl COCTOSIHMM OMNpEAENsIOT BCE BO3MOXKHBIE COCTOSIHMS, B KOTOPBIX MOJKET
HAXOJUTHCS IK3EMIUISIP HEKOTOPOIro Kilacca, a TakKe IMPOLIeCC CMEHbI COCTOSHUM O0OBbeKTa B
pe3ynbTaTe HACTYIUICHHS] HEKOTOPBIX COOBITHH. MaTemaTndeckoi 0a3oi Jnuarpamm COCTOSIHHI
SBJIIETCS KOHEYHbI aBTOMAaT. ABTOMAaT COCTOMT W3 COCTOSHUH MEXIYy, KOTOPBIMU €CTb
nepexosbl. OIHO (MM HECKOJBKO, MpPU HAJIWYMM MapajjieNn3Ma) COCTOSHUNW MOTyT ObITh
TeKymuM (TexkymuMu). CMeHa TEeKyIIero COCTOSHUS MPOUCXOAUT B pe3ysbTare Iepexoja,
KOTOPBIH BBI3BIBAETCS] COOBITHEM.

CoObITust OBIBAIOT pPa3HBIX BUIOB: COOBITHE BbI30BAa (HACTYNAET, KOTJA BbI3BIBAETCS
omnepanusi oOBEKTa, HampUMep, BKIABTONWIOT); COOBITHE H3MEHEHMs (HAcTylaeT, Korja
CTAaHOBUTCSA MCTUHHBIM ycioBue, Hanpumep, when(NumUses=0), Bceraa HaunHaeTcsi co ClIoBa
when); coOpiTHe BpemMeHU (HACTymaeT, KOrja HACTyMaeT 3aJaHHBbIi MOMEHT BPEMEHH, WU
UCTEKaeT 3aJlaHHBIM IpPOMEXYTOK BpeMeHH, Hampumep after Smin). CoObiTHsI, TpUINIMCaHHbIE
Iepexo/iaM, BbI3bIBAIOT CMEHY cocTosiHMI. Eciu coObITHE HE OTMEUEHO Ha Auarpamme, 0ObeKT
Ha Hero He pearupyer. Eciu mnepexogy He NpUIUCAHO COOBITHE, TO 3TO MEPEXo] IO
3aBEPUICHUIO, KOTOPBIH MOXET OCYLIECTBUTHCS 110 OKOHYAHUU JAEATEIbHOCTH BHYTPHU COOBITHUS.

Ha kaxnoit nmarpamme COCTOSIHUA MMEETCSI OJJHO HayaJbHOE COCTOSIHUE U MPOU3BOJIBHOE
KOJINYCCTBO (1)I/IHaJ'H)HI)IX. HaLIaJ'II)HOG COCTOSIHHUEC BBIJICIICHO T-IepHOI‘/’I TOqKOI;’I, OHO COOTBGTCTByeT
COCTOSIHUIO 00BEKTa, KOrJa OH TOJbKO 4YTO ObLI co3madH. PuHagbHOE COCTOSIHHE 0003HavaeTCst

CHaATHe aeHer
[oTpuuaTensHLIA

6ananc] / MNMpesLiwWeHue KpeauTa \

entry: BpeMeHHO 3aMOpPO3nTL cHeT

do: Mocnatb yBeaoMrneHue KNUEeHTy

Bknan geHer .
[MONOKUTENLHBINA \ exit: PaaMopo3urtb cuyer

6anaHc]

OTKpbIT

NpoBepka 6anaHca
[oTpyuaTenwHbIA 6anaHc

B TeueHue 6onee 30 aHen]
KnueHT Tpebyert

PyyHoe ynpaBné;;%b BIEAPRMIHOT(E ABTomaqueCKo%npaBneHme
—axpetr —,

PaboTa when (NumUser{=04p ESHpEHSENIMpopatie
\ .

after 5min
Pa6ota € Pe@ KonupoBaHue




YEpHOU TOYKOW B O€JIOM KpYKKE, OHO YKa3bIBaeT JHUOO HEMOCPEACTBEHHOE YHUUYTOXKCHHUE
00BbeKTa, OO TO, YTO BIUIOTH JI0 YHUUTOKEHHUS 00OBEKTA C HUM HUYETO MPOUCXOIUTH HE Oy/IeT.
N3 ¢punansHOTO COCTOSIHUS HE OBIBAET MEPEX0/I0B, TAKXKE KaK HET MEPEXO0I0B B HAYAIIbHOE.

Korma oObekT HaxoguTcsi B KaKOM-TO KOHKPETHOM COCTOSTHUH, MOTYT BBITIOJHATHCS
paznuuHbie Tporecchl. OHHM, HA3bIBAIOTCS ACSATEIBHOCTSIMH COCTOSHHUS M YKa3bIBAIOTCA Ha
muarpamme  (cM.  coctosinue [IpeBwllieHHe KpeauTa, ACSITEIBHOCTh TMomedeHa do:).
JlesiTenbHOCTh COCTOSTHUS — 3TO MpephiBaeMoe noBeneHrne. OHO MOYKET BBITIOHITHCS JI0 CBOETO
3aBEPIICHUS, MOKa OOBEKT HAXOIUTCA B JAHHOM COCTOSIHUM, WM MOJXET OBITh MpEepBaHO
nmepexooM oOBEKTa B APYroe cocTosiHue. JleaTenbHOCTh COCTOSIHUS H300pakaroT BHYTPHU
CaMOTO COCTOSIHMSI, € JIOJDKHO TMPEIIIECTBOBATH CIOBO do U ABOoeToune. JJisi COCTOSHUSI MOTYT
OBITh YKa3aHbl BXOJHOEC M BBIXOJHOE JeHCTBUs. BXomaHOE nelicTBUE BBITIOJHSAETCS BCIKUMA pas,
KOrJa OOBEKT MEPEXOAUT B IAaHHOE COCTOSTHUE. B OTiM4Me OT nesaTenTbHOCTH, BXOHOE JIEHCTBHE
paccMaTpuBaeTcs Kak HempepbiBaeMoe. BxoaHoe nelcTBHE TakKe IMOKa3bIBAIOT BHYTPH
COCTOSIHUSI, €My MPEIIECTBYET CIIOBO entry U IBOETOYHE. BhIX0qHOE 1eHCTBUE OCYIIECTBIISETCS
KaK COCTaBHas 4acTh JIFOOOTO BBIXOAAa M3 COCTOSHUA. OHO TaKXe SIBISETCS HEMPEPHIBACMBIM.
Ero m3o00paxaroT BHYTPH COCTOSIHUS, €My IPEAINIECTBYET CIIOBO exif U ABoeTouune. [lencTBus,
BBITIOJTHSIEMBIE B COCTOSTHUU 10 HACTYIUICHUIO COOBITHS, TIOMEYAIOTCSI CJIOBOM UMEHEM COOBITHS,
MOCJIE€ KOTOPOTO 4Yepe3 JIBOCTOYME YKA3bIBACTCS JCUCTBHE. JTO TaK HAa3bIBAa€MbIE BHYTPEHHUE
nepexo/pl. [Ipu BBIMOTHEHWH BHYTPEHHErO Iepexoja JCUCTBUS MO BBIXOIY M IO BXOIY HE
BBITIONTHSIOTCS. ECcu BMECTO BHYTPEHHETO Iepexoja CO37aTh MepPexo]] U3 COCTOSHHUS B Camo
ce0s1, TO BXOJHOE M BBIXOJHOE JICHCTBHS BBITIOTHSIIOTCS.

[lepexonom (transition) Ha3bIBA€TCS CMEHA OJHOIO COCTOSHUSI OOBEKTa Ha Jpyroe.
Ha nuarpamme Bce mepexonbl m300pa)kaloT B BHUIE JMHHN cO cTpenkamu. OOBEKT MOXKET
MEePENTH B TO K€ COCTOSIHME, B KOTOPOM OH B HACTOSIIMN MOMEHT Haxoautcs. C mepexoaom
MOXHO CBSI3aTh COOBITHE, CTOPOKEBOE ycioBue u JeicTBre. COOBITHE BBI3BIBAET MEPEXO] U3
OJHOTO cocTOsiHHSI B apyroe. CoOpITHE pa3MemialoT Ha JuarpaMMme BIOJIb JIMHUU TIEpexoja.
CTOpoKeBBIE YCIIOBHS OMNPENCISIIOT, KOT/a IEepPeX0J, MOXKET MPOU30MTH, a Korja HeT. Mx
M300paXaroT Ha JMarpaMMe BJIOJIb JIMHUW TIEPEeX0o/a IMOCIE MMEHH COOBITHS, 3aKiioyas B
KBaJpaTHbIe CKOOKH [ |. JleiicTBue, ABISAIOMIEECS YaCThIO MEPEX0/1a, N300paKar0T BAOIb JTMHUHI
repexo/ia MoCie UMEHHU COOBITHS i CTOPOKEBOTO YCIIOBHS, €My MIPEANIECTBYET Kocas 4epTa.

[Tpumep nepexoaa Mo cOOBITHIO BHI30BA!

( Statel ) Bv(Are)[G 11/ Act Trans( Are. Argl ( State2 1
entry/ActEntryl v(Arg)[Guard]/ActTrans(Arg, Argl) »| entry/ActEntry2
exit/ActExitl exit/ActExit2
do/ActDol ) _do/ActDo2

Korga oObext Haxonmutcs B cocrtosiHuu Statel, m u3 odepeau coObITHIl (a Bce OHHU
CUMTAIOTCS YIOPSAOYCHHBIMU U HE COBIAJAIONIUMHE 110 BPEMEHH ) U3BJIEKAETCSl COOBITHE BHI30BA
onepanuu Ev ¢ aprymenTamu Arg, To TuarpaMma IpearuchiBaeT ClIeNaTh CIeAyIoee:

1. VYo6parb cobwitre Ev(Arg) u3 ouepenu.
2. IlpoBeputh cropoxkeBoe yciaoBue Guard, eciu JIO)KHO — OTMEHUTH Iepexo]l (He JesaTh
MYHKTHI 3-7).

3. Tlpepsatsb nearenbHocTh ActDol cocrosiHus Statel, ecnu oHa He 3aKOHYMIIACK.

4. BeinoaHuTsh neiicTBue no Bbixoay ActExitl.

5. Bremmonnuts neiicrBue nepexoaa ActTrans(Arg, Argl).

6. Brimonnuts aeiicreue no Bxoay ActEntry2 u Ha3HAuUTh TEKYIIUM COCTOsSIHUE State2.

7. 3amycTuTh IeATEeIbHOCTh COCTOSIHUS ActDo2.

[Ipumep nepexonia o cOOBITHUIO U3MEHEHUS:

( Statel . _ ( State2 w
entry/ActEntryl when(Guard) /ActTrans(Argl) ,| entry/ActEntry2
exit/ActExitl exit/ActExit2
do/ActDol ) | do/ActDo2

Korpma o0bexT HaxomauTcst B coctosinun Statel, Bce Bpemsi mpoBepsieTcsi ycinoBue Guard.
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3aMeTbTe, YTO 3TO HE CTOPOXKEBOE YCIOBHUE, ITO YCIOBHE, SBIISIIOIIEECS YaCThIO COOBITHS
n3MeHeHus. Eciii oHO cTajlo UCTUHHBIM, TO JUarpamma NpenuchiBaeT cieiaTh Cleayrollee:
[IpepBatp nestenbHocTh ActDol coctosiHug Statel, eciu OHa HE 3aKOHUYMIIACH.
BoinmonnuTse aelicteue no Beixony ActExitl.
Breimonnuts aeiicteue nepexona ActTrans(Argl).
Boinonnutse aelictBue no Bxoay ActEntry2 v Ha3HauUMTH TEKYIIUM cocTosiHUE State2.
3anmycTUTh J1eATeNbHOCTh cocTOsIHUS ActDo2.

[Ipumep nepexoaa no 3aBepIICHUIO:

Nk W=

( Statel G 1/ ActT A ( State2 ]
entry/ActEntryl [Guard]/ActTrans(Argl) > entry/ActEntry?2
exit/ActExitl exit/ActExit2
do/ActDol ) |_do/ActDo2

Korpaa o6bexT HaxoauTes B cocTosiHUM Statel, v 3aBepiiaeTcsi BHIIIOJIHEHHUE 1€ATEIbHOCTH

ActDol, nmarpaMmma npeAanuceIBaeT CeaaTh Ciaeayonee:
1. IlpoBepurb cropoxkeBoe ycioue Guard, eciu JI0O)KHO — OTMEHUThH Mepexo] (He AenaTh
MYHKTBl 2-5, 3aMETHM, 4YTO €CJIM TOTOM YCJIOBHE CTaHET MCTHUHHBIM, IEPEeX0] YK€ He
IIPOM30MJIET, T. €. YCIOBUE MPOBEPSIETCA EAUHOMKIbI, Cpasy nocie okoHyanust ActDol).
BoinonnuTsk aelicteue no Beixoay ActExitl.
Boinonnutse aeiicreue nepexona ActTrans(Argl).
Boinonnuts aelictBue no Bxoay ActEntry2 v Ha3HauUMTH TEKYLIUM cocTosiHuE State2.
3anmycTUTh 1eATENbHOCTh cocTOsIHUSA ActDo2.

BHyTpu cocTosiHUS MOKHO OTJIOKHUTH COOBITHE, JUIsl 3TOrO UCHojb3yeTcs neiicteue defer,
HanpuMep:

Nk

( o \ ( State2 ]
Evl/defer Ev _ '
entry/ActEntryl | entry/ActEntry2
exit/ActExitl Evl SX}E/AB‘EEXN:Q
do/ActDol | do/ActDo

vy

[Iycts Texymee cocrosiuue Statel, odepens coOpiTuii HaumHaercs ¢ Evl, Ev. CoOwiTne
Evl otknaneiBaercs. Ilo coOwsituio Ev cpabateiBaer nepexon B State2. CoObitne Evl B
cocTOSTHUM State2 He SBISETCS OTJIOKEHHBIM, MOTOMY OHO PEaKTHBHPYETCS (€CIH OTIIOXKEHO
HECKOJIbKO COOBITUH, OHM aKTUBU3HUPYIOTCS B Ipou3BoJibHOM mopsake). Ilo cobsituio Evl
cpabateiBaeT mepexon B Statel. bes defer coObitne Evl Obuto Obl m3BJIEUEHO U3 Ouepenan U
MIPOUTHOPUPOBAHO. 3aMETUM, UTO €CJIH Obl COObITHE EV OBUIO TakkKe OTIOKEHHBIM B COCTOSIHUU
Statel, To mepexon mo Ev Bce paBHO mpowusomien Obl, 03 OTKIaiapiBaHUsA. 1. €. OTKJIaJIbIBaTh
CIIEYeT JIUIIb Te COOBITHS, KOTOPBIC HE MPHUITMCAHBI TIEPEX0IaM M3 TAHHOTO COCTOSHUSI.

JIsi HEKOTOPBIX COCTOSIHHUU

(Ha3pIBaGMBIX CYNEPCOCTOSIHUSIMU f A
WJIA KOMIIO3UTHBIMHU COCTOSTHUSIMH) "
YKa3bIBAIOT BIIO’KCHHBIE > interupt
MOJICOCTOSIHUSL. BHyTpH KaxIoro
TAKOTO COCTOSTHHSI MOTYT OBITh /
yKa3aHO HadaJibHOE U (PUHAIBHBIC Cume

A2

cocTosiHUA. Takke B HUX MOXET
ObITh YKa3aHO TaK Ha3bIBAEMOE
HCTOPUYECKOE COCTOSHHE, IIEPEX0.]
B KOTOpPOE O3HA4aeT BO3BpaT K
PEIbIIYIIEMY AKTUBHOMY
MIOJICOCTOSTHHIO, KOTOPOE 3alIOMUHAETCS BCIKHIA Pa3 TP BBIXOJIE M3 CyNepcocTosHus. Boixox 3
KOMIIO3UTHOTO COCTOSIHHSI OTHOCHUTCSI KO BceM mojcocTossHusM (B C MOXKHO TepeiTH 1o
coObITHIO Interrupt u3z Al u A2).

Ecny n3BHE KOMIO3UTHOTO COCTOSIHUS JETAETCs MEPeXoja B MOACOCTOSIHUE, TO JIOJDKHO
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OBIThH BBITIOJHEHO CHAYaJIO0 JAEMCTBHE MO BXOJly B KOMIIO3UTHOE COCTOSIHUE, a 3aT€M JEHCTBUE IO
BXOJly B IOJCOCTOSIHME. AHAJOTUYHO MEpexo] U3 IMOJCOCTOSHHS 3a TPaHHIly KOMIIO3UTHOTO
COCTOSIHUSI BBI3BIBAET CHAuaja BbBINIOJIHEHUE BBIXOJBIX JEHCTBUN IIOJICOCTOSIHUS, a 3aTeM
BBIXOJHBIX JIEUCTBUI CYIIEPCOCTOSIHUS.

B KOMIO3UTHBIX COCTOSIHUSIX MOTYT HCIOJIb30BaThCsl MapajlienbHble 00JacTH (CM. pHC.
Huke). B Takux ciydasx s 00beKTa, HaXOAIIerocss B KOMIIO3UTHOM COCTOSIHUM TEKYILIUMHU
MOTYT OBITh HECKOJIBKO MOJCOCTOSIHUM (M3 pa3HbIX NapasuleIbHbIX o0nacTeil).

- oot Y
Term Project

® -
. (FirtTest ) -®

p S A

Failed Passad
fail

[lepexonbl MOTyT paznensTbes (cM. Hibke nepexon u3 S11) u cinuBaThes (CM Mepexo/sl B
S23). ITepexon u3 S11 B S12 ocymecTBasieTcs: kKak 00bI9HO, Koraa aktuBHO S11. [lepexon B S23
OCYILIECTBIISIETCS, KOTJJa OJTHOBpEMEHHO akTuBHbI S11 u S22.

£ B

[&1]

- I

JInst  COKpameHHWs  KOJMYeCTBAa  IIEPEXOJOB  HMHOTA NPHUMEHSIOT — MEPeXOIHbIe
MICEBJOCOCTOSIHUS (YepHBIM Kpyxkok). Ha mcxonsmmx State0 State
W3 HETO CTpeJIKaXx HEe MOTYT OBITh OTMEUEHBI COOBITHSI.
B npumepe cmnpaBa 3amanel 6 mepexonoB. Kaxnmbrit
o0o3Havaetcs 2Ms crpesikaMu. CTOpPOKEBbIE YCIOBHS
MOJIyJarOTCsl JIOTHYECKUM YMHOXEHHEM. 1o ecTb,
nMeeM 3 mepexonaa u3 State( mo coOpiTuio €2: B State2
co cTopokeBbIM ycioBueM [b<0 and a<0], B State3 co [a<0]
cTopoxeBbiM ycioBueMm [b<0 and a=5], B State4 co State2
cTopoxeBbIM ycioBueM [b<0 and a>7]. U 3 mepexona
u3 Statel no coObiTuio el: B State2 co CTOPOKEBBIM
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ycinoBueMm [b<O and a<0], B State3 co cropoxeBbiM ycioBueM [b<O and a=5], B State4 co
cTopoxeBbiM ycioBueM [b<0 and a>7]. Ilepexon HE MOXXET OCTAHOBUTHCA B IEPEXOJIHOM
MICEBJJOCOCTOSIHUM. JIeHCTBUS, TNPUIMCAHHBIE 4YacTSIM CJIOXKHOTO IMEpPEeX0/a, BBIOJIHAIOTCS
MIOCJIEIOBATEIBHO.

Ha numarpamMmax cocTOsIHMM MOTYT HPHUMEHSTHCS IICEBIOCOCTOSIHMS BblOOpa (choice
pseudostate). Pa3Huia Mexay nepexoHbIM MICEBIOCOCTOSIHUEM U IICEBJIOCOCTOSIHUEM BbIOOpA B
TOM, YTO CTOPOJKEBBbIE YCIOBMSI Ha CTpEJIKaX BBIXOJSIIMX M3 BbIOOpA BBIUMCISIOTCS IOCIE
BBITNIOJIHEHUS JIEHCTBUI Ha BXOJMIIMX CTpeNKax (B clydae ¢ HNEePEeXOJHBbIM ICEBIOCOCTOSIHUEM
BCE JICHCTBUS COBEPIIAIOTCS MOCJIE BBHIYMCIEHUS yCiaoBHil). B nmpumepe nuarpamMma cocTOSIHUIMA
onuckiBaeT aBToMar oxuparomuii 1000 Haxkatuil Ha knaBuimM Oe3 yyeta HaxkaTuil Ha CAPS
LOCK.

! key_count = 1000;

[ default ™ CAPS LOCK =/ caps_locked ™

CAPS_LOCK
ANY_KEY / --key_count; ANY_KEY / --key_count;
choice guard
pseudostate conditions

~ -~ ~
& -

- .‘\"-.
[else] [key_cc»un%r== D]—b@d—[key_;gunt == 0]~<}[else]

JluarpaMmbl COCTOSIHUM CO3JAlOT JIMIIb JUIS KJIACCOB, 3K3EMIUISIPbl KOTOPBIX HMEIOT
CJI0’KHOE ITOBEJICHHE.

JluarpamMmbl €ATEIbHOCTU TOJIE3HBl B ONUCAHUM IMOBEACHUS, BKIIOYAIOIIETO0 OOJIbIIOE
KOJIMYECTBO MapaJljIeNIbHBIX IMPOIECCOB. Takke MX MOYKHO MNPUMEHSTh Uil IpPEeICTaBJICHUS
MIOTOKOB COOBITUH BapHAaHTOB HCIOJb30BaHUS B HaIrJIAIHOW rpaduueckoit (opme. DieMeHTHI
Jyarpamm JeATeabHOCTH:

¥Y3nbl ynpaeneHus:
BxogHow y3en

® Y3en pasgenenus

duHaNbHLIN y3en @® Vaen CrnsHms

Y3en pasBeTBneHus
Y3en o6beanHeHus

Y3nbl AENCTBUN = -wuizziseens,

MNoTok ynpasneHuns (HaI'IOJ'IHVITb qaﬁHMK>—> BckunsATuTb YanHuk

NoToK 06BEKTOB -
Create Order Ord# Fill Order

{4

N/

i

Order o; Unm
0 =new Order; Create Order A= = = === ===  Fill Order
FillOrder(o); Order Order

B UML 2 npoBenena rpaHunia Mexay AuarpaMMaMi COCTOSIHUHN, Oa3upyroUIMMUCS Ha
dbopmanu3Me KOHEYHBIX aBTOMATOB, W JUAarpaMMaMU JESTEIbHOCTH, OCHOBAHHBIMU Ha CETSX
[Terpu. OCHOBHBIM 3JIEMEHTOM JHArpaMM JCSTEIBHOCTU SIBISETCSA y3en AercTBUsA. Kaxpid
TaKoW y3ell IpeICTaBisieT co0O0il 3JeMEHTApHYI0 €IUHUILY paboThl (3TO MOXKET OBITh pelIeHUE
HEKOTOPOM 3aJaud, KOTOPYIO HEOOXOAMMO BBINOJIHUTH BPYYHYIO HJIM ABTOMATH3WPOBAHHBIM
cnocoO0OM, WM BBIOJHEHHWE METOJa Kiacca). Y3en JeWCTBUS u300pakaeTcsi B BHIIC
3aKpYyIJICHHOTO TPSIMOYTOJIbHHKA C TEKCTOBBIM OmMHcaHueM. J[marpamMma AesiTeIbHOCTH MOXKET
UMETh 6X00HOU y3en, BooOme roBops, He omuH, (B UML 1 Odondcen OBITH POBHO 00uh),
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OTIPENETSAIOMINM HAaYaI0 TOTOKa ynpaBieHus. QuuanvHbuili y3en HeoOs3aTeneH. Ha auarpamme
MOXKET OBbIThb HECKOJIbKO ¢hunanvuelx y3n06. Ha nmuarpamme MOryT NpUCYTCTBOBAaTh OOBEKTHI U
MOTOKH OOBEKTOB, B TEX CIy4asX, €CIU OOBEKT HCIOJB3YEeTCS WU HU3MEHSIETCS B OJHOM U3
y3710B AercTBUN. [IoTOk 00BbEKTOB OTMEYaeTCsl CIUIONIHOW MM MYHKTUPHOW CTPENIKOM OT y3ia
NEHUCTBUSI K OOBEKTHOMY Y3JIy WJIHM OT OOBEKTHOTO y37a K Y37y IEHCTBHS, HCIOIB3YIOIIETO
00bekT. PeOpa (crulomrHble CTpEIKHd) MEXKIYy y3JIaMH JCHCTBUUA TMOKa3bIBAIOT TOTOKH
yIpaBleHUsI WIM MOTOKH OOBEKTOB. V3en pazsemenenus (y3en npumamusi peuienus), a TaKKe
y3en 06veoureHus IOTOKOB n3o0paxkaeTrcss pomOoMm. Eciim HE00X01uMO TOKa3aTh, 4TO JBE WIIH
0oJsiee BeTBEH MOTOKA BBIMOJIHSIOTCS MapalieIbHO, UCHOIb3YIOTCS «JIMHEHMKH CUHXPOHU3ALUN
— Y3761 pazoenenus N y3avl CiusHus (Ha pUCYHKE — dKUPHbIE TOPU30HTAIbHbIE JINHUN).

®
v

MokasaTb LeHy

B cb\z . bunet
BECT MHGOpMaLMO 0\ —
< KpeauTHoM KapTte > =|[HenoaTeepxaen]

[ HenpaBunbHLIN cHeT UnNn

HeOoCTaToOYHO AeHer Ha cyeTy [ cyeT KOppeKTHbIN, onnaTta BO3MOXHa |

nnn HegocCTynHa KpeamtHasa
cucrema |

3apesepBrpoBath CcpopmmupoBaTts Ne OTnpaBuTL
mecTo noaTtBepxaeHns noareepxaeHne
< 7
N\

e

: Bunet
[MpuobpeTeH]

BbiBecTn Ne
noaTBepXXAeHNS

Kak yxe roBopuiochk, JHarpaMMBbl JIEATEIBHOCTH WHTEPIPETUPYIOTCS B COOTBETCTBHH C
¢dopmanuzmom ceret Ilerpu. HauanbHas Touka MOpokaaeT OJUH Kypcop YHpaBieHus (Wid
MapKep) I KaXJI0To UcXo smiero nepexoaa. Ecim st pebpa onpeaeneHo codpiTre, TO Kypcop
JOCTUTAaeT KOHIA pedpa TOJBKO TIOCIIE HACTYIUIEHHS TaKoro coObIThsl. OrpaHnYMBaromiee
(cTOpOXEBOE) YCIOBHUE TAKXKE OMpPEIENSIET, BOZMOXKHO JIM IepeMellleHrne Kypcopa o peodpy. Ilpu
MOTIAJJAHAN Kypcopa B y3ell JIEHCTBHS NMPOHUCXOIUT OKUIAHWE KypCOPOB Ha BCEX BXOISIIUX
pedpax M JIMIIb MOTOM 3alrycKaercsi enuHuIa padotel. [1o 3aBepuieHUM BBHIOJHEHHUS PaOOTHI
TeHEPHUPYIOTCSI KYPCOPBI Ha BceX HCXosmux pedpax. [Ipu nomaganuu B y3en pa3BeTBICHUS (OH
MMEeT OJH BXOJ M HECKOJIBKO BBIXOJIOB) KypCcOp MPOXOIUT JAJbIIe JIUIIb TI0 TOMY peOpy, s
KOTOPOTO BBITIOJTHEHO CTOPOKEBOE YCIOBHE (BOOOIIE TOBOPS, JIydIle KOTJa OHO OIHO, €CIH
HECKOJIFKO — TIPOU3BOJIFHO BBIOMpAETCs €AMHCTBEHHOE [T TIepead Kypcopa). [Ipu monananmm
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B y3ell 00BbeMHEHHs Kypcop U3 JI000ro BX0/a KONMHUPYETCs Ha BBIXOJE (€IMHCTBEHHOM). [Ipu
MOTAJAaHUKA B y3€J pasfelieHusl Kypcop IyOnmpyeTcs Ha BC€ BBIXOIBI OJHOBPEMEHHO
(mpoucxoaut pacnapasuienuBanue). CuUHXpoHM3alMsl 00€CIeYUBACTCS Y3JIOM CIUSHUS, Tie

MIPOUCXOIUT OXKHUJAHUE KYPCOPOB HA BCEX

BXOJax W JIMIIb 3aTEM BBIAACTCA KYpPCOpP Ha BBIXOJC.

[Ipn nomaganuu Kypcopa B 000 (UHANBHBIA Yy3€1 BCS JAESITEIbHOCTb, ONUCHIBAEMas

auarpaMmoi, mnpekpamaercs. [IpumepHo

[0 TEM K€ INpaBUiaM [EpPEMEIaloTC Kypcopbl

00BEKTOB. Y3IIbl IEHCTBUS MOT'YT UMETh BXOJHBIC U BBIXOJHbIE KOHTAKTHI JJIsi IpUEeMa/Bblaun
KypcopoB 0OBEKTOB, M300pakaeMble B BUJE KBaJpAaTHKOB Ha IpaHulE y3i1a. Eciu BXOAHBIX
KOHTAKTOB HECKOJIbKO, JACHCTBUE B y3JI€ BBINOJHACTCS JHUIIb TOTJa, KOT/1a HA BCEX UX IMPHUIUINA

Kypcopsl 00bekTOB. [Ipumep:

. DeaTtenbHocTb
BxopgHon S

BbixogHom
KOHTaKT

Y

KOHTaKT
Update account
BxoaHon

-

BbixogHom
KOHTaKT

NN - \
N N I OkoHyaHue
! O MoTok o6bektos L nOTOKz

N ——
| e
\ . ->
i Get Notice ®
l ______________
Customer

VY3nb1 pazneneHuss U 0ObEIUHEHHS
nmoTtokamu 00bekTOB. Hampumep:

MOTYT CHUHXPOHHM3UPOBATH IOTOKH YIIPABJICHUA C
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3nech mpueM BO3BpaniaeMoi MO3HUIIMH 3aKa3a Ha CKIIaJ CHHXPOHU3HPYETCS C H3MEHEHUEM
coctosiHusl oObekTa Item, KOTOpBI noJpKeH mepetu B cocTosiHue returned (BO3BpalleH).
AHaOTUYHO, BO3BpAaT JEHET II0 BO3BPALICHHOMY 3aKa3dy CHHXPOHU3HPYETCS CO CMEHOM
cocrosiHusi obOwekra Item Ha available (moctynen). OOpaTuTe BHUMaHHUE, auUarpaMma c
MOMOIIBIO BEPTUKAIBHBIX JIMHUH — «IUIABaTEIBHBIX JOPOXKEK» paszensieTcs Ha 30HBI
OTBETCTBEHHOCTH (3aKa3uuK, MPOJAAKH, OyXTanTepus, CKIIa).

JlnarpaMMBbl JE€ATEIBHOCTH CIEIYET UCTIOIh30BaTh B CICAYIOIINX CUTYAITHSIX:
® [IpU aHAJU3E TIOTOKOB COOBITHI B KOHKPETHOM BapHaHTE UCIIOJIH30BAHUS;
® TIpU aHAJIU3E TIOTOKOB COOBITHI BO B3aUMOJCHCTBYIONINX BapUaHTAaX HCIIOJIb30BaHUS.

JuarpamMmbl KOMIIOHEHTOB

ATM.exe MOJICJIUPYIOT buznveckuit YPOBEHb

CUCTEMBI. Ha  Hux n300paxaroTcs

5 komnioHeHThl [10 u cBs3u Mexay Humu. Ha

s \\ TakoW JauarpaMme OOBIYHO BBIJICTISIOT [[BA

Card Readef" \\ Cash Dispenser THIIA KOMIIOHEHTOB: HCIIOIHSAEMEIC

KOMITOHEHTHI U OMOIMOTeEKH Koma. Kaxabrid
KJ1acc MoJenu (mmm MOJICUCTEMA)
npeobpazyeTcss B KOMIIOHEHT HCXOJHOTO
“ ATM Screen Kojma. Mexay OTAEeNbHBIMA KOMIIOHEHTaMHU
M300paKaroT 3aBHCHUMOCTH,
COOTBETCTBYIOIINE 3aBUCHUMOCTSIM Ha dTare
KOMITHJISIITUM VUTA BBITIOJTHEHUS TTPOTPAMMBI.
B monenu cucteMbl MOXKET OBITh HECKOJIBKO
Cash Dispenser JarpaMM KOMIIOHEHTOB, B 3aBUCUMOCTH OT
Yucia  TMOJICUCTEM WA  HUCIIOJTHSEMBIX
¢daiinmoB. Kaxmas moacucrema  sIBISETCS

9

Card Reader

=

ATM Screen




IIAKE€TOM KOMIIOHCHTOB. Jll/lal"paMMI)I KOMITIOHCHTOB IIPUMCHAIOTCA TCMU YHaCTHUKAMU ITPOCKTA,
KTO OTBC€YACT 3a KOMIIUIALIMIO U C60pKy CHUCTCMBI.

JHuarpamma pa3MenieHus OTpa)xxaeT
¢bu3nyeckrue B3aMMOCBSI3U MEX]y IPOrpaMMHBIMU
U amnmapaTHbIMM KOMIIOHEHTaMu cuctembl. OHa
SBJIIETCA XOPOIIMM CPEICTBOM MJIsi TOTO, YTOOBI
M0Ka3aTh pa3MelieHe 0ObEKTOB U KOMIIOHEHTOB B
pacnpeneneHHol  cucreme.  Ee  OCHOBHbIE
<<LAN>> AJIEMEHTHI:

* y3en (node) — BBIYMCIUTENbHBIN pecypec —
Regional ATM nporeccop (M300pakaeMblii C  3aKpalieHHBIMH

Server Printer OOKOBBIMU TPaHSIMH) HJIM YCTPOMCTBO (IMCKOBAs
MaMsATh, KOHTPOJUJIEPHl PA3IUYHBIX YCTPOUCTB U
T.1.);

e coequHeHne  (connection) —  KaHal
B3aMMO/ICHCTBUS y3JI0B.

JUisg y371a MOJKHO 33JaTh BBINOJIHSAIOIIUECS
Ha HEM IPOIIECCHI.

Juarpamma  pa3MellleHUsI  HCIHOJIb3YeTCs
MEHEKEPOM MIPOEKTA, I10JIb30BATEISIMH,
apXUTEKTOPOM CHCTEMbl M OKCILIyaTallMOHHBIM
MEPCOHAJIOM (CUCTEMHBIMH HH)KEHEPAMHM), YTOOBI
MOHATh (PU3MYECKOE pa3MEIIEHUE CHCTEMbI U
pacnpesieieHue €€ OTAENbHBIX IOJCHUCTEM IO
BBIYHMCIIUTEIIBHBIM Y3J1aM.

[Ipyn MonenupoBaHUU BCTPOEHHBIX CHUCTEM JuarpaMma pasMelleHHs OTOoOpakaeT CBSI3U
MUKPOMPOIIECCOPOB U YCTPOUCTB B COCTABE CUCTEMBI.

TpanuuuOHHBIA CPENCTBA ONMMCAHMS «IMHEMHBIX» S3BIKOB (T. €. SI3bIKOB COCTOSIIMX W3
uenodek cumBosioB) — BH®, perynspHble BhlpakeHHs, TpaMMaTHUKU — IJIOXO HOIXOIAT AJis
OIIMCAHUsl «IUIOCKOrO» s3blKa, KakoBbIM siBisiercs UML. Ilostomy mnsa omumcanms UML
npumensiercst UML, TakoBoe onucanue HasbiBaeTcs MeTamojenblo. Huke npuBenen gpparmeHt
Metamoiend. [logpoOHee o Helt MOYKHO y3HATh U3 CTaHIapTA.

Banking Database
Server

Oracle Server

ATMServer.exe

<<Private

<<Private\\etwork>>

125 First St. 459 Elm St.
ATM ATM

ATMClient.exe ATMClient.exe

UMLAuazpamma
I 1
CmpykmypHasifJuaepamma HuaspammalloeedeHus
1 4 4 1
AunarpammaKnaccoB OunarpammalleAtenbHOCTU
OvnarpaMmmaO6LekToB AvnarpammaBapuaHToB
Wcnonb3oBaHuA
OunarpammallakeToB AunarpammaCocTosHum
AunarpammaKomnoHeHT HuaespammaB3aumodeiicmeus
AunarpammaPasmellenuns | OvnarpammallocnenoBatensHOCTH

|ﬂuarpac|\:|\pn;(BT;)’/"zI)eHHev AnarpammaKommyHukaummn

AunarpammaCunHxpoHusauuu| |AnarpammaO630opa
Bsaumopeircteua

Mexanusmbl pacmmpenus UML npenHaznadeHbl Uisi TOTO, 9TOOBI Pa3pabOTIYMKA MOTIIH
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a/aliTUPOBATh S3bIK MOJIEIMPOBAHUS K CBOMM KOHKPETHBIM HYKJaM, HE MEHSS MpPU 3TOM €ro
OCHOBY (MeTaMo/ieinb). Hajinune mexaHu3MOB pacliMpeHus NpuHIUNuaibHo ominyaer UML ot
IPYTUX CPEeACTB MOJEIUPOBAHMUS W IO3BOJSET pacliupsTh €ro obnactb npuMmeHeHus. K
MexaHusmam pacuupenuss UML otHocsTcs: cTepeoTumnsl; Tern (MMEHOBaHHbIE 3HAYEHUS);
[pUMEYaHusl; OrpaHUYEHUSI.

Cmepeomun — 3TO HOBBII THI 3JIEMEHTAa MOJIEIH, KOTOPBIA ONpeAesieTcs] Ha OCHOBE YK€
cyliecTBymoIero aneMenta. CTepeoTUnbl pacUIupAOT HOTALMIO MOJENU, MOTYT NPUMEHSTHCS
K JIFOOBIM 3JIEMEHTaM MOJIEH U MIPEICTABISIOTCS B BUAE TEKCTOBOM METKH MM MUKTOIPAMMBI.

CrepeoTuribl K1accoB — 3TO MEXaHU3M, MO3BOJISIOUIUN pa3AesaTh KiIacchl HAa KaTEropuu.
Hanpumep, OCHOBHBIMH CTEpEOTHIAMM, MCIOJIb3YEMbIMU B IPOIECCE AaHAIN3a CHUCTEMBI,
apisioTcs: Boundary (rpanuunsiii knacc), Entity (kinace-cymiHocts) u Control (yrpasisirorimii
KJ1acce).

[ToMmumMO ynOMSIHYTBIX CTE€peOTUIOB, paszpabotunku [IO wmoryr co3nmaBaTth cBoOHU
coOCTBEHHbIE HAOOpBI  CTEPeOTUNOB, (OpPMUPYS TEM CaMblM CHEIUAIU3HPOBAHHbIC
noamHoxkectBa UML (Hanpumep, [uisi onmcaHus OusHec-mpoueccoB, Web-npumnoxenuit, 0a3
JNaHHBIX U T.A.). Takue nmoamMHoxkecTBa (HaOOphl CTEPEOTUNOB) B cTaHAapTe si3bika UML HoOcST
Ha3BaHHe Mpoduiel s3bIKa.

Tecu (umenogannvle 3HaueHus) — CIELAAIbHbIE TEPMUHBI, UCIIOJIb3yEeMble CleLU(pUKAUN
OorpaHMuYeHUM M cBoilcTB, Takue Kkak disjoint, complete, incomplete u nap., Mmoryr
COIMPOBOXKIAThCSI YKa3aHWEM 3HAYEHUS CBOMCTBA, Hanpumep, author=Bacs nnu location=server.

Ilpumeyanue — »SNEMEHT JAMarpaMMbl JUIsI KOMMEHTapus WIM JApPYyrol TEKCTOBOM
unpopmanuu. [lpumedyanue MOXKET COJEp’KaTh JONOJIHUTEIbHBIE CBEIEHUS 00 3JIeMEHTax
MOJENH (C HUMU €r0 COEIUHSET MyHKTUPHAS JTUHUS).

Ozcpanuuenue — 3T0 CEMaHTUYECKOE OTPaHUYEHHUE, UMEIOIIEe BU TEKCTOBOTO BBIPAKECHUS
Ha ecrectBeHHOM i (opmansHoM s3bike (OCL — Object Constraint Language), kotopoe
HEBO3MOXXHO BbIpa3uTh ¢ mnomoupio Hotauu UML. CpenctBa OCL He npenHazHayeHbI
JUIS OMCAHMSI  TPOLECCOB  BBIYMCIIEHUS  BBIPAKEHUH, a TOJIBKO JHUIIb  (PUKCUPYIOT
HEOOXOJIMMOCTh BBINIOJHEHHUS] T€X WJIM UWHBIX YCIOBUNH NPUMEHHUTENBHO K OTAEIbHBIM
KOMITIOHEHTaM Mojiesnieil. OH MOKeT ObITh UCIOJIb30BaH JUIsl PELICHUS CISAYIOIMIMX 3a/au:
® OIMCaHHE MHBAPUAHTOB KJIACCOB U TUIIOB B MOJIEJIH KJIACCOB;

OMMCAHUE MPeJl- U MOCTYCIOBUM B OTIEpallusiX U METO1ax;
ONMCAaHKE OTPAHUUYMBAIOIINX YCIOBUN 2JIEMEHTOB MO/IEIIH;
HaBUTAIMS 110 CTPYKTYPE MOJIENH;

creruguKanus orpaHUuYEeHU Ha ONIepaLliy.

JlntepaTypa K nekuum 3

1. T. Bbyu, U. SIxo6con, Ix. Pam6o «UML. Knaccuka CS». 2-e uzn. — CII6.: ITutep, 2006.

2. T. byu, JIxx. Pam6o, 1. AAxo6con «UML. PykoBoacTBo mosib3oBaTemsi». 2-¢ u3a. — M.: JIMK
IIpecc, 2007

3. Pambo [Jx., bmaxa M. UML 2.0. OOBEKTHO-OPUEHTUPOBAHHOE MOJEIUPOBAHUE
u paszpabotka. 2-e usn.: [lep. ¢ anrn. — CIIO.: [Turep, 2006. — I'nasr 1, 2.

4. Apnoy k., Heitmirtantr A. UML 2 u VYuudunupoBanubii npouecc. IlpaxTuueckuii
00BEKTHO-OPUEHTUPOBAHHBIN aHanu3 U npoektuposanue — CI16. Cumsoun-Ilntoc, 2007.

5. ®aynep M. UML. OcHoBsl. 3-¢ uzganue. Kparkoe pykoBOACTBO 0 CTaHAAPTHOMY SI3BIKY
o0wvexTHOTO MoaenupoBanusl.: [lep. ¢ anri. — CI16: Cumsoin-Ilnroc, 2005.

6. JleonenkoB A. Camoyuutens UML 2 — CI16.: BXB-Ilerepoypr, 2007.

7. Mmymnep k. OcBoit camocrositensHo UML 3a 24 yaca — M.: Bunbsimc, 2005.

CcbInKu:

http://www.uml.org
http://www.uml2.ru
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INekuuns 4. O6bLEKTHbLIN A3bIK orpaHnyeHnn (OCL)

Oepanuuenue (constraint) — 3TO YCJIOBHE, HaKJIaIbIBAEMOE HAa 3HAYEHUS OJIHOTO WU
HECKOJIBKUX 3JIEMEHTOB Mojenu. OrpaHuyeHre He SBISCTCS WHCTPYKIMEH WM KOMaHOM,
KOTOPYIO CIIEAYET BBITIOJIHUTH, OHO (POPMYIUPYETCS KaK YTBEpP)KICHHE, KOTOPOE JOJDKHO OBITH
UCTHHHBIM. [l0o/1 37IeMEHTOM MOJENH 37IeCh UMEETCS B BUYy OOBEKT, I KIJIACC, WITU TIAKeT, HITH
MOJICUCTEMA, MJTH aTPUOYT, WM OTICPAIIHSI, WU CBSI3b.

PaccmotpuMm npumep:

"py3soBonPenc MaccaxnpcknnPeinc

0..% 0.*

Pernc

> 0.*

Camonert

1
I | L

"pysoBonCamonet MaccaxnpcknnCamonet

JuarpaMma CcoOIEpKUT OOJBIIOE KOJMYECTBO CBsi3ed (accomuanuidi U 0000IIeHU)
HCO6XO)II/IMBIX I YKa3aHusd, 4YTO TUII CaMOJICTa JOJLKCH COOTBETCTBOBATL THUITY peI‘/'Ica, T. €. UTO
MACCAXMPOB HENB3sS IEPEBO3UTH T'PY30BBIM  CAMOJIETOM. OTO OrPAHUYCHHE MOYXKHO
3auKcHpOBaTH MHAYE, YIPOCTUTH JHArpaMMy, CIIENaTh ee 0oJiee HATJISAHOM:

TN caMorieTa OOJPKEH COOTBETCTBOBATL TUMNY pel7|ca ﬁ

Pewc Camornet
™nN : enum of rpy30BON, NacCcaXxMpckui 0.* 4|™n:enum of rpy3oBoW, naccaxmpckui

OrpanuyeHue, 3alMCaHHOE Ha €CTECTBEHHOM SI3bIKe, HE(POpMaibHO, €ro MOKHO
HENpPaBWIbHO TPAKTOBAaTh (HAIpUMEp, YTO YapTEPHbIE PEICHI JOJKHBI BBIIOIHSITHCS CTapbIMHU
camoJieTaMH, a peryispHble — HOBBbIMU). [103TOMy MMeEET CMBbICI HCHOJb30BaTh VIS 3alUCU
(GbopManbHBINA A3bIK, KOTOPBII HE IOMYCKAaeT MPOU3BOJIbHBIX TOJKOBAHUN M UMEET CTaHAAPTHBIN
CHHTAaKCHC M CEMaHTHUKYy. TakoBBIM sBIsieTCA OOBEKTHBIN s3bIK orpanmdeHuit OCL (Object
Constraint Language), sBisttonuiics oqaum u3 pacmmpennit UML. C ucnons3zoBannem OCL
nuarpamma OyzieT BBITJISAETh Tak:

{context Peric
inv: Tun = #rpysosoun implies camoneT.Tvn = #rpy3oBou
inv: 1N = #naccaxupckun implies camoneT.Tun = #naccaXxupCcKui}

\
|
Peric 1 Camornert

™nN : enum of rpy30BOK1, NacCcaXXnpcKui 0.* 4/™n:enum of rpy3oBoW, naccaxnpckui
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CrnoBo implies 03Ha4aeT JOTUYECKYIO OTIEPAIHI0 UMIUTHKAIUU (@ — b, YUTAeTCs TaK: U3 a
cieyeT b, 3T0 BbIpaXE€HUE JIOKHO JIMLIb IPU @ — UCTUHA U D — JI0Kb, B OCTAJIbHBIX CIy4asiX OHO
UCTUHHO). BooOuie roBops, [uisi 3aluCU OTpaHUMYEHUN MOXKHO HCIOJIB30BaTh U JIpyrue
(dbopManpHbIe SA3BIKH, HAIPUMEp, SI3bIKU MporpamMmupoBaHus. OCHOBHOE HEY00CTBO MpU 3TOM
— OrpaHMYEHHE, 3alMCAHHOE Ha SI3bIKE NMPOrpaMMUPOBAHUS, TOX0XKE HA YaCTh MPOTPaMMBbl, UTO
MPUIaeT OTPAHUYEHUIO IOCTOPOHHUN CMBICH (MOKET CIOXKHUTHCS BIIEYATICHUE, YTO MPOUCXOASAT
KaKhe-TM00 MAaHHUIYJSLUU HaJ 3JIEMEHTaMU MOJENH, a 3TO IMPOTHUBOPEUUT ONPEIEIICHUIO
MIOHATHUS OTPAaHUYCHUS).

Knaccudukanus orpaHuueHui:

e lHBapuaHT KJjlacca — ycJIOBHUE, KOTOPOE BCEI/la CIIPaBEUINBO JJIsl BCEX HK3EMILIIPOB Kilacca
(kTr0ueBOE€ CIIOBO inv:).

e [IpenycinoBue onepauuu — ycioBHE, KOTOPOE JODKHO ObITh UCTUHHO IEPE BBIIIOJHEHUEM
omnepamuu (KIYEBOE CIIOBO pre:).

e [locTycnoBue omepauuu — YCIOBHE, HCTHHHOE BCErJa IIOCJIE BBIIOJHEHHUS OIEepaluu
(kTr0ueBOE CIOBO post:).

e Teno 3anpoca — onucanue pe3ynbTaTa OMepaluu-3anpoca, He MOAUPUIIUPYIOMIEH 0OBEKTHI
(xmroueBoe cioBo body:)

e HavanpHoe 3HayeHue aTpuOyTa Wik COeUHEHMs (KI0YEBOE CIOBO init:)

e [IpaBuio BbIBOJIA, ONMUCHIBAIOIIEE ITPOM3BOJHBIE ATPUOYTHI, CBS3M WIIM KJIAcChl (KIHOYEBOE
cioBo derive:).

e Onpenenenue (kaoueBoe ciaoBo def?).

B npumepe MBI onrcany nHBapHUaHTHI Kiiacca Pelic.
Xapaxrepuctuku OCL:

TEKCTOBBIN (HEBU3YaJIbHbIN) SI3bIK ONMCAHUS OTPAHUYCHHUI;

(hopMabHBIN SI3BIK, 4acTh cTanaapta UML;

SI3BIK CO CTPOTOM TUITHU3ALUEH;

NEKIapaTUBHBIM S3bIK (U115 OTpaHUYEHUN HE OMNpeenseTcs KOHKpeTHas Mpoleaypa

UX NPOBEPKH);

e IaTPOPMO-HE3aBUCUMBIH.

Huxkakoe orpanmdyenne OCL He MEHSET COCTOSHUS JJIEMEHTOB MoJenu (y HEro HeT
MOO0YHBIX IPPEKTOB), HO C €ro INOMOIIbI0 MOXHO J100aBJIATH MPOU3BOJAHBIE aTPUOYTHI U
onepanuu (ucroian3ys def:).

Cunrakcuc OCL-BbIpaxeHust

<OCL-BbIpaXkeHue> ::=

<yKa3aHHE KOHTEKCTa>
[(inv | pre | post | body | init | derive | def) : <remo BeIpaxkeHuUs>]

B 3anucu ucnonb3oBaHbsl cuMBOJBL si3bika BH®: <> Beimenstor HerepMmuHamisl, ( | ) —
BXOJICHHE OJIHOM M3 YKa3aHHBIX aJbTEPHATHB, || BXoxkaeHue 1 muiam 6omee pa3, {} — BXOKICHUE
0 unu Oosee pa3. TepMuHaIbl 3aKCAHbI )KUPHBIM HIPUGTOM.

Konmexcm. B mo6om OCL-BbIpaXeHUM YKa3bIBAC€TCS OINPEACIICHHBIA KOHTEKCT. Kak
MpaBUJIO, KOHTEKCTOM SIBJIIETCS JJIEMEHT Mojenu (MakeT, Kiacc, arpuOyT, omepanus),
C KOTOPBIM CBSI3aHO OTpaHUYEHUE.

<yKa3aHue KOHTEKCTa™> ::= context <uMs dJIeMEHTa MOJEIN>

B npumepe koHTEKCTOM siBsieTcs Kitace Peiic.

Jlyis Toro 4toObl cociaTbhCsl HA KOHTEKCT B TeJ€ BBIpa)KEHUs UCHOJb3yercs ciaoBo self.
UtoOb1 MHOTO pa3 He mucath self, oHo dacto omyckaercs. Ilo cmbichy self anamoruuno this
B C++. B mpumepe TUN — cokpareHHas 3anuch self.tuim.

B Tene BhIpakeHUs UCHOJIB3YIOTCS
e BbIpakeHHUd IpocThiX TUIOB (boolean, integer, string, real);
® 3JIEMEHTHI MOJIENH, /Uil KOTOPOIl COCTABJIEHO OIPaHUYCHHUE;
®  KOJUIEKIUH.
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Jlornyeckuit tan OCL mnouTH TakoB Kak B S3bIKax IporpammupoBaHusi. Ectb
JOTIOJTHUTENbHBIE omnepauuu Xor u implies. [Ipuopurer nornueckux omepauuii (kpome not)
MeHblLIe apu(MeTHYecKuX U ONepaluil CpaBHEHHUS — TaK HPOIIE 3alHiChIBaTh CJIOXKHbBIE
JIOTUYECKHE BbIpaKeHMsA. llenslii M BEHNIECTBEHHBIM THIIBI TaKKe CTaHAapTHBL. lMmerorcs
JomnoHUTENbHbIe onepaiuu a.max(b) u a.min(b), Bo3Bpalarone MAaKCUMyM U MUHUMYM M3
nByx yucen. CTpOKH TakKe MOXO0XKU Ha CTPOKHU S3bIKOB IPOrPaMMHPOBAHUS, TOJIBKO X HEJb3s
CpPaBHMBATh B JIEKCUKOIPa(pHUUECKOM HOPSIKE.

[Ipumepsbl UCTIONB30BAHUS IPOCTHIX TUIIOB:
context Airline inv: name.toLower = ‘klm’ — 31ech ‘klm’ — ctpoka, toLower — ctannapTHas
omepanusi HajJ CTPOKOH, jaromias Kak pe3yJbTaT CTPOKy B HIKHeM peructpe. Cmbich
OTpaHWYEHUs: y JI0O0ro sK3emIuIsipa kiacca Airline 3Hauenwe aTpmbyra name, 3amucaHHOE
CTPOYHBIM OyKBaMU coBIaAaeT co crpokoi ‘klm’.
context Passenger inv: age >= ((9.6 - 3.5)* 3.1).floor implies mature = true — 31ech floor —
«OKpyrieHue BHU3». CMbICH OFpaHUYEHUS: y JH000ro 3K3eMIUIsipa kiacca Passenger 3HaueHUs
aTpuOyTOB age U mature TakoOBbI, UTO e€ciu age > 18, To mature = true.

Orpanudenust MOTyT ObITh YKa3aHbl Ha UarpaMMe B IPUMEUYaHUH, SKOPb NPUMEUYAHUS B TAKOM
cllyyae Wrpaer pojb ykaszaTelsd Ha KoHTekcT.. Hampumep, orpanuuenue context Flight inv:
self.duration < 4 mo>xeT n3o0paxaThCsi Ha JUArPaMMeE TaK:

Flight

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

B OCL ynotpe0masitoTcsi ycIOBHBIE BBIPAKEHUS:
<YCJIOBHO€ BBIp@KCHHUE> ::=
if <normueckoe BeipaxkeHue> then <spipaxkxenue>
else <BpIpaxxeHune>
endif
[Tpumep: if (x >= 0) then x else — x endif Bo3Bparmaer moxynb X win X.abs().
B tenax OCL-BbIpaykeHU# UCHIOIB3YIOTCS TUIIBI U UMEHA (KJIacCOB, aTpUOYTOB, OIlepariyii)
u3 Mojienu. Jlanee B mpumepax Mbl OyieM paccMaTpuBaTh MOJIENb aBUANEPEBO30K:

) Flight
o departing
. origin i
Airport J Flights departTime: Time
* | /arrivalTime: Time flights
name: String duration : Interval
« | /nrPassengers: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

OOpatute BHMMaHME Ha mpous3BojaHble aTpuOyrel B kiacce Flight (arrivalTime,
nrPassengers) u cratudeckuii aTpudyT minAge kiacca Passenger.
Jlnia yxa3zanus aTpuOyTa WK ONepaluy UCIOJIb3YETCs BRIPAKEHHUE C TOUKOM:
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<BBIpAXXCHHUC>.<UMS>
context Flight inv: self.maxNrPassengers <= 1000 — B n1r000M peiice MakCHMalbHOE
KOJIMYECTBO TaccaxupoB He mpesbimaetr 1000 (ucmomp3oBaH atpulyT 0OBEKTa — IK3EMILISIpa
kiacca Flight).
context Flight:maxNrPassengers:Integer init: 1000 — B m0060M peiice MakcUMalbHOE
KOJIMYECTBO NMACCAXKUPOB Mo yMoyaHuto = 1000.
context Passenger inv: self.age >= Passenger::minAge — y mo0oro maccaxxupa BO3pacT
00JIbIIIe MUHUMAJIHHOTO (MCMOJIb30BaH aTpuOyT age sxkzemniapa kiacca Passenger u atpuOyT
TOTO ke K1acca minAge).

[Ipumepsbl ¢ IPOU3BOIHBIMU aTPUOYTaMU: Time

context Flight def: arrivalTime:Time = departTime.plus(duration) | $midnight: Time

month : String
W ,
. . . . . . day : Integer
context Flight:arrivalTime derive: departTime.plus(duration) year : Integer
[Io CMBICITy OrpaHMYEHHs COBNAJAIOT, HO B TIEPBOM OIPEIENSIETCS ;‘?f‘:;g'}f\i‘:&er
MPOM3BOIHBIN aTpuOyT, KOTOPOTO HE OBUIO B MOJIETH, BO BTOPOM diﬁeren'ce(tﬂme):,nterva|
oIpeenseTcss IPaBUIIO BbIBOJA A aTpuOyra B cocTaBe MoJenau. B |before(t: Time): Boolean
IpHMEpax UCHOIb30BaH Kiacce Time. plus(d : Interval) : Time

[Ipumep onpenenenus onepanuu:

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 2:8;;?:;5 iﬂ'gggfr

3aMeTuM, 4TO JJaHHOE OTpaHMYEHUE HE ONUCHIBAET, BOOOIIE TOBOPS, KaKk

MMEHHO TPOBEPSIFOTCS MHTEPBAJIBl HA COBIIAJICHHE, JOIYCKACTCS 000 gﬁnﬂzzgl'(ztegvi)?gggzg
CIoco0, KOTOPBIM J@eT pe3yibTaT, COBIAJAIOIIHAN CO 3HAYEHHEM U3 " interval
OTpaHUYEHUS.

[TockonbKy OrpaHUYeHHs YaCTO HAKJIAAbIBAIOTCS HE TOJIBKO HAa 0OBEKThI KJIAcCOB, HO U Ha
CBSI3aHHBIE C HUMH OOBEKTHI APYTrUX KJIACCOB, KaXJas acCOLMAIMs paccMaTpHUBaeTcs Kak IyTh
HaBuranuu. KOHTEKCT BBIpaXeHUs SIBJISIETCS CTApTOBOM TOYKOM. MMs ponm ompenpenser, 1o
KaKoM accolaly OCYIIECTBIIIETCS HaBUralus (€ciau UX HECKOJBbKO), €CIHM acCcolalus OJHa,
TO MCIOJb3YETCS UMS Kilacca Ha Jpyrom KoHie accoruanuu. [Ipumep:
context Flight
inv: self.origin <> self.destination
inv: self.origin.name = ‘Amsterdam’ — y g000r0 peiica adponopT Ha3HAYEHUS U AdPOIOPT
BBIJIETA HE COBMAAIOT, a TAKXKE adpONOPT BhIJIETa Ha3bIBaeTca ‘Amsterdam’.

Ecom ectp Kimacc accounmanuid, TO UCHOJB3yeTcs ero wumsa. Ecimm  acconmanus
KBaJTM(HUIIMPOBAHHAS, TO IOCIE MMEHH POJIM B KBAJPATHBIX CKOOKaX YKa3bIBAIOT 3HAYCHHS

Job
type : {trainer, programmer}

T
N ﬁ I 1
. Company

employee employer |name : String

Person

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

Job.type = #trainer
else

Job.type = #programmer
endif

CwmpbIcn orpaHuueHus: y 10001 nepconsl, 3ausaToi B ‘OAO MMM, Tun paboTs! trainer, y

OCTaJIbHBIX THUII pabOTHI programmer. To ke camoe Mo CMBICITy OIpPaHUYEHHE MOKHO 3alKcaTh,
HCIO0JIb3YS B KAUECTBE KOHTEKCTA KJIACC aCCOLMALU:
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context Job inv:
if employer.name = ‘OAO MMM’ then
self.type = #trainer
else
self.type = #programmer
endif
[Tpu HaBUTAIIMY TIO CBSI35IM, €CIIH Ha IPYTOM KOHIIE YKa3aHa MOITHOCTh CBSI3H *, OT OJHOTO
00BEKTa MBI TIPUXOIUM K HECKOJILKAM CBSI3aHHBIM C HUM (HampuMep, OJMH a3pOIopT SBISETCS
a’pOIOPTOM BBUIETA ISl HECKOJBKHUX peiicoB), moaTtomy B OCL BBEIEHO MOHATHE KOJIICKIIHH.
Boo06mie roBopsi, KOJUIEKIIMK MOTYT COCTOSITh JIMOO M3 OOBEKTOB, JHOO W3 JIEMEHTOB MPOCTHIX
TUTIOB, OO W3 DJIEMEHTOB THIIOB, ONPEICICHHBIX B MOJENH, JHOO W3 KOJUIEKIWH. Bumbl
KOJUTCKIWM:
e Set (MHOXECTBO— HEYNOPSAJOYCHHBIH HAOOp 0€3 TOBTOPOB) — JUIsl JK3EMIUIApa Kiacca
Airport npuobIBarolue peichl cOCTaBISIIOT MHOkKecTBO 00bekTOB Flight.
e Bag (neynopsnoueHHblii Habop C MOBTOpaMM) — JUId OJK3eMIUiApa Kiacca Airport
JUTUTETEHOCTH BCEX MPUOBIBAIOIINX PEWCOB COCTABIISIOT bag BEIIeCTBEHHBIX 3HAYCHUH.
e OrderedSet (ymopsimoueHHslii Habop 6e3 mMOBTOPOB) — It FK3eMILIsipa kinacca Flight Bce ero
naccaxupsl coctaBisitoT orderedSet oobexToB Passenger.
e Sequence (ymopsmo4eHHBIA HAOOP ¢ MOBTOpaMM) — Juist K3eMIunsipa kinacca Flight Bo3pactsr
BCEX €0 MMacCaXXUPOB COCTABJIAIOT SEqUENCE LEIbIX 3HAUCHUH.
B OCL umeercs 60Jb1I0€ KOJIMUYECTBO MPEIOINPEIEICHHBIX ONEpalnii HaJl KOJJIEKIUIMU
(isEmpty, size, includes, union ...). CuHTaKcHC: <KOJUICKIUS> -> <OTepaIus>
Omnepanust collect Bo3Bpamaer KOJIJICKIMIO 3HAYEHUH, MOJYYCHHBIX IMPH BBIYMCICHUSIX
BBIPKEHUS JJI BCEX AJIEMEHTOB KOJUICKIIMH. 3aMUCh: <KOJUICKIUs>->collect(<BbIpakeHHE™>) —
31ech U fanee kpyrible ckoOku u | — cumBodibl OCL, a He s3pika BH®. CoxkpanienHas 3anuch:
<KOJUICKLU>.<BBIPaXKCHUE>
[Ipumep: context Airport inv: self.arrivingFlights -> collect(airLine) -> nonEmpty —
ISt JIF000TO  a’pOonopTa MHOKECTBO aBHAKOMITAHUH, BBITIOTHSIONIUX NPUOBIBAIOIINE PEHCHI,
HE IYCTO.
Onepanus select Bo3BpaiaeT COBOKYIHOCTh T€X 3JEMEHTOB KOJUIEKLHH, JUISI KOTOPBIX
<BBIpKEHHUE™> UCTHHHO. 3aNUCh: <KOJUIEKIH>->select(<BpIpakeHne™)
[Ipumep: context Airport inv: self.departingFlights->select(duration<4)->notEmpty —
U1 IF000TO a3poIopTa €CTh XOTh OJUH OTIPABJISIOIINICS peiic AITUTEIbHOCThIO MEHEe 4 4acoB.
Onepauus forAll Bo3Bpamiaer true eciu <BbIpaXEHUE™> HUCTUHHO JUISI BCEX 3JIEMEHTOB
KOJUIEKIUH. 3anuch: <koymekuus>->forAll(<BeipaxeHne>)
[Ipumep: context Airport inv: self.departingFlights->forAll(maxNrPassengers < 1000)
— U1 II000T0 a’ponopTa CHPaBEUIMBO, YTO Y JIF0OOT0 OTHPABISIOLIETOCs peiica MaKCUMaJIbHOE
KoJimuecTBO naccaxxkupon < 1000.
Omnepamust exists Bo3BpamaeT true eciaud XOTs Obl UIsI OJHOTO 3JIEMEHTa KOJUICKIIUH
<BBIPKEHUE™> UCTHHHO. 3aIUCh: <KOJICKIH>->eXists(<BhIpaKCHHNE™)
Jpyrue onepanuy Hal KOJUIEKIHASIMU:
isEmpty: ucruna, eciiy KoJIeKIUs TyCTa;
notEmpty: uctrHa, ecim KOJUIEKIUs HEIyCTa;
size: KOJIMYECTBO 3JIEMEHTOB KOJUIEKIIHH;
sum: cymma 3J€MEHTOB KOJUIEKIIUH YHCET,;
count(<3eMEHT>>): KOJUYECTBO BXOXKJICHUMN 2JIEMCHTA;
includes(<snemMeHnT>): UCTHHA, €CTTU <3JIEMEHT> BXOJIUT B KOJUICKIIHIO;
excludes(<aemMeHT>): NCTHHA, €CIIN <AJIEMEHT> OTCYTCTBYET B KOJUICKIIUH;
includesAll(<koinexkuus™>): UCTHHA, €CITU BCE DJIEMEHTHI MapaMeTpa <KOJUICKIUS> BXOAT B
KOJUIEKIIHIO.
Komnekuuu MoxHO cpaBHUBaTh Ha = U <. [IpeoOpazoBaHue KOJUIEKIUI K APYroMy BUIY
ocymiecTBisieTcss npu momoimnu omneparuii  asSet(), asBag(), asOrderedSet(), asSequence().
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[IpeoGpa3oBanue TUIIOB OCYyILECTBIsETCS ¢ momolikio onepanuu oclAsType(type). Komnekuutro
KOJUIEKIIMM MOYHO CHIeTIaTh «IUIOCKOW» ¢ moMoIikio oneparuu flatten(). [Ipumepst ee paboThI:
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}
Jononuutensubie Bo3MoskHoctu OCL:
result u @pre B mocTycnoBUsIX;
JIOKaJIbHBIE TIEPEMEHHBIC;
UTEPATOPEI;
HacJle/IOBaHUE,
yKa3aHUe COCTOSTHUI 0OBEKTOB.
C nomo1nkto result B moCTyCIOBHM MOYKHO yKa3aTh, YTO ONEpAIlHsl BO3BpAIIAET B KAUECTBE
pe3yibTara:
context Airline::servedAirports() : Set(Airport)
pre : --none
post: result = flights.destination->asSet

(@pre B TOCTYCIOBHH Ja€T BO3MOKHOCTH HCIOJBH30BATh 3HAYCHHS aTPHOYTOB, KAKUMH
OHHM OBUTH B Ha4aJle BBHITIOJHEHHS OTIEPAIIAN
context Passenger::Book(f:Flight)
pre : Flight.nrPassengers < Flight.maxNrPassengers
post: Flight.nrPassengers = Flight.nrPassengers@pre + 1
Koncrpyknus let onpenensier nokanbHy0 NEPEMEHHYIO. 3aIUCh:

let <name> : <type> = <expressionl> in <expression2>
[Ipumep: context Airport inv: let supportedAirlines : Set(Airline) = self.arrivingFlights
->collect(airLine) in (supportedAirlines ->notEmpty) and (supportedAirlines ->size < 500)
— 37ech JUIA YIPOIIEHHS JIOTHYECKOTO BBIPAKECHHUS ONpEICTeHa JIOKaJbHas IepeMeHHas
supportedAirlines, mpeacraBnsiomas co0OM KOJUIGKIMIO aBHAIMHHUKA, OOCITY>KHBAIOIIHX,
MPUOBIBAIONIME B a’pOIOPT PEUCHl. YKa3aHO, YTO IS JIOOOTO a’poropTa TaKUX aBHATHMHHUI
JOJDKHO OBITH OoJible Hys1, HO MeHbIe 500.

KoHcTpykius iterate mo3BOJIsIeT ONMCHIBATh HECTAHAPTHBIC OTIEPAIIMH HaJ| KOJUICKIIASIMHU.
3anuce: <KOJIIEKIUS>->

iterate(<nepemennas 1> : <turm>; <nepeMeHHas12> : <THI> [= <Ha4. 3HaYeHUE>] | <TE)N0>)
rjae <mepeMeHHas 1> — nmapameTp ureparopa, <nepeMeHHas2> — pe3yibTaT UTepaTopa, <Teno> —
OCL-BpIpaxenue ¢ <nepemMeHHasi 1> n <nepeMeHHas2>.

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

UJACHTUYHO:
context Airline inv: self.flights->iterate (f : Flight; answer : Set(Flight) = Set{ } |
if f.maxNrPassengers > 150 then answer->including(f) else answer endif )->notEmpty
[Tosicanm BTOpoe OCL-BhIpakenue. i aBuanmauu Oyner coOpaHa KOJIJIEKIHS BCEX €€ PEecoB
M Ha JTOW KOJUISKIIMU OyIeT 3amylieH uTepatop. B Hawame paboThl pe3yiabTaT uTepaTopa
MHUIHATN3UPYETCS ITYCTHIM MHOXECTBOM. 3aTeM ISl KaXJIoro peiica f u3 KOJUIEKIIUH, OJHOTO
3a IpyruM, OyJeT BBIYUCICHO YCIIOBHOE BBIPOKEHHE, KOTOPOE M00AaBUT B pe3yabTaT JIUIIb Te
peiicel, maxNrPassengers koTopsix Oosbie 150.

B HacnenoBanuu orpaHuueHuil paGoTtaer npuHUMI nojicTaHOBKH JluckoBoil (Liskov’s
Substitution Principle): «I'ne MoxeT HaXOAUTHCS SK3EMIUISIP CylepKiacca, TyAa BCEera MOXKET
OBITBH MMOJICTABJIEH IK3EMIUISP €ro JI000To MoAKIacca.» ITO 03HAYAET, YTO:

e lHBapuaHT cynepkiiacca HacIeyeTCsl TIOOBIM TTOAKIACCOM.
e [loxkmaccel MOTYT yCHIIMBATh MHBAPUAHT.
e [IpenycioBue MOeT OBITH OCIA0JIEHO B MOAKIIACCE.
¢ [locrycinoBue MOXeET OBITh YCHIICHO B TIOJIKJIACCE.
Ecmu B orpanmueHnn TpeOyeTcsi MPOBEPUTH, SBISETCS JIM IK3EMIUIIP CyMepKiIacca TaKkxke
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AK3EMILUIIPOM KOHKPETHOTO IMOJAKIJIAcCa, TO UCHOJB3YIOT cTaHaapTHyto onepauuto ocllsTypeOf.
BcriomuHass mpuMep, TpPUBEICHHBIM B Hadaie JICKIUH, MBI MOXKEM OIHCATh CJCIYIONIHe
Ol”paHI/ILIeHI/IS{: 'py3oBonPeric MaccaxupcknitPeric
context I'pyzoBoiiCamouier inv: [ [
Peiic->forAll(r | r.ocllsTypeOf(I'py3oBoiiPeiic))
context [accaxupckuitCamouier inv: Peiic
Peiic->forAll(r | r.ocllsTypeOf(Ilacca:xxupckuiiPeiic)) 0.
Omnepamust ocllnState Bo3Bpaimiaer UCTUHY, €CIU 1
O0OBEKT HAaXOJUTCA B  ONIPEICICEHHOM  COCTOSIHUU.

[Tpumep: ‘#‘

context BOttle inV: 'py3oBoinCamonet MaccaxupckunCamonet
self.oclInState(closed) implies filled = #full

Msbr paccmorpern OCL  NpUMEHHMTENBHO K Botile
MozensM (auarpammam) kinaccoB. OH TakKe MOXKET filled : enum {empty, half, full}
WCIIONb30BAaThCSl HAa JApyrux jaumarpammax. Ha

nuarpammax Bzaumogeictsust OCL npuMeHsoT s -
3allUCU  CTOPO’KEBBIX YCIOBHM (OT BBINOJIHEHUS open ': closed ]
KOTOPBIX 3aBUCUT, OynmeT Ju mociaHo coobmenue). Ha muarpammax pestenpHOocTH OCL
MPUMEHSIOT JJIsl OIIMCAHUS JESATEIbHOCTEH, Y3JI0B IPUHATHUS PELLIEHUS, CTOPOKEBBIX YCIOBHI Ha
notokax. Ha guarpammax coctostnuit OCL wucnosb3yercst Ui ONUCAaHUS COCTOSIHUHA H
CTOPO’KEBBIX YCIOBUH Ha MEPEX0/1aX MEXKIY COCTOSTHUSMU.
[Tonsenem urory.
e OCL no3BoJiIeT YTOYHATh MOJENb, (POPMYJIHPOBATh 3alpOChl K MOJIENH, COXPAHATh INPHU
3TOM CBOOOIy pean3alium.
e [Ipe- u nocrycinoBus OCL no3BoJISIIOT TOYHEE OMKUCHIBATh UHTEP(HENCHl U KOMIIOHEHTHI.
e Pexomennyercs npu wucnonbzoBanuu OCL mnucath HpocThle OrpaHUYEHUs,, COBMECTHO
ucnons3oBath OCL u ectecTBeHHBIN sA3bIK, MpuMeHITh CASE-cpencTBa, moaiepxuBaromme
OCL (nanpumep, u3 coctana Eclipse Model Develepment Tools miu Dresden OCL Toolkit).

Jlumepamypa k nekyuu 4

1. J.Warmer, A. Kleppe. Object Constraint Language, The: Getting Your Models Ready for
MDA, Second Edition

2. OCL portal http://www-st.inf.tu-dresden.de/ocl/

3. Pambo [Jx., brmaxa M. UML 2.0. OOBEKTHO-OPUEHTUPOBAHHOE MOJEIUPOBAHUE
u pazpabotka. 2-e uza.: Ilep. ¢ aurn. — CI16.: [Turep, 2007. — I'nasa 3.

4. JIx. Apnoy, Ail. Heittnrant. UML 2 u ynuduunupoBanuslii nmpouecc, 2-e uzg. — CIIO.:
Cumsou-Ilmroc, 2007. — I'nasa 25.
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Jlekuma 5. MogennpoBaHune 6usHec-npoLeccoB

MopnenupoBanue  OWM3HEC-TIPOLIECCOB  SIBJISIETCS  BAXKHOM ~ COCTAaBHOM  4acTbiO
KPYIMTHOMACIITAOHBIX MPOEKTOB 10 co3nanuio [10. OTcyrcTBHE TaKMX MOJAETEH SBISIETCS OTHOM
13 TJIABHBIX MIPUYUH HEyad MHOTUX IIPOCKTOB.

busnec-npoyecc  (npouseoocmeenmwiti  npoyecc)  onpeAensercss Kak  JIOTHUECKU
3aBEpIICHHBIA HAa0Op B3aWMOCBSI3aHHBIX M B3aWMOJICHCTBYIOIINX BHJOB JIESTEIHHOCTH,
MO IICP>KUBAOIINH JIEITETLHOCTh OPTraHU3allMK M PEATU3YIONIUI €€ MOJIMTHKY, HAalpaBJICHHYIO
Ha JIOCTHKEHHE TOCTaBJICHHBIX Iiesiedl. busHec-mpoiecc MCnosib3yeT onpeseseHHbIE PecypChl
(bunaHCOBBIC, MaTepHAIbHBIC, YeNOBEUYECKHUe, WH(OpManmoHHBIC). Brimensior cruenyromme
KJIaCChI ITPOLIECCOB:
® OCHOBHBIE IMPOLECCHl (IIPOU3BOJCTBO TOBAPOB M YCIYI, MPUHOCHT J0XOJ, COCTaBJISIOT

OCHOBHYIO JICATEIIbHOCTh KOMITAHUN);

e o0ecreunBarolue mpolecchl (oOecrneyeHrne OCHOBHBIX IMPOLIECCOB (UHAHCAMU, KaJpaMu,
KOMIUICKTYIOUTMH, TEX. OOCITYy)KUBAaHHEM, aIMUHHCTPHPOBAHWE W IOPUANYECKOE
obecrieueHue);

e [poliecChl ynpapiieHus (MJIaHUPOBAHUE U KOHTPOJIb OU3HEC-TIPOLIECCOB APYIUX BUJIOB).

busnec-monens — 310 (popManu3z0BaHHOE OMHMCAHHWE OU3HEC-TIPOLIECCOB MPEANPUATHSA,

(dukcupyromee CymecTByromiee mosiokeHue gen (momenb AS-IS  «kak  ecTh») wumM

YCTAHABJIMBAIOIIEE HOBBIE YCOBEPUICHCTBOBAHHBIE CIOCOOBI OCYIIECTBJICHMS AEATEIbHOCTH

(monmens AS-TO-BE «kak 0yner»). Llenu 6usHec-moaenupoBaHus:

1) obecrieunTh TOHUMaHUE CTPYKTYPBI OPTraHU3ALNU U TPOUCXOIAIINX B HEH MPOIIECCOB;

2) oOecneduTh MOHUMAHKUE TEKYLIUX MPOOJIEeM OpraHu3allyi U BO3MOXKHOCTEH UX peLIeHMUS;

3) yOeauThbcsi, YTO 3aKa3UMKH, IMOJIH30BATENIH W pa3pabOTUYMKU OIMHAKOBO TMOHUMAIOT LU
W 337124 OpraHU3aIlNu;

4) cosznate 6asy mis popmupoBanus TpeboBanuit k Oyaymemy [10 opranusanuu.
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Puc. Ananutuk OU3HEC-MPOIIECCOB, €r0 AEATEIbHOCTh U padoune JOKYMEHTHI.

(98]

XN

busnec-moenpy J0mKHA JaBaTh OTBETHI HA BOIPOCHI:
Kakue npouenypst (pyHKuu, padoTel) HEOOXO0AUMO BBIIIOJHUTH JUISl OJTYYEHHSI 3aJaHHOTO
KOHEUYHOTO pe3yJybrara?
B kaxoii nocienoBaTeIbHOCTH BBIIOJIHSAIOTCS 3TH MPOLIETYPbl?
Kakne mexaHuM3Mbl KOHTPOJISI M YIPABIEHUS CYLIECTBYIOT B paMKaX pPacCMaTpUBaeMOTo
OouzHec-mporiecca?
Kto BeImONIHSET TIpO1IeAypHI poriecca?
Kakue Bxoasiue JOKyMEHTbI/MHQOPMAIINIO UCHIONb3YET KaXKaasi mpoLeaypa npouecca?
Kaxkue ncxonsmue nokyMmeHTsI/MHGOpPMAIUIO TeHEPUPYET IpoIieaypa mpoiecca’?
Kakue pecypcbl He0OX0IUMBI [T BBIIIOJIHEHUS KaXA0H IpOoLEeAyphl mpoiecca?
Kakas noxymeHTanust/ycinoBust periiaMeHTUPYET BBIIIOJHEHUE MPOIeyphI?
PaccMoTpuM MeTOAMKY MOJENUPOBAHUS JIETIOBBIX IMPOLIECCOB, SBISIOLIYIOCS COCTaBHOM

yacTbio TexHonoruu Rational Unified Process.

AHanuTuK OM3HEC-IIPOLIECCOB BO3TJIABISET U KOOPAMHUPYET Ou3Hec-moenupoBanue. OH

OTBCYACT 3a.

BUJICHHE OM3HECA — JIOKYMEHT, TJIe OTIPEICIICHBI el OU3HEC-MOICTNPOBAHNUS;

OLCHKY OpraHuvsanuu — JOKYMCHT, OHI/ICI)IBaIOIIII/Iﬁ TEKYHIEC COCTOAHUC JC]I B OpraHru3alu,
Ou3Hec-IpaBUiia — YCIIOBHS, COOIIOICHNE KOTOPBIX HEOOX0IUMO;

TJI0CCApHid JEATETBHOCTH — CIIOBAPh OCHOBHBIX TEPMUHOB OpTaHU3aINH;

AOIIOJITHUTCIIbHYIO CHGHI/I(i)I/IKaHI/IIO — JOKYMCHT CO CBCACHHAMH, HC BOUICAIINMH B APYIruc
JIOKYMEHTHI;

Mogenb OuzHec-mporieccoB  (Business Use Case Model),
Ha IMpCAINprUATUC U3BHE, KaK Ha «‘IepHLIfI SIITHUK
Mozaenb  OusHec-aHanu3za (Business  Analysis
Ha IMpEANnprUATUC U3HYTPH, KaK Ha «OeInIi AMUK».

MOJETUPYIOIIYIO  B3IJISA]

Model), B3IUISIT

MOJICTTHPYIOTYIO
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Mopnens Ou3Hec-1ieniel MpeacTaBisieT coO0W IPEBOBUIHYIO CTPYKTYPY, ONHUCHIBAIOILYIO
3aBUCHMOCTH BHJA IEJNb-TIOANETb (CM. pUCYHOK). CBS3U B JI€PEBE TAKOBBI, YTO JOCTHKCHHE
MoALeNaeil NMPUBOJUT WM NPUONMKAET K JOCTWKEHUIO POAMTENhCKON OusHec-nenu. Jlepeso
1enei u3o0paxkaeTcsi Ha JuarpaMme KiiaccoB.

\
7/ \
. 7 \
Crtatb KpynHegLmM noctasLmkom mebenu B Espone
Ve \
L’ hEY
/7 \ \
/7 \ \
7/ \ .
anBJ'Ie\-Ib HOBbIX n0Ky|1aTeneM BepHyTb I'Ipe)KHI/IX K}WI\eHTOB
v \
/7 \ N \
L’ p3 R
CHI/I3I/1Tb LeHbl yJ'Iy\-ILLII/ITb 06CJ'Iy)KI/IBaHI/Ie nOBbICI/ITb KayecCcTBO

Mogens 6uszHec-iporieccoB (Business Use Case Model) — moaens, onuckiBaromas OusHec-
MIPOLIECChl OpPraHu3ally B TEPMHUHAX posie M ux mnorpedHocteil. OHa mnpejacraBisieT coOoif
paciImpeHre MoJienu BapuaHToB ucrnoias3oBanust UML 3a cder BBezeHuUs1 Habopa CTEPEOTUTIOB
Business Actor (memoBoe neHCTBYIOIIEE JHUII0 — CTEPEOTHUIl ACHCTBYIOIIEero juia) u Business
Use Case (OuzHec-mporiecc — CTEPEOTHUIT BapHaHTa MCIOJB30BaHus). M3 3TOil Momenu BUIIHO
B KAKOM KOHTEKCTE paboTaeT MpeAnpHusITHe, HO HE BHIHO KaK MMEHHO MPOTEKaeT ero padora
(3TO OMHUCHIBAET MOJENb OM3HEC-aHAIH3a).

HenoBoe aeiictByromee o (business actor) — HEKOTOpas poJib, BBITOJTHAEMAs
10 OTHOIIIEHUIO K OW3Hec-TpolieccaMm opraHu3anuu. KaHaumaramMu Ha 3Ty POJb SBISIOTCS:
aKIIMOHEPHI, 3aKa3UMKH, MOCTABIINKH, IMAPTHEPHI, TIOTCHIIMAIbHBIC KIHMEHTHI, MECTHBIE OpPTaHBI
BJIACTH, KOJUIETH W3 IOJPA3/ICIICHUH, HE OXBAYCHHBIX MOJICIBIO, BHEIIHHE OM3HEC-CHCTEMBI
(mpennpuATHsS WM TOJApa3/eieHus). JIeloBbIMU AEHWCTBYIONIUMH JIMIIAMH, KaK IIPaBHIIO,
HE SBJSIOTCS JOJDKHOCTHBIE JIMLA, paboTaromue Ha npeanpuatud. OOHapyKUTh AeHCTBYIOLINX
TI] OM3HEC-TTPOIIECCOB MOYKHO, HA/I OTBETHI HA BOIIPOCHI:

e Krt0 u3Bnekaer moJyb3y U3 CylnieCTBOBaHUS OpraHuzanuu?
¢ KT0 momoraer opraHu3aiiy OCYIIECTBISTh CBOO ACATEIBHOCTH?
o KoMy opranuzanus nepeaaet HHGOPMAIUIO U OT KOTO MOJTyqaeT?

buznec nporecc (Business use-case) onmuchIBaeT MOCIEI0BATEIHHOCTD ACUCTBUI B paMKax
OKOHOMHUYECKOW  JESATETHbHOCTH  TPEANPHSTHS, TNPUHOCSIIIYIO  ONIYTHMBIH  pe3yabTar
KOHKPETHOMY JIEJIOBOMY JICHCTBYIOIIEMY JIHILY.
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<<uHMUuunpyeTt>>

ALY
J'z,eo )
78),  MpoiiTn peructpaumio
Q}A

Maccaxup N

<<uHuMUMunpyet>>

PykosoauTtens 3apeructpuposathk rpynny

TprCTM‘-IeCKOﬁ rpynnbl
[Tpumep Moaenu Gu3HEC-TIPOIIECCOB (PErUCTPALUS TACCAKUPOB HA PEIC B adPOTIOPTY):
Kasxxnprit 6u3Hec-mporecc COmpoBOKIAETCs Crien(PUKAIUCH, B KOTOPOU COMEPIKUTCS:
HauMEHOBAHHUE;
KpaTKo€e oInrcaHue Ou3Hec-IpoLecca;
LEJIH U Pe3yIbTaThl;
ONMCaHUE CleHapueB (OCHOBHOTO U albTEPHATUBHBIX);
creluaibHble TpeOoBaHus (BpeMs U CTOUMOCTb);
paciupeHus (UCKIIOUYUTENIbHbIE CUTYAlUN);
CBSI3H;
JUarpaMMBbI JeSTETFHOCTH (MOISITHPYIONTNE CIIEHApUU OM3HEC-TTpoIIecca).
[Tpumep:
HanmenoBanue — [Ipoiitu perucrpanuro.
Kparkoe onncanue — [Iporiecc peructpanuu naccaxupa Ha peuc.
Henu — [Nomyunts mocagouHblid TAJIOH U cIaTh Oarax.
OCHOBHOM ClIEHapHii:
1. Tlaccaxup BCTaeT B oYepeab K CTOMKE pErucTpaTopa.
[Taccaxxup npeabsaBiIseT OUIET PErucTpaTopy.
Peructparop noarsep:k1aeT npaBUILHOCTh OUIIETA.
Perucrpartop odopmisier Garax.
Peructpatop pesepBupyeT MECTO JyIs acca)xupa.
PerucrpaTtop neuaraer noca o4HbIi TaJOH.
Peructpartop BblaeT naccaxupy nocaJI04HbIN TaJOH U KBUTAHLIMIO Ha Oarax.
. ITaccaxxup yXoauT OT CTOMKH pErucTparopa.
e AJbTepHAaTUBHBIE CLIEHAPHUHU:
la. buner HenmpaBUIBHO O(QOPMIIEH — PErucTpaTop OTChUIAET Maccakupa K areHty Mo
IIEpPEBO3KaM.
2a. baraxx mpeBbIIIaeT YyCTAHOBJICHHBIN BEC — PETUCTPATOP OPOPMIISET AOTLIATY.
e CneuuanpHble TpeOboBaHus — BpeMs peructpauuu He T0JDKHO MPEBBIIATh | MUHYTHI.

N QU AW
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Mopnens Ou3HEC-IIPOLIECCOB MOXKET ObITh CTPYKTYpUpOBaHa: IMpU HEOOXOIUMOCTU
BBOJSTCSL CBSI3U O00OOIIEHUS MEXKIy JAEHCTBYIOIIMMM JIMIAMU M CBS3M BKIIOYEHHUS U
paciiupeHusi Mexjy Ou3Hec-BapHaHTaMM HCIOJIb30BaHMs. JlJis MOAENMpPOBaHUS CLIEHApHEB

OW3Hec-BapMaHTa TIO0 OTIACIHHOCTH WJIM B COBOKYITHOCTH HCHOJB3YIOTCS JAHArpaMMbl
EATEINHLHOCTH:

MpoBepka
pe3epBUPOBaHUA

[ nenpasunito ] OTCbISIKa K areHTy no
> nepeBO3KaMm asponopra

[ npaBunbHO ]

MonyyeHune
nbror

[ HeT Garaxa ]

[ ecTb Garax ]

( MeyaTb NOcago4YHOro )
( Mpuem Garaxka u ) TanoHa

nevyatb KBUTaHUUU

X

MonyyeHne naccaxupom
nepeBO304HbIX JOKYMEHTOB

Mopnens Ou3Hec-aHanuza (Mojaenb OU3HEC-O0BEKTOB) CO3/AETCS IPYTUM HCHOJIHUTEIEM
B pamkax RUP — 6u3Hec-pa3paboTYMKOM, HO pyKOBOJIUT €€ cO3JaHueM OM3HEC-aHAJIUTUK.
busnec-pa3paboTUNK BBITIOIHSET CICAYIONINE IS TeIHHOCTH:
e paboTaeT HaJ OM3HEC-CHUCTEMOM (OTACTIOM WM MOApPa3ACICHUEM OpPraHU3allHHN );
e yroyHseT cnenudukanuo OusHec-mpoieccoB (business use case);

e MOJEIHPYET pealu3aluio OM3HEC-NPOIECCOB B BHUJAE MoJenu OusHec-aHanmuza (business
analysis).
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YTouHEHNE Mowuck ncnonHuTenei
O business use 1 cywHocTen
case

N

BusHec-paspaboTunk
YTouHeHue

T . YTouHeHue
- - uenomHATenei L e
* -
a F L H“\_ H-\"-\._‘-H-\'-\-

-~ !.* \ -\'\.\- .h‘ar““nq_q_

Business d —
Actor H’JH Irespnnsﬂ:-le for ., h‘m H"--.Lq_q_
-P_'_-' i l! '\\H - '\—\.\_\__\-
- / s Tl —h
. ¥ i
Business Buziness Business Business Business Business
Use Case Uze-Case Warker Entity System Event

Realzation
Puc. JlesTenbHOCTH, BBINOJHSEMble OW3HEC-pa3pabOTYMKOM U paboyue JOKYMEHTHI,
CO3/1aBaeMbl€ UM.

Mopnenbs OusHec-aHanu3a — 3TO OOBEKTHAs MOJEINb, JJIEMEHTAaMH KOTOPOW SIBISIOTCS
ucnonHUTeNb (business worker) u 6m3nec-cymuocTs (business entity). 3Ta MOJENb OMMUCHIBACT
BHYTpEHHEE YCTPONCTBO OM3HEC-IIPOLECCOB C TOUKH 3PEHHUS CTPYKTYphl U moBeneHus. Ho us
3TOM MOJIETN HEJIb3sl MOHSATH JAEJI0BOE OKPYKEHHE NMPEANPUATHUS (UTO OMUCAHO MOJIEIbI0 OU3HEC-
MIPOIIECCOB).

Business worker —ucnonHuTens, JeiCTBYIONINI B paMKax Ou3Hec-cucteMsbl. B otinuune ot
JIeJIOBOTO JEMCTBYIOUIETO JHIla HCIOJIHUTENb padoTaeT Ha npeanpusatuu. OH UMeEeT CBS3U
B3aUMO/JICHCTBUS C IPYrUMU HCIIOIHUTENSAMU U MAHUIIYJIUPYET OM3HEC-CYIHOCTSMU, Y4acTBYs
B peanu3anusax OuzHec-npoueccos. [Ipeacrapnsgercs Ha quarpaMmmax Kak KJacc co CTEPEOTUIIOM
«business worker».

Henoas cymuocth (Business entity) — 3To0 pecypc (MHGOPMAIIMOHHBINA, MaTepUATIbHBIN,
(UHAHCOBBIN U T. [I.), HE UHULIMUPYIOIUNA HUKAKUX B3aUMOJICHCTBHUI, OH MOXET Y4acTBOBATh BO
MHOTHUX peajlu3alusix pa3Iu4yHbIX OU3HEC-IPOLECCOB U SBIAETCS NPEIAMETOM pa3IUYHbIX
MaHUIYJSIMUNA CO CTOPOHBI MCIIOJHUTENEH.

Ha guarpammax  mpeicTaBieH — KJIaccoM i %
co crepeoTunioM «business entity».
Mopnens  Ou3Hec-aHalu3a  BKIIIOYAET

Pernctpatop KoopauHaTtop 6araxa
B ce0s TuarpaMmbl pa3HbIX BUIOB: /
° JUarpamMMal KJIACCOB,
OTPAXKAKOLIUX CTPYKTYPHBIE COCAWHEHUs, W3
KOTOpPBIX  CIENYeT Kak  B3auUMOCBS3aHBI
WCTIOJHUTEM W JCJIOBBIE CYIIHOCTH (U3 Barax

npuMepa CcleAyeT, YTO HCHOJIHUTENH MABYX

pa3HbIX KJIacCOB MOTYT B3aWMOJEMCTBOBATH

MEXJy COOOH, 4YTO WCIOJIHUTENb IEPBOrO

KJlacca UMeeT JOCTYI K AEJIOBBIM CYIIHOCTSM

Oaraxkx u baraxkHas Oupka, a HCIIOJIHUTEIb

BTOPOr0 Kjacca — TOJbKO K baraxy, 4ro BaraxHas 6upka
CYLIHOCTHU CBSI3aHbI MEX1y COOOM.);
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° JarpaMMbl B3aUMOJICUCTBHUA

OK3EMIIISIPOB TOIr'0 WJIM WHOI'0 MCIIOJIHHUTCIIA WA
OKOHOMHYECKOro pecypca, T. €.  JICJIOBOM
CYITHOCTH, (B TPHUMEpPE BHUIHO, YTO SK3EMILISP
JIeTIOBOM CYITHOCTH baraxx menser cBou BHYTPCHHUC
MocTaBneH Ha Becbl COCTOSAHUA, IMPUHUMAA COOOIIEHU OT I/ICHOJIHI/ITeJIefI,

OnpepeneH n3o0paxeHHble Kak coObiTusi «llocTaBieH Ha Bechl»,
Bec «IIpukperiena Gupka»  T. 11.);

(mocnenoBaTeIbLHOCTH, KOOTIEpaTUBHBIE),
\ : Peructpatop ONUCBHIBAIONIAE  pealu3alldio  OJHOTO M3
: Naccaxup ' CIICHApHECB 6H3Hec-npouecca, Hu ClIyXamue Ijid
! MOJIENTUPOBAaHUsS paclpeseneHuss o0s3aHHOCTEeN
< 1
1: OchbbpMUTL NOCa/OYHBLIW TanoH( ) MCXKIY HCIIOJTHHUTCIISIMH (HaHpI/IMep, auarpamMma
: II0CJICA0OBATCIBHOCTHU MOKET 1/1306pa>1<aTL
i 2: Nposepute "pg“"’ 6uneta()  heanu3aIMI0 OCHOBHOTO MOTOKA COOBITHIT GU3HEC-
1 o 9
! I npouecca [Ipoiitu perucrpanuio, 1 Ha HEH BUIHO
i 3 °‘*’°dgara’“( ) KaKAMU COOOILIEHUSIMH 0OMEHMBAIOTCS
! o
| 4: 3apesepanpoBaTh MecTo( ) OK3EMILISIP JIEJIOBOIO  JICUCTBYIOIIETO JIMIA U
! 1 OK3EeMILIAP HCIIOJIHHUTEIA, a TakKke BHIHO,
i 0o0paboTKka KakuX COOOLIEHHH  BXOJUT B
1 . Y|
! 5: HanevyaTaTtb rl 0CaAO0YHbIA TanoH( ) 0GS3aHHOCTH HCIIOJHMAT eJ'ISI)'
! — >
1 . : L ArarpaMMbl COCTOSIHUU pIn b
6: MUHATL NocaAoYHbIiA TanoH U KBUTaHLMIO( )
I MOJCINPOBAHUA KU3HCHHOTO IIHUKJIa
i
1
1
1
!

MpukpenneHa 6upka L ArarpaMMbl JCATCIBbHOCTHU,
3apeructpmpoBaH MOJCIHPYIOIIUEC BBIIIOJIHCHHUEC HCIIOJIHUTCIIIMU CBOHX
[ ] 00s3aHHOCTEH (HaHpI/IMep, KaKk MMCHHO PpCrucTtpaTrop
MocTaBneH Ha TpaHCRopTep MIPOBEPSIET MPABMWIHHOCTH OUJIETA).
Ha Xon 6H3HCC-MOHGJ’II/Ip0BaHI/I${ B OecJIOM
Tpahcnoprepe oTOOpaXkaeT CIIeAYIoIIas AuarpaMmma JaesiTeIbHOCTH:
MNMepeHeceH Ha GaraxHyo nnatcdopmy [peaBap T
Ha 6araxHon e |
[ nnartcdopme ] -T:Oﬂeﬂb] <:;>
OueHrBanue BrusHeca
HocraBneH B camoner : |

B camonete L
[BuaHec
MOAenMpoBaHme]

J

-

[Ipu onlenuBanum Ou3zHECA [minwes
MOAenMpoBaHue

CO31ar0TCA CICAYIOIMMNUEC JOKYMCHTHI. 37[1 I Beinenetme npeamMeTHOI oGnacTy]

BuaHec-NpoLeccos
e BHjeHUE OM3HECA; Onucatme
Tekywero GusHeca

-

B

® OIICHKa OpraHu3aluu. @
YTo4HeHne busHec- Cj

Ha OCHOBAHHU DOTUX I[OKYMGHTOB npoueccoB .ﬂ'—l:l_/ CocraBnenue mogenu MO
[IpUHUMAETCS pelieHue: J110o Weeneposanve

5-—-"_—> aBTOMATM3ALINN
MOJCIHUPOBATH TOJLKO MMPCIMETHYIO npoLeccos

MMpoeKTpoBaKNe peannaaLm

O6J'IaCTB, 00 OCYIICCTBJIACTCA BUaHec-NpoLeccoB
HOJIHOE JIETIOBOE MOJIEIUPOBAHHE. 8-_5
HCCHGILOBaHHe apTOMaTusanuu YTouHeHue poneil h o6R3aHHOCTEl
MIPOIIECCOB MPEATPHHUMACTCS, €CITH -
CO31aBaEMOE IIPOrPAMMHOE > .
obecrnieueHue JOHKHO J\u
aBTOMAaTHU3UPOBATH OM3HEC, paHee ]/

BEYILMICS IO CTAPUHKE. .
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busnec mpaBuia mpeacTaBISIIOT cOOOM OTrpaHUYEHHUs, KOTOPbIE JIOJDKHBI 00s3aTeIbHO
BBINIOJIHATECS B XOJI€ JEJOBBIX IpoueccoB. DOpMYyIHPOBKH OH3HEC-NPABUI COCTABIISIOT
crenuanbHbll JOKyMeHT — Omnucanue OusHec-mpaBmwil. Kaxkpoe OWM3HEC-MPaBHIIO JOJKHO Tak
WIM MHAue IPOCIEeKUBATHCS Ha auarpammax OusHec-monaenu. Hampumep, OusHec-npaBuiio:
Llena nemmo = yena npooyxma * (1 + npoyenm nanoea / 100) 3amaet ycioBue Ha CTPYKTypHBIE
CBS3M B MOJENU OHM3HEC-aHalM3a, a UMEHHO: HCIIOJIHMUTEIb, OTBETCTBEHHBIN 3a pacyeT IeHbI
HETTO JOJDKEH HMMETh BO3MOKHOCThH MOJIYYUTh BCE IMOJACTaBIseMble B (OpPMYITy 3HAUCHHUS.

g % 1.” 1

Mpodunnb knueHTa Mpodunnb pernoHa
1

NPOLUEeHT Hanora

MpeacTaBuTenb KNMeHTa

paccumuTatb LieHy HeTTOo()

0.

3akas Mpopykr
LeHa npoaykKra
CooTBeTcTBYIOIIAS TUarpaMMa KJIaCCOB M3 MOJIENM OM3HEC-aHAIN3a JJOJDKHA ObITh TPOBEPEHA, U
Ipu H€O6XO)II/IMOCTI/I Ha HEC OOJIKHBI OBITH HO6aBJ'ICHI)I JOIIOJITHUTCJIIBHBIC CBA3U. Ha
IIPEACTABICHHOMN HarpaMMe BUHBI «MAPUIPYThD) MOJTYYEHUS
e 1ieHBI npoaykTa (3aka3 ->IIpoaykT.iieHa mpoayKTa);
e mporenTta Hajora ([Ipodwis krenTa -> [Ipoduns pernoHa. IpPOIEHT HAIoTa).

B cBsa3u ¢ OOMBIIMM KOJIWYECTBOM THIIOB BO3MOYKHBIX 6I/I3HCC-HpaBI/IJ'I BBOIAT UX
KJIaccu(PHUKaIuo:

e IIpaBWIa-OTPaHUYECHUS:

o VIPaBIISAIONIME BO3JCHCTBUS W pEaklMd Ha BO3ICHCTBHUS (Hampumep, OW3HEC-
npaBuio: «l/Ipu ommene 3akasa, eciu OH euje He OOCMABIEH, MO e20 Cledyem OmMemums KaxK
3aKpulimbli», 371€Ch OTMEHA 3aKa3a — YIPaBIISIONICe BO3ICHCTBHE, a 3aKPHITHE OTMEHEHHOTO
3aKa3a — peaxius);

O ONICpAllMOHHBIC OrpaHUYCHUSA WM IPCAYCIOBHA MW IIOCTYCJIOBUSA (Haan/IMep,
OusHec-npaBuio: «/Jocmasums 3axkaz KIUEHMY MONbKO NpU HAIUYUU aopeca OO0CMABKU»
YCTaHABIIMBAET MPEIyCIOBUE JIJIS OTIEpAIK TJOCTABKH 3aKa3a);

o CTPYKTYpHBIE OTpaHWYCHUs (HampuMmep, OW3HEC-paBWIO «3aKa3 BKIIOYACT
B ce0s1 o KpailHeil Mepe OJHY MO3UIIMI0», YCTAHABJIMBAET MOLIHOCTh CBSI3U MEXIY KilaccaMu
JCNOBBIX cymHOCTeH 3aka3 wu [lo3wmmsi 3aka3a, Takoe OW3HEC-TIPABWIIO JOTIOJHHUTEIHHO
OoTOOpaXkaeTcsl Ha JWarpaMMme KIAacCOB M3 MOJEIM OW3Hec-aHaIM3a B BHJIE TOKa3aTelen
MOIITHOCTH Ha TIOJIF0CAX aCCOIUAINH, COCTUHSIONIEH YITOMSHYThIC CYIIIHOCTH);

e [paBWJia BBIBOJA U BBIYMCIUTENIbHBIE NpaBuia (HaIpUMeEp, paCCMOTpPEHHas BhIle Gopmysa
pacdeTa 1eHbl).

buznec-pa3paboTunk MODKEH YYUTBIBATH BCE OW3HEC-TIPAaBWJIA U OTCICKHBATH HUX
BBITIOJTHEHUE B MOJIENI OM3HEC-aHaIu3a.

Mopens OusHec-aHalW3a MOXKET OBITh JOCTATOYHO OOJIBINOH, YTO  BBI3BIBACT
HEO0OXO0IMMOCTh €€ CTPYKTYPHPOBATh. DTO OCYIICCTBIICTCS MTPH TTOMOIIM TAKUX JIEMCHTOB Kak
peanu3anus Ou3Hec-mpolecca U OM3HeC-CUcTeMa.

Peanuzamust  OusHec-mporiecca — Koomepamusi co crepeoTunom «business use case
realization»). OIMCBHIBAET CTPYKTYpPY OM3HEC-KIACCOB (MCIIOTHUTENCH U JACTOBBIX CYIIHOCTEH) U
B3aMMOJICHICTBUE MX IK3EMIUIIPOB (OM3HEC-00BEKTOB) MPH peau3aliil KOHKPETHOTO OM3HeC-
mporecca. JIpyrumMu  clIOBaMH, JUMarpaMMbl  KJIaccoB, JUArpaMMbl  B3aMMOJCHCTBHSI,
OTHOCSIIHUECS K OJHOMY OW3HEC-Tpoleccy OOBENMHSIOTCS B OJHY pean3aluio Ou3Hec-
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npotrecca.

busnec-cucrema — naker co crepeoTurniom «business system» — 00beAUHIET OTHOCSILHUECS
K OJJHOMY TOJIpa3/IeJICHUI0 OPTraHU3allMH UCTIOJTHUTENICH U SKOHOMHYECKUE PECypChl (JIeI0BbIe
CYIIHOCTH), OTHOCSIIIUECS K BEJACHUIO MOAPA3ACICHUS, a TAK)KE CBSI3aHHBIE C HUMHU JHarpaMMbI
cocrossani. Ecnmm  kakas-mubo peanmsanusi OW3HEC-TIpOIIecca OCYIIECTBIISICTCS LEITHKOM
B paMKax TOJpa3JesieHHs, B COOTBETCTBYIOIIYIO OHM3HEC-CHCTEMY MOMEIIACTCS peaTi3allHst
sToro OusHec-mporiecca (koormepairusi). bomnbiias OuszHEc-cucTeMa MOXET OBITh pa3jeeHa
Ha YaCTH — OU3HEC-CUCTEMBI ITOTIMHEHHBIX OT/IEIIOB TOPa3ICIICHHS.

busnec-co6siTue (Business Event) onucsiBaer
3HaYMMOE SIBIICHHE B TIPOCTPAHCTBE W BPEMEHH,
BaKHOE JUIsi OusHeca. busHec-coObITHS OOBIYHO Packer
CBSI3aHBI ACCOLMAIMAMU C OH3HEC-CYINIHOCTSIMH :
(Hanmpumep, COOBITHE «Majblii OCTaTOK HA CKIIAJIE) | <<send>>
MOXET OBITh CBS3aHO C JIEJIOBOM CYIIHOCTHIO ToBap v
B OusHec-cucteme ckiana). llpu mMomenupoBanuu O»ZQ
OU3HEC-COOBITUN  ONpPENENSIIOTCS  YCIOBUS  JUIS
BO3HUKHOBEHHS COOBITUH, cylecTBeHHas  InventoryLow
uH(popmalus 0 cOObITUH, IEPEUYEHb HCIOJHUTENEH, ? <<receives> Product
KOTOpBIE MOTYT OOHapyXWUTh BO3HHUKHOBECHHE
COOBITUSI U KOTOPBIE JOJDKHBI OBITH YBEIOMIICHBI O
BO3HUKHOBEHUU COOBITHSI, OKUIaeMasi pEaKIus 3TUX
Y4YaCTHHKOB. Procurer

Tunossle pemenuss B oOinactu  OusHec-
MoJienupoBaHust oopmisitoTcss B Buue Ou3zHec-o0pas3ioB (marrepHoB). Ommcanue oOpasna
COJICPKUT HMMsI, ONMCAHHWE pelIaeMol MpoOJeMbl W ee KOHTEKCTa, pemieHue (MoAenb W ee
OTIMCAHUE), PE3yNIbTAThl (CIEACTBUS NMPUMEHEHHs oOpasia). OOpasmpl OM3HEC-MOACTUPOBAHUS
MIPEJCTABISIOTCS B BUJIE KOOTIEpAIIHA CO CTEPEOTHIIOM «business pattern» M BKIFOYAIOT:
J JMarpaMMBbl KJIACCOB, ONMCHIBAIONINE COBOKYITHOCTh KJIACCOB-YYaCTHUKOB ISl PEHICHUS
npoOieMbl (3TH KIAcChl UTPAIOT poOJib THE3J WM slUeeK, KyJa IMpu NPUMEHEHUU oOpasua
TIOJICTABIISIIOTCS] KOHKPETHBIE KIIACCHI M3 OM3HEC-MOJIENHN); — CTATUYECKOE MPE/ICTABICHUE,
® MHAMHUYECKOE MPEJICTABICHUE — THArPaMMBbI JESITETLHOCTH WM B3aMMOICHCTBHSL.

[Ipumep. busznec-o6pazer «3aHATOCTbY.
IIpobnema: onucanne pa3TUIHBIX (OPM 3aHATOCTH COTPYTHHUKOB BHYTPH OpTaHH3aIHH.

v

CraTuyeckoe npeacrasieHme:
Employee Profile

e
- ress
*Profilf  Birthdate
COBOKYNHOCTb Y4ACTHUKOB: 1..1n
+employment
Employment Organization Profile

Employment Q - Start date - Name
- End date - Address
Employee ProfiN / Organization Profile - Purpose
Lo S

s
t responsible for position
o _ based on employment P P
/EmploymeN 1-n
1..n
Position Position Assignment Position Assignment Position
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Pewenue: 3aHATOCTb MOJENUPYETCS KaK KOHTPAKT MEXIY JIMYHOCTHIO M OpraHu3aluei,
YKa3bIBAIOLIUN BBINOJIHSAEMbIE OOS3aHHOCTH, KOHTPAKTHBIE YCIIOBMS, JaThl Hayala M KOHIIA
paboTsl. JIMuHOCTH XapakTepusyercs HabopoMm aTpuOyTOB (MMS, aApec, AaTa POKIACHHS), MOKET
3aHUMATh 0oJiee YeM OJIHY JOJKHOCTh B OpraHU3aI|H.

OTO CTPYKTYpHBIH Ou3Hec-oOpas3el, B HEM OTCYTCTBYET AMHAMHUYECKOE IpE/ICTaBJICHHE.
Knaccei-ygactauku: Employee Profile — mannbie o ciyxamem; Organization Profile — nannsie
00 opranmzamnun; Employment — Haem ciykamero (repuoj 3aHsaToctn); Position — M0JKHOCTS;
Position Assignment — 3aHUMaeMasi CIIy>KaluM JOHKHOCTD.

JNintepartypa Kk nekummn 5

1. BenmpoB A. M. IlpoektupoBaHue NPOrpaMMHOTO OOECIICUCHUsS] SKOHOMHUYECKHX
MH(OPMALIMOHHBIX cUCTEM. 2-¢ u3l. — M.: @uHaHchl U cratuctuka, 2005. — 'nasa 3.

2. Jlxoncron C. UML-npoduns p1s8 MonenupoBaHusi OusHec-cucrteM. 2004, —
http://www.ibm.com/developerworks/ru/library/5167/ (oOpaTuTe BHUMaHHE, YTO HEKOTOPHIE
MUKTOIPaMMBI [I€pENyTaHbl).
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Nekuus 6. ONPEQENEHUE TPEBOBAHWA K MPOrPAMMHOMY
OBECTIEYEHUIO

TpeOoBanue — 3TO YCIOBHE, KOTOPOMY JOJDKHO YIOBJIETBOPSITH IMPOTrpaMMHOE
obecrnieyeHue, Wi CBOMCTBO, KOTOPHIM OHO JOJDKHO 00J1a1aTh, YTOOBI:
®  yJIOBJIETBOPUTH NOTPEOHOCTH MOJIH30BATENS B PEILICHUN HEKOTOPOH 3aauu;
®  yIOBJIETBOPUTH TPeOOBaHMSI KOHTPAKTA, criel(UKALUY WU CTaHJapTa.

Crnemndukanus tpeboBanuii k [1O sBIAETCS OCHOBHBIM JOKYMEHTOM, OIPEACISIOIINM
mnaH  paspabotku I10. Bce TpeGoBanms, ykazaHHble B cHenudUKAIUU, [EIATCS Ha
(GyHKIMOHATBHBIE U HeyHKUuMOHaJIbHblE. @DYHKIHMOHAIbHbIE TPEOOBAHUSA OINPEAEISIOT
NEeUCTBUS, KOTOPBIE JOJKHA BBINOJHATH CHUCTEMa, 0e3 yueTa OrpaHMYEHMI, CBSI3aHHBIX C €€
peanuzanueir. Tem cambIM (PyHKIIMOHAJIbHBIC TPEOOBAHUS OMPEICISIIOT MOBEICHUE CHUCTEMBI
B rpouiecce 00paboTku wuHopmanuu. HedyHkunoHanbHble TpeOOBaHUS HE ONPEAEISIOT
MOBEJICHUE CHUCTEMbI, HO OIMCHIBAIOT aTpUOYyThl CHCTEMbl WM aTPUOYThl CHUCTEMHOIO
OKpYKeHHUsI. MOKHO BBIJICIUTD CIIEAYIOIINE TUITBI He()YHKIIMOHAIbHBIX TPeOOBaHMI:

e TpeOOBaHHA K TPUMEHEHHIO, KOTOpBIE OIpPENESIIOT KauyecTBO I0JIb30BATEILCKOTO
uHTepdeiica, JOKyMEHTALUUU U y4EOHBIX KYPCOB;

e TpeOOBaHHMA K  IPOU3BOJAUTEIBHOCTH,  KOTOPbIE  HAKIaJbIBAlOT  OTrpaHUYEHUs
Ha (QYHKIMOHAJIbHbIE TpeOOBaHUs, 3a7aBasi HEOOX0AUMYI0 3((HEKTUBHOCTh HCIOIb30BaHUS
PECYPCOB, NMPOITYCKHYIO CIIOCOOHOCTh U BpEMS PeaKilii;

e TpeOOBaHMA K pealu3alid, KOTOpblE MPEANHCHIBAIOT MCIOIb30BaTh OIpPEAEICHHbIE
CTaHJIaPThl, I3bIKU IPOIPAMMHUPOBAHNUS, ONIEPAILIIOHHYIO CpEayY U JIp.;

e TpeOOBaHUSA K HAJEKHOCTH, KOTOPBIE OINPEAECISAIOT JOMYCTUMYIO YacTOTy M BO3JEHCTBUE
cOoeB, a TaKkKe BO3MOKHOCTU BOCCTAHOBJICHHUS;

e TpeOoBaHUA K UHTEpPEHCY, KOTOPbIE ONPEAEIAIOT BHEIIHUE CYIIIHOCTH, C KOTOPHIMH MOKET
B3aMMO/IECTBOBATh CUCTEMA, U PErJIAaMEHT 3TOTO B3aUMO/IEHCTBHUSL.

MeTtomp! BBISBIICHUS TPEOOBAHUIA:

e cobecenoBaHue (MHTEPBbIOMPOBAHUE);

aHKETUPOBAHUE;

MPOBEJICHUE COBEILIAHUI;

CECCHH I10 BBISIBICHUIO TpeOOBaHUH (MO3rOBOM IITYpM);

packanpoBka (storyboard);

CO3[aHHE U AEMOHCTpalus padoTaroIKX MPOTOTHUIIOB;

POJIEBBIE UTPBHI.

B xone npoekra padoTta ¢ TpeOOBaHUSIMH JIEIUTCS Ha CIIEAYIOLIUE 3Tallbl:

Ompenenenue TUTIOB TPEOOBAHUH U TPYIINT YIaCTHUKOB MPOEKTA, paOOTAIOMINX C HUMHU.

e [lepBuunblii cOop TpeOoBaHMil, WX Kilaccupukanus W 3aHECEHHE B 0a3y MaHHBIX
TpeOOBaHUM.

e lcnonb3oBaHue 0a3bl JaHHBIX TPEOOBAHMIM JUIs YIIPABICHUS IPOEKTOM.

JIro6oe TpeboBaHue B 6a3e MpoeKTa UMEET CIEAYIOINUe aTpUOyThI:

[Ipuoputet (BbICOKHI, CpeTHUMN, HU3KUIA).

Craryc (mpemioxkeHo, 0100peHo, pean30BaHo, BEpUDUIIMPOBAHO ).

CroumocTs peanuzanuu (BbICOKast, CPEIHSS, HU3Kas — UM YHUCIOBOE 3HAUCHHUE).

CnoHOCTb peanu3aiuu (BbICOKasl, Cpe/iHss, HU3Kas).

CrabuiIbHOCTH (BBICOKAS!, CPEIHSIS, HU3Kas).

OTBETCTBEHHBIN UCIOJHUTENb.

Xopommuii Habop TpeOOBaHUHN yIOBIETBOPSET CienyronuM nokasarensm kadectBa (IEEE

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

e KoppekTHOCTb WK aJIeKBaTHOCTh (COOTBETCTBUE PEAIbHBIM OTPEOHOCTSM).
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e HensycmbicaeHHOCTh (OJHO3HAYHOCTH MOHUMAaHMUS).

e [lonHoTra (oTpaskeHHE BCEX BBIJEJIEHHBIX MOTPEOHOCTENH M BCEX BO3MOXKHBIX CUTYalUi, B
KOTOPBIX MIPHUIETCS pabOTaTh CUCTEME).

e HemnporuBopeunBoCTh (COTIACOBAHHOCTh MEXKY PA3IMYHBIMU SJIEMEHTAMH).

e  VYIOpsI0YEHHOCTD 10 IPUOPUTETY U CTAOUIBHOCTH.

e [IpoBepsieMoCTh (BBIIIOJIHEHHWE KaXIOro TpeOOBaHUS HYKHO JOJDKHO IPOBEPATHCS
nocTaTouHo 3¢ (EeKTUBHBIM CIIOCOOOM — HENpoBepsieMble TpPeOOBaHUS JIOJDKHBI ObITh
yaJeHbl U3 pACCMOTPEHUSI JIM CBEACHBI K IPOBEPSIEMbIM BapHaHTaM).

e MoauduuupyeMocts (opopmiieHHE B YAOOHBIX /JJIsi BHECEHUS W3MEHEHHH CTPYKType U
CTHJISAX).

e IlpocnexuBaeMocTh B XOJe pa3paOOTKu (BO3MOXKHOCTh YBsA3aTh TpeOOBaHHE C
MOJICUCTEMaMH, MOJYJISIMH U OIEpalusiMU, OTBETCTBEHHBIMU 3a €ro BBIINOJHEHHE, U C
TECTaMH, MPOBEPSIOIIUMU €0 BBINOIHEHUE).

BrisiBnennsie TpeboBanus k [10 odopmisitores B Buse psia T10KyMeHTOB U Mojeneil. K
OCHOBHBIM JIOKYMEHTaM, perjiaMeHTHpyeMbIM TexHosorueil Rational Unified Process,
OTHOCSTCS:

e Konuenuus — omnpenensier ro0aJbHbIE LEIUM MPOEKTa U OCHOBHBIE OCOOEHHOCTH
pa3pabateiBaeMoil cucteMbl. CyIIECTBEHHONW 4YacTbi0 KOHULENIMH SBISIETCS IMOCTAaHOBKA
3a/1auM pa3paboTKH, ONpeAesstonias TpeOOBaHUsI K BBIIOJIHIEMbIM CUCTEMOMN (QYHKIIHSIM.

e (CrnoBaps nmpeaMeTHOM obnacTu (Toccapuii) — onpeaessieT o0Iyr0 TEPMUHOIOTHIO IS BCEX
Mojenel U onucaHui TpeboBaHUH K cucTeMe. [occapuil mpenHa3HaueH JUIsl OMHCAHMS
TEPMHUHOJIOTUU TPEIMETHON 00JaCTH U MOXKET OBbITh MCIIOJIb30BaH KaK CJIOBaph JIAaHHBIX
CUCTEMBI.

e JlononHuTtenpHble cHeUPUKAIUU (TEXHUYECKUE TpeOOBaHMsS) — COJEPKUT OIMCaHUE
He(YHKIIMOHAJIBHBIX TpeOOBaHUN K CHUCTEME, TaKuUX, KaK HaJeKHOCTh, YAOOCTBO
MCI0JIb30BAaHHUS, TPOU3BOUTENBHOCTD, COIPOBOKAAEMOCTD U JIP.

OyHKIMOHANIbHBIE TPEeOOBaHHUS K CHCTEME MOJACITUPYIOTCS M JIOKYMEHTHPYIOTCS C
MTOMOIIIHIO0 BAPUAHTOB UCIIOIB30BaHUsI (use case). Bapuanm ucnonvzosanus (Use case) — CBA3HBIN
MEMEHT  (PYHKIMOHAJIBHOCTH, TMPEJOCTABISEMBbIi CHCTEMOM TIPU  B3aUMOJCUCTBHUH  C
JNEUCTBYIOIUMU JIULIAaMHU. /[eticmayrowee auyo (actor) — poiib, 0000IIIEHIE AIEMEHTOB BHEITHETO
OKPY>KEHHUSI CUCTEMBI, BETLIIUX Cce0sI 10 OTHOIIEHUIO K CUCTEME OJIMHAKOBBIM 00Pa30M.

Kaxxnplif BapyaHT UCHOIB30BaHUsL (GUKCUPYET COTJIAIICHUE MEX/y yYaCTHUKAMU MPOEKTa
OTHOCUTENIbHO TOBeAeHUS cucTeMbl. OH ONUCHIBAET MOBEACHHUE CUCTEMBl IPH Pa3IUUHbIX
YCIIOBUSAX, KaK PEaKLHI0 CUCTEMBbI 3allpoC OJHOTO M3 YYaCTHHUKOB, HA3bIBAEMOTO OCHOBHBIM
neictBytonuM JuiioM. OCHOBHO€ JICUCTBYIOIIEE JIMIIO WHHUIIUUPYET B3aUMOJICHCTBUE C
CUCTEMOM, 4TOOBI JOOUTHCA HeKkoTopol neiau. Cuctema OTBEYaeT, coOJt0asi MHTEPEChl BCEX
YYaCTHUKOB.

BapuanTsl ucnosnb3oBaHMus — 3TO BHJ JOKYMEHTAllMU, NMPUMEHSAEMbIH, Korjga TpedyeTcs
CKOHIIEHTPUPOBATH YCUJIUS HAa 00CYK/IEHUU MPUHLIMIHAIBHBIX QYHKIIMOHAIBHBIX TPeOOBaHUM K
paszpabaTeiBaeMOM cUCTEME, a He Ha TOAPOOHOM uX onrcanuu. CTUIIb UX HAMMCAHUS 3aBUCUT OT
Maciitada, KOJIMYECTBAa YYaCTHUKOB M KPUTHUYHOCTU MpoekTra. DopmaT ONMCcaHUs BapuaHTa
ucnoas3oBanus (mo Kobepny):

Nwmst — 11ens B BUJZIE KpAaTKOM aKTUBHOM TJIaroJIbHOM (ppasbl

KoHnTeker ucnonbpzoBanus — 6ojiee IJIMHHOE ONKUCAaHUE 1IeNN

ObnacTh aencTBUs

OcHOBHOE JICHCTBYIOIIEE JIUIIO

Y4aCTHUKH U UHTEPECHI

[IpenycnoBue (onpeaesnser, BHIIOJHEHUE KAKOTO YCIOBUS TapaHTUPYET CUCTEMA Mepes TeM,

KaK pa3pelnTh 3alyCK BapuaHTa UCIIOJIb30BAHMSI)

e MuHuManbHble TapaHTUU (HaUMEHbLINE OOCIIaHus CUCTEMBbl y4yacTHHUKaM, B YacTHOCTH,
KOI'/Ia LI€Jb OCHOBHOTI'O JIEMCTBYIOLIETO JIUIIA HE MOKET ObITh IOCTUTHYTA)
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e TlapanTum ycmexa (i moctyciioBue — postcondition — ycTaHaBIMBAET, YTO HUHTEPECHI
YYaCTHUKOB YJOBJIETBOPSIIOTCS MO YCHEIIHOM 3aBEPILIEHHWM BapHaHTa MCIOJIb30BAaHUS B
KOHLIE OCHOBHOTO CLIEHapHsl)

e Tpurrep (coObiTHE, KOTOPOE 3aITyCKAET BapUaHT UCIOJIb30BAHUA)

e OcHOBHOH cueHapuil (NMpoCTOM MJii TMOHMMAHUS TUIWYHBIA CLIEHApHUi, B KOTOPOM
JOCTUTAETCSl L[€b OCHOBHOI'O JIEWCTBYIOIIETO JIMIA U YIOBJIETBOPSIOTCS HMHTEPECHl BCEX
YYaCTHUKOB)

e Pacmupenust (3amyckaroTcsi HOpU BO3HUKHOBEHHWU OIPEAEICHHOIO YCIOBHS, COJEpKaT
[IOCJIEJOBATEILHOCTD 111ar0oB, OINMCHIBAIOUIUX, YTO MPOUCXOJUT MpPHU STOM YCIOBHM, H
3aKaHYMBAETCS JOCTHKEHUEM LIEJU WK OTKa30M OT Heg)

e CHOHCOK U3MEHEHHH B TEXHOJIOTUH U JaHHBIX

e BcnomorarensHas HHGOpMaIus

CylllecTBYIOT 4YEThIpe YpPOBHS TOYHOCTH OIMCAHUS BapHUaHTOB HCIOJb30BAHUSA,

PacroJIO’KEHHBIE [0 CTEIIEHU MOBBIIICHUSI TOUHOCTHU:

e JleiicTByromue aUIa U 1eJU (TIEPEUUCTISIOTCS IEHCTBYIONINE JIMIA U BCE UX IIE€JIH, KOTOPHIS
Oynet obecrieunBaTh cuctema). Ha 3ToMm ypoBHE ornpesenseTcsi TpaHuIlbl CHCTEMBI, KOHTEKCT
B KOTOpOM OHa paboTaeT. JleiCTByIOIIEE JIUII0 MOXKET: ObITh aKTUBHBIM, TIOCHLIAs 3aPOCHI B
cUcTeMy; ObITb IACCHBHBIM, IOJydas JaHHbIE OT CHUCTeMbl. Ero pojib MOKET HCHOIHSTH
YeJIOBEK — I0JIb30BaTEelb, YCTPOMCTBO, BHELIHASA IMpOrpaMMHasl cucTema, Bpems (B ciydae
ecsii (PyHKIMOHAIBHOCTH 3aIlyCKAaeTCs 110 PACIIUCAHUIO), TEMIIEpaTypa WK JPYyroe CBONCTBO
COCTOSIHUS OKPY>KaIOIEH Cpe/Ibl, UTPAIOLEe pPOJib TPUTTEpa.

e Kparkoe usnoxeHue BapuaHTa MCNOJb30BaHMUS (B OJUH ab3al]) WJIM OCHOBHOM IOTOK
coObITHI1 (6€3 aHaJIn3a BOZMOXKHBIX OIIHOOK).

e VYcioBus OTKa3a (aHalIM3 MECT BO3HMKHOBEHMSI BO3MOXHBIX OHIMOOK B OCHOBHOM IIOTOKE
COOBITHII).

e (OpaboTka 0TKa3a (HamMCaHUE BCEX aIbTEPHATUBHBIX IIOTOKOB COOBITHA).

BBenenune nepeurcieHHbBIX YPOBHEW IpecIeayeT CBOEH I€JIbI0 IPAMOTHOE IJIaHUPOBAHUE

U SKOHOMHIO BpPEMEHU pa3paboTku. B urepallioHHOM IMKIIE CO3[JaHHUSl CUCTEMBI HE CJEIyeT

MBITaThCS 3@ OJJMH MPUEM HOJIPOOHO OomKcaTh Bce TPeOOBaHUS, X HY>KHO TIOCTEIIEHHO YTOYHSTD,

MOBBIIIAS YPOBEHb TOYHOCTU. BpIOOp nepBoouepeqHBIX BapUAHTOB HCIOJbB30BAHUSA IS

YTOUHEHUsl omnpenensercas ux npuoputeramu. @daxkropamu paHXKUPOBaHMSI BAapUAHTOB

UCI0JIb30BaHuA (M BOOOIIE BceX TpeOOBaHU) 110 IPUOPUTETAM SIBIISIFOTCSL:

* CYLIECTBEHHOE BIIMSHUE HA APXUTEKTYPY CUCTEMBI;

* PUCKOBaHHbIE, CJIOKHBIE JIJIS1 pealn3alii UM CPOYHbIE (PYHKIINH;
* IPUMEHEHHE HOBOM, HeanpoOUPOBAHHOU TEXHOJIOTHUH;

* 3HAYUMOCTb B 3KOHOMHYECKHX TPOILECcCax.

[IpaBuna HanucaHus ClICHAPUEB:

1) Ucnonssyiite mpocteie mnpeanoxenus: Ilomnexariee...ckazyemoe...psIMOE JOMOJHEHUE. ..
peAIOKHBIN 000poT (CucTeMa...yaepKUBaeT...CyMMY... M3 OCTaTKa Ha CUYETE).

2) SlcHo yKaxuTe, KTO «Blazeer Msayom». Ha kaxaom mare oaHO U3 JIEHCTBYIOLIUX JIMLL
"BriasieeT Ms9oM" — COOOIIIEHNEM U JaHHBIMH, KOTOPBIE OJIHO JEHCTBYIOIIEE JIUIIO TepenaéT
ApYyromy.

3) Ilumwre, rasas Ha BApHAHT UCHOJIb30BAHUS C TOUYKU 3PEHUS M0JIb30BATENs, @ HE CUCTEMBI.

4) He noka3biBaiiTe CIIMIIKOM HE3HAYUTENbHbIE, MEJIKUE JCHCTBUS.

Bupl anbTepHaTUBHBIX CLIEHAPUEB:

e HekoppekTHoe nelicTBUE ACHCTBYIOMIETO JIUIa (BBO HEBEPHOTO MAPOJIS).

e be3zeiicTBUE OCHOBHOTO JICHCTBYIOMIETO JIMIA (MCTEYCHUE BPEMEHU OKHUIaHUSI TIApOJIs).

o Ilpemnoxenue '"cucrema TOATBEPXKIACT' CBSA3aHO C OOpPaOOTKOM HEMOATBEPKIACHUS
(HeBepHBI yUETHBIN HOMED).

e HecootBercTBytomas peakiusi BTOPOCTEIIEHHOTO JEHCTBYIOLIEro JMLA WIA €€ OTCYTCTBUE
(ucTeueHue BpeMEHU OKUJaHUs OTBETA).
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BHyTpeHHss omuOka B pa3pabaTbiBaeMOi CUCTeMe, KOTOpas JOJDKHA ObITh OOHApyKEeHa H
o0paboTaHa B OOBIYHOM TOPsIZIKE (3a0JIOKMPOBAH aBTOMAT ISl BBIIAYM HATMYHBIX).
Heoxunannas m HeoObIyHAs OIIMOKA, KOTOPYH HE00XoaumMo o0padoTaTh (0OHApYKEHO
MTOBPEKICHHE XKypHAJIa TPAH3AKITU ).
Kputndeckn BakHBIE HEIOCTATKH B TPOW3BOJAMTEIBLHOCTH CUCTEMBI (BpeMsl pEakiiu He
YKJIQJBIBACTCS B 5 CEKYH]I).

[TucaTs BapraHTHI UCIIOJIB30BAHMS CICAYET C IMMO3UIIUHU TOJIB30BATEN, T. €.:

GUI

GUI

TunuuHbie OMMOKY B CIICHAPUSIX:
OTtcyTcTBYyET cucTeMa.
OTCyTCTBYET OCHOBHOE JICHCTBYIOIIIEE JIUIIO.
CnumkoM MHOTO JIeTajiel MOoJIb30BaTeIbCKOTO HHTEpdeiica.
CnukoM HU3KUH (1OAPOOHBIN) yPOBEHb ONUCAHUS.

Css13u MCXKY BapUaHTaMH HCIIOJIB30BaHHA H )IGIZCTBYIOHIHMH JIUIaMu 0T06pa)KaIOTCH Ha
AuarpaMMe BapHaHTOB UCIIOJIb30BaAHUA:

MepeBectn
OeHbrm

N3meHnTb
Caenatb MOEHTUPUKALMOHHDI

BKnag

Ocyuwiectsutb
onnary

—»

CHATb geHbrD
Co cyeTa

er,qMTHaﬂ cucrema

MNokasaTb
GanaHc

[IpaBuia cocTaBieHuUs ITUX JUATPAMM:
Kaxxaplit BapuaHT UCIIONIB30BaHMSI JOJDKEH ObITh MHUIIMUPOBAH JACHCTBYIOIIUM JIULIOM.
He mMonenupyiite CBA3M KOMMYHUKALIMA MEXY I€UCTBYIOIIMMU JIULAMHU.
He coenunsiite crpenkoil (CBsi3pl0 KOMMYHMKAIlMM) [Ba BapuUaHTa MCIOJIb30BaHUS
HEIMOCPEACTBEHHO. JluarpaMMbl JIaHHOIO THUIIA OIKCBIBAIOT TOJIBKO, KAaKW€ BapUaHThI
HCIIOJb30BAHMS JOCTYIIHBI CUCTEME, a HE MOPSINOK UX BbINOJHEHMs. Ha nmarpammax
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BApUAHTHI UCIIOJIb30BAHUS MOTYT OBITH CBSI3aHBI JIMOO 3aBUCUMOCTSMU (CBA3SIMHU BKIIIOUCHUS
WU  pacmupeHus) win oOoOmenueMm (HacimemoBanueMm). Jlims oToOpakeHHs TOpsIKa
BBINIOJIHEHUS] BAPUAHTOB MCIOJIb30BAaHUS IPUMEHSIOT AUArpaMMbl A€ITE€IbHOCTH.

4) W36eraiiTe MHOTOYHMCIEHHBIX W 3allyTaHHBIX CBS3€d MeXay AEHCTBYIOIIMMU JULAMHU U
BapUaHTaMH KCIIOJIb30BAHMUSL.

JUis CHM)KEHMSI CJIOKHOCTHM HadallbHasi MOJIEIb BApPUAHTOB HCIIOJIB30BAHUSI MOXKET OBITh
MOJBEPrHyTa CTPYKTYpHU3alMd, B XOJI€ KOTOPOH BBIJIEISIIOTCSI BCIIOMOTaTeIbHbIE BapHUaHThI
HCII0JIb30BaHUs (BKJIIOUYaeMble WK paciupstonue). CIoKHOCTh CHUKAETCS 32 CYET BIHECEHUS
4acTU ONHMCAHUI M3 OCHOBHOTO BapHaHTa HCIOJIb30BAHUSI BO BKJIFOYAEMBbI (KOTOPBIM MOXKET
OBITH BKJIIOUEH B HECKOJIbKO BU, uto emie 0osbIe ymponiaeT MoAeIb) WIH PACITUPSIONINN.

KnueHT %—)

HATb OEHbIP
CO c4eTa

<<include>> ;
AyTeHTuduumpoBaTh
KnueHTa

HNHCTpyMEHTOM CTPYKTYpU3ALMK TAKKe ABJIsIETCS 0000IIeHIE BAPUAHTOB UCIIOJIb30BAHMUSL.

CHATb AeHbrm

BbinonHutb
TpaH3aKUUIo

KnuenHtr [ ——> MepeBecTn AeHbM

BHecTn peHbru

[Ipu 0600menun B 6a30Bbiii BU BhIHOCHUTCS omumcaHue oOriee Ui BCEX HACJICIHUKOB,
nouepure BU cnemmanu3upyror omnmcanwe 0a30BOro, OHH YYacTBYIOT BO BCEX CBA3SX
pacmupeHuss u/wiM BKIIOYeHHUs 0asoBoro. OO0o0OIIeHHEe MOXKET OBITh HCIIOIB30BAHO M IS
necTByronux Jinl. B TakoMm ciydae gouyepHue JEHCTBYIOIIME JIMIA HACJIEIYIOT CBSI3U
KOMMYHHKAIUU POJAUTEIHCKOTO JEHCTBYIOIIErO JIUIA.

Meroanka MoAeTUpOBaHUS BapHAHTOB HCIIOJIBb30BaHUA B TexHosioruu Rational Unified
Process npeaycMarpuBaeT CrielMajgbHOE COTJIAIIEHNE, CBA3aHHOE C TPYIITUPOBKON CTPYKTYPHBIX
3JIEMEHTOB U IMarpaMM MoJIEIH. DTO COIVIAlIEHUE BKIIOYAET CIEAYIOIINE ITpaBuiIa:

* Bce neiicTByromue Juia, BapWaHTBl KCIOJB30BaHUS M JUarpaMMbl BapHUaHTOB
UCI0JIb30BaHuA nomenatores B naker ¢ umeHem Use Case Model.

* Ecniu Monenupyetcst ciioxHasi MHOTO(QYHKIMOHAIbHAs CUCTEMA, TO COBOKYITHOCTb BCEX
JNEHUCTBYIONIMX JIUIl ¥ BapMAHTOB MCIIOJIH30BAHUSI MOXKET pa3lesaThCa Ha makeThl. B kadecTBe
MPUHIIUIIOB pa3/ieieHUsI MOI'yT UCIOJIb30BAThCA:
® CTPYKTypHU3allMH MOJENIM B COOTBETCTBUU C TUIIAMU T0JIb30BaTeNEH (AEHCTBYIOMIMX JINIL);

e (yHKIIMOHAIBHAS JEKOMITO3HIIHS;
® pa3jelieHHe MOJENM Ha TaKeThl MEXIy TpymnmnamMu pa3paboTYMKOB (B Ka4yeCTBE OOBEKTOB
yhpaBiieHUs! KOH(uUrypauuen).

JucuumiuHa omnpezneneHuss tpeboBanuii B pamkax RUP omuceiBaercs cremyromum
Ha0OpPOM poJieH U ACSITEIBHOCTEH:
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D
Hanucanue BmeJ‘leHme HYX,
ROHUECHLIAM 3aMHTepecoaaHHb|x
L Mownck akTopos
- e

CUCTEeMHBIN MCMOMb30BaHN
ELENMIT Ynpaenenne CocTaBneHue
3aBMCMMOCTSMK  Frloccapust

o

i, S
PeueH3eHT
no TpeboBaHuaAM

o
)

eLeH3NpoBaHme

OI'IVIC&HVI%
TpeboBaHui

Use-Case Use Cas

nncarenb
o—1

MogenupoBaHue [poToTunupoBaHue
Paspabotumnk Ul UIp ul

D PaccTtaHoBka npuopuTteTos
Use Case

e

ApxuTekTop
Ha6ops! pabounx npoayKTOB onpeeeHus: TpeOOBaHUMN:

Q O

£

Use-Case

CVICTeMHbI nucarenn
aHanUTUK
7ZeqaeT OTjéqaeT%

Use Case Use-Case Package

Use-Case HononuutenbHasnoccapuin  ATPMGYTHI

Kouuenuna o nes Model cneundmkaumun TpeGoBanmit
3aUHTEPeCOBaHHbLIX

nvy O O

/] L]

ApXUTeKTOp Paspaglomux

oTBetaeT sa OTBeEaeT 3a

@@ B e

OnuncaHne apxXMTEKTypbl

lélgs;ga(s;;m User-Interface FpaHnyHbIe
P P npoToTMNEI Knacchbl

Crneuudukauust tpeboBanuii B TexHosorun Rational Unified Process ne Ttpebyer
00s3aTeNIbHOT0 MOJAEIUPOBAaHUS OM3HEC-TIPOLIECCOB OPTraHU3alMu, s KOTOpbiX co3naerca I10,
OJTHAKO, HAJIW4YHE OM3HEC-MOJIENICH CYIIECTBEHHO YMPOINACT MOCTPOCHHWE CHCTEMHOW MOJIENH
BapHaHTOB HCIOJb30BaHMs. [Ipu mepexone oT OM3HEC-MOJENH K HAa4allbHOW BEPCHH MOICIH

BAapHWaHTOB MCIIOJIB30BaHUA IPUMCHAIOTCA CICAYIOUIUE IIpaBuJIa:

® HJ’I?I KaXXJ0ro UCIOJHUTEIIA B MOACIN 6H3H€C-aHaJ'[I/ISa, KOTOpI;Iﬁ B ICPCIICKTUBEC CTAHCT
IM0JIL30BaTEIIEM HOBOM CHUCTCMbI, B MOACIIXM BApUAHTOB HUCIIOJB30BAHUA CO30aCTCA )IGIZCTB}HOHIG@
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JIMIO C TaKUM K€ HauMeHOBaHHEM. B cocTaB neicTBYIONINX JIMII BKIIIOYAIOTCS TaK)K€ BHELIHUE
CUCTEMBbI, UTpaloIIe B OU3HEC-IPOIIECCax MACCUBHYIO POJIb UCTOYHUKOB UH(POPMAITHH.

* BapuanTsl ucnonp30BaHus AJIs JaHHOTO JEWCTBYIOIIETO JIMIA CO3JAIOTCS HAa OCHOBE
aHayin3a 00sS3aHHOCTEN COOTBETCTBYIOLIEIO HCIOJHUTENS (B MPOCTEHIIEM cilydae JUIsl Kaxaou
orepanuy UCIOJHUTENS CO3/4aeTCsl BAPUAHT UCIIOJb30BAHUS, PEATU3YIOUINI JaHHYIO OIEepaIiio

B CHCTEME).
oy @

Business Customer Money Transaction

Use-Case Model

_®

N Q/ _Q

Business
Object Model

/
l : Customer P roﬁle/

o i

Money Transaction 1 Money Transaction 2

: Account /

Loan Specialist

Takag waganbHasg BEpCud MOACIU OIIUMCBIBACT MHUHUMAaJIbHBIN BapuaHT CHUCTCMBI,
MOJIb30BATEISIMH  KOTOPO#  SIBJISIFOTCS  TOJIBKO HWCHOJHHUTENH OusHec-mporieccoB. Ecmu B
)IaJIBHCI;'IHICM, B IIPOHECCC pa3BUTUA CUCTEMbBI, €€ HCIIOCPCACTBCHHBIMHU I10JIb30BATCIAMU 6YJIYT
CTAaHOBHTBHCS JCHCTBYIONIUE JUIA OWU3HEC-TIPOIECCOB, TO MOJICIh BAPUAHTOB HCIOJIB30BaHUS
OyJIeT COOTBETCTBYIOIINM 00pa3oM MOIU(UIIUPOBATHCH.

e X C

Business Customer Money Transaction

Use-Case Model

: Customer

_®

N -2 /

Business

Object Model |

|
1 : Customer Profile : Account : Loan
|

-aa\,;%{) C%%

Use-Case Model

Step \Clerk\ Money Tran?a{:tlon 1 Money Tran§actlon 2 Leam Spec?hst
Use-Case Model

Step 2 GG Money Transaction 1.1 Money Transaction 2 Loan Specialist

I[J'If[ OIINCaHUus (bYHKIII/IOHaJ'H)HI)IX Tpe6OBaHHfI HCIIOJIB3YIOTCA JUuarpaMmbl JC€ATCIbHOCTHU !
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® JUIS OTIMCAHMUSA MOBEICHHS, BKJIIOYAIONIET0 OOJIBIIOE KOJUYECTBO MapaIeNbHbIX IPOIECCOB

e Ui aHaNIM3a BapHaHTA MCIOJIb30BaHUS (OMHMCHIBAIOT TOCIEIOBATEIBHOCTh JACHCTBUN U MX
B3aMOCBSI3b)

e JuIs aHanu3a NoTokoB pabot (workflow) B pasnmunbIx BapuaHTax ucnoJsib3oBaHusa. Korna
BAPUAHTHl MCIOJB30BAaHUSA B3aMMOJEHUCTBYIOT APYr C APYIOM, IUArpamMmbl JAESTEIbHOCTH
SABJIAAIOTCA CPEACTBOM NPCACTABJICHUSA U aHAJIM3a X ITOBCICHUA.

[Ipumep auarpaMMsbl A€SITEIBHOCTH JUISl IBYX CUHXPOHHBIX ITOTOKOB:

MonyunTtb
nocraBKy

[ons kaxoon
CTPOKM 3akasal

poBepUTb
No3ULMIO
3aKasa

Bbi6paTb no3nuumn
B HeBbINOJIHEHHOM
3akase

MpoBeputb
nnaTex

[npowen]

[ons kaxoon
BblGpaHHON
nosvuuu
B 3akase]

*

[B Hannuun
Ha cknage]

3akpenuTb
3a 3aKa3oMm

OTMeHUTb
3aKas

Pacnpepenutb
ToBapb!
B 3aKa3

[Heo6xoaum
NOBTOPHbIN
3akas]

MoBTOpHO
3aKasaTb
NO3ULIMIO

[pacnpenenenne
3anaca
BbIMOJIHEHO
Ons Bcex
nosuuni
3akasa,

1 nnartex
npowen]

[BCE NO3ULMK B
HEBbINOSIHEHHOM
3akase

3anorHeHbI]

HanpaButb
ocTaTku
Ha cknap

BbIinonHutb
nocTaBKy

Mopnens BapHaHTOB HCIOJB30BAaHUS MOXKHO CUMTaTh 3aBEPUICHHOW, €CIH €CTh

YTBEPIUTENIbHBIN OTBET Ha CIICAYIOLIUE BOPOCHI:

e MOXHO JM Ha OCHOBAaHMM MOJIENH C(HOPMHUPOBATH YETKOE IPEACTaBICHUE O (PYHKLIHUAX
CUCTEMBI U UX B3aUMOCBSA35X?

e [lpucyrcTByer nu Kaxjaoe (QyHKIMOHaJIbHOE TpeOoBaHHE XOTA Obl B OJIHOM BapUaHTe
ucnosib3oBanua? Ecnu TpeboBaHue He HAIJIO OTPaKEHHE B BapUaHTE MCIOJIb30BAaHUS, OHO
He Oy/IeT peaTu30BaHo.

e Vuju M BBI, KaK C CUCTEMOM OyAeT paboTaTh KaXK0€ 3aMHTEPECOBAHHOE JIUIIO?

e Kakyro napopmanuio kaxxaoe 3aMHTEpECOBaHHOE JIUIO0 OYyJET rnepenaBarh cucrteme?

e VYuiu M Bbl BCE BHEIIHUE CUCTEMBI, C KOTOPHIMU Oy/I€T B3aUMOJICIICTBOBATh JaHHAs?
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INlekuma 7. AHanu3 M NpoeKTUpoBaHUE NPOrpamMMHOro obecne4vyeHus.
AHanuns Nno

ChHauana oxapakTepu3yeM B IL€JIOM TEXHOJIOTMYECKMH IpoLecC aHauu3a W

poeKTHpoBaHus (0AUH U3 npoueccos B pamkax RUP). Ero uenu:

e npeoOpa3oBaHue TpeOOBAHUI B CUCTEMHBII POEKT;

e co3JaHue CTaOWJIBHOM (T. €. HE MOJJEeKallel CYIIECTBEHHBIM H3MEHEHHUSIM) apXUTEKTYpbI
CUCTEMBI;

e ajanTalMs CUCTEMHOTO IIPOEKTa K CPe/ie pealn3aluy.

Ha Bxoze aHanu3a M NPOEKTHPOBAHUS HAXOMATCS MOJIENb BApUAHTOB HCIOJIb30BaHUS,
rioccapuil U JIOTOJHUTENbHAs clienu@uKalusi, Ha BBIXOJE — IPOEKTHAas MOJENb CHCTEMBI,
MoJeNb 6a3bl JaHHBIX, OIMCAHUE APXUTEKTYPHI.

[Ipouecc aHanu3a ¥ NPOESKTUPOBAHUS SBJISETCS UTEPALIUOHHBIM, T. €. Pa30UT Ha HECKOJIBKO
UTEpaLUi B X0JIe€ KOTOPBIX BBIMOJHSIETCS 4acTh padOT MO aHAIW3y U MPOEKTUPOBAHUIO YACTU
cucTeMbl. Pe3ynbTaThl KakJ0H HTepaluu UHTErpUpYyrOTCsl B oOuryto mojenb. [loTok pabot
MO>KHO IPEJCTaBUTh AUAarpaMMoOil 1€ TeIbHOCTH:

[HawanbHan uTepaumnn]

\p e

OnpenenerHve 3CKM3HOM
ApXWUTEKTYpbI

[mnocnegyrowme ntepaumnn]

YTo4YHEeHNe
apXHUTEKTYPbI

[paboTa BHe peanbHOro
BpemeHH]

AHanmns
noBeneHnA

[paboTa B peanbHOM

[HeobA3aTenbHO]

MpoekTHpoBaHne

BA

MpoekTHpoBaHHue I'Ipoeu‘ruposaHHe INeMeHTOB
INeMeHTOB peanbHOro EpeMeHH

DCKU3HAs apXUTEKTypa BKITFOUACT:
Habop kiroueBbix aOCTpaKiuii.
Ha6op xmacco ananusa.
MexaHu3Mbl aHAIU3A.

Hepapxuro ypoBHEN.
CTpyKTypy CHUCTEMBI.
Peanuzanuu BapuaHTOB UCHIOJIb30BAHUS.
YTouHEeHHEe apXUTEKTypbl COCTOMT B IEpeXoe OT KIJIACCOB aHaliu3a K IPOEKTHBIM
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KJaccam.
OnpenenstoTcsi:  MPOEKTHbIE KIIACChI; MEXaHM3Mbl IMPOEKTHUPOBAHUS; IPEACTABICHUE
pasMelleHusl.

AHanu3 NoBEICHUS BKIIIOYAET:
® aHaJM3 BapUAHTOB UCIOJIb30BaAHUS;
® OIIpE/EICHUE IEMEHTOB IIPOEKTA;
®  pEIEH3UPOBAHME MTPOEKTA.

[IpoexTrpoBaHHEe 3JIEMEHTOB BKJIIOYAET:
® BbISIBJICHUE MIAKETOB U MOJICUCTEM;
® IIPOEKTUPOBAHUE KIACCOB;
® [IPOEKTUPOBAHUE MOJCUCTEM.

[IpoextnpoBanue b/l Bkirogaer:
® BbIJCJIEHUE YCTOMUUBBIX KJIACCOB;

e pa3paboTKy cTpyKTypbl b/l;
e ompeneneHue Mexanu3smMoB xpaneHus (Takux kak ODBC niiu OODBMS).

AHanu3 ¥ NpPOEKTUPOBAHME OTJIMYAIOTCS IOJXOJOM K CO3/JaBaeMOM cucteme. AHamu3
XapaKTepU3yeTcs TEM, UTO:
® B I[EHTPE BHUMaHHU — IIpoOIemMa;

HE IIPUJIAeTCs 3HAUCHUS IETAIISIM;

OTHCHIBAETCS CTPYKTYpA U MOBEJECHHUE CUCTEMBI;

peann3yrorcs QyHKIMOHAIbHBIE TPEOOBAHUS B aPXUTEKTYpPE CUCTEMBI;

MOJIeJIb aHaJIM3a UMEET OTHOCUTEIBLHO HEOOJIBIION pa3mep.

XapaKTepUCTUKU TPOECKTUPOBAHMUSL:

B LIEHTPE BHUMAHUS — PEILIECHUE;

® [pUAAETCS 3HAUECHUE JIETANISIM — OllepalusiM
u aTpulyram;

®  YUUTBHIBAIOTCS ACIHEKTHI
MIPOU3BOIUTEIBHOCTH;

e MOJeJb NPUOIMKEHA K pealIbHOMY KOIY;

e peann3yroTcs He() yHKIMOHAIbHbIE
TpeOOBaHuUS;

® [IPOEKTHAas MOJEJb 3HAUUTEIbHO OOJblle
MOJIEJIH aHAN3a.

B nensx 60pbOBI €O CI0XKHOCTBIO CUCTEMA
co3zaercs Ha pa3IMYHbIX YPOBHSIX
netanu3anuu (aOCTpakiuu): yYpOBHE aHAIN3a,
YpOBHE NPOEKTUPOBAHUS, YPOBHE peanu3aluu
U caMOM I0IpOOHOM — YPOBHE KOJ1a.

[ensro 00BEKTHO-OPUEHTUPOBAHHOTO
aHaJiM3a siBJseTcsl TpaHc@opmainus QpyHKIuoHaNbHBIX TpeboBanuil Kk [1O B mpeaBapuTenbHbIN
CUCTEMHBIN MPOEKT U CO3JaHHe CTAaOMJIbHON OCHOBBI apXMTEKTYphl CHUCTeMbl. B nanbHelimem
[PEBAPUTENIbHBI MPOEKT YTOUHSETCA C Yy4eToM He(yHKIMOHAJIBHBIX TpeOOBaHUU W
BBIOpAHHBIX CPEJICTB pealn3aliuy MPOEKTa — 3TO MPOUCXOAUT IIPU MPOESKTUPOBAHUH.

WcnonHuTtensiMu  mpoliecca aHaiau3a SBISIOTCA apXUTEKTOP, pa3paboTuyuk  (Win
MIPOEKTUPOBINHUK), pa3padotuuk bJl, pazpaboTurk moib30BaTenbCKOro HHTEpgeiica, pereH3eHT.
OO0s13aHHOCTH apXUTEKTOPA:
® KOOpJIMHAIUS U PyKOBOJICTBO MPOILIECCOM aHAIM3a U NPOEKTUPOBAHNUS;
® OIpe/eleHUE CTPYKTYPhI KQXKJI0TO apXUTEKTYPHOTO MPEICTaBICHHUS;
® OCYUIECTBJICHHE apXUTEKTYPHOTO aHAJIN3A.

O6s13aHHOCTH pa3paboTUHKa:

e aHaJM3 BapUAHTOB UCIOJb30BAHUS;

aHanma

NPoeKTnpoBaHmne

peanunsauunsa
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e ompeneneHue 00s13aHHOCTEH, MOBEICHUS, CBOMCTB KJIACCOB M CBS3EH MEXy KIacCaMu;

® aHaJIU3 OJTHOTO WJIM HECKOJBKUX MAKETOB WX TIOJICUCTEM.

Pa3pabotuuk b/ oTBeuaer 3a moaenp nqaHHbIX (cxemy bJI).

Pa3pabotunk mnomap3zoBatenbckoro uHTepdeiica (Ul) co3maer skpaHHble  (QOpMBL,
HABUTALMOHHBIC KaPThI, OCYIIECTBIISIET MpoToTUiupoBanue Ul.

Penien3eHT omeHWBaeT pemieHHs, NMPUHATHIE B XOJAE Ipolecca W CO3JaHHBbIE paboune
MPOJIYKTHI (JIOKYMEHTBHI).

OOBEKTHO-OPUEHTUPOBAHHBIN aHAIM3 BKIIOYACT JBAa BHJA NEATCIHHOCTH BBINOJIHSICMBIE
ApYT 3a IPYroM:

1) apxuTeKTypHbIN aHAIU3;

2) aHanM3 BapUAHTOB HMCIIOJIE30BAHMSL.

Apxumexmyphuiti anaiu3 BBIIOIHIETCS APXUTEKTOPOM CHCTEMbl M BKJIIOYAEeT B ceds
cienyromme paboTh:

1) yrBepxkIeHue OOIIMX CTaHAAPTOB (COralleHUN) MOJENUPOBAHUSA M JOKYMEHTUPOBAHMUS
CHCTEMBI;

2) mpenBapHUTEIbHOE BBISBICHUE apXUTEKTYPHBIX MEXaHU3MOB (MEXaHU3MOB aHAJIM34);

3) ¢opmupoBaHue HabOpa OCHOBHBIX a0CTPaKLM MTPeIMETHOM 00J1acTH (KJIacCOB aHAIIN3A);

4) ¢opMupoBaHHME HaYaJIbHOTO MPEACTABICHUS APXUTEKTYPHBIX YPOBHEM.

Cocnawenus mooenuposarusi OTIPEACIISIOT:

UCTIOJIb3yeMbIE IUarpaMMbl M 3JIEMEHTBI MOJICITH;

MpaBHJIa UX IPUMEHEHUS;

COTJIANICHUS TI0 UIMEHOBAHHIO JIEMEHTOB MO/IEIIH;

OpraHu3aI{I0 MOJIENH (ITAKETHI).

Cornamenust QUKCHPYIOTCS B JOKYMEHTe «PyKoBoIsIIIIME yKa3aHUS 110 TIPOCKTHPOBAHUIO)

(Design Guidelines). [Ipumep cornamieHuii:

1) MmeHa BapmaHTOB HCIIOJIB30BAHUS JOJDKHBI OBITH KOPOTKUMHU TIIaroJbHBIME (ppazamu.

2) s kaxaoro BapuaHTa MCIOJIB30BAaHUA JOJDKEH ObITh co3aaH makeT Use-Case Realization,
BKJTFOYAOITUN:

a) TIO KpailHel Mepe OJIHY pean3alliio BapuaHTa UCTI0JIb30BaHNUS,

b) mmarpammy “View Of Participating Classes” (VOPC).

3) HNmena xiaccoB JOJKHBI OBITh CYIIECTBUTEIBHBIME, COOTBETCTBYIOIIUMH, TI0 BO3MOKHOCTH,
MOHATHAM MPEAMETHOMN 00J1acTH.

4) Hmena xnaccoB JODKHBI HAUMHATHCS C 3arjIaBHOM OYKBBI.

5) Wmena atpuOyToB U omnepanuil J0JKHBI HAUMHATHCSA CO CTPOYHOM OYKBBI.

6) CocraBHBIE MMEHA JIOJDKHBI OBITH CIUIONIHBIMH, 0€3 MOMYEPKUBAHHM, KaXKI0€ OTICIHHOE
CIIOBO JIOJDKHO HAUWHATHCS C 3arJIaBHON OYKBBI.

Apxumexmyphnvie Mmexanusmvl OTpakaloT He(YHKIMOHAJIbHbIE TpPeOOBaHUS K CHUCTEME
(Hage)KHOCTh, 0€30TTaCHOCTh, XpaHEHHE JAHHBIX B KOHKPETHOH cpene, HHTep(erchl ¢ BHEITHIMHA
CHCTEMaMH M T.JI.) U UX PEATH3AIHI0 B apXUTEKType CHCTEMBl. APXUTEKTYypHBIE MEXaHH3MBI
MPEJCTaBISAIOT COO0O0H HAaOOp THIOBBIX pEUICHWH, WM OO0pa3lloB, MPHUHATHIX B KauecTBE
CTaHJapTa JAaHHOTO MpoeKTa. KaTeropuu apXuTeKTYpHBIX MEXaHU3MOB:

e MexaHu3Mbl aHaNW3a: O00ECMEYMBAIOT B3aMMOJCHCTBHE KIIACCOB M  KOMIIOHEHTOB
peAMETHOM o0nacTu, 0e3 neraneil peaau3aiuu.

e [IpoexTHBIE MEXaHNU3MBI: YUUTHIBAIOT HEKOTOPBIC JETATH CPEIbl peau3aiuu, 0e3 MPHUBSI3KU
K KOHKpeTHOM cpene (Hanpumep, Bbioop mexxay PCYBJl u OOCYB]).

e MexaHU3MBI pean3alii: 3aBUCAT OT KOHKPETHOW TEXHOJIOTHH, SI3bIKA TIPOTPAMMHUPOBAHHS,
nocTtaiuuka (Oracle, Sun niau Microsoft) u t.1.

[IpuMeprl MEXaHU3MOB aHAIU3a:

e VCTOMUMBOCTH (persistency): 53JIE€MEHTBl MOJENIH, KOTOPBI€ TOJDKHBI COXpaHSITh CBOE
COCTOSIHWE B T€UCHHE JUTUTEILHOTO BPEMEHH JIOJDKHBI OBITH OIpPEeNIeHbl KaK yCTOWYHBBIC
(U1t KaXKIOTO YCTOWYHMBOTO 3JIEMEHTA ONPEICISIOTCS €ro pa3Mep U KOJMYECTBO XPAHUMBIX
00BEKTOB, CPOKH XpAaHEHHS, MEXaHU3MBbI M YACTOTHBIE XapaKTEPUCTHKH JIOCTYIIA).
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e Uurepdeiic ¢ ynacmenoBanHbiMu cucteMamu (legacy interface) — k 3TOMy MexaHH3MY
OTHOCSAT BCE€ DJEMEHThl MOJIEIH, OTBETCTBEHHbIE 3a HUHTep(delic ¢ yHacieln0BaHHOM
CUCTEMOM.

e be3onacHocTh (YpoBHHM, IpaBuiia, MPUBUIIETUN) — 3JIEMEHTHI, 00€CIeUHBAIONINE KOHTPOJIb
JIOCTYTIa K CUCTEME.

e Pacnpenenenue — 31eMeHThl, KOTOPBIE JOJLKHBI ObITh pacIpelesIeHbI 10 y3JiaM CeTH.

Hoenmugpuxayus ocnHosHbIX abcmpaxkyuti 3aKIIIOYAeTCsl B OMPEIeIeHUH Habopa KIaccoB
cUCTeMbl (KJIaccoB aHaiM3a), IMPEICTaBISIONIMX OCHOBHBIE IMOHATUS MIPEIMETHOW O0O0JIacTH.

HaGop ximroueBbIx abCTpakiuii CO3JaeTCSi HAa OCHOBE OIMCAHMS TMPEIMETHOW 001acTu u

cnenudukanuu TpeOOBaHM K CHUCTeME (B YAaCTHOCTH, TJioccapusi TMpoekTa). Pucyercs

nuarpamMma kiaccoB Key Abstractions, Ha KOTOPYIO MOMEIIAIOTCS BCE KIIFOUEBBIE aOCTpaKIIHH.

[Ipumep (peructpanus Ha Kypchl):

package Analysis Model )

Course Student

+prerequisitesOf

+hasPrerequisites

0.4 *
CourseOffering Schedule

+primaryCourses
* n.2 *

01 +alternativeCourses

Professor

Apxumexmypnble yposHu 00pa3yloT UEPAPXUIO YPOBHEH MPEICTaBICHUS JTI0O00N KPYITHOU
cuctembl. [louTH B 111000i1 crcTeMe MOXKHO BBIACITUTH CIEAYIOUINE YPOBHHU:

e [IpUKJIAJHOM,  cojaepkamuii  HAOOp  KOMIIOHEHTOB,  pEAJU3YIOIIMX  OCHOBHYIO
(G YHKIIMOHAIBHOCTh CUCTEMBI;

e Ou3HEC-ypOBEHb, BKJIIOYAIOIIMA HAa0Op KOMIIOHEHTOB, CHEUU(PUUHBIX A7 KOHKPETHOU
MpeAMETHOM 001acTH;

e npomexyrouHbiii (middleware), Kyna BXoAT miaaTgopMo-HE3aBUCUMBIE CEPBUCHI;

® CHCTEMHBI, co/lepKaluil KOMIIOHEHTHI BEIUNCIUTEILHONU U CETEBOU MH(PACTPYKTYPBHI.

[Ipu QopmupoBaHUM apXUTEKTYPHBIX YpPOBHEH apXUTEKTOP OIpelesieT HadajlbHas
CTPYKTypa MoJiesiu (Habop MakeToB U MX 3aBUCUMOCTEH, paclpe/iesieHHue MaKeTOB 10 YPOBHSIM),
paccMaTpUBAIOTCSl TOJIBKO BEPXHHUE YPOBHHU (MPUKIATHONW W OM3HEC-JIOTHKA), HCIIOIb3YIOTCS
apxXUTEeKTypHble 00pa3ibl (patterns) u kapkacol (frameworks). O6pasen npencrasisier coOoit
TUIIMYHOE pEeUIeHHWEe HEKOTOpoil mpoOieMbl B 3aJaHHOM KoHTekcre. Kapkac sBisercs
apXUTEKTYPHBIM 00pa3LOM, ONpPEAESIONINM HIa0J0H AJIs MPUI0KEHUN B KOHKPETHOM 00JIacTH.
[Ipumepbl apXUTEKTYPHBIX 00pa31IOB:

e Vposuu (Layers) — crmoco6 1eKOMIO3UITUN IPHIIOKEHHUST Ha HA0Op CII0EB, COOTBETCTBYIOIIUX
Pa3IMYHbIM YPOBHSIM aOCTpPaKIIHMH.

e Mopgenp-nipencrasinenue-ynpasienne (Model-view-controller, M-V-C) — pa3genenue
MPUJIOKEHHST Ha TPU YaCTH: JaHHBIC U OW3HEC-TIPaBHUIIA; MOJIb30BATEIILCKOE MPEICTABIICHHE;
00pabOTKy JaHHBIX.
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e Kananel u ¢unstpel (Pipes and filters) — ma6ioH apXUTEKTypbl CUCTEMBI JUIsl TOTOKOBOM
00pabOTKN JaHHBIX.

ApxuTekTypHbIil oOpaser «Layersy:

SESPITH ISFITENS IFPENDY SPSMIMITER EEENENR [Ipuknagnoit ypoBennb (Application subsystems) —

---------- peanusanus (YHKIIMOHATIBHOCTH BapUAHTOB
Application subsystems | HCIHOJIb3OBAHIAL , .
L b busnec-ypoBenr  (Business-specific) —  Habop

""""" KOMIIOHEHTOB,  CHEUM(PHUUHBIX A  KOHKPETHOU
MpeAMETHOM 00IacTH.
VYpoeenbp mpomexyrounoro IIO (Middleware) -

Business-specific warpopmo-Hesasucumsbie cepsuckl (GUI, ORB, ...)
Yposenb 6azoBoro IIO (System software) —
obecrnieueHue BBIYMCIIUTEIBHOU u CeTeBOM

unppactpykrypsl (OC, ceTeBble IPOTOKOJIBI U Ap.).
bnaromapss Mcnonp30BaHHIO 3TOTO O0pasma cucremMa

nojy4yaercss MOoAuGUIUPyeMoil (T. €. BHECCHHE B HeEe
W3MEHEHH  CpPaBHUTEIBHO HE  TPYIOEMKO) U
MOOWJIBHOHM (T. €. MOMKET IEePEHOCHTHCS Ha Jpyrue
m1aTGopmbl)

Oo6pazen; «Kananpl 1 GuiabTpe» pa3zouBaeT OOJBIIYIO CIOXHYIO 3aJady 1Mo oOpaboTke
JaHHBIX Ha YIOPSIOYEHHYI0 COBOKYITHOCTh HEOOJBIIMX HE3aBHCHMBIX ATAalloOB 00pabOTKH
(KaxIpIi TaKo# ATaI — «(UIBTPY»), COSAMHEHHBIX «KaHAIaMW» — MOTOKaMH JAaHHBIX. [Ipu sToM
JUISl HEKOTOPBIX 3a]a4 y1aeTcsi 100UThCs 3(pPEKTUBHOTO pelIeH s 3a cueT KOHBelepa.

System software

1\ o — -

/ \ / x ar \
{e’ BromEci EBrgenerne R ¥ DopAToUeEHES ! Hrzesc x}
) TEECT i ! CII0B \ CIOE f.: > CIIHCEA CII0E \ J

! f . ) \ i . \ I

O6pazen; «Model-view-controller» pogom u3 si3pika Smalltalk. TIpoGnema: Mzmenenus 6o
BHEWHeM NpeOCmagieHuu O0OCMAMmMOYHO 6epOSIMHbL, O00OHA U mad Jce UHGOpMAayusl
npeocmasinemcs No-pasHomy 8
HEeCKOIbKUX — Mecmax, — cucmemd
00/19/CHA ObICMPO peazuposams Ha
uzmeHneHuss  OauHvix.  Pemienue:
8bloeUms HAboOp KOMNOHEHMO8 3-

Client Controller Model View
X Munog: KOMNOHEHMO8 XPAaHeHUsl
OAQHHbIX, KOMNOHEeHmMOo8 coobliTHe | }
npeocmaesieHus o1 M3MEHUTL AaHHbIe

noavzosamernel, U KOMNOHEHMO8
obpabomku (60cnpuHuUMarowux
KOMAHObL, npeoopazyrouux
OaHHble u 0OHOBNAIOUUX
npeocmasierus,).

Puc. Omun wu3 BapuaHTOB
OpraHu3anuu B3aUMO/ICUCTBUS,
IIPeUChIBAEMBbIi oOpa3uom
MVC.

Hamo 3amerurs, 4ro 1pu
YKa3aHHOM B3aMMOACHCTBUHI
O0OBEKTBI MOJEIM OTBEUYAIOT HE
TOJIBKO 32 XpPaHCHHE JAHHBIX Kak
TaKOBOE, HO ¥ 32 OMOBEUICHHUE BCEX
MOANMMCYUKOB 00  M3MCHEHUSX

tno BECTUTb

| oBbHoBMEHWE

ILIOJ'Iy“II/ITb ,ElaHHblé

\

\

\

\

\

\
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\
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NaHHbIX. Takas JOMOJHUTENbHAs Harpy3Ka HEOJJHO3HAYHO OLICHMBAETCS Pa3HBIMH dKCIIEpTaMH,
Hanpumep, Maptun @aynep cuuTaeT 3TO pELIEHUWE HEYAauHbIM M MpeJlaraer JIpyroe, B
KOTOPOM OIOBEILIEHNE BO3JIaraeTcsi Ha 0ObEKThI yIIpaBICHUS:

—> ‘YnpaBneHnue
-
% — :IpencraBnenne ‘l,
<
:INonb3oBarenb
-—> :Mopenb

B Takoii cxeme JocTMTaeTcss HE3aBHUCHMOCTh  MOJIENM  OT  IPEACTABIICHHS,
oOecrnieunBaromiasi 00JbLIE BO3MOXKHOCTEN JJIsi TOBTOPHOTO HUCIOJIb30BAHUSL.

Ananuz eapuanmos ucnonb3068aHus BHIIOIHIETCS pa3paboTUNKaMU U BKJIIOYAET B ceOs:
® UJICHTU(UKALIUIO KIAaCCOB, YYaCTBYIOUIMX B pealu3allud IOTOKOB COOBbITHH, (Tak

Ha3bIBAEMBIX, KJIACCOB aHAIN3a);

e ompeneneHue 00sA3aHHOCTEHN KIacCOB, NX aTPHOYTOB M aCCOIMAITUH;
® yHU(UKALUIO KJIACCOB aHAJIN3a;
e KBAIM(UKAIMIO MEXaHU3MOB aHAJIU3a.

AHanu3 BapHaHTOB HCIIOJIE30BAHMS SIBIISICTCS MTEPAITMOHHBIM IPOIECCOM — ACTHUTCS Ha
HECKOJIPKO HWTEpaluii, B XO0J€ KOTOPhIX paboTa BEAETCS HAJ OIHUM WIH HECKOJIHKUMH

o O OO

Havano Use Case A Use Case B Use Case C
uTepaumnu
- -———— -———
f 1 f 1 f 1
N - N R
KoHel
uTepaunu Usg—Cs_ise Use-Case Use-Case
Realization A Realization B Realization C

WtepaumAa n Wrtepauma n+1 Wtepaumna n + 2

(HO He BceMH cpa3y) BapHaHTaMu Hucnojb3oBaHus. Kak mpaBuio, pacrpeneieHue BapHaHTOB
WCTIOJB30BAHMSI  TIO  HMTEpAlMsIM  OCYIISCTBJISIETCS HA  OCHOBE WX  NPUOPUTETA
(BBICOKOTIPHOPHUTETHBIC PaHbIIIe, HU3KOTPUOPHUTETHBIE TTO3XKE).
[Iaru aHanu3a BapHaHTOB UCIOJIb30BAHUS:
1. YTouHeHHE U JOTOJHEHUE ONIMCAHUI BApUAHTOB UCIIOJIb30BaHUS.
2. Jlng kaxao¥ peanu3aluy BapruaHTa UCIIOIb30BaHUS:
a. BrisBieHME KJaccoB, Y4acTBYIOIIUMX B pealu3allid MOTOKOB COOBITUH BapHuaHTa
HCI0JIb30BAHUS.
b. Pacnpenenenue mnoBeneHus, peanu3yeMOro BapUAaHTOM HCIOJB30BaHUSA, MEXKIY
KJj1accamu (00513aHHOCTH KJIACCOB).
3. Jlis kaaoro BBISBJICHHOTO Kjlacca aHajin3a:
a. Ompenenenue 00s3aHHOCTEN KItacca.
b. Omnpenenenune aTpuOyTOB U aCCOIMAIIII.
c. Kpanudukanus MmexaHW3MOB aHaIU3a.
4. VYuuduxanus KIaccoB aHAINA3a.
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Knaccel ananmsa oTpakaioT (yHKIMOHAJIBHBIE TPEOOBAaHHS K CHCTEME M MOJCIUPYIOT
0o0BbekThl mpeaMeTrHoil oOnactu. COBOKYNMHOCTh KJIACCOB aHaiW3a MpEACTaBlseT CoOoM
HAaYaJIbHYI0 KOHIICTITyaIbHYI0 MOJENIb CHCTEMBl. JTa MOJENb IPOCTa H  IO3BOJISET
COCPEIOTOUUTHCS Ha peann3anuu (YHKIIMOHAIBHBIX TPeOOBaHMWM, HE OTBJICKAACh HA JCTAIH
peanuzanun, obecniedeHre 3PEGEKTHBHOCTH W HAASKHOCTH. [ pemieHus: 3TUX BOMPOCOB
rOTOBasi MOJIENb aHAIHM3a TPAHCPOPMHPYETCSI B MPOCKTHYIO MOJIENb B XOJI€ NMPOCKTUPOBAHUSL.
B noTtokax coObIThit BapuaHTa UCII0JIb30BaHUW BBIABIIAIOTCA KJIACChbl TPEX TUIIOB:
® T'PaHHUYHBIC KJIACChI, SBJIAIOIMIUCCA NOCPCAHHMKAMHU IIpU BSaI/IMOJICfICTBHH C BHCIIHUMHA
00BEKTaMU;

® KJIACCBHI-CYIIHOCTH,  HPEJACTABISIIOIIME COOOW  OCHOBHbIE  aOCTpakuMM  (TIOHATHUSA)
pa3zpabaThIBa€MO CHCTEMBI;

®  YIIPaBISIONINE KIIACCHI, 00€CTICUNBAIONINE KOOPANHAIIHNIO ITOBEIEHUS 00OBEKTOB B CHCTEME.

[TpaBumno 8blOeeHUs N R
CPAHUYHBIX  KIAccos: A KaXIou N i
CBSI3M MEX]y ICUCTBYIOIINM JIMLIOM U Student Register for Courses
BapHaHTOM HCIIOJIb30BAHUS Course Catalog
co3zaercs rpaHUYHBIN KJacc,
OTBCHAIOLIHH 3a AGHHO®C Regisi:?::rrzid:u?::sForm Couizggl;:‘a(:?);y;;stem

B3auMoJeicTBHE. THUIBI TpaHUYHBIX
KJIACCOB:
® TI0JIb30BaTENbCKUM HHTEpPeiic (0OMeH mHpopmanueit ¢ moap3oBareneM, 0e3 aeranenn Ul —
KHOTIOK, CITHCKOB, OKOH);
® CHCTEMHBII uHTepdeiic u
armapaTHbI unrepdeiic SO )
(McroNIb3yeMbIE  TIPOTOKOJIBI,  0€3 A
neTaneil UX peansaiyn). Student Register for Courses Course Catalog

CriocoObl  @vlOenenus  Kuaccos-

cywHocmet:
e [IlepeBox  Ou3Hec-cymHOCTEH U3
OM3HEC-MOJICNI B KJIACCHI-CYIITHOCTH. SR
RegistrationController
e Anaim3  rioccapusi  (HEKOTOPBIE
TEPMUHBI SIBJISTIOTCSA MMEHaMH
HMCKOMBIX KJIACCOB-CYITHOCTEH).
e AHanu3 ONMCAaHUN BAPUAHTOB MCIIOJIb30BaAHMUS.

[IpaBuno ewidenenus ynpasnarowux Kiaccos: NS KaXJA0r0 BapUaHTa HCIOJIb30BAaHUS
CO3/aeTCs OTBETCTBEHHBIN 3a €ro peaan3aliio Kjiacc ynpaBieHUs.

Bce co3nanHble mpu aHanu3e JAaHHOIO BapuaHTa WCIOJB30BaHUS KIJIACChl aHalu3a
MTOMEIAI0TCS Ha
nyarpammy VOPC
(View Of Participating

Classes).
Pacnpenenenue
MOBCICHUSI,
peainzyemMoro varpama
B apI/IaHTO M nocneaoBatenbHoCTeH

WCIOJIb30BAHMS, MEKTY

KJIaCCaMU pean3yeTcs

C MMOMOIIBIO AUArpamMm

B3aUMOJEHUCTBUA [uarpaMma
Koonepaumm

(nnarpamMm

IOCJIEIOBATEILHOCTH U

KOOTIEPATUBHBIX
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auarpamm). JluarpaMmmsl OCi€A0BAaTEILHOCTH U KOOIIEPATUBHbIE IUArPaMMBbl SIBJISIFOTCS KaK Obl
JBYMsI OPTOrOHAJIbHBIMU IIPOEKLUSIMH, ONHUCHIBAIOIIMMH B3aUMOIeHCTBUE (MIPOEKIUS Ha
BEPTUKAIbHYIO IJIOCKOCTh — JUarpamMma nocjiae10BaTesIbHOCTH, Ha TOPU30HTAIbHYIO —
TUarpaMma KOOTICPaIlHH ):
Bunpl 00s13aHHOCTEH KI1aCCOB:

e 3HaHue:

O Hanuuue uHGOpPMaIUH O JAHHBIX UM BBIYMCIIEMBIX BEIHMUNHAX;

O Hanuuue HHGOpPMaIUH O CBA3AHHBIX 0OBEKTAX.
e JleilicTBue:

O BBINIOJIHEHUE HEKOTOPBIX JEHCTBUI caMUM 00BEKTOM (TpreM U 00paboTKa BXOASIIUX

COO0IIIeHU);
O HWHULMALMS AeUCTBUN APYruX 0ObEKTOB (OTIPABKA HCXOIAIINX COOOIIEHUH);
O KOOpIUHAILMS IEHCTBUN APYruX 0ObEKTOB (IOCPEIHUYECTBO).

X ol | 2=

I (R I
—1 (R I
I —> I N A
[ I (— I
' ' T 1]
Sequence Diagrams Collaboration Diagrams
Use Case Use-Case Realization

B mporniecce aHann3a KOHKPETHOTO BapHaHTa MCIIOIB30BAHMS B TIEPBYIO OYEePEIb CTPOUTCS
aMarpaMMa  TOCJIeZOBAaTeIbHOCTH, ONKCHIBAIOMIAs OCHOBHOW IOTOK COOBITHH W €ro
MOTYMHEHHBIC TTOTOKHU. {151 KaXKI0TO abTepHATHBHOTO MOTOKA COOBITHHA CTPOUTCS OTAEIbHAS
JrarpaMma TociIeI0BaTeIbHOCTH.

OO0s13aHHOCTH Ka)I0Tr0 Kjlacca OIpPEeNessitoTCs, UCXOs W3 COOOIIeHWH Ha AMarpaMmmax
B3aMMOJICHCTBHS, U JTOKYMEHTUPYIOTCS B KJlaccax B BHJE «ollepanuil aHainsa». B mpoumecce
MPOCKTUPOBAHUS KaXJas «olepanus a”aim3a» Oyaer mpeoOpazoBaHa B OAHY wWiu 0Oojee
oTiepanui Kiacca, KOTOpbIe B JalbHEHeM OyIyT peann30BaHbl B KOJIE CHCTEMBI.

[Ipy mocTpoeHMHM JAuMarpaMM B3aWMOJCHCTBHUS BO3HUKAIOT MPOOJIEMBI TPAaBUIBHOTO
pacripenesieHust 00s13aHHOCTEH MeXIy KiaccaMu. J{JIsl UX pemeHus CyImecTByeT psia 00pas3IoB:
Information Expert, Creator, Low Coupling, High Cohesion.

Obpaszey “Information Expert”. Ilpobnema: HyxHo ompenenuTs HamOoJiee oOIIUi
NPUHIMI pacipesieneHusl o0s3aHHOCTeM Mexnay kiaccamu. Pemenue: Crnenyer Ha3HauuTh
00513aHHOCTF MH(QOPMALNMOHHOMY 3KCIEPTy — KJIacCy, y KOTOpOTO HMeeTCsl HHGOpMAIs,
TpeOyemasi 1715 BbINOJHEHUs o0si3anHOoCTU. [Ipumep:

: RegistrationController

3: Il get schedule(forgemester)

10: // update with new selections( )

: Student : Schedule

75



[Ipy BBINOJHEHUM NOJYMHEHHOTO IOTOKAa coObiTui "OOHOBUTH Trpaduk" BapuaHTa
UCII0JIb30BaHUs "3aperucTpupoBaTbcs Ha Kypchl" CTYAEHT-NIOJB30BaTENb JODKEH IOIYYUTh
JIOCTYI K cBoeMy Tpaduky mpexzae, yeM u3MeHuTh ero. CormacHo oOpasiyy "Information
Expert", Hy)xHO ompenennTh, 0OBEKT KAaKOTO Kiacca COAEPKHUT HHGPOPMAIHMIO, HEOOXOAUMYIO
s goctyna K rpaduky. Ha sty posb WHGOpPMAMOHHOTO JKCIIepTa, OYEBUIHO, MPETEHAYET
00BeKT Kiacca-cymHoctr Student, MOCKOIBKY TpaduK MPUHAUICKUT UMEHHO emy. [losTomy
coobmenue 3 "get schedule(forSemester)" nomkHO OBITH HAMPABIEHO OT KOHTPOJUIEPAa OOBEKTY
knacca Student. Ilocne Toro, kak CTYJEHT MOJIYyYUT TpaduK U BHECET B HErO0 HEOOXOIUMBIE
M3MEHEHHUsI, OHU JIOJKHBI ObITh 3aukcupoBaHbl B 00bekTe Schedule. B nanHoM ciydae yxe cam
oobekte Schedule Oymer wurpath poab HWHPOPMAIMOHHOTO JKCIEpPTa, TOCKOJBKY OH
HETIOCPEACTBEHHO JOCTYIEH KOHTPOJIIEpy, U coobmenue 10 "update with new selections" Oyaet
HaIpaBJICHO IMEHHO eMY.

CnencrBus:

[Ipu pacnpenenenun o6Gsi3anHOCTEl 0Opaser] Information Expert mcmosib3yercss ropaszio
gaimie Jto00ro apyroro odpasia. BoabIIMHCTBO COOOIMICHUIT Ha JuarpaMmax B3auMOJICHCTBHS
COOTBETCTBYIOT AaHHOMY oOpasiy. OOpaszen Information Expert He cOAEpKUT HESICHBIX WU
3aIyTaHHBIX WJIEH W OTpakaeT OOBIYHBI MHTYHTHBHO MOHATHBIA 1moaxoj. OH 3aKiovaeTcs B
TOM, YTO OOBEKTHI OCYIIECTBIISIOT JCHCTBHS, CBSI3aHHBIC C MMEIOIICHCS y HUX WH(pOpMAIHEH.
Ecmu nadopmanus pacnpeneneHa MexXIy pa3TUIHBIME 00bEKTaMH, TO TIPU BBITTOJHEHUH OOIIEH
3aJ]a4u OHU JIOJDKHBI B3aUMOJICHCTBOBATD C TIOMOIIBIO COOOIICHUH.

B HekoTopbIx cuTyanusx npumeHenue oopasua Information Expert nexxenarenbHo.

Obpasey "Creator"”. I[Ipobrema: HyxHO onpenenuTh, KTO JOHKEH OTBEYATh 3a CO3/IaHUE
HOBOTO DJK3eMIUIipa Hekotoporo kimacca. Co3laHue HOBBIX OOBEKTOB B OOBEKTHO-
OPUEHTUPOBAHHOM CHCTEME SIBIISIETCS OJHUM W3 CTAaHIAPTHBIX BHJOB JIESATEIBHOCTH.
CrnenoBaTenbHO, TIPU Ha3HAYEHUU OOS3aHHOCTEH, CBS3AHHBIX C CO3JaHHEM OOBEKTOB, MOJIE3HO
PYKOBOJICTBOBATHCSI HEKOTOPHIM OCHOBHBIM NPUHIHIIOM. Peuwenue: Cremyer Ha3HAYUTH KIaccy
B o00s3aHHOCTR C€O3/1aBaTh SK3EMIUIIPHI Kiacca A, €CIU BBINOJIHIETCS OJHO W3 CIEIYIOIIUX
YCJIOBHIA:

* kJacc B arperupyer, COIepKHUT WK aKTUBHO HCIIONIB3YEeT OOBEKTHI Kitacca A,

* kjjacc B oGnajgaer naHHBIMU MHULMAINA3AIMU, KOTOpblEe OYAyT mepenaBaTtbcs 00beKTam
KJj1acca A npu ux co3gaHud (T.e. kiacc B sBiseTcss ”HPOpMaIIMOHHBIM 3KCIIEPTOM).

Kiacc B npu aTom onpenensieTcst Kak co3aaTelb (creator) 00bEKTOB Kitacca A.

Eciin  HECKOJIbKO KIIacCOB  YIOBJIETBOPSIOT O3THUM YCIOBHSM, TO MPEINOYTHUTEIbHEE
KCIOJIb30BaTh B KAUECTBE CO3AATEINS KIJIACC, arpEruPYIOLIMIA WIIH COIEPKAIIUNA KIace A.

IIpumep: 1lpu BHINOJHEHUH TOJYMHEHHOTO 1MOTOKa coObiTuii "Co3narh rpaduk" BapuaHTa
HCI0JIb30BaHUA "3aperucTpupoBaThCcsi Ha Kypchl' HEOOXOAMMO PEIINTh, KTO JOJDKEH OTBEYaTh
3a co3aHue HOBOTO rpaduka B cucreMe. Ha prc. mokazaHsl JBa BO3MOXKHBIX BapUaHTa PEIICHHS
9TOM 3a7a4H.

: RegistrationController : RegistrationController

\ 9: // create with pfferings()

/ 9: // create with\Qfferings( )
: Student - Schedule : Student

10: // add schedyle(Schedule)

10: // create and add shedule()
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CornacnHo o6pa3sity "Creator", o0a penieHus moaxoiT, Tak Kak ¢ OJHOW CTOPOHBI OOBEKT-
KOHTpOJUIEp 00JIaaeT JaHHBIMH, HEOOXOIUMBIMH JUISI MHUIUAIN3ALUU, C JAPYrod CTOPOHEI
00bekT Student arperupyer 00bekTH Schedule.

Cneocmsus: Oo6pazerny "Creator" ompenemnsier cnoco0 pacmpeneneHus o00s3aHHOCTEH,
CBSI3aHHBIN C TIPOILIECCOM CO3JaHHS 0OBEKTOB. B 0OBEKTHO-OPHEHTHPOBAHHBIX CHUCTEMax JTa
3amaua sBISETCS HambOoJsiee pacmpoctpaHeHHOW. OCHOBHBIM HaszHaueHueM ooOpasma Creator
SIBIISICTCST BBISIBIICHUE OOBEKTA-CO3AATeNs, KOTOPHIM IMPH BO3HMKHOBEHUH JIFOOOTO COOBITHS
JOJDKEH OBITh CBSI3aH CO BCEMH CO3JaHHBIMH WM oObektamu. Ilpm Takom momxoxe
oOecrieuynBaeTCsi HU3Kask CTEIIEHb CBSI3aHHOCTH OOBEKTOB.

B HEKOTOpBIX CiIydasx B KadeCTBE CO3JATelsi BBIOMpAETCS KIIACC, KOTOPBIA COACPIKUT
JaHHBIC MHHUIIMAIU3AINH, ITepeaBacMble 00BEKTY BO BpeMs ero co3fanus. Ha camom nene 3To
npuMep ucnoiap3oBanus oopasua Information Expert.

Oobpaszey "Low Coupling” (nuskas cesasannocms). Ilpobnema: HyxHO pacnpenenuThb
00513aHHOCTH MEXy KITacCaMH TaKHM 00pa3oM, YTOObI CHU3UTh B3aMMHOE BIIUSTHHE U3MEHEHHH
B HUX ¥ TIOBBICHTH BO3MOXKHOCTh TIIOBTOPHOTO HCIOJB30BaHUA. Pewenue: Cremyer
pactpeenuTh OO0OS3aHHOCTH TakuM o0pa3oM, 4YTOObI 00€CHeYUTh HHU3KYHO CBSI3aHHOCTD.
CesizanHOCTH (coupling) — 3TO Mepa, ONpeAeIIAroIIas, HACKOJIbKO KECTKO OJIMH AJIEMEHT CBS3aH
C IPYTMMH DJIEMEHTaMH, WM KaKUM KOJIMYECTBOM JAHHBIX O JPYTUX AJIEMEHTaX OH 00jasaer.
DJNEeMEeHT ¢ HU3KOH CBSI3aHHOCTBIO 3aBHCUT OT HEOOJBIIOrO YHCiIa APYrux 371eMeHToB. Kiace ¢
BBICOKOM CBSI3aHHOCTBIO 3aBHCHT MHOXECTBa JPYrHMX KiIaccoB. Hanmuume TakMX KIIaccoB
HEXXEeJaTeIbHO, MOCKOJIBKY OHO MIPUBOIUT K BOSHUKHOBEHHUIO CIIEIYIOMIMX POOIeM:

e lI3MeHEeHMS B CBSA3aHHBIX KJIacCax MPUBOIAT K JIOKATBHBIM U3MEHEHHUSM B JJAHHOM KJIacce.

e 3arpyaHseTcs TOHUMaHHUE KaXKIOTO KJIacca B OTJEILHOCTH.

e VYCIOXHSETCS  TOBTOPHOE  KCIIOJNIb30BaHWE, TIOCKOJBKY JUII  3TOTO  TpeOyeTcs
JOTIOJTHUTEIHHBIN aHAIN3 KJIACCOB, C KOTOPHIMU CBSI3aH JTAHHBIHN KJIacc.

Ilpumep: PaccMoTpuM MNOAYMHEHHBIH MNOTOK coObiTHii "Co3nmath rpaduk" BapuaHTa
WCIIOJIb30BaHMsl "3aperucTpupoBaThCa Ha Kypchl' (mpeapiaymuii pucyHok). CormacHo o0pasity
"Low Coupling", HamnydimuM pelieHueM SBIISETCS BapHaHT CIIpaBa, MOCKOJBbKY IPU 3TOM Y
kiacca RegistrationController Oyzmer Ha oAHYy CBsi3b MEHbIIE (T.€., Oymer oOecrieueHa Oosee
HU3Kas CBS3aHHOCTB ).

Cneocmsus.: Ob6pazer; Low Coupling moanepkuBaeT He3aBUCUMOCTD KJIACCOB, YTO, B CBOIO
ouepesb, TOBBIIIAET BO3MOXXHOCTH MOBTOPHOTO HCIIOJNB30BaHUS. Ero Hemb3st paccMaTpuBaTh
M30JIMPOBAHHO OT APYrux 00pa3ioB, Takux kak Information Expert u High Cohesion. On Takxke
oOecrieurBacT BBITIOJHEHUE OJHOTO W3 OCHOBHBIX IPHHIIMIIOB MPOCKTUPOBAHUS, TIPUMEHSIEMBIX
MIPH pacIipeieIieHuH 00sI3aHHOCTEH.

Oobpaszey "High Cohesion"” (svicoxas ¢ynkyuonanvHas npoyHOCMb ULU  CUTbHOE
sayennenue ooszannocmeti). I[lpobaema: HyxHO pacnpenenuTh 00s13aHHOCTH MEXKY Kiaccamu
TakuM 00pa3oM, YTOOBI KaXKIbIH KJIACC HE BBIOJHSJI MHOTO PAa3HOPOIHBIX (YHKITUH WU
HECBSA3aHHBIX MEXy co00M 00s3aHHOCTEH. Takue Kiacchl co3/1aBaTh HEXKENATEIbHO, IOCKOIbKY
OHHM TIPUBOJIAT K BOSHUKHOBEHHUIO TaKUX K€ MPOOJIEM, KaK y KIIACCOB C CHIIbHOW CBSI3aHHOCTBIO.
Pewenue: Crnenyer pacnpenenuTs 00513aHHOCTH TaKUM 00pa3oM, 4TOOBI 00ECTICUUTHh BBICOKYIO
(YHKIIMOHATLHYIO TMPOYHOCTh. B TepMHHAX OOBEKTHO-OPUEHTUPOBAHHOTO TIPOCKTUPOBAHUS
(hyHKIMOHANIBHAS TIPOYHOCTH (cohesion) — 3TO Mepa B3aUMOJICHCTBUS UM HEMPOTHBOPEUUBOCTH
oOs3aHHOCTeN Kiacca. CuuTaercs, 4TO 3JIEMEHT O0JIajaeT BBICOKOM MPOYHOCTHIO, €CIH €ro
00s13aHHOCTH TECHO CBS3aHBI MEXIY COO0OM, U OH HE BBIMIOJHICT U3JIUIIHETO0 00beMa paboThI.
B pomu Takux 35IeMEHTOB MOTYT BBICTYIIATh KJIACChI, OJICHCTEMBI, MOYIIU U T.I.

Krnacchl ¢ HU3KO0# IPOYHOCTHIO, KaK MPABUIIO, BHITOJIHIIOT 00S3aHHOCTH, KOTOPBIE MOXKHO
JIETKO pacIpeNieIuTh MEXIy HECKOJIbKUMHU KiaccaMu. [py0o roBopsi, MOXKHO TOACIHTH KJIAcC
IBa WM Oojiee, OTMEPUB KaXIOH YacTH ITOJMHOMKECTBAa aTpHOYTOB M OMEpAIMif, TaK YTOOBI
MTOJTYYMBIIUECS 9aCTH OBLITH (PYHKIIMOHAIBHO TIPOYHEI.

Ilpumep: Vcmonb3yem TOT e MpHUMEp, 4TO W JUId mpenpiaymero obpasma. CormacHo
o6pasiy "High Cohesion", Haumydmimm penieHueM TakKe SIBJISETCS BAPUAHT CIIPaBa, MOCKOJIbKY
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npu 3toMm kiacc RegistrationController nenerupyer 00s13aHHOCTb CO3JaHHMsI HOBOIO OOBEKTa
kimacca Shedule kmaccy Student, u y camoro kmacca RegistrationController Oyxer Ha omHy
00s3aHHOCTh MeHbLIEe (T.€., €ro NnpouyHocTh Oyzaer Bbimie). OOsg3aHHOCTH oTHaHHas Student
OTHOCHTCSI K TOMY € POJy, YTO M APYrHe €ro OOS3aHHOCTH, TaK KaK KacaeTcsl MOPOKICHHS
00BEKTOB — YacTeH.

Cneocmeus: Kak mpaBmiio, KJIacC € BBICOKOW MPOYHOCTBIO COJECPKHUT CPABHUTEIHHO
HEOOJIBIIIOE YUCII0O METOJ0B, KOTOphIe (YHKIMOHATHHO TECHO CBSI3aHBI MEXIYy COOOW, M He
BBITIOJTHSET CIMIIKOM MHOTO (yHKmmiA. OH B3aMMOACWUCTBYET C JPYTMMHU KIIACCAMHU JUIS
BEITIOJTHEHUST Oo0Jiee CIIOKHBIX 3a1ad. BbeICcOkas cTernmeHb OJHOTUIHON (YHKIIMOHAJIHHOCTH B
COYETaHWU C HEOOJBIINM YUCIIOM OTEpaluil YIPOIIAIOT MOAICPKKY U MOAM(HUKALINIO Kilacca, a
TaKXe BO3MOXKHOCTb €0 MIOBTOPHOTO HCIOJIE30BAHUS.

Cnenyer oOpaTuTh BHHMAaHHE, YTO OOS3aHHOCTBHIO IK3EMIUISIPOB KJIACCOB SIBIIACTCS HE
TOJIBKO MpHEM COOOIIEHHH, HO U UX OTIpaBKa ApYyruM oobekTaM. To ecTh 00bEKT 00s3aH 3HATDH
0 Jpyrux oO0BEKTaX, KOTOPBIM OH OojdceH OyHeT TOChUIaTh cooOmieHus. Pacrpenenutsb
00513aHHOCTH TAKOTO poja MO3BOJISIOT 00pasubl Cyenaputi mpauzaxyuu 1 Mooenv npedmemnoii
obnacmu. Ouum BBeaeHbl MapTtuHoM @DaynepoM B KHHTE «APXUTEKTYpa KOPIIOPATHBHBIX
MIPOTPAMMHBIX TTPHIIOKCHUI.

Obpasey « Cyenapuii mpau3axyuuy
AHHOTauus: B ympaBnsiomieM Kiacce 3aBOJUTCS 1O OJHOW OINEpaldd Ha KaXbIi 3aIpoc.
DK3eMIUISIp YIPaBISIONIETO Kiacca 00eCleYnBaeT MPaBUIBHYIO ITOCIEIOBATEIBHOCTD IIaroB
creHapusi o0pabOTKH KaXKJI0TO 3ampoca, pacchuiasi COOOMmEeHnsI 00bEKTaM CYITHOCTSIM, KOTOPbIE
caMH 10 cebe He pearn3yloT CII0XKHOTO IOBEICHHs. THIOBas IOCIEA0BATEIFHOCTh IIarOB
TakoBa: 1) mpueM BXOJHOTO 3ampoca; 2) MoJydeHHe JaHHBIX U3 0a3bl; 3) 00paboTKa NaHHBIX; 4)
BbIJIava pe3ynbraTta. Bee ciiokHOe MmoBeieHre peain30BaHo B KOHTPOJUIEPAX.

JCKM3:

Controller

service1()
service2()

Data

Ha3nauenme: [11aBHOE JOCTOMHCTBO: HPOCTOTA, €CTECTBEHHOCTb, IPOU3BOJAUTEIBHOCTD.
[Mogxonut nans HeOosblIMX HpuiokeHWH. Hemocrtatok: mpu yCIOKHEHWH OWU3HEC-JOTHMKU
TyOonmupyeTcst 00IbII0e KOTMYECTBO KOJIA — CHIDKACTCS THOKOCTh M COTTPOBOXKIAEMOCTh. B Takux
CITyJasix Hy)KHO IPUMEHATh 00pazer] «Moenb npeaMeTHOH 00IacTm.

[Tpumep B3ammoaeicTBUS coraacHo o0pa3iy «CrieHapuil TpaH3aKIIHI:

: RegForCoursesForm : RegController : Student : DBManager

| 2: saveSchedule( );l
3: ddScheduIe(ScthIe)

1

1

1
4: save(Schequle, Student

|

OOBEKT-KOHTPOJITIED BEACT TPAH3AKIMUIO (COXpPAaHEHHE PACIHUCAHHS) TIO CIEHAPHUIO
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OT Hayaya J0 KOHIIA.

Obpasey «Mooenv npedmemnoti oonacmuy
Annoranusi: OOsi3aHHOCTH MO 00pabOTKE 3alpOCOB pacHpeNeeHbl IO CETH OOBEKTOB-
cymHocTed. B mpunoxeHun cospaercss ol 0OBEKTOB, ONMCHIBAIOUIUMX CTPYKTYpHBIE U
MOBEJICHUYECKUE AaCIeKThl MpeaMeTHol oOmactu. [loBeneHwe coueTaercss C JMaHHBIMH H
peanu3yercss B CYHIHOCTSX. YTIPABISIONINE OOBEKTHI JOBOJBCTBYIOTCS POJBIO TOCPEITHHUKOB
MEX Ty TPAaHUYHBIMH OOBEKTaAMH U CYITHOCTSIMH.
JCKM3:

Entity1

op11()
opl2() p=—==—==—==—=-

J, - Data
- R -~ /
>
op21() o
p31()

Ha3znauenme: IloaxomuT [uisi mpuiiokeHWil ¢ 3amyTaHHOW OusHec-morukod. Hemocrarok:
CO3/laHHE MOJIENIM TpEeIMETHOM oOnactu OoJjiee TPYJOEMKO, YeM peaau3alus CLEeHapHs
TpaH3aKUMH. B MpOCTBIX Cilydasx HY»KHO IPUMEHSATh CLIEHAPUI TPaH3aKI[1H.

IIpumep: B cucteme perucTpalvy Ha Kypchl OM3HEC-JIOTMKa paclpesieieHa MEeXKIy KilaccaMu-
CYLIHOCTSMHU

: RegistrationController

9: deleteSchedule(Semester) J/

: Student.

10: delete() J/

: Schedule

11: removeStudent(Schedule) J/

CourseOffering

OTtnenbHBIC 3TANBl YIAICHHS PACITUCAHUS PEATU3YIOTCS OTACIbHBIMU 00bekTaMu. OOBEKT
CTYyIEHT OOHY/IsIeT B ceO€ CCBhUIKY Ha paclnuCaHhe M IepefacT paboTy maibiie OOBEKTY-
pacniucannio. OOBEKT-paciMcaHnue OTCHIJIAET 3aMpPOC Ha yJAJICHHE CCHUIKK Ha ce0s u3 00beKTa-
Kypca 1 0CBOOOKIaeT 3aHUMAEMYIO COO0M MaMsTh.
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Ecnu Obl mpuMeHsics cyenapuii mpan3axyuu, B3auMOJEHCTBUE BBITIISAIENO ObI TaK:

: RegistrationController

9: deleteSchedule(Semester) \
/ \l, 11: removeStudent(Schedule)
Student 1 10: gelete( ) CourseOffering
: Schedule

B sToM BapuaHTe BCIO TPaH3aKIUIO BEJAET 0OBEKT-KOHTPOJLIED.

HaGop o0s3aHHOCTEN KI1acCOB, MOJYYCHHBIM B PE3YNIbTATe MX PACIPEACIICHHS, JTODKCH
OBITh MPOAHAIN3UPOBAH HA IPEMET BBISIBIICHUS U YCTPAHEHHUSI CICTYIOIUX POOIeM:

* TyOIMpPOBaHUS OJIMHAKOBBIX 00S3aHHOCTEH B pa3IMYHBIX KIIACCaX;

* IPOTUBOPEUYUBBIX 00A3aHHOCTEN B paMKax Kijiacca;

* KJIACCOB C OJHOI 005S3aHHOCTBIO MJIK BOOOIIE 0e3 00sA3aHHOCTEH;

* KJIACCOB, B3aUMOJICHCTBYIOIUX C OOJIBIIUM KOJIMYECTBOM JPYTUX KJIACCOB.

Ampubymul Knaccoe ananuza ONPEEISIOTCS, UCXO0I U3 3HAHUN O MpPEeAMETHON o0nacTu,
TpeOOBaHUI K cucTeme, TIjoccapusi U OusHec-Monenu. B mpouecce ananmuza atpuOyThl
ONPENENAOTC TOJBKO JUIsl KJIAcCOB-CYHIHOCTEH. ATpUOYTHI JOJKHBI OBITH IPOCTBIMHU.
CrnosxHble aTpuOyThI JOKHBI MOJIEIIMPOBATHCS KaK aCCOLMAIUN MEK/Y KJIaCCaMH.

Cesazu mexcoy knaccamu OIpeAeNsoTcs B JBa drana. HavanpHblil HaOop cBs3eit
ONpeJieNiieTCss Ha OCHOBE aHalM3a KOONEepaTUBHbIX jauarpamMMm. FEcium 1aBa  o0Obekrta
0OMEHHUBAIOTCSI COOOIICHUSIMU, MEXITY HUIMHU JOJDKHA OBITh aCCOITAAIIHSL.

: ReqgisterForCoursesForm

<<boundary>>
RegisterForCoursesForm

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

<<control>>
: RegistrationController RegistrationController

Ha BTOpoMm »3Ttame, ucxojs U3 3HaHUM O NMPEeIMETHOM 00JIacTH, CO3JAIOTCS CBSI3U MEXKIY
KJIACCaMH-CYIIHOCTSIMHU (acCOIMAINK, arperamuu, o0oomenus). KoMmo3umum BeIIesSIOTCS HA
JTare NpoeKTUPOBAHUS, BO BpEeMs aHAJIM3a UCIIOJIB3YIOTCS TOJIBKO arperauuu.

Keanuguxayus mexanusmos ananruza COCTOUT B TOM, 4TO:
= CocraBisieTcs CIIMCOK BCEX MEXaHU3MOB aHAJIN3a.
= Kyaccel aHanu3a CTaBsTCS B COOTBETCTBHE MEXaHHU3MaM aHaJn3a.
=  OnpenenstoTcsl XapaKTepUCTUKY MEXaHU3MOB aHAIN3A.

MexaHu3Mbl aHaIM3a UTPAIOT CIAEAYIOIINE POJIU:

*  OrpaxaroT HeQpyHKIMOHAJIbHbIE TPEOOBAHUS K CUCTEME (HAJIe)KHOCTh, 0€30I1aCHOCTh U T.J.)
" UX p€alin3allvio B apXUTCKTYPC CUCTCMBI.

= [lpencraBistoT coboit HaOOp TUIIOBBIX pElICHUN, WM OOpa3loB (patterns), MPUHATHIX B
KayecTBE CTaHJlapTa JaHHOTO MPOEKTa.

= [l0o3BOJISIIOT COCPENOTOUNUTHCA Ha NpeoOpa3oBaHUM (DYHKIMOHAJIBHBIX TpeOOBaHUN B
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IIpOrpaMMHbIe a0CTPAKINH, OTBJIEKAsICh OT OCOOCHHOCTEHN peanu3alii.
TaK, umes A€o C YCTOI>'I‘{I/IBI)IMI/I Kj1acCaMu, J0CTATOYHO YKa3aTb MJId HUX MEXAHHU3M
«persistency», He 32 JyMbIBasiCh KAK UIMEHHO OYET pealn30BaHO COXpaHEHHE MX HK3EMILIIPOB B
0a3e nanHwx. [Ipumep:

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

B onucanus xinaccoB, COMOCTABIEHHBIX C APXUTEKTYPHBIMU MEXaHU3MaMH, 100aBISIOTCS
JOTIOJTHUTEIIHbHBIE XapaKTePUCTHKH, HAIIPUMED:
Xapaxtepuctuku kinacca Schedule:
e (O06bem: 1o 2000 rpadukoB.
e YacroTa nocryna:
o Cosznanue: 500 B 1eHb.
o Urenue: 2,000 oOpamienuii B gac.
o Oonosnenune: 1,000 B 1eHb.
o Ynanenue: 50 B 1eHb.
Vuugukayus xnaccoé amanuza 3akimodaeTcs B HM3MEHEHUM MOJEIU aHaIU3a TaKUM
00pazoM, 4ToObI COOTIOATOCH BHIITOJTHEHUE CIICTYIONIUX YCIOBHIA:
e UM U ONHCAHHE KaXJOro Kiacca aHalu3a JOJDKHO OTpa)aTh CYLIHOCTb €ro pPOJiM B
CUCTEME;
® KJIaCChl C OJAMHAKOBBIM MOBEACHUEM, WU MPECTABIIAIOIINE OJHO U TO KE SIBJICHUE, TOJKHBI
00BEIUHATHCA,
® KJIACCBHI-CYIIHOCTH C OJIMHAKOBBIMHU aTpuOyTamMH JIOJDKHBI OOBEOUHATHCS (JaXKe eciau HX
MOBEJICHNE OTJIMYACTCS).
[To pesynpraTam yHU(DUKAIIMKA KIACCOB JOJDKHBI OBITH MOIM(DHUIIMPOBAHBI OIMHCAHUS
BAPUAHTOB KCII0JIb30BAHMUSL.
[To oxkoHYaHMM MOJIETb aHAJIM3a JOJDKHA OBITH [OIBEPTHYTA IIPOBEPKE:
Bce nu xitaccel 000CHOBaHBI HaJIeKaIUM 00pazom?
OTtpaxkaeT 11 UMs KaXkJI0ro Kiacca ero poJib?
[IpencraBiser nu Kjaacc €AUHCTBEHHYIO, YETKO ONpeeIEHHYI0 a0CTpaKIio?
SBnsttoTCs 11 Bee aTpuOyThl U 00s13aHHOCTH KJlacca (PYHKIIMOHAIBHO CBSI3aHHBIMU?
OTpaxaroT JI1 Ki1acchl BCIO PYHKIIMOHAIBHOCTh BAPHAHTOB UCIOJIb30BaHUIO, 3aKIIOYCHHYIO
B OCHOBHBIX, ITOTYUHCHHBIX U aJTbTCPHATHBHBIX MTOTOKAX COOBITHII?
6. OmHO3HAYHO JIM pacHpeiesIieHO TIOBEICHHE 10 Kiaccam?
YnoMuHaeMble B JTIEKIIMHA 00pa3iibl MOAPOOHO ONMMcaHbl B KHUTax [4] u [5].
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Nekuusa 8. npoeKTVIpOBaHMe nporpammMHoOro obecnevyeHus

[IpoexTrpoBaHuE CUCTEMBI SIBJISIETCS IOMCKOM OTBETA HA BOIIPOC KAK CIENYET CHAENATh TO,
YTO ClenyeT chenarb. J[pyrMMu CiloBaMH, BHMMaHHUE COCPEJNOTOYEHO B IIEPBYIO O4YEpelb
Ha yJIOBJICTBOPEHUH HE(PYHKLIMOHAIbHBIX TPEOOBAHUN M aJanTallM MpPOEKTa K MpeAcTosueit
pean3anum.

Oranel NPOEKTUPOBAHUS:

1. IIpoexTnpoBaHUE apXUTEKTYPbl CHCTEMBI.
1.1. Unentuduxanuss apxuTeKTYpPHBIX PEIICHUH U MEXaHU3MOB IIPOEKTHUPOBAHMUS;
1.2. AHanu3 B3aMMOJEHCTBUNA MEXAY KJIACCAMHM aHAJIN3a, BBIABICHHE IPOEKTHBIX KJIACCOB,
MOJICUCTEM U UHTEP(QEICOB;
1.3. ®opmupoBaHue apXUTEKTYPHBIX YPOBHEH;
1.4. IIpoexkTupoBaHie CTPYKTYpbl HOTOKOB YIIPABJICHUS;
1.5. [IpoexktupoBaHue KOHPUTypallUi CUCTEMBI.
2. IlpoexTupoBaHHUE FIEMEHTOB CUCTEMBI.
2.1. YTouHeHune peanusanuii BApUAHTOB UCIIOJIb30BAHUS.
2.2. IIpoeKTupOBaHKE MOJCUCTEM.
2.3. [IpoexTrpoBaHHE KJIaCCOB.
2.4. TlpoexktupoBanue 0a3 TaHHBIX.

[IpoexTrpoBaHue apXUTEKTYPbI CHCTEMBI BBITIOIHIETCS aPXUTEKTOPOM.

B 1mponecce mnpoekTHpOBaHUS ONPENEISIIOTCA JACTANM  pPealu3alud  ApXUTEKTYPHBIX
MEXaHHU3MOB, 0003HaUEHHBIX B Ipolecce aHanuza. Hampumep, yTouHsieTcss cnocod XpaHeHus
JAHHBIX, peanu3anus TyOIupoBaHus s MOBBIIIEHUS HAJIEKHOCTU CUCTEMBI U T. M. [lockosbKy
MIPaKTUYECKH BCE MEXaHU3Mbl — 3TO HEKOTOpPbIE THIIOBblE pelieHus (0Opasipl, I1a0IOHBI,
KapKachkl), OHU JIOKYMEHTUPYIOTCS B IMpPOEKTe (MOJENH) C TOMOILBIO KOOIEpaluu co
crepeoTunoM <<mechanism>>, npu 3TOM CTPYKTypHasT YacThb MEXaHU3Ma OIMCHIBAETCS
C IOMOIIBIO IMarpaMM KJIacCoB, a IOBEACHHUE — C TOMOILBIO AUarpaMM B3auMOJACUCTBUSA.

Panee MBI BCcTpeyanuch ¢ MCIOJIB30BAHUEM KOOIEPALUN U1 MOJCIUPOBAHUS peaTn3alui
BAPUAHTOB UCIOJIb30BaHUA. B HUX 00bEIUMHAINCH CTPYKTYPHbIE MOJIENU (JIMarpaMMbl KJIacCOB)
C MOJIEJISIMU TTOBEJICHMS (JuarpaMmmMamMu B3auMOIEHCTBHUSA).

[IpoexkTHbIE MEXaHW3MBbI SIBISIFOTCS IEPEXOJAHBIM 3TAallOM OT MEXAaHU3MOB aHAIN3a
K MEXaHW3MaM peanu3anud. MexaHu3M peanu3aluu — pElIeHUe, HMEIoNee KOHKPETHOIO
MIOCTaBILIMKA, NMPOEKTHBIH MEXaHU3M — KapKac, MaKCUMAaJbHO MPUOJIMKEHHBIH K peanus3aiu,
MMEIOIIMI KOHKPETHOE HAINOJHEHWE, YeM OTJIMYAeTCS OT MEXaHW3Ma aHan3a, SBISOLIErocs
JUIIb CBO€OOpa3HOM METKOH.

MexaHu3m i MexaHusm ' MexaHuam
1 1

aHanumsa | NPOEKTUPOBaAHUA 1 peanusaunmu
1
1

Persistency —T1 > RDBMS » JDBC

|
1 Legacy Data
|
|

Persistency n ——> OODBMS

New Data

> ObjectStore

Distribution —L+» Remote Method Java

Invocation (RMI)

B kauectBe mnpumepa paccMoTpuM MexaHu3M Persistency — XpaHeHHE SK3EMIUISIPOB
ycToiunBeIX Ki1accoB B BJI. [Ipeamnosoxkum, 4To B MPOEKTE CUCTEMBI PErUCTPALMM B KaueCTBE
A3bIKa IIPOrPaMMUPOBAHUA Hcnonb3yeTcs Java. I1ockonbKy cymiecTByromas CUCTEMa KaTajiora
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KypcoB (QyHKIIMOHUPYeT Ha ocHOBe pemsnuonHod CYBJl, MexaHM3MOM TpPOEKTHPOBAHWS,
obecreunBaronuM J0CTYN K 3TOM BHemrHel 6a3e nanubix, 0ynmer RDBMS (Relational Database
Management System), peanuzoBath KoTopblii MoxHO peuieHuem JDBC (Java Database
Connectivity).

<<role>> - T~ <<role>>
\

DBClass |« ———— — —— — — — /\ e PersistencyClient

Puc. Jlnarpamma ki1accos, - -
0T06pa)Ka}0ma;{ Persistency - RDBMS - JDBC
mexanusm JDBC u poau B Ve AN
Y N
HEM
<<role>> <<role>>
PersistentClassList PersistentClass

Crepeotun <<role>> wuCmONAB3yeTCs IS SJIEMEHTOB MOJEIH, SBISIOMINXCS METKaMu-
zanonaurensmu (placeholders), — cBoero pona ruesi, B KOTOpbl€ MpU MPOESKTUPOBAHUM OYAyT
MIOJICTABJICHBl pPEANBbHBIC AJIIEMEHTHI, CO3JaHHBIC Pa3pabOTUNKOM CUCTeMBbl. Ponm sSBISIOTCS
CBOETO poJia IMapaMeTpaMH MeXaHHW3Ma, IpPHU IOJICTAaHOBKE HA WX MECTO KOHKPETHBIX KJIACCOB

1
1
e «mechanism» ! PersistentClass
1
1

\ RDBMS-JDBC ~ —==-=-====-o------- !

S~ -

Puc. N3o6paxenne mexanuzma JDBC B Buie mapamMeTpru30BaHHON KOOTIEPAITHH.

Knaccei-yuactHuku mexannsma JDBC:

e DBClass — poib, KOTOpast OTBEYAET 32 YTCHUE U 3aIKCh JaHHBIX, PEATU3YET BCE YCIYTH T10
XPaHEHUIO YCTOMYHUBBIX O0OBEKTOB B pessiiioHHOM B/I.

e DriverManager, Connection, Statement, ResultSet — OubGmmoTednple Kiacchl, KOTOpPHIC
OTBEYAIOT 3a peanu3anuio 3amnpoca kK b/ (Beimonnenue oneparopa SQL) — makeT java.sql.

e PersistentClass — posb, mpeacTaBisitomast Jit0001 yCTOMYMBBIN KI1acc.

e PersistentClassList — posb, mpeacTaBisionias CHUCOK OOBEKTOB, KOTOPHIC SBIISIOTCS
pesynbTaTom 3ampoca k b/l —DBClass.read().

e PersistencyClient — poJib, TpeACTABIISIIONIAS 000 KIMEHTCKUAN KJ1ace.
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<<role>>

<<role>>
PersistentClassList

(from SamplePersistentClass)

PersistencyClient
(from SamplePersistency Client)

new()

add(c : PersistentClass) \ <<role>>
~3 7} 1 PersistentClass
N ¢ 0..n (from SamplePersistentClass)
<<role>>
DBClass | ____aa- ] -getData()

- setData()
create() : PersistentClass commandy()
read(searchCriteria : string) : PersistentClassLis} new()
update(c : PersistentClass)
delete(c : PersistentClass)

ot / 1 TS~
,’, Il N“N_\
- / -
_ / DriverManager
ResultSet / (from java.sal)
(from java.sql) 4

getConnection(url, user, pass) : Connection

(from java.sql)

getString() : string I/ 1 /’
L} ’ ¢
\ K i
Statement Connection

(from java.sql)

executeQuery(sql : string) : ResultSet
executeUpdate(sql : string) : int

createStatement() : Statement

Puc. JluarpamMmma kiiaccoB, 0ToOpaskarolasi CTpyKTypHbI€ CBS3H KiaccoB-ydacTHUKOB JDBC

B3anmopelicTBue  SK3E€MIUISIPOB  KJIACCOB, B paMKax MEXaHW3Ma  OMNHMCBHIBAETCS
JyarpaMMaMi B3aNMOJICVCTBHS, HAIIpUMED:
o : DBClass o : Connection : Statement
PersistencyClient PersistentClass
\ \
} 1: create( ) }
‘ ‘ 2: new()

\ \

| |

| |

* x

3: getData( )/u }
|

\

|

|

1

4: createSkatement( )

| |

"3 AuarpaMmMmbl BHJHO, UYTO

u

11 CO3JaHHuA HOBBIX JaHHBIX (HOBOFO 9K3EMILISAPa

YCTOMYMBOTO KJ1acca) FK3eMIUIsIp KiueHTckoro kiacca PersistencyClient 3anpammBaet DBClass.
DBClass co3naer HOBBINM 3k3eMIunsip PersistentClass, 3ampaimuBaeT HadajdbHblE€ 3HAUEHUS €rO
atpulOyToB (3amucaHHbie KOHCTpykTOpoMm). 3arem DBClass cozmaer HOBbBIN omepatop SQL,
UCIIONB3ys omepanuio createStatement() ximacca Connection. DTOT 3ampoc TOKEH J00aBHTh
HOBYIO 3alich B Tabnuiy. B pesynbrare BeimosHEHHS 3TOTO ornepatopa SQL maHHBIE HOBOTO
3K3EMIUISIpa yCTOMYMBOTO Kiacca nomemiarorest B bJI.

CrnemyronM 3TarmoM SIBJISIETCS BBISIBICHHE IMOJICUCTEM W MHTEp(ercoB. [leKoMImo3uims
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CUCTEMbl Ha MOJICUCTEMBbl pealn3yeT NPUHLMIBI MOJIYIBHOCTH M HHKancymsuuu. Kaxnas
MOJICUCTEMAa CKpbIBAeT OT JPYrUX 4YacTell CUCTEMbl CBOE€ BHYTPEHHEE YCTPOWCTBO 3a
uHTepdeiicoM. Peanuzanus mojacucTeMbl MOXKET ObITh U3MEHEHA 0€3 CYIIECTBEHHOI'O BIIMSHUSA
Ha OCTaJIbHbIE YacTU cUCTEMbI. CII0KHOCTh CUCTEMbI CHUKAETCS 3a CUET COOPKH €€ U3 KPYIHBIX
«CTPOUTEIBHBIX OJIOKOB» — MOJICUCTEM, KOTOPbIE COCTABIIEHBI U3 MEJIKMX CTPOUTENIbHBIX OJIOKOB
— IPOEKTHBIX KIIACCOB.

[lepBpIM JeiCTBHEM apXUTEKTOpA MPU BBISIBICHUU MOJICUCTEM SIBJIIETCS IIpeoOpazoBaHue
KJIACCOB aHaJIu3a B IPOEKTHBIE JIEMEHTHI.

Knaccel aHanusa npoeKTHbIe AJ1IEMEHTDI

N~

<<boundary>>

<<control>>

O_
O_

<<entity>>

<<boundary>> |

O_

[To xaxmoMy Kilaccy aHalIM3a MPUHUMAETCS OJTHO U3 JIBYX PELICHHI:
e KJIacC aHajM3a O0TOOpaXkaeTcs B MPOEKTHBIM KJIacc, €Clid OH MPEJCTaBIISIET €INHCTBEHHYIO
JIOTUYECKYI0 a0CTPaKIMIO WK JOCTaTOYHO MPOCT JJISl peaan3aluu;
®  CJOHBIM KJIacc aHAIM3a MOXET ObITh pa30UT Ha HECKOJIBKO KJIACCOB, MpeoOpa3oBaH B MaKeT
WIH B MIOJICUCTEMY.
COBOKYITHOCTH HPOEKTHBIX KJIACCOB OOBENMHSAIOTCA B IMAKEThl WM MoicucTteMbl. [lpu
00BEAMHEHNUHN KIIACCOB B MAKEThl YUYUTHIBAETCS, UTO:
e [lakeTbl — 3TO €IUHUIBI YIpPaBJICHUS KOH(UIypalMe, NO3TOMY WIEHbl MaKeTa JOJIKHBI
OBITH OJJMHAKOBO CTAOMJIHHBI.
e [lakeTbl — cpesiCcTBO paclpeieleHHsl pECYPCOB MEXIy KOMaHIaMH pa3paboTYUKOB.
e PasHble MakeTbl MOI'YT COOTBETCTBOBATh Pa3HBIM TUIIAM I0JIb30BATENIEH.
e Kak naker MokHO 0()OPMUTH HOBTOPHO MCIOJIB3YEMBIN KOJI, BCTPOCHHBII B CHCTEMY.
Hampumep, ecnu monp3oBatenbckuii nHTEp(dEc HeCTaOMICH, UMEET CMBICI OOBEIUHHUTH
BCE KJAcChl, €ro peanusyroniye, B oTAenbHbIM maker. Ecnmu Ul He Oyner mnopaseprarbest
CYUIECTBEHHBIM H3MEHEHMSIM, MOXXHO OOBEAMHUTh B  OTHEJbHBIE IaKEThl KJacchl,
B3aMMO/ICHCTBYIOLIME IPU pealIn3allii Pa3HbIX BAPUAHTOB UCIIOJIb30BaHUS.
Pacrnipenensist kiaccel 10 MakeTaM KeaaTesbHO JOOUTHCS CUTYallMH, KOTJIa Yepe3 rpaHUIIbl
MIaKETOB IIPOXOIUT 3HAUNUTEIHHO MEHbBIIIEE KOJIMUECTBO CBSI3€H, UeM HAXOAUTCS BHYTPU IAKETOB.
[Tocne BblAENEHUS MAKETOB yCTAHABIMBAIOTCS 3aBUCHUMOCTH MEXIY HUMHM U BUIUMOCTH
yjieHOB nakera. K 3akphIThIM ujeHaM MakeTa JOCTYN W3BHE 3allpellieH. JTO MO3BOJIIET CKPBITh
BHYTPEHHEE YCTPOMCTBO IAKETA.
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|
A
A Class A1
N "7 D Class A2
\
i X T
! Class A3 i
I i
v ; ;
T T
= .
l; I H
7 i
! B !
Z :
Public visibility +Class B E
1
~~‘~\ \I|/
Private visibility » | -Class B2

Heckonbko ki1accoB MOTyT ObITh OOBEAMHEHBI B IOJCUCTEMY €CIIH:
KJIacChl UMEIOT  (QYHKIMOHANBHYIO CBsI3b (Yy4acTBYIOT B peaJM3allid BapuaHTa
HCI0JIb30BAHUS U B3aUMOJEHCTBYIOT TOJILKO JAPYT C IPYIOM);
COBOKYITHOCTb KJIAaCCOB peau3yeT (PYHKIHMOHAIbHOCTh, KOTOpask MOXET ObITh yJajieHa
13 CUCTEMBI UJIM 3aMEHEHA Ha allbTePHATUBHYIO;
KJIACChl CUJIBHO CBSI3aHBI;
KJIACChl pa3MEILEHbl HA OJJHOM Y3JI€ BBIUUCIIUTEIBHOM CETH.

Noacucrtembl [NakeTbl

« NmetoT cobecTBeHHOE « He peanusytot
nosegeHue. nosegeHue.

« [lonHoCTLIO « He nonHocTtbl0
WHKancynupyrT cBoe WHKancynupyroT
cogepxumoe. cogepxumoe.

o MoryT 6bITb Nerko « He moryT 6bITb nerko
3aMeHEHbI. 3aMeHEHbI.

Client Class
/, \
/' \
’ \
/, \
4 \
\
N Package B
ClassB1
<<subsystem>> ~—x! ClassB2
Subsystem A Class

3aMeTHM, 9TO CBS3b KIIMEHTCKOTO Kjlacca ¢ MOACUCTEMOM Oojiee ruOKas, 9eM C IMaKkeToM, B

TOM CMBICJIE, YTO HM3MEHEHMsI BHYTPHU IOJCHCTEMbl HE 3aTparvBaloT KIMEHTCKUH kiacc. Bo
BTOPOM Cllyda€ HM3MEHEHHUs U3 I[aKeTa MOTYT pacHpOCTPAaHUTbCA Ha KIMEHTa BJIOJIb
3aBucuMocTu. OOpaTHON CTOPOHOI T'MOKOCTH SIBJISIETCS] TAKOW HENPUATHBIN (akT — uHTepdeiic
NOJKeH ObITh cTaOmibHbIM. JIroOoe M3MeHeHHe B HMHTepdeiice 3aTpOHET pean3yIoUlyl0 €ro

HOJCUCTEMY (BIOJb CBS3M pealn3aluM), a TaKkKe KIMEHTCKHM KJacc, KOTOpOMY TpeOyeTcs

NaHHbIA uHTepdeic (BAoib 3aBUCUMOCTH). OuYeHb >KellaTeJbHO Cpa3y MPaBUIbHO OINMCATH
uHTepderico!!

HpI/IMCpBI BO3MOJXHBIX IIOACHUCTEM: IIOACHCTEMA 6630H3CHOCTI/I, 3alluMThl JAHHBIX,
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apXUBUPOBAHMSI; MMOJCHCTEMA MOJIb30BATENbCKOrO0 MHTEpdelica minnu uHTepdeiica ¢ BHEIIHUMHU
cucreMamu; kommyHukanuonHoe I10, noctyn k 6a3am JaHHBIX.
[Tpu co3manum MOCUCTEM B MOJICITH BBITIOJHSIOTCS CIEIYIONINE MPEOOpa30BAHUS:
® O6’BC)II/IH$ICMBIC KJIaCChl IIOMCUIAOTCA B CHGHI/IaIII)HI)II\/’I IIaKeT C UMCHEM IIOACHUCTEMBI U
CTEpeOTHIIOM <<subsystem>>;
e crnenudUKaMU ONEpanyii KIAacCoB, 0Opa3yloIUX MOJCHCTEMY, BBIHOCITCS B HHTEpderic
MTOJICUCTEMBI — KJIACC CO CTepeoTurnom <<interface>>;
® XapakTep HCIOJB30BaHHS  OIEpanuit

o ClassA
uHTepdeiica U MOPSAAOK UX BBITOIHEHUS MpuHsATHE peLueHns o
JIOKYMEHTHPYETCS c HOMOUIBIO Y() npeobpasosaHiy
harpaMM  B3aUMOJICHCTBHUS, KOTOPHIC 20 Knacca & rioacucTemy
uarp A o p onpenenaeTcs onbIToM
BMECTE C  JMarpaMMoil  KJaccoB W 3HAHUSIMMN
MTOJICHCTEMBI 0OBEAMHSIFOTCS B ApxuTekTopa
KOOTIepaIliio C WMEHEeM HHTepdeiica u
crepeotunoM <<interface realization™>>; |<<interface>>
InterfaceA <<subsystem>>

[ ] -
B MOACHCTEME  CO37aeTcs — Kmace- (—0erdeen . | SubsystemK
MMOCPEAHUK co CTEPEOTHUIIOM Y0
<<subsystem proxy>>, ympaBJsSIOIINNA Z()

peanu3anuen onepanuii nuaTEpdeErca.

Bce wunTepdeiichl moacucTeM 0JDKHBI OBbITh IOJHOCTBIO OIPENENeHbl B Ipoliecce
MIPOCKTUPOBAHHUS APXHUTEKTYPHI, TIOCKOJBKY OHH OyIyT CIY)KUTh B KadecTBe TOYEK
CUHXPOHM3AIMH NIPH MapajieIbHON pa3paboTke cuctembl. OnucaHue nHTepdeiica BKIoYaeT:

o lIms unrepdeiica: KOpoTKoe (0AHO-/1BA CIOBA), OTPAXKAIOIIEE €TO POJIb B CUCTEME.

e Ormnucanue uHTEpdeiica: JTOJHKHO OTpakaTb €ro OTBETCTBEHHOCTHU (pa3Mep — HeOOJbIION
a63arr).

e OnucaHue omepanyii: UMsl, OTpaXkaroliee pe3yabTaT OINEpaluy, KIFOUYEBHIC AITOPHUTMBI,
BO3BpaIlaeMoe 3HaueHNe, mapaMeTpbl C TUIIAMHU.

e JlokyMeHTHpOBaHHE MHTepdeiica: XapaKkTep HCIOJIB30BAHHUS OINEpaluid M TOPSAOK HX
BBITIOJTHEHUS (ITOKA3bIBACTCS C MMOMOIIBIO THArpaMM TOCIIE0BATEILHOCTH ), TECTOBBIC TUTAHBI
U CIIeHapuu ¥ T.1. Best 3Ta mHpOopManus oObeAMHSETCS B CIICIIHATIBHBIHN ITaKeT.

B kauecTtBe npumepa (a5 cucteMbl peructpanuu) npuseneM nojacucremy BillingSystem,
KOTOpasi co3/JaHa BMecCTO TpaHuuHoro kimacca BillingSystem. BsaumopelictBue c Helt
OCyILIECTBIIsIeTCsl yepe3 o0bekT-nocpenHuk kinacca BillingSystem, peanusyromero unTepderic
iBillingSystem. Ha auarpamme nokasaHbl BHEIIHUE CBSA3H M1OJCUCTEMBI.

<<control>>
CloseRegistrationController

(from Registration)

/I is registration open?()
/I close registration()

0.1
+Billery,
<<Interface>>
IBillingSystem <<entity>>
(from External System Interfaces) @ === o mmm- > Student

(from University Artifacts)

submitBill(forTuition : Double, forStudent : Student)

-
-~
-

-
o
1 -
-

1 -
<<subsystem proxy>>
BillingSystem

submitBill(forStudent : Student, forTuition : double)
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Crnenyromum 3Tarom sBISETCS popmuposanue apxumekmypHuix yposuei. B xone ananuza
OBUTIO TIPUHATO TPEIBAPUTEIBHOE PEUICHHE O BBIIEICHUH apXUTEKTYpHBIX ypoBHe. B xone
MIPOEKTUPOBAHHS BCE MPOCKTHBIC 3JIEMEHTHI CUCTEMBI JIOJDKHBI OBITH pacrpe/ieieHbl TI0 JAaHHBIM
ypoBHsM. C TOYKH 3p€HHS MOJEIN 3TO 03HAYAeT paclpeeieHue MPOCKTHBIX KJIACCOB, TTAKETOB
M TOACHUCTEM TIO TIAKeTaM CO CTepeoTHNoM «layer», COOTBETCTBYIOUIMM apXHTEKTYPHBIM
YPOBHSIM.
[Ipumep dopmupoBaHUS aAPXUTEKTYPHBIX
sclayers> YpOBHEH (CHCTEMa PErUCTPALUU Ha KypChl):
Application
Registration ® BBIJICJICHBI 2 apXUTCKTYpPHBIX ypOBHs (TIaKeTa
co ctepeoTuniom <<layer>>);
/ \ e Ha ypoBeHb Application (Ilpunoxenue)
/ \ nomelieH naker Registration, KyJqa BKIIOUEHBI
/ \ I'PaHUYHBIC U YIIPABISIFOIINE KIIACCHI;
<<layer>> /' z e rpanuuyHble  kjaccel  BillingSystem  u
Business Services 1] CourseCatalogSystem  mpeoOpa3oBaHbl B
// Extornal System TOJICHCTEMBI YPOBHS ousHec-oruku Business
J L Services;
1 Vg e B cioi Business Services, TOMUMO MOACHUCTEM,
University Artifacts BKJIIOYCHBI elle JBa makera: maker External
System Interfaces Bxitouaer uHTEpPEcH
nojcucreM  (KJacchl €O CTEPEOTUIIOM
<<Interface>>), a maket University Artifacts — Bce K1acChI-CYIIIHOCTH.

Cnenyromuii stan — npoekmuposanue cmpykmypbvl nomokog ynpaenenus. OHO
BBIIIOJIHSAETCS MpPU HAJIWYMM B CHUCTEME MapajuleJbHBIX IpoleccoB (mapamienusma). Llens
MPOCKTUPOBAHUSI — BBISBICHUE CYIIECTBYIOIIMX B CHCTEME IMPOIECCOB, XapakTepa HuX

B3aUMO/JICHCTBUS, CO3AAHUS, YHUUTOXKEHUSI U OTOOpakeHUsl B cpeAy peanuszauuu. TpedoBaHus
napajuiesiu3Ma BOZHUKAIOT B CIEAYIOUINX CIIydasiX:

* HCOOXOIMMO pacmupeeseHue 00paboTKU MEXIAY Pa3TUIHBIMH IMPOIECCOPAMH WU y3JIaMHU;

* cHCTEeMa YIpaBJIsieTCsl TOTOKOM coObITHH (event-driven system);

* BBIYMCIICHUS B CUCTEME 00J1a1al0T BbICOKOM MHTEHCUBHOCTHIO;

* B CHCTEME OJIHOBPEMEHHO pab0TaeT MHOI'O M10JIb30BATENEH.

Hanmpumep, cucrema peructpauuu KypcoB 00JaaeT CBOMCTBOM Mapajlienusma,
MIOCKOJIbKY OHa JIOJDKHA JIOIyCKaTh OJHOBPEMEHHYIO paloTy MHOTMX IOJb30BaTesen
(CTYEHTOB, perucTpaTtopoB u mpodeccopoB), Kaxablii K3 KOTOPBIX MOPOXKIAET B CHCTEME
OTIEJIBHBIN MPOIIECC.

Ilpoyecc — 3TO pPECypCOEMKHH TMOTOK YIPaBICHHS, KOTOPbIA MOKET BBIIOJHATHCS
HapajulesbHO € IPYrUMH noTOoKaMH. OH BBIIOJHAETCS B HE3aBUCUMOM aJPECHOM IIPOCTPAHCTBE
U B CJIy4ae BBICOKOM CI0XHOCTU MOKET pa3/esaThCs Ha 1Ba WK 00Jiee MOTOKOB.

Ilomox (numv) — 370 OOJErYyeHHBIH MOTOK YIPAaBICHUS, KOTOPHIA MOKET BBINOIHSITHCS
napajulesbHO C JPYTMMHU MOTOKAMM B paMKax OJHOTO M TOTO K€ Ipoliecca B 00IIEM aJIpeCHOM
MIPOCTPAHCTBE.

HeobOxomuMocTh cO3/1aHHS TMOTOKOB B CHUCTEME pPETHCTpallMM KypCOB JMKTYETCS
CJIEYIOIUMHU TPEOOBAHUSMU:

* €CJIM KypC OKa)KeTCSl 3all0JIHEHHBIM B TO BpeMs, KOI/a CTYIEHT (pOopMUpPYET CBOU y4uyeOHbIN

rpaduk, BKIIOYAIONIMNA JaHHBIM Kypc, TO OH JIOJDKEH OBITh HM3BEIIeH 00 3TOM (HE0OXO0IuM

HE3aBUCUMBIH MPOLIECC, YIPABISIOUINHA JOCTYOM K HH(POpPMAIIMA KOHKPETHBIX KYPCOB);

e cyllecTBylomass 0a3a  JaHHBIX Karajora KypcoB He oOecreduuBaeTr Tpedyemyro

MIPOU3BOIUTEIHHOCTh (HEOOXOIUM MPOIIECC MPOMEKYTOUHOU 00paOOTKH — MOJKAYKU JTAHHBIX).
Peanu3zanus nporeccoB ¥ NOTOKOB 00ECIIEUNBAETCS CPEICTBAMU ONIEPALIMOHHON CUCTEMBI.
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Jlist MmozenMpoBaHusl CTPYKTYpBl MOTOKOB YIIPAaBJIEHUs HMCHOJB3YIOTCS TaK Ha3bIBa€MbIE
aKTUBHBIE KJIACChl — KJIACCHI CO CTepeoTUnamMu <<process>> u <<thread>>. AKTUBHBIN Kiacc
BJIaZICET COOCTBEHHBIM IPOLIECCOM MM MOTOKOM M MOXXET HHHUIMUPOBATH YIPABJIAIOIINE
BozzieiicTBUsA. CBsI3U MEXJy MpoIecCaMM MOJEIUPYIOTCS Kak 3aBUCUMOCTH. [loToku moryt
CyILECTBOBATh TOJBKO BHYTPH IIPOLIECCOB, IMO3TOMY CBSI3HM MEXJIY MPOLECCAMU U MOTOKAMH
MOJIENIMPYIOTCS KaK KOMIIO3MIMHU. MOJieib TOTOKOB YIPABJICHUs MOMEIIAETCs B MakeT Process
View (mpencraBiieHHe MPOIECCOB — OAHO M3 apPXUTEKTYPHBIX MPEICTABICHUN B MOJIETH «4+1»).
B kadectBe mnpumepa mnpuBencHa
quarpaMmma KJIaCCOB,
OIMCBIBAIOIIAS CTPYKTYpY
mporecca perucTpaluy CTyAeHTa
Ha Kypcbl. OOpartuTe BHHMaHHE,
YTO BCE KJIACChl HA HEW SIBISIOTCS

<<process>> AKTHUBHBIMU (BBIJIEIICHBI KUPHBIMA
CourseRegistrationProcess

<<process>>
StudentApplication

IpaHULIaMH).
<<thread>> AXTHUBHEIE KJIACCHI,
OfferingCache | moka3aHHbBIE Ha 3TUX AUArpaMmax,
! BBIIOJIHSIOT clenyrouee

<<process>> HAa3HAYCHHUC:
CourseCatalogSystemAccess 1 * StudentApplication — mporiecc,
I‘\ <<thread>> YOPaBJISIOMANA BCeMH (DYHKIMSIMU
! ] CourseCache CTYACHTA-II0JIb30BATEIIA
B cucteme. Jlnsg  Kaxzoro
CTYICHTA, HAYMHAIOILIETO

PErucTpUpPOBaTHCS HA KYpChl, CO3JAETCs OJAUH OOBEKT JAHHOT'O Kilacca.

» CourseRegistrationProcess — mporecc, yHIpaBisSIOMIUA HETMOCPEACTBEHHO perucTpauen

cryaeHTa. Jlims KakIOro CTYIEHTa, HAYMHAIOIIETO PETHCTPUPOBATHCS HA KYPCHI, TaKKe

CO3/1aeTCst OJIMH 0OBEKT JAHHOTO Kilacca.

* CourseCatalogSystemAccess — ynpaBisieT JOCTYIOM K CUCTeMe KaTtayiora KypcoB. OauH u TOT

e 00BEKT JaHHOTO Kiacca HCIOJb3YeTCS BCEMH IOJIb30BATEISIMU TPU JOCTYIE K KaTajloTy

KYpCOB.

* CourseCache u OfferingCache mcnonp3yroTcsi Uisi aCHHXPOHHOTO JOCTyNa K AaHHBIM B BJ]

JJI5 IIOBBIIIICHU S IMPOU3BOJUTCIIbHOCTHU CUCTCMBEI. OHnu MMpEaACTaBJIAIOT coboit K2IIHUu

JUIsl IPOMEKYTOYHOI'O XpaHEHUS JaHHBIX O KypcaxX, U3BJICUEHHbIX U3 ABYX Ta0nui b/I.
CO3)IaHI/Ie IIOTOKOB BO BpPEMs HMHHUIHAIU3AIUU IMPUITOKCHUA MOACITUPYETCA C IMOMOIIBIO

AuarpaMmm B3aHMOI[CI>'ICTBH${.

: MainStudentForm . RegisterForCoursesForm

: RegistrationController || _: ICourseCatalogSystem

: Student

" 1: Startup
: >

2: createThread |

3: creatJThread
4: createThread >|-J!]

S~ A
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OOBeKTHI T000r0 MPOEKTHOTO KJlacca WM IMOJCUCTEMBI JIOJDKHBI CYIIECTBOBATh BHYTPHU
1o KpaifHe#t mepe ofHOro mporecca. CBsA3M MEXIYy NPOLECCAMH M IPOEKTHBIMHU KIIaCCAMU
MOJCIHPYIOTCA Ha JuarpamMmax KJIacCoOB. Hixe MNPUBCACHBI MNPUMEPBI MJIA CHUCTCMBI
perucTpanum:

<<process>> <<process>> <<process>>
StudentApplication CourseRegistrationProcess |======= > CourseCatalogSystemAccess

' 1@

1

1
1

MainStudentForm <<subsystem proxy>>
CourseCatalogSystem

(from CourseCatalogSystem)

(from Registration)

1

0.1

/ TV
<<boundary>> 1 1 <<control>>
RegisterForCoursesForm RegistrationController = = = = = = = = = = 90
(from Registration) (from Registration) ICourseCata |Og Sys tem

(from External System Interfaces)

OOpatuTe BHHMMaHHME, UYTO Ha JUarpaMMme 3aBUCUMOCTH  MEXJIy IpOLECCAMU
COOTBETCTBYIOT acCOLMalUsM U 3aBUCUMOCTSAM MEXIY KIaccamMH, 3K3EeMIUISPbl KOTOPBIX
coJiepkarcs B Impolueccax.

Crnenyromuii 3tanm — mnpoekTHupoBaHHe KoHurypauuu. Ecnm coszmaBaemas cucrema
SBJIIETCA pACHpPENENICHHON, TO HEOOXOIUMMO CIpPOEKTUPOBATh €€ KOHQUIypaluio B
BBIYMCIIUTENIBHON Ccpefie, T. €., ONUCaTh BBIUYUCIUTEIbHBIE PECYPChl, KOMMYHUKALUU MEXIY
HUMH U UCTIOJIb30BaHUE BHIYHUCITUTEIBHBIX PECYPCOB PA3IMYHBIMHA CUCTEMHBIMHU TTPOIIECCAMH.

Pacnipenenennass cereBas KOHQUTYypalusi CHCTEMBl MOJIEIUPYETCS C  TOMOIIBIO
auarpamMmsl pasMenenus. JluarpaMma pasmeleHus — 3To eIMHCTBEHHas Juarpamma, BXosias
B COCTaB MPECTABIICHUS pa3MELIEHHs — OJTHOTO U3 apXUTEKTYPHBIX MPEICTABICHUHN, BXOASIINX
B MOJIeNb «4+1» OCHOBHBIE JIEMEHTHI TUarpaMMbl pa3MeIIeHUS:

e y3en (node) — BBIYHCIUTENBHBIA pecypc (IPOIECCOp WM APYTroe YCTPOMCTBO: IHUCKOBAs
aMsATh, KOHTPOJUIEPHl pa3IMYHBIX YyCTpoMicTB M T.A.). s y3nma MOXHO 3ajarh
BBITIOJIHSIOLIUECS HA HEM ITPOLIECCHI.

e coenuHeHHe (connection) — KaHaJ B3aUMOICUCTBUS y3JIOB (CETh).

Pacrnipenenenue mpoieccoB, COCTaBISIIOIIMX CTPYKTYPY HOTOKOB YIIpaBJICHUS, MO y3jIaMm
CETH NMPOU3BOJIUTCS C YUETOM CIIEIYIOIUX (PAKTOPOB:

e ucrosb3yeMble 00pa3lbl pacnpeziesieHuss (Tpex3BEHHas apXUTEKTypa KIHMEHT-CEpBEp,

«TOJICTBII KIMEHT», KTOHKHH KIIMEHT», «TOYKa-TOUKa» U T. [1.);

BpeMsl OTKIIMKA;

MHUHHMH3AIHS CETEBOTO Tpaduka;

MOIIHOCTb Y3J]1a;

HaJEKHOCTh 000pYIOBaHUS 1 KOMMYHHKAIUI.
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[Ipumep — nuarpamma pasmMenieHus Uil CHCTEMBbI PETUCTPALIUHA HA KYPCBI:

Desktop PC
Desktop PC

StudentApplication
RegistrarApplication

StudentApplication
RegistrarApplication

<<Campus LAN> - -
RegistrationServe

<<Campus LAN

CourseCatalogSystemAccess
CourseRegistrationProcess
CloseRegistrationProcess
BillingSystemAccess

<<legacy>>
CourseCatalog
System

<<legacy>>
BillingSystem

Crnenyromuil sTan — ymounenue peanusayuti 6apuaHmo8 UCNOAb306aHUsA. Y TOUHEHHUE
3aKITI0YAeTCsl B MOJU(PHUKAIINY JHAarpaMM B3aUMOJICHCTBUS M TUarpaMM KJIacCOB C YYETOM BHOBb
MOSIBUBIIMXCS HA IIare TPOCKTHPOBAHUS KJIACCOB M TOJCHCTEM, a TaKKe MPOEKTHBIX
MEXaHU3MOB. BHOCSATCS M3MEHEHUS B OTHMCAHUS MMOTOKOB COOBITHH BapHAHTOB HCIIOJIb30BAHHS
(c TOMOIIBIO0 CKPUNITOB U npuMedanuid). [Ipou3BomuTcs yHUGHUKAIUS KIACCOB M MOJICUCTEM TI0
CIICAYIOIINM TTPABHIIAM:

e lIMeHa 37€eMEHTOB MOJENN JIOJDKHBI OTpakaTh ux QyHkuuu. Cienyer uzderatb 1mogo0OHBIX
UMEH U CHHOHHMOB.

e  DJEMEHTHI MOJICNH, PEATH3YIOIINE CXOHOE TTOBEACHUE HITH TIPEICTABIISIONINE OJTHO U TO JKE
SIBJICHHE, JTOJDKHBI 0ObEIHHATHCS.

e Kiaccel, mMpencTaBIsIONIME OAHO U TO )K€ MOHITHE MM UMEIOIINE OJMHAKOBBIE aTpHOYTHI,
JOJKHBI 00BEIUHATHCS, JaXKe €CITH UX MOBEICHUE PA3INIHO.

e Jlns aOCTpakTHBIX JJIEMEHTOB MOJETH JIOJDKHO  HCIIOJIb30BAThCS — HACINEJOBaHHE,
IIOBBIIIIAIOIIEE THOKOCTH MOJEIIH.

e [Ipu oOHOBIIEHNH 3J€MEHTa MOJECIH JIOJKHBI OOHOBJISTHCS COOTBETCTBYIOIIUE pealln3alluu
BapHaHTOB HCIOJIH30BAHMUS.

Ha pgmarpamMmax 1ocieqoBaTeIbHOCTH OSK3EMIUIIPhI  KJIACCOB aHAIM3a 3aMEHSIOTCS
AK3EMIUIIpAaMH TTPOSKTHBIX 3JIeMEeHTOB. Eciu kitace aHanmm3a ObLT MpeoOpa3oBaH B MOACUCTEMY,
TO €ro 3K3eMIULIP 3aMEHSETCS «IK3EMIUIIpOM HHTepdeiica» moacucTeMpl. TakoBO COTJIAIICHUE
MojenupoBaHusi. Ha camom fnene y MHTEPQEHCOB HET SK3EMIUIIPOB, TaK KaK OHU — JIUIIb
cnienu(UKaIy COTJIAIICHUH 10 B3aWMOJICHCTBHIO ¢ ToJACHUCTeMaMu. M300paxkas «IK3eMIUIsp
uHTepdeiicay Ha auarpaMMe, Mbl yKa3blBaeM, Ha B3aMMOJCHCTBHUS C SK3EMIUIIPOM Kiacca,
peanu3yromero uHTepdeiic, Ho He yKa3blBaéM KOHKPETHBIA KJIacc, TaK KaK 3TO MOXKET OBITh
0001 Ki1acc, peasiu3yomnuid TaHHbIH nHTEepQErcC.

Cnenyer uzberarb ciydaeB, KOI/ia Ha JuarpaMMe <«3K3eMIULp UHTepdeiica» oThpaiseT
Kakue-1uo0 cooOuieHus. DTO HaKJIaJblBaeT OrpaHUYEHUsS Ha peanus3aluio uHTepdeiica, a
3HAYHT, MPOTHBOPEUUT CaMOW HJIee HCIIOJL30BaHMs HHTepderica M BBIICICHUS TTOACUCTEMBI.
[TosTomMy Takme cooOmieHust cieayeT youpaTh C AMAarpaMM B3aWMOJEHCTBHS, OTHMCHIBAIOIINX
peanu3aliii BapHaHTOB HCIOJB30BaHMUs. OTNpaBKa COOOMICHHH JK3EMIUIIpaAaMH KIACCOB,
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peayim3yronux HHTepErchl, n300pakaeTcs Ha JTuarpaMMax B3aWMOJICHCTBUS, CO3JaHHBIX MPHU
MIPOCKTHPOBAHUH TTOJCHCTEM.
Crnenyromyii dtan — npoexmupoganue noocucmem, OCYIIECTBIIEMOE pa3pabOTUYMKaMHU.
OHo BKIIIOYAET B CeOs CICAYIOIMINE ICHCTBUS:
e PacnpenencHue MoBeaCHUS MOJICUCTEMEBI TI0 €€ dJIEMEHTaM
O JOKYMEHTHPOBAHHE B3aUMOJICHCTBHUS JIEMEHTOB ITOJCHCTEMBI B BHIC KOOIICPAIIHA
(«peanusanuii uaTepdeiicar);
O TIOCTPOCHHE OJHON WM OoJiee JUarpaMM B3aWMOJCHCTBUS JJIs Ka)JIOW OIepariuu
uHTepdeiica moacucTeMpl/
e JloKyMEHTHPOBAHKE ICMEHTOB TIOJICUCTEMBI (B BHJIC JUArpamMM KJIaccoB).
e OmnmcaHue 3aBUCUMOCTEH MEXKTy TIOJICHCTEMaMH.

[Tpumep:
CourseCatalogSys : CourseOfferingList
tem Client
6: new( )
10: add(Oo?pf fing) : ResultSet
1: getCourseéfferings(Semester) 8: getString( )
2: read(string)
: CourseCatalogSystem = : DBCourseOfferring
7: new( )
9: setData( )
4: executeQuery(String)
3: createStatement() Course_Offering
: Connection
Statement

5: /I executeQuery( )
N

: Course Catalog

Puc.[luarpamma xoonepaiuy, ONuchIBaromias peanu3aiuio uHTepdencHoil onepanun

getCourseOfferings() B moacucteme CourseCatalogSystem.

3ametuM, uto peanm3anus nojacuctembl CourseCatalogSystem BbIoHEHa CO3MaHHEM
sxzemiuisipa Mexanusma JDBC, 1. e. moacranoBkoi kinacca DBCourseOffering Bmecto posu
DBClass, CourseOffering — BMecto PersistentClass, CourseOfferinglist — BmecTo
PersistentClassList, CourseCatalogSystem Bmecto PersistencyClient. To ecth, Oepercs
rabIoHHast AuarpaMmma BSaI/IMO)IGfICTBHSI N3 MOACIIN MEXaHHU3Ma U YTOUHACTCA HOHCTaHOBKOI;'I
KOHKPETHBIX KJIacCOB. AHAJOTHYHO OyIeT MOJIydeHa IuarpamMma KIIAcCOB, OIMCHIBAIOIIAS
CTPYKTYpPHBIE CBA3U HOJACUCTEMBL.

EHIC OJHHUM BaXHBIM MOMCHTOM SABJISICTCSA HMCIIOJB30BAHHOC Ha JUarpaMmce COrialiCHHue
MozenupoBanus: Bo3oB onepanun getCourseOfferings(), peanuzaiyiro KOTOPO MbI ONUCHIBAEM,
MIPOU3BOJIUTCS KIUEHTCKUM 00bekToM (Ha3BaHHbIM CourseCatalogSystemClient) He uMeromuUM
yKa3aHus Kiacca. B camom Jnene, mojcucTeMa HUYETO HE 3HACT O CBOMX KIMEHTCKUX KIIAcCax,
TaK 4TO yKa3aTh KJacc HEBO3MOXKHO. [lo cmbiciy Ha mecte oO6bekTa CourseCatalogSystemClient
MOXET OBITH 160 IK3EMILIISIP RegistrationController, 60 AK3EMILISIP
CloseRegistrationController.
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_—Persistency - RDBMS - JDBC ~ _

DBGlass / \ PersistencyClient
— / \ ~
7 / \\ <<subsystem proxy>>
; /
DBCourseOfferring Persister/VtCIass List PersistthCIass CourseCatalogSystem
\
// \
| N
CourseOfferingList CourseOffering

Puc. CsaspiBanue o6pasua JDBC ¢ KOHKpETHBIMU KJIacCaMU CUCTEMBbI

[Tocne mpoexkTupoBaHUs MOJCUCTEM IPOU3BOJIUTCS NPOEKMUPOBAHUE KIACCO8, KOTOPOE
BKJIFOYAET CJICAYIOIINE JEHCTBUSA:
1) nmeranu3aiys NPOEKTHBIX KIacCOB;
2) yTO4YHEHHuE olnepanuil u aTpuOyToB;
3) MoaenupoBaHWE COCTOSIHUM JJIs KJIACCOB;
4) yTOYHEHHE CBA3EH MEXAY KIacCaMu.

Kaxxnpiit rpaHnyHbIi Kiace mpeoOpasyeTcsi B HEKOTOPbIH HaObOp KJIACCOB, B 3aBUCUMOCTHU
OT CBOETO Ha3HAYEHUsS. JTO MOXET OBITh HA0Op AJIEMEHTOB IOJB30BATEIBCKOTO MHTEp(eiica,
3aBUCSIIMA OT BO3MOXHOCTEH cpeabl pa3paboTKH, WM Habop KJIaccoB, peaTU3yHOIINi
CHUCTEMHBIN WJIH anmapaTHbId HHTEpdEHicC.

FatClass Kitacepr-cymuoctu
<<entity>> - transientAttrt C Y4ETOM COOOpaKEHUM
FatClass + getCommonlyUsedAttr2() MMPOU3BOAUTCIBHOCTH U

+ getCommonlyUsedAttr3()

FatClassDataHelper

FatClassLazyDataHelper

+ CommonlyUsedAttr2
+ CommonlyUsedAttr3

BBIIACIIAIOTCA B OTACIIBHBIC KJIaCCHI.

- RarelyUsedAttr4
- RarelyUsedAttr5

- transientAttr1 + getRarelyUsedAttrd() SallMTRL  JAHHBIX - MOTYT
+ commonlyUsedAttr2 + + getRarelyUsedAttr5() pa3duBaThbCs Ha  pian
+ commonlyUsedAttr3 KJIaCCOB. OcHoBanueM
+ rarelyUsedAttr4 JUTsl pa3OueHus SIBIISACTCA
+ rarelyUsedAttr5 1 1 HaJIA4ue B Kjacce

aTpuOyTOB C pa3IUYHOU
4acTOTON MCMOJIb30BaHUS
WM BUAMMOCTBIO. Takue
aTpuOyThl, KaK IMpaBuUio,

Yto kacaercs ynpaBiSIOIIMX KIJIACCOB, TO KJIACCHI, PEAIU3YIOLIME IMPOCTYIO IEpeaady
nH(pOpMallMd OT TPaHUYHBIX KJIACCOB K CYUIHOCTAM, MOTYT ObITh ynayieHbl. CoxpaHSIOTCS

KJIACCHI,

(ynpaBiieHHE TpaH3aKLIUsMU, pacipeiesieHHas 00paboTka u T.1.).
[TomydeHHbIE B pe3yinbTaTe yTOUHEHHS KIAcChl TIOJISKAT HEMOCPEICTBEHHON pean3aiuu

B KOAC CUCTCMBI.

BBINIOJIHSAIOUIME CYHIECTBEHHYI0O paboTy IO YIPaBICHUIO MOTOKAMH COOBITUM

OO053aHHOCTH KJIACCOB, OTPEC/ICHHBIC B IMPOIECCe aHalh3a W JOKYMEHTHPOBAaHHBIC B
BUJIC «OIepaliii aHaIn3ay, MPeo0pa3yrTCcs B ONepaliu, KOTOpbie OyayT peain30BaHbl B KOJIE.

[Ipu sTOM:

e KaXJOH onepanuy NpucBauBaeTcs KpaTKoe UMS, XapaKTepU3YIOLIee ee pe3yabTaT;

OMMpCACIIACTCY IMOJIHAad CUTHATypa OIICpalnu,

VYTo4yHeHne aTpruOyTOB KJIACCOB 3aKJIIOYAETCS B CIEAYIOILEM:

CO3/1aeTCs KPAaTKOE ONMCAHKE OTIEePAIlH, BKIIFOYAsi CMBICI BCEX €€ ITapaMeTpOB;
oTpenessieTcss BUAMMOCTD omnepanuu: public (+), private (—), protected (#) mmm package (~);
oTIpenieNnseTcsi 00JIacTh JEMCTBUS ONIEPALIMU: ONIepalys 00bEKTa HITH OTIepallHsl Kiiacca.

3aJlaeTcsl ero TUIl aTpulyTa U 3HaYEHHE 110 YMOJIYaHUIO (HE0O0s3aTeNNbHO);

e 3amaeTcs BUIMMOCTB aTpuOyToB: public (+), private (-), protected (#) wnm package (~);
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® TIpu HEOOXOIUMOCTH OTIPEICIISIIOTCS MPOU3BOIHBIC (BBIUUCISIEMBIE) aTPUOYTHI (/).

Ecim B cucreme nNpUCYTCTBYIOT OOBEKTHI CO CIIOKHBIM IOBEICHUEM, TO CTPOSIT
nuarpaMmbl coctosiHui. CBeneHuss 00 ATOM BHAE OUarpaMM JaHbl B KOHCIEKTE JICKIHUH 3.
[locTpoenune auarpamMm COCTOSIHUII MOXKET OKa3aTh CJEAYIOIIee BO3JIEHCTBUME Ha OIMCaHUE
KJIACCOB:
® COOBITHS BEI30BA COOTHOCSATCSI C BBI3BIBAEMBIMH OTIEPAIIMSIMHE KJIacca;
® O0COOCHHOCTHM KOHKPETHBIX COCTOSIHUM MOTYT TIOBIUATH HA METOJbI, peaau3yrolue

oTIepaIui;
® OMHUCAHHWE COCTOSIHUM U MEPEX0I0B MOXKET MOMOYb MPU YTOUYHEHUHU aTpUOYTOB KJlacca.
B nporecce mpoekTupoBaHUs CBA3M MEXKITY KJIACCaMHU IMOJICKAT YTOUYHEHHUIO.

<<entity>> <<entity>>
Student Student.
name : string 1 —
e 1 ] Classification
address address : string lo— fTicati
studentID <<class>> nextAvaillD : int
studentID : int
A dateofBirth : Date
<<entity>> <<entity>>
<<entity>> * FulltimeClassification ParttimeClassification
<.< entity>> ParttimeStudent gradDate maxNUMCourses
FuIIt|meS.tudent (from Design Model)
(from Design Model) T NumCources
gradDate

Hexkotopsie accommarum npeoOpa3yroTcs B 3aBUCUMOCTH (B CIydasX, KOTJAa COCIMHCHUS
AK3EMIUIIPOB KJIACCOB HE CTAOWIIbHBI, T. €. BPEMEHHBI, HalpUMEp, €CIH OOBEKT SIBIISIETCA
rmapaMeTpoM WM pe3ylbTaTOM OIEpalluyd WIM €€ JOKaJIbHOW mepeMeHHo#). OcTraBmmecs
accollMaliy IpeoOpa3yroTcs B arperayy Wik kommno3uuuu. Komnosunuu O6b1BaloT 2-X BUAOB:

e 0Oe3pa3fenbHO  00OJamaeT  (3aBUCUMOCTh TI0  CYIIECTBOBAHWIO, TPAH3UTUBHOCTD,

aCUMMETPUYHOCTb, CTALIMOHAPHOCT);

e oOsagaer (3aBUCUMOCTb 10 CYIIECTBOBAHUIO, TPAH3UTUBHOCTb, aCUMMETPUYHOCTD ).
[Ipumepsl: yHUBEpCcUTET -> (haKyabTeT -> Kadeapa; 31aHue -> 3Tax 3JaHUsL.
Buns! arperannii:

® BKJIIOYAET (3aBUCHMOCTD 110 CYIIECTBOBAHUIO, TPAH3UTHUBHOCTB);

® YYaCTHUK (HET OrpaHUYECHUH).
[Ipumepbl: aBTOMOOUIIB -> KOJIECO; IPEANIPUATHE > COTPYIHUK.

OnpenenstoTcst HaNpaBJIeHUs! CBS3EH, IPU 3TOM YUUTHIBAIOTCS B3aUMO/IEHCTBUSL 0OBEKTOB,
a TaKkKe OXXHUJAeMOE€ KOJIMYECTBO SK3eMIUIApoB KiaccoB. Kilaccel accoumanuii sBISIOTCS
apreakTaMy MOJIEIMPOBAHUS U HE MOJJIEPKUBAIOTCS S3bIKAMU MPOTPAMMHUPOBAHUS, [TOITOMY
OHM JIOJDKHBI OBITH NpeoOpa3oBaHbl B OOBIYHBIE KJIACCHI. DTO MpeoOpa3oBaHHE HA3bIBAETCS
MaTtepuanuzanuei cBa3u. CTpyKTypHbIE CBS3U C MHOKECTBEHHBIMHU MOJIIOCAMH yTOUHs0TCA. VM
npunuceiBaoTcs  kBanudukaropel. Kpamuduxkarop — arpubyr wim Habop aTpubyTOB
accollMalliy, 3HAu€HUE KOTOPBIX TIO3BOJIIET BBIOpAaTh JUIsI KOHKPETHOro oOBeKTa
KBJIN(UIIMPOBAHHOTO KJlacCa MHOXECTBO LIEJEBBIX OOBEKTOB Ha MPOTUBOIMOJIOKHOM KOHILIE
coenuHeHus. HanpuMmep, eciiu B manke MOXeT HaXOAUTbcs He OoJiee 0AHOTO (haiiia ¢ 3aJaHHbIM
UMeHeM, TO uMs (Qaila — KBalM(pHUKaTOp accouuanuu mnanka -> ¢dain. CooTBETCTBYOIINE
aTpuOyTHl Y LEJIEBBIX KJIACCOB JOJIKHBI ObITh ynaneHsl. KBanupukarop He 00s13aT€IbHO COCTOUT
13 oOHOrO aTpulyTa (TaKKe KaK M MOTEHIUAIbHbIN KIII0Y 3anuceld B TabIuIe).

JlJis MHOXECTBEHHBIX IOJIFOCOB YKa3bIBAIOTCS THIIbI: MHOXECTBO {set}, ymopsaoyeHHOe
MHOXecTBO  {ordered}, MyJIbTUMHOXECTBO {bag}, yINOPSAOYEHHOE MYJIBTUMHOXECTBO
{sequence}. Ha nuarpammbl MOTYT OBITH SIBHO YyKa3aHBI KJIACCHI-KOHTEWHEPHI (CIHUCOK, XDIII-
tabnnua u npod.). Kiaccam ¢ HeoOs13aTeNbHBIMU CBSI3IMU JI00ABISIOTCS ONEpaluy MPOBEPKH,
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CYIICCTBOBAHHA COCAUHCHUA MCKIY UX OK3CMILIAPaMU.

Cesi3u  000O1IEHUST MOTYT MpeoOpa3oBBIBATBCA B CHUTyallUsIX C TakK Has3blBaeMOil

MeTamMop(h030i TOATUIIOB, KOTJa €CTh HEOOXOIMMOCTh MEHSTh THI OOBEKTOB (HAmpumep,
peoOpa30BbIBATh CTYACHTA-3a0YHHUKA B CTYACHTA JHEBHOTO OTAEJIEHUS WK HA000poT).

B mopenu noGaBnsrorcss orpanmdenus. Jns wx 3anmucu ucnonw3yercs s3pik OCL,

PacCMOTPEHHBIN B JICKITUH 4.

[IpoexTtupoBanue 0a3 TaHHBIX IPOU3BOIUTCS, €CIM MCHOJb3yeTcs pensunonHas bJl, mpu

ATOM KJIACCBI-CYIIHOCTH OOBEKTHOW MOJENH OTOOpa)KaroTCs B TaONMHUIBI pensuuoHHod b/l
[TonpoGHOE paccMoTpeHrE BONPOCOB MpoekTupoBanus b/ coxepxutcs B nexuuu 9.

JlntepaTypa K nekuum 8

1.

2.

Kynamuu B. B. Texnonornn nporpammupoBanus. Komnonentasii noaxoa. — M.: bunom.
Jlaboparopus 3nanmii. 2007. Jlekmus 4.

Pam6o J[Ix., bmaxa M. UML 2.0. OOBEKTHO-OPHEHTHPOBAHHOE MOJCIMPOBAHNE
u paszpabotka. 2-e usn.: [lep. ¢ anrn. — CIIO.: [Turep, 2007. — I'naser 14, 15.

SAxo6con A., bByu I'., Pam6o [Ix. YHuduuupoBauuslii npouecc pazpabOTKu MPOrpaMMHOTO
obecrieuenus.: Ilep. ¢ anri. — CII6.: ITutep, 2002. — I'naBa 9.

BengpoB A. M. [IlpoexktupoBanne mPOrpaMMHOTO OOECHICYCHHUS HKOHOMHYECKUX
MH(OPMALIMOHHBIX cUCTeM. 2-€ u3l. — M.: @uHaHchl U cratuctuka, 2005. — ['nasa 4.
Konamnen JIx. Paspabotka Web-npunoxenuit ¢ ucnonb3oBanuem UML.: Ilep. ¢ anri. —
M.: Bunwsmc, 2001. —I'masa 10.
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Nekuusn 9. NpoekTpoBaHue 6a3 AaHHbIX

[IpoexTupoBanue 0a3 TaHHBIX IPOU3BOIUTCS, €CIM MCHOJb3yeTcs pensunonHas bJl, mpu
TOM YCTOWYMBBIE KJIACCHI OOBEKTHON MOJENH OTOOpa)aroTcs B TaOmHIbl pensiuoHHOW B/l
[Ipu ucnons3oBanuu oOBekTHOM bJ] Momenp AaHHBIX W MOJIENh YCTOMYMBBIX KJIACCOB Kak
MIPaBUJIO COBIIAJIAIOT, HEOOXOAMMOCTH B OTOOpAKEHUU HET.

OcHOBHbIE IOHATHUS PENSLUOHHON MOJIEIIH:

basza oanmbix — 1ONTOBpEMEHHOE CaMOJOKYMEHTHUPOBAHHOE XPAHUJIUIIE JIAHHBIX.
CaMogoKyMeHTalMs = cXeMa JaHHbIX, XpaHsmasics B B/1.

Cucmema ynpasnenus 6azamu oanusix (CYB/]) — 1O noctyna k manueiM. O0GecnieunBaeT:
3aIUTY JAHHBIX;
3¢ (HEKTUBHOCTD;

MHOT'OTIOJIb30BATEIbCKUI PEKHM;

paszesieHre JAHHBIX MEXAY HECKOJIbKMMU MPUII0KEHUSIMU;
pacnpeieleHHOCTb TaHHBIX;

0€30MacHOCTb.

Cmpykmypa pensiyuoHHbIX OaHHbIX — COBOKYIHOCTh Tabnmuu. B mobGoi  Tabmuie
(UKCHPOBAaHHOE KOJIMYECTBO CTOJIOLOB M IMPOU3BOJIbHOE — CTPOK. COBOKYNHOCTH 3HAu€HUM
SIYEEK OJTHOM CTPOKH — 3aIUCh.

Onepamop SQOL — npemnoxenne SQL 11 MaHUTYJISAIMKA TaHHBIMU (BBIOOPKA, N3MEHECHHE,
n00aBJICHHE, YAAICHUE).

Oecpanuuenus — yclioBus, siBsitomuecs yactbio cxeMbl b/l Ecnu kakas-nmu6o nobasisiemast
3aMuCh HApYIIaeT KaKoe-TO OTpaHUYeHHE, TO OHAa He OyneT qo0aBiieHa.

Buns! orpannuenuii:

Boszmooicnwiii - knoy  (MOTEHIUANBHBIA  KJIIOY) — COYETAaHWE CTOJIONOB, YHHUKAJIbLHO
UACHTUQUIUPYIOMUX KaKyl0 3alUCh B TaOJIMIe, TAKOE YTO, BCE CTOJOLBI HEOOXOIUMBI IS
YHUKAJIbHOW WJEHTU(DUKAIIMY U HU B OJJTHOM HET ITyCTHIX 3HAUYCHUM.

OcHosHOUl  (nepuuHblll) K104 — BO3MOXKHBIM KIIOY, KOTOPBIM MPEANOYTUTEIbHEES
UCII0JIb30BaTh Ui paboThl ¢ Tabaumei. Ectb y kaxaoi TabauIbL.

Buewnuti knrou — ccplka U3 Apyrou TabIUIBI HA BOZMOXKHBIN KITHOY.

[Tpumep:
persiD Name SurName |addr employer
1 Bacsa MynkuH JloHgoH 1000
compiD compName |compAddr
1000 OAO «MMM» | Mockea

[lepBuunbie kmroun: persID B 1-oit Tabmume, complD — Bo 2-oii. BHemmnwmii xmoy —
croJsiderr employer 1-o0it TabauUIIBL.

Jlis cBsi3aHHBIX TaOJMI] aKkTyallbHa MOJJIEP)KKA CChUIOYHOW wLenocTtHoCcTH. Ccwbliounas
YenocmHoCcmy — 3TO 3aBUCHUMOCTh 3HAUEHHMH BO BHEIIHEM KJIIOYE OT 3HAYEHHH B MEPBUYHOM
KJIIOYE€ CBS3aHHOUW TAaOIMUII (HAaIpUMeEp, MPU YAATICHUH 3alMCH O KOMIIAHUHA HEOOX0IUMO: JT00
IIPOBEPUTH OTCYTCTBHE CBSI3aHHBIX 3allMCEd O COTPYAHHMKAX M OTMEHUThH yJAJCHHUE B Cilydae
OoOHapy)XeHMsI TaKOBBIX, JIMOO KacKaaupoBaTh yJaJCHHE, YAajssl CBA3aHHbIE 3allCH O
COTpYIHHKAX, TMO0 OOHYIUTH 3HAYEHMSI BO BHEIIHEM KIIIOUE Y CBSA3AHHBIX 3aIHCei).

s oOecnedyeHus CCBHUIOYHOW ILIEIOCTHOCTH HPHUMEHSIIOT mpueeepbl — MPOLEHYpSI,
omnucaHHble Ha s3bIke SQL, KOTOpbhle aBTOMATUYECKHU 3aIyCKAOTCs MPU MOIUUKaluy TaOIuIl,
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C KOTOPBIMU OHH CBsI3aHbI. Tpurrepsl He TOJIbKO 00ECHEUMUBAIOT IIEJIOCTHOCTh, C UX MOMOIIBIO

yA00HO peain30BBIBaTh U 00JIee CI0KHBIE MAHUITYJISIUIO C IAHHBIMU (OM3HEC-JIOTHKY).

Tpurrepsl sIBISIFOTCS YaCTHBIM CIIy4aeM XPaHUMBIX MPOLEeNyp. Xpanumas npoyedypa — 310
npoueaypa, paboraromas ¢ TabiiMiaMy, KOTopas CKOMIIMJIMPOBAaHA U XPAaHUTCS B BUJAE KOJa B
B/l u moxer ObIThb BbI3BaHA M3 KJIMEHTCKOM MpOrpaMMbl. XpaHUMbIE MPOILEIYphbl BHITOJHEE
SQL-3anpocoB, HO OHU JOCTYIHBI BCEM MPUIIOKEHUSIM, padoTtatomuM ¢ BbJl, 4ro wmHorma
HEXeJIaTeIbHO.

PensimonHass cxema JaHHBIX M OOBEKTHAs MOJENb ONEPUPYIOT Pa3HbBIMU HOHSTHUAMH,
M3-32 4ero HeoOXoauMa CrenualbHas pabdoTa MO OOBEKTHO-PEISIIIHOHHOMY OTOOPa)KEHHUIO.
OTtoOpakeHre BO3MOKHO B 00€ CTOPOHBI: B INPSIMYIO (OT KJIacCOB K TaOnMIlaM) U B OOpaTHYIO
(ot Tabnwui k kjmaccam). B jekiuu Mbl OyeM rOBOPUTH O MPSIMOM OTOOPaKEHHH, HO 0OpaTHOE
0TOOpaXkeHUe MoAPa3yMeBACTCS.

Eme onno npensapsitomee 3ameuanue. [lonydaemas npu otobpaxenuu cxema b/l 3aBucut
HE TOJIbLKO OT COBOKYIHOCTH YCTOMUYMBBIX KJIaCCOB U CBsI3€d MEXAYy HUMH, HO M OT
MpaKTUYECKUX cooOpakeHuid. Hampumep, MOXeT oKa3aTbCs, UYTO pEIIEHHE XpaHUTh BCE
yCTOWYMBbIE OOBEKTHI B OJHON «TOJCTON» HEHOPMAJIU30BAaHHOW TalnHIle, BIOJHE cCebs
ONpaBJIbIBAET TEM, YTO JIEJIAET MPUEMIIEMON CKOPOCTh OoJibIIMHCTBA 3anmpocoB K bJI. OnuceiBas
00BEKTHO-PENISIIIMOHHOE OTOOpa)keHhe, Mbl OyleM paccMaTpuBaTh PEUICHHS, TArOTEIOLINe
K IOJy4EHUIO HOpMam30BaHHOU B /1.

[TepeBoauTh Monens KinaccoB B cxemy b/l mpennaraercs B 3 3Tama: 0ToOpa3uTh KJIacCHl B
TabJIMLbI, OTOOPA3UTH aCCOLMAIIMH U OTOOPa3UTh CBA3U 00OOIICHMSL.

Omobpadicenue Knaccos
1. Kaxapiii knacc nepeBoauTCs B OTAEIbHYIO TaOIUIy, aTpUOYThl CTAHOBATCS CTOJIOLIaMU

tabnuupl. Onepanuu Ha CTPYKTYpY TaOuuibl HE BAUSAIOT. OHU MOTYT IIEPEBOJIUTHCS B
XpaHUMBIE TPOLEAYPHI, €CIM Mbl XOJIUM IEpelIOXKUTh dYacTb padOThl IO
MaHUITyIUpoBaHuio faHHeIMU Ha CYB/I.

2. VYHuKaIbHbIA UAEHTU(UKATOP YCTOMUMBOIO Kiacca MpeBpallaeTcs B MEPBUYHBIN KIIIOY
tabnuupl. Eciiu nMeeTcss HECKOJIBKO aJlbTEPHATUBHBIX YHUKAJIbHBIX UACHTU(UKATOPOB,
BbIOMpaeTcs HanOosiee ucnoib3yemblid. Eciin B Moenu 1i1sl ycTOMYMBOTO Kjiacca SBHO
HE yKa3aH UACHTH(PUKATOP, TO B TaOIHILy Ao0aBiseTcs croioer] ID — nepBUYHBIN KITIOY.

[Tpumep:

KnueHT
Ums

agpec ‘ IDknuenta [Uwms Agpec

getName()
getAdress()

[Ipu oToOpaXkeHnn accomMaIyii MBITAI0TCS COKOHOMUTH M HE CO3/1aBaTh JIOTIOJIHUTEIBLHBIE
TaOMUIBI JUTSI XPAHEHUS! COCIMHEHUN MEXy YCTOMYHBBIMH OOBEKTAMH 3a CUET OObEIMHECHHS
HECKOJIbKUX TaOMWIl B OJHY WM J00aBJICHUS JOMOJHUTEIBHBIX CTOJOIOB B TaOIUIIHI,
MTOPOXKJICHHBIE KJIaCCaMH, €CJIM CEMAHTHKA aCCOIHMAIIMH TTO3BOJISET.

Omobpadicenue OUHAPHBIX ACCOYUAYULL:

MacnopT
MepcoHa P

HO Me p
IM A cepus
dbamununsa 1 1 P

pataBbigaun
nataPoxpeHunsa

MecToB bigaun

IDrepocHbl | v | Qamarvn | [araPoxoervn | Hove lemopra | Gepu taciopra | [araBoipav | MecroBoppam




e «l kK IMy» — BO3MOXXHBI pa3jMYHbIC PEIICHHS, JIY4IIe CO3/JaTh OOIIYIO TaOJIWIly UIT 2X
kjaccoB. Ctonlupl — COBOKYNHOCTh aTpuOyToB. [lepBuunblii kitou — yiro0oit ID (mepsoro
WIK BTOPOTO Kjacca). JlocTHraeTcsi MakCHMaJbHO BO3MOXKHAsi SKOHOMHS: OJHA TaOiuia
MIPEJICTaBIIsSCT 00a Ki1acca U aCCOIUAITUI0 MEX Ty HUMH.

e «1 x0..1» — BHEIIHUI KJII0Y T00ABIAETCA K Ta0IUIIEC HeoO3aTeILHOI0 Kitacca.

Mepcora MacnopT
HOMeEp
VIMA cepus
gﬁ?ggyﬁheng 1 051naTaBunaqm
MecToBbigaun

IDnepcoHbl | Uma | ®amunua | JataPoxaeHns
1 MBaH | ViBaHOB 1.01.1990

Howmepllacnopta | Cepusillacnopta | JataBoigaum | MectoBbigauu | MNepcoHalD
123456 77 20.02.2008 Mocksa 1

BooOmie roBopsi, MOXHO ObLIO OBl HMCHOJB30BaThb TOT € mpueMm, yto U B «l k 1», HO

noJtyyarouiasicss Tabnuna OyneT «pa3peXeHHOW» — B HEKOTOPBIX 3aIllUCAX OyAyT MyCThle HOJIA.

OOpaTuTe BHHMMaHHE, 4YTO BHEIIHUN K04 J00aBiseTcss B TaOJMUIly, MPECTABIISIONIYIO

HeoOs3aTeNbHBIN Ki1acc, MOCKOJIbKY 3aucell B Hel Oy/1eT MEHbLIE, YeM B APYrOi.

o «0..1 x 0..1» — pexomeHayeTcsi oTAeNbHAs Tabnuua as cBsizu. Ee cToyOnbl — BHEITHUE
KITFOUM /17151 TaOJIMI KJIacCOB, CBA3aHHBIX accolpanyeid. OCHOBHOM KIIOY — KOMOMHAIIMS 3TUX

CTOJIOLIOB.

ABTOMOOUIB Mpuuen
Mogenb Moaenb
NpOM3BOAUTESTb 0.1 0.1 rpy3onogbeMHOCTb

IDABTO | Mogent | Npoussogutens
1 600 Mepcegec

AstomobunsID | MpuueniD

1 2

IDMpuuena | Mogenb | Mpy3onogbeMHOCTb
1 2008 1000

2 KAMA3 1500

B 3ToM ciiyyae MOxHO ObUIO 100aBUTH BHEIIHMM KIIIOY K KaKOH-JIMOO M3 Tabuull, HO HE BCernaa

JOITYCKAIOTCS MyCThIC 3HAYCHUS BO BHEITHEM KITIOUE.

o «* x *» — g accolManyy 3aBOJUTCS OTACIbLHAA Tabnuna. Ee cToa0nbl — BHENIHHE KIIFOUX
JUIsL TaOJMI[ KJIACCOB, CBS3aHHBIX accomuaiper. OCHOBHOM KIIOY — KOMOHMHAIIMS JTHX
CTOJIOLIOB.
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Course

credits 0

name 7..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 npumepe mokazaHo, Kak MOKHO NIpPEICTaBUTh B TaOIMIAX CBA3M MEXAYy Kypcamu (YTOOBI

3aMmMcaThCs Ha Kype (YHKIIMOHAIBLHOTO aHAIM3a, HEOOXOJAMMO IPEABAPUTEIIEHO MPOCITYIIATh

JIBa Kypca MaTeMaTHYECKOTO aHAJIN3a).

o «l x 1..%» — k Tabnuue knacca y nmomtoca «1..*» mo6aBisercst CTOIOEI] — BHEITHUHN KITFOY JIJIs1
Ta0JIAIIBI KJ1acca y MOJTFOCA «OIUHY.

o «l k0..* —kak «1 k 1..%».

[Tpumep:

Course Offering table

CourseOffering

- number : String

Foreign Key
0.7 ' Course table Primary Key
Course
- name
1 |- description
- number

e «0..1 k *» — npumeHsrOTCs Te ke pemieHus, 9To U B «0..1 k 0..1».

Besiknii pa3, korga mpu peanv3alié acCOMAMii  BO3HUKAIOT CBSI3aHHBIC TaOIHUIIBI,
BO3HHUKAIOT M OTPaHUYEHHUs LEJIOCTHOCTU (B pa3HbIX ClIydasX pasHble), T. €. (PaKTHUYECKU
no0aBysieTcsl HE TOJBKO BHEIIHUN K04 W/WiIM Tabauna, HO U TPUITEPhl WIM XpaHUMBIE
MIPOLIEYPBHI.

Omobpadicenue Knaccos cesazannvlx N-aphoti accoyuayueli:

TpeOyercs Tabnuua nas xpaHeHus cBsisu. Hanpumep, B cityuae tepHapHoit (N=3) cBsi3u
dbopMupyroTcs 4eThipe TaOIUIbI, IO OJHOM I KaXXJOTO Kilacca W OJHA JJisi CBs3H. Tabimia
CBsI3H OyJleT UMETh CPEAH CBOUX aTpUOYTOB KIIOUM KaXJ0W U3 3X APYrux TadJuL.

[Tpumep:

IDMpoekta | IDA3bLIKA IDMporpamMmMmmncTa
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Omobpadicenue Kaccos-accoyuayuii.

ATpuOyYTHI KJIacca-acCONMAIMK TOOABISIOTCA JTHOO B CO3JaBAEMYIO JJIsl CBSI3M TAOJHILY,
mn60 (ecnu JOTOTHUTENbHAS Tabnila He TpeOyeTcs) B Ty TabIuIly, KyAa J00aBIseTCs BHEITHHI

KJIIOY.
[Tpumep:
| CemecTtp |
| JlekTop l < | YuTaembiitKypc

o] N

IDNlektop [IDCemectp | IDKypc JATpnbytHutKypc

Omobpadicenue K8AIUDUYUPOBAHHBIX AccoyUayULl
Pewrenue:

e Omnpenenuth, KAKME MOIIIHOCTU OBLIN OBI y MOJIOCOB accoruanuu 0e3 kBanuduxaTopa.
e [IpuMeHUTH pereHue I ACCOIMANNNA C TIOTYICHHBIMHA MOIITHOCTSIMH.
e JloGaBuTh KBaIM(PUKATOP KaK CTOJIOCIH (MU CTOJOIBI) B Ty e TaOIuIly, Kyaa J00aBIISIOTCS

BHCIITHUEC KIIIOYH.

e Kak npaBuiio, kBaJin(uKaTop CTAHOBUTCS YaCThIO BO3MOXKHOIO KJIt0ua TabJIUIlbl, B KOTOPYIO

0oH no0aBiIeH.

[Tpumep:
Manka Manka
nmadaiina : String 1
1 \
0..1 0.
dainn dann

umadaiina : String

IDMankwm | ... ,

1

ID®anna | IDMankn | umadanna

2 1 readme
Omoobpasicenue 0606weHus (Hacredo8anus):
Crpareruu:

e Ul K&XJIOTO Kjlacca CBOs TaliuIa;

e Uil BCeM Mepapxuu HacjaeI0BaHuUs O/1HA TaOIuIIa;

e Ta0JIMLBI TOJBKO JUIsl KOHKPETHBIX (HE aOCTPaKTHBIX) KJI1aCCOB;
e  Ta0JIMLBI TOJIBKO JUISl pA3IMYHBIX KOHKPETHBIX KJI1acCOB.

Kakoii mMeHHO croco0 BbIOpAaTh IUKTYIOT COOOpaKeHUs
sbpdexTuBHOCTH  (CKOPOCTH B OOMEH Ha O0BEM TaMATH).
Paccmotpum Ha ipumepe. Ilycts kimacc Person — aGcTpakTHBII.

[Ipu wucnonp3oBanuu 1-ro mnoaxona OynyTt co3ganbl 4

Person

Student

Y

Employee

5

StudentEmployee

Ttabnuiel. Y tabmun Person, Student, Employee Oynmer momomHWUTENbHBIN cTOJOCH — THI, B
KOTOpOM OyZeT XpaHUTbCA pealbHbI TN oObekTa. i Kaxkaoro sk3eMIuisipa kiacca Student
OydyT ABE 3allucH, OJIHA B TaOJMIIEe CTYJIEHTOB, BTOpas — B Tabnuie nepcoH. g sk3emiuisipa
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StudentEmployee — ueTsipe 3amucu, o ogHOW B Kaxaoi Tabmuue. Ilpu yem y Bcex ux Oyner
OJINHAKOBOE 3HAUYE€HUE MEPBUYHOTO Kitoya. JlybnupoBaHue 3anucei Mo3BOIUT ObICTPO HAXOAUTh
BCEX IEPCOH, BCEX CTY/IECHTOB U T. II.

[Ipun BTOpOM MoAXONE HCIONB3yeTcsl 0o0mias paspexeHHas Tabnuma. B Hell Tawke ans
KKIOM 3amucu XpaHuTcs ee Tun. HeynoOCTBO COCTOMT B TOM, 4UTO JyIsd JHOOOW 3amucu o
MIEPCOHE ECTh PUCK «3AJI€3Th» B I0JIs, IPUHAJUIEkKAIINE [TOIKIIACCY.

Tpernit MOaX0x MO3BOJSAET CIKOHOMUTH OAHY Tabmuiy — Person — juisi momcka Bcex
nepcoH B b/] Oyner co3nan View, 00beIMHAIOMNN 3aIUCH 3-X CO3JJaHHBIX TAOJIULI.

YerBepThlil myTh JaeT ABe TaONMIbI (CTYJEHTOB U CIyXKallWX) U JBa View (OJuH A
[IEPCOH, BTOPOM ISl CTYIEHTOB-CIYXKAIIHX).

Hnst  wm3o0Opaxkenuss cxem BJI B Bume guarpaMM — KJIacCOB — MPUMEHSETCS
CHelHalIn3upOoBaHHbIA HAOOP cTepeoTUnoB — npoduiis. PaccmMoTpum npumep:

package Design Model )

=<tahle=>

T Student
<<columnz=+name
z<columnz==+address
Pl==+id

+PE_Student ()

1

1 <<identifying==

<<tahle>>
T Classification
zzPRF==+id student
Zunigues=+constraint1 )
+Pk_Classification()
+FK_Classification )
z<index==+constraint2

1 4

=<identifying == a 01 =<identifyings
<<table>> <<tahle=>
T FullTimeClassification T PartTimeClassification
<<PRFK==+id_student <<PRIFI==+id_student
<columnz=+gradDate <<columnz>=+maxMumOfCourses

<PRz=+PK_FullTimeClassification () <=PkE=+PK_PatTimeClassification ()
==FK==+FK_FullTimeClassification () w=FK=>+FK_PartTimeClassification ()
=<index==>+constraint ) <<index>>+canstraint [

Tabnuma m3o0pakaeTcs Kak Kiacc co crepeoturnom <<table>>. SQL-3ampockl Takxke
M300paxkatoTcsl KlaccaMM CO CTEPEOTHUIIOM <<view>> (Ha Juarpamme oTcyTrcTBYIOT). CTOIOIbI
Ta0JIML TPECTaBIEHbI aTpuOyTaMu KiaccoB-tabuul. Mcnonb3yrores crepeotunsl <<column>>
(oOpruHbIi cToNben) <<PK>> (ctonbeu, Bxonadumii B nepBuuHbIi kiou), <<FK>> (cronberw,
BXOA1IMi BO BHemHUH Kito4), <<PK/FK>> (ctonben, BXxoasdiuili B NepBUYHBIA U BO BHEIIHUN
kio4).  "Omnepanuu"  TaOaul MOAETUPYIOT OrPAHUYEHUS WM XpaHUMBbIE MPOLEIYpHI.
Knaccudukanust crymenta xpanutcs B otaenbHo Tabmuie T Classification. Tak kak 3ToT
KJlacc aOCTpakTHBIM, TO B TaOMuIE €AMHCTBEHHBIN CIIy)KEOHBIH cTONOel, SBISIOUIMICT |
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nepBUYHBIM U BHEIHUM KitouoM (<<PK/FK>>). B tabmuny T Classification go6aBieHsl /1Ba
OTpaHMYEHUS: MEPBUYHOTO M BHEUIHEr0 KIIOYa, OrpaHWYEHHE HHJAEKCa M OrpaHUYEHUE
YHHUKAJIbHOCTH, ONpPEIENSIoIee, YTO ¢ KaXKJI0M 3aluChI0 KiacCu(UKALUK CBSI3aHAa POBHO OJHA
3amMUCh W3 OJHOM W3 JBYX OCTaBIIMXCA TaOmui. OTH JABe TAOMUIBI [Jis TOJKJIACCOB
FullTimeClassification u PartTimeClassification. [loMuMo cOOCTBEHHBIX CTOJIOIIOB B HUX €CThb
CITY>KE€OHBIM, SIBJISIFOIIMICS U MEPBUYHBIM M BHEIIHUM KitouoM (<<PK/FK>>). Jlna <<PK/FK>>
B KaxJoi Tabmuie noOaieHbl 3 "omepauuu'-orpaHUYEHUs: UHAEKC, NEPBUYHBIN W BHEIIHUN
kio4. Bee cBs3u unenTuduuupytonye, Tak Kak BCIOJly IEPBUYHBIN KIIFOY BXOJUT BO BHEUTHUIL.
boiBaoT HeuwaeHTU(PUUMPYIOLIUE CBS3HM, €CIAM IMEPBUYHBIA KUY HE COJIEPKUTCA LEIUKOM
BO BHEIIHEM KJt04de. MOIIHOCTH Ha MOJICcaxX CBS3€H MOKA3bIBAIOT COOTHOILIEHHUS KOJUYECTB
3anMcel CBA3aHHBIX 3HAUEHUEM BHEIIHEro kitouya. Kommos3unuu ykasplBalOT Ha 3aBUCUMOCTD
IO CYILIECTBOBAHUIO MEXAY CBSI3aHHBIMH 3aIIHCSIMH.

PaccmoTpeHHass cxema JaHHBIX [OJy4eHa NpU OTOOpaKEHUH OOBEKTHOW MOJenu
B PEJIILIMOHHYIO, TPpU  KOTOPOM  KaXJOMy Kjlaccy COOTBETCTBYeT oOJHa Taliuia,
a Mpu 0TOOpaXEHUH HacJIel0BaHUs UCIIOJIb30BaHa IepBasl CTPaTerusl.

Jlumepamypa k nekyuu 9

6. Pambo JIx., brmaxa M. UML 2.0. OOBEKTHO-OPUEHTUPOBAHHOE MOJEIUPOBAHUE
u paszpabotka. 2-e usn.: [lep. ¢ anrn. — CIIO.: [Turep, 2007. — I'nasa 19.

7. Mausmex JI. A. AHanu3 U npoekTUpoBaHue MHGOPMALMOHHBIX cucTeM ¢ nomompio UML
2.0 — CII6.: Bunbsamc, 2008 — § 10.9.

8. daynep M. ApxuTeKkTypa KOPHOpPAaTUBHBIX IPOTrPaMMHBIX NpuiIokeHud. — M.: Buibsmc,
2007.

9. BenmpoB A. M. IIpoekTtupoBaHue NPOTPaMMHOTO OOECIICUCHUS] SKOHOMHUYECKHX
MH(OPMALIMOHHBIX cUCTEM. 2-€ u3l. — M.: @uHaHchl U cratuctuka, 2005. — ['nasa 4.
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Jlekuma 10. O6pa3subl NPOEKTUPOBaHUS

Obpazey (marTepH) — O5TO TUIOBOE TMPOCKTHOE PEIICHHE KOHKPETHOW 3aaauu
MIPOEKTUPOBAHMS, OINKUCAHHOE CHELHATbHBIM 00pa3oM, 4TOObl OOJEr4uTh €ro MOBTOPHOE
IpUMEHEHHE.

dakTHyecKw, KaXIbld TATTEPH SABISIETCS (OPMATU30BAHHBIM  OIBITOM  JIYYIITHX
pazpaboTunkoB B uHaycTpuu cosmanus [10. Vctopuuecku monsitue oOpas3iia BO3HHKIO B
apXHUTEKType, BBeIEHO apxuTekropoM Kpucrodpepom AsekcaHAPOM — TMPOESKTHPOBIIMKOM
3IaHUI ¥ TOPOJOB B KOoHIE 1970-x.

«/Irobou nammepn onucvleaem 3a0ayy, KOmopas CHO8A U CHO8A B03HUKAEM 6 Hauiell
pabome, a makce NPUHYUN ee peulenusl, npuiem maxKum oopazom, 4mo 3mo peueHue MOHICHO
NOMOM UCNONb308AMb MUWIIUOH PaA3, HUYe2o He uzoopemas 3ano6o.» Kpucrodep Anexcanap.

OcCHOBHBIE COCTaBJISAIOLINE YaCTU 00pa3La:

Hwma. nentupunupyer oOpaszen, Xopolliee UM XapaKTepU3yeT peliaeMyro npooiaemy u
croco0 ee penieHus.

3aoaua. Onmcanue CUTyallud, B KOTOPOW CIIEIYyeT NMPUMEHATH 00paszer. DTO ONMUCAHUE
BKJIIOYAaeT B ce0s: MOCTaHOBKY MPOOJEMBI, KOHTEKCT NpPOOJEMBbI, MEpPEeYeHb YCIOBUH, IMPH
BBITIOJTHEHUHN KOTOPBIX UMEET CMBICI PUMEHSTH 00pasetl.

Pewenue. Onncanmne 3JeMEHTOB apXUTEKTYPHI, CBA3EH MEXITy HUMHU, QYHKIUH KaxI0TO
aneMeHnTa. Britouaet B ce0s UML-nuarpammel.

Pe3ynomamer. CrieicTBus TPUMEHEHHUS MATTEPHAa W KOMIIpOMHCCHL. [lpemmymiecTBa u
HEIOCTaTKU oOpa3na. BimsHue wucrosb3oBaHus o0paslia Ha THOKOCTh, PACHIMPSIEMOCTh H
MEPEHOCUMOCTH CHCTEMBI.

[TonHOE onucanue oOpasna B coopuuke ['aMMbl u fip. («0aHABI YETHIPEX») BKIIOYACT:

HasBanwue.

Hasnauenwue (kpaTtkoe onrcanue GyHKIUNA 00pas3ia v peraeMon 3a/1a4un).

Jlpyrue u3BecTHbIC Ha3BaHMUSL.

MoTuBanus (WILTIOCTpAIHs pelaeMoi 3a1a4i MPOSKTHPOBAHNSA).

[IpumenumocTh (OmHMCaHME CHUTyallMii, B KOTOpbIX HpUMEHUM mnarrepH. Ilpumepsl

MIPOEKTUPOBAHUS, KOTOPHIE MOYKHO YIYUIIUTH C IIOMOIIIBIO 00pa3ia).

CrpykTypa (quarpamMmma KJIaccoB).

e VYyacTHHKH (CIIOTHI WJIM POJIM, 33/ICHCTBOBaHHBIE B 00pasile, HA MECTO KOTOPBIX CIEIyeT
MOJICTABIIATH KOHKPETHBIE TPOSKTHBIE KITACCHI).

e OrTHOMICHNUS (IUarpaMMa B3auMOJICHCTBHS IK3EMIUIIPOB KIIACCOB-YUYaCTHUKOB).

e Pe3ynbTaThl.

e Peammzanus (CIOKHOCTH, TMOJBOJHBIE KaMHU TIPW peanm3anuy o0Opasma, peKOMEHIAIH,
3aBHCHUMOCTB OT SI3bIKa MPOTPAMMHUPOBAHHSA).

e Ilpumep kona.

e 3BecTHble TpUMeHEHNUs (2 WK 0oJiee IPUMEHEHUH B pa3InYHbIX 00JIaCTsIX).

e PojcTBeHHBIE MaTTEPHBI (CBSA3b C IPYTUMU 00pa3laMu, pa3Indusi, HCIOJIb30BaHue 00pasia B
COUYETaHUH C JPYTUMU).

Karanor oGpasuos’ comepkut 23 o6pasua. CyIecTBYIOT ApYrHe KaTalord — HAIpHMep,
KaTajor (Daynepa4.

Knaccudukanus o6pasios:

e Tlopoxmarorue oOpa3ibl (CIOCOOBI CO3/IaHUS IK3EMILISIPOB KIACCOB).
e CrpykrypHble 00pa3mpl (CrocoObl 3aJaHMsl CTAaTHUYECKUX CBSI3€M MEXKAY MPOCKTHBIMU

* Famma 3., Xenm P., JxKoHcoH P., Banccnaec K. NMpuembl 06 bEKTHO-OPUEHTUPOBAHHOTO NPOEKTUPOBAHMA.
MNaTtrepHbl NpoekTMpoBaHus. — CMN6.: Mutep, 2007.
4 daynep M. ApxuTeKTypa KopnopaTUBHbIX NpUNoKeHuin. — M.: Bunbamc, 2007.
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KJIaccaMM).
e (OO0pas3isl moBeneHus (CrocoObl OpraHU3ay B3aUMOICHCTBUMN ).
PaccmoTpuM HECKOJIBKO 00pas3IoB.
Abcmpaxkmuas gpabpuxa (Abstract Factory)
Knaccudukanus: oOpazen mopoxaeHus 00bEKTOB.
Hasnauenme: mpenocraBisier wuHTEpdEHC aias  CcO3MaHMsI  B3aWMMOCBSI3aHHBIX U
B3aMMO3aBUCUMBIX 0OBEKTOB, HE OMPEIEIIsisi MX KOHKPETHBIX KJIACCOB.
MoTuBanus: 4acTo BCTAET 3a7a4a MPOECKTUPOBAHUSA TPOTPAMMHON CUCTEMbI HE3ABUCHUMOM
oT KOHKpeTHO peanuzauuu GUI.
Curyanuu NpuMEHUMOCTH
e (Cucrema HE JOJDKHA 3aBHCETh OT TOTO KaK CO3JAIOTCS, KOMIIOHYIOTCS W TPEACTaBIISIFOTCS
BXOJSIIIHE B HEE OOBEKTHI;
e Bxonsdmue B CEeMEHWCTBO OOBEKTHI IOJDKHBI HCIOJIB30BAaThCA BMECT€ W HEOOXOIUMO
00€CTeunTh BBHITTOJIHEHUE ITOTO OTPAHUYCHNS,
e (CucreMa 0JKHA KOHPUTYPUPOBATHCS OJTHUM U3 CEMEHCTB COCTABIIAIOIINX €€ 00BEKTOB;
e [lpenocraBnsercs OMOIMOTEKA KIACCOB, peaau3alys KOTOPhIX CKPhITa 32 HHTEp(hEercoM.

AbstractFactony
*Croatel roductAlf) Client

MCreateProduct B)
‘ AbstractProducti I
e Rnr " ProductA2 | | Producta |< ———————————— 3
ConcreteFactory1 ConcreteFactory2 '
*CreateProductA() *CreateProductA)  f---- i
*CreateProductB() *CreateProductB() ‘ AbstractProductB I
————————— ProductB2 | | ProductB1 |<
YyacTHUKH:

e AbstractFactory — uaTepdeiic ¢ onepanusaMu g TOPOXKACHHS IK3EMIUIIPOB a0CTPAKTHBIX
KJIACCOB-TIPOJTyKTOB.

e ConcreteFactory — peanu3zanusi TOPOKICHUS SK3EMIUIIPOB KOHKPETHBIX KJIACCOB.

e AbstractProduct — uaTepdeiic ¢ onepanusaMu Kiacca-mpoayKTa.

e ConcreteProduct — peanuszanus aOCTPaKTHOrO NPOAYKTa, OOBEKTHl KOTOPOW MOPOKIAIOTCS
OJIHOH U3 KOHKPETHBIX (habpuK.

e C(Client — xmacc nonp3yromuiics uaTepdeiicamu AbstractFactory u AbstractProduct.

OTHoMICHMUS:

OObIYHO, BO BpeMsl BbIMOJHEHMs co3aaercs onuH sk3emiuiap ConcreteFactory, koTopblit
CO3/IaeT JK3EMIUIIPHl KOHKPETHBIX MPOJYKTOB OIHOTO W3 ceMmeicTB. [l mcmoip30BaHHS
00BEKTOB APYroro CEMEMCTBa HYKHO MOPOJUTH JIPYT'YIO KOHKPETHYIO (PaOpHKy.

Pesynprarsr:
® U30JIUS KIMEHTa OT JeTalell pealu3alyy KIacCOB-TIPOIYKTOB (MX HMMEHA W3BECTHHI

TOJIBKO KOHKpETHOU (pabpuke);
® YIPOUICHHE 3aMEHBI CEMEHCTB MPOTYKTOB;
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e Habop NpoayKTOB (PUKCUPOBaH, 100ABISATH HOBBIE TPYIHO.
[IpeacraBuM, uTO HYXHO J00aBUTH TpPEeTUH Kiacc MNpoAykToB. IloTpedyercss moOGaBUTH
uepapxui0 U3 3-X KJIacCOB U JOMOJIHUTEIBHBIA METOJ B KaxAylo (aOpuKy, 4TO JOBOJBHO

Client F:ConcreteFactory1
} createProductA }
I |
! ! new
} 1 A:ProductA1
| |
} createProductB } }
\ | \
! ! new |
} } ] B:ProductB1
\ \ \
\ | \
* * : :
| |
| | | |
3aTPaTHO.

[Ipumep: B3auMoACMCTBHE TIPH CO3/IaHUH HOBBIX 0OBEKTOB 110 00pa3iy AdctpakTHas dadbpuka.
Crnemyer 3aMeTHTb, YTO JHarpaMMa KJIacCoB CO CTPYKTYPOU SIBIISICTCS MOSICHEHUEM K Uiee

obOpasma. Ilpm mnpumeHeHunm oOpasna CTPYKTypa MOXKET BapbuUpoBaThcs. Hampumep,

AbstractFactory MoxeT ObITh HHTEp(EIicOM, peaan3yeMbIM KjaccaMi KOHKPETHBIX (abpHK.

Daobpuunviit memoo (Factory method)

Knaccudukanus: obpazern mopoxxaeHns 00bEKTOB.

Haznauenue: onpenensier nuatepdeiic st co3nanus 00bEKTOB, HO OCTABIISICT PeaIn3alusaM
pelieHe 0 ToM, Kakoi 00bEKT KaKoro MIMEHHO KJlacca CO3/1aBaTh.

MoTuBamumsi: Hy>)KHO CO37aTh JK3EMIUISIP OJHON M3 peanm3anuid uHTepdeiica, HO 3apaHee
HEU3BECTHO Kakoi. Hampumep, B TEKCTOBOM pemakTope padoTaromeM C pa3HbIMH (opMaTaMu
IIPH CO3JIAHUU HOBOTO JOKYMEHTA HE U3BECTCH €ro THII.

Curyanuu MpUMEHUMOCTH:

e Kiacc 3apaHee He 3HaeT, 00OBEKTHI KAKHX KJIACCOB HY)KHO CO3/1aBaTh;

e ll3BecTHO NHIIB, 9TO 3TO OYAET FKIEMIUISP OAHOTO M3 MOIKIACCOB (pean3alun) KaKoro-To
abcTpakTHOTO Kiacca (mHTepdeiica);

e Kiacc nemermpyer cBOM OOS3aHHOCTHM OJHOMY W3 BCIIOMOTATENBbHBIX MOJKIACCOB U
IUTAHUPYETCS JIOKAJIM30BaTh 3HAHWE O TOM, KaKOW HMMEHHO W3 TIOJKIAcCOB OepeT AT
00s13aHHOCTH Ha ce0sl.

*Factoryﬂf!ethodﬂ
*AnCperation()

ConcreteCreator
*FactoryMethod()

ConcreteProduct  feeoooo oo

return new ConcreteProduct; |\—\1
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YyacTHUKH:
e Product — unTepdeiic mopox1aeMbpIx 0OBEKTOB;
e (ConcreteProduct — KOHKpPETHBIEC peaM3allUN MTPOTYKTA;
e Creator — wuHTepdelC MOPOKICHUS DSK3EMIUIIPOB TNPOAYKTa, B KOTOPOM OIpeesieH
dhabpuunbiit meton (factoryMethod), Mmoxer onpenensaTs peanuzanuio GpadpudHOro MeToaa
0 YMOJTYaHHIO;
e ConcreteCreator — peayu3arysi CO3/1aTels A TIOPOKICHHUS KOHKPETHOTO MPOAYKTA.
[Tpumep (penakrop pasHOPOPMATHBIX JOKYMEHTOB):

Document +docs | Application Document* docs=CreateDoc();
docs.Add(doc);

] docs->open();

open() * createDoc()
MyDOCUment MyAppIication
open() createDoc() return new MyDocument
A <<creates>> |
L B
OTHOIICHMS:

Creator moJilaraeTcss Ha CBOM TMOJKIAcchl B ompeneneHuu  factoryMethod’a,
BO3BPAIAIOIIETO YK3EMIUISIP KOHKPETHOTO MPOIYKTA.
Pesynprarsr:
e HEeT HeoOXOAMMOCTH BCTPAUBATh B KO 3aBHCAIINE OT MPUIIOKESHHS KIIACCHI,
e KOJ CBsi3aH JuIllb ¢ uHTepdeiicom kiacca Product, mostromy moxer paboTaTh ¢ JHOOBIM
KOHKPETHBIM MTPOAYKTOM;
® HAKJIAJHBIE PACXOIBI: MPH CO3IAHMU IaK€ OJHOTO SK3eMIUIsipa KOHKPETHOTO IPOIYKTa
nmoHaooutes co3aarh sxk3eMiusip ConcreteCreator.
Aoanmep (Adapter)
Knaccudukanus: ctpykTypHbIid 00paserr.
Hasnauenwue: mpeoOpa3yet ouH untepdernc B Ipyroi, ooecrneynBas COBMECTUMOCTb.
MotuBaius: ectb OMOINOTEUHBIN KJIACC, KOTOPBIA MOKHO OBLIIO ObI MCIIOJIB30BaTh, HO OH
HE NOJIIepKUBAET TpeOyeMblil UHTEpdeiic.
Cutyanusi TpUMEHUMOCTH: OOeCTIeYeHHe COBMECTHMOCTH CYIIECTBYIOIIETO Kiacca IpH
€ro MOBTOPHOM HCIIOJIb30BAaHHH.

1 Adapt
Client — apet
N
-theTarget request()
Target
request()
-AdapteeRef
1
Adaptee
specificRequest()
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YyacTHUKH:
Target — TpeOyeMblil KITUEHTOM UHTEpDEC;
Client — xJIHeHT;
Adaptee — amanTupyeMbli KJ1acc Wi HHTEpQENc;
Adapter — kiacc-aganTep, B MeToIe request Bei3biBaeTcs specificRequest u3 Adaaptee.
OTHoOMICHMUS:
Anantep moJsiydaeT 3ampochl KIMEHTOB U IpeoOpa3yeT HUX B BbI30BBI OINEpaLui
aJIalTUPYeMOTO0 Kjlacca Ui uHTepdeiica.

Client Adr:Adapter Adpt:Adaptee
| request | |
| | |
} } specRequest }
| | |
\ \ \
| | |
Pesynprarsr:

® TATTEpH HE paboTaeT, €CIH HAJ0 aJlalTHPOBATh HE TOJIBKO KIIACC, HO U €TO MOJIKIACCHI;
® BBOJIUTCS TOJBKO OJMH JIOTIOJHUTEIBHBIA OOBEKT.

Composite (Komnonoswux)

Knaccudukanus: ctpykTypHbIid 00paserr.

Hasnauenue: opraHusyeT OOBEKTHI B JIPEBOBHJHBIC CTPYKTYPHI, MO3BOJISICT KIMCHTAM
eAnHO00pa3Ho paboTaTh C COCTABHBIMH U JICMEHTAPHBIMH OOBEKTAMU.

MotHBaIms: €cTh COBOKYITHOCTh OOBEKTOB-KOHTEHHEPOB, COCTOSIIUX M3 JJIEMEHTAPHBIX
00OBEKTOB ¥ IPYTHX KOHTEHHEPOB.

Curyanuu MpUMEHUMOCTH:
® HYXHO IIPEJCTAaBUTH HEPAPXUIO0 OOBEKTOB «4aCTh-IIETIOC);
® HYXHO JaTh OJIMHAKOBBIN MHTep(dElC K COCTABHBIM U IMPOCTHIM 00BEKTaM.

Component

-theComponent ;
Client P + operation() components

+ getChild()
+ addComponent()
+ removeComponent()

T

n

Leaf Composite
+ operation() + operation() o>
+ getChild() —_
+ addComponent() for all children G:
+ removeComponent() G.operation();

YyacTHUKH:
e Component — KOMIIOHEHT, ONPEAETSIOUIUN eaquHbI UHTepdeiic, colepKalluil peanu3auun
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00IIKX OTepanuii Mo yMOJTYAHHIO;
e Leaf— npocTtsie (3nemMeHTapHbIE) OOBEKTHI;
e (Composite — cOCTaBHON OOBEKT;
e C(Client — paboTtaer c o0bekTaMu uepe3 UHTep(eiic, OObSIBICHHbIM B KOMIIOHEHTE.
OTHoOMICHUS:
Knmentsr Be3bIBatoT onepanun Component. Ecnu monydarens 3ampoca — JIUCT, TO OH U

oOpabateiBaeT 3arpoc. Ecinu — coctaBHON 0OBEKT, TO OH JOIOJIHUTEIBHO PacChLIaeT 3alpocChl
CBOHMM YacCTiM.

Pesynprarsr:
®  YIIPOIIAETCs KIUEHT, T. K. OH AMHOOOpa3HO paboTaeT ¢ 1EIbIM U YaCTSIMU,
e oOiervyaercss J00aBICHHE HOBBIX KIACCOB — OHHU SBISIOTCA monkiaccamu Leaf wmm
Composite;

¢ TPpYyAHO OI'paHUYUTH COCTaB BUJIOB O00OBEKTOB B COCTaBE KOMIIO3HMIIMH TOI'O WJIN MHOI'O BHJA.

aWindow : Composite

anOkButton : Leaf aCancelButton : Leaf aSubWindow : Composite

anYesButon : Leaf| | aNoButton : Leaf

PaccmoTpum npumep (marpaMmy 0ObEKTOB):

Ecnu Tpebyercss 3ampeTuTh MOSBICHHE KHOMOK OINPEAENIEHHOr0 BUJAa B OKHAxX
ONPENIENIEHHOr0 BHUJAA, TO 93Ta 3aJada LEIMKOM JIOKHTCA Ha IpOrpaMMucTa, oOpasel
KOMIOHOBIIMK HUCKOJIBKO HE TOMOTAET €€ PEeLUTh.

Mocm (Bridge)
Knaccudukanus: ctpykTypHbIid 00paserr.
Haznauenue: oTenuTh aOCTPAKIHIO OT PeaTH3aIlNu.
MoTuBarms: HacleAOBaHUE JKECTKO MPHUBS3BIBACT PEATU3ANI0 K aO0CTPaKIUHU, TOITOMY
Jy4Ille UIMETh UEPAPXUIO HACTICOBAHUS U MHTEP(EHCOB U OTICIBHO X PeaTu3alliu.
Curyanuu MpUMEHUMOCTH:
e oOecrieueHHe HE3aBUCHMOCTH a0CTPAKIINY U PeaTn3alliy;
® HEOOXOJUMO PACHIMPATH MOIKIACCAMH KaK WHTEP(HEHCHI, TaK U UX peali3allHiH;
e M3MCHCHHS B peaM3alliy HE JOJDKHBI BIHSTH HAa KIIUCHTA,

Client
Concretelmplementor1
-theAbstraction
1 defaultMethod()
Ab straction -ImplementorRef
abstractionOp() 1 Concretelmplementor2
Implementor
defaultMethod() defaultMethod()

RefinedAbstraction 108




® HEOOXOAMMO pa3/IeTUTh OOJBIIYI0 HEPAPXHIO HACIEAOBAHUS HA YACTH.
YyacTHUKH:
Abstraction — abcTpakiusi, B KOTOpOi onpeesieH uatepderic TpeOyeMblil KIHEHTY;
Refined Abstraction — yrouHeHHast abCTpakLMsl ¢ pacIIMPEHHBIM UHTEp(eicoMm;
Implementor — unTepderic st KIaccoB-peaanu3aiuii;
Concretelmplementor — KOHKPETHBIN peanTnu3aTop.
OTHoOMICHUS:
AOGcTpakius rnepeHanpanisieT 3apockl KIMEHTa OJHON u3 peann3auuii Implementora.
Pesynprarsr:
e peanm3anus OTIeNsIeTCS OT HHTep(deiica,
e YTOOBI 3aMECHUTH pEATN3AINI0 HET HEOOXOIUMOCTH IMEPEKOMIIIIMPOBATh a0CTAKIUIO U €
KJIMCHTA;
® cucTeMa CTaHOBUTCA OoJiee JIErKo MOAUPUIIMPYEMOH.

Dacao (Facade)

CTpyKTYpHBIIl TaTTEpH, UAEsS KOTOPOTO B TOM, YTOOBI MPEAOCTABUTH YHUDHUIIMPOBAHHBIH
uHTepdeiic k mojacuctemMe (WM MakeTy) B BUIE NpoKcu-kKiacca SubsystemProxy (B ciydae
rmakeTa — B BUe (acaja rmaxera).

[Tpumep:

Hcnonb3yercss A NperoCTaBICHUsS IMPOCTOro HHTepdelrica K CI0KHOM MOJICUCTEME,
SIBHOTO OIPEJICNICHNUS TOYKH BXO/a B MOJICUCTEMY, COKPAIIICHHS CBSA3EH KIMEHTOB TOJACUCTEMBI C
ee BHYTPCHHUMH KJIacCaMH.

VYrpomaer paboTy C TOJACHCTEMOH, OcialiseT CBSA3HOCTh, CKPBIBACT BHYTPEHHEE
YCTPOMCTBO MOJICHCTEMBI.

B cucreme perucrpanmu BVY3a nmns moxcucremsl BillingSystem co3maercs  dacan
BillingSystem, peanusyromuii eaMHcTBeHHYI0 onepauuio submitBill untepdeiica moacucremsl
[BillingSystem.

Peanmzanus omepanum 3akirodaeTcs B (HOpPMUPOBAHHH TapameTpa s BbI30Ba METOJA
BillingSystemlInterface::submit(theTransaction) u co6cTBeHHO BBI30Ba 3TOM omnepanuu. [lo cyru,
¢dacan 3xech sBisgercs Takxke ApanrepoM (Bbi3oB submitBill mpeobpasyercst B BbI30B submit
rpaHuyHoOro knacca). Cutyanus, KOrja COBMECTHO HCIOJIb3YIOTCS HECKOJIbKO 00pas3loB, 4acTo
BCTPEYAETCS Ha MPAKTHKE.

Juarpamma B3auMoIeCTBHS 00BEKTOB NP UCIOJIb30BaHUU 00pasia dacan.

Subsystem proxy
tacan
Ve

-

Billing System o o : Student. : BillingSy steminterface . Billing System
Client BillingSystem StudentBillingTrans action

s }bmitBiII(Student, donIe)

\
?: create(Student, double)
\
\

\

\
\ \
\ \
\ \
\ \ \
| | 3: getName( ) |
| <<Interface>> ! |
! IBillingSystem | 4 getAddress() !
L A/ T S — =5 - lr \
| (from Extemal System |nterfaces) | | | | |
|| submitBill() | \ \ | \ |
| A i 5: submit(StudentBilingTransadtion) | } |
} ‘ ‘ ; StudentBiIIilJ‘lgTransaction ; | }
| | Local | create(forStudent : Student, forAmount : doubl®)|/ °Pen connec!tlon( )|
| | ‘VISIbI|Ity I —= I ~ ‘ ; |
‘ ‘ \/‘/// — o~ :// process transaction
\ [ 1 Pdrameter — />\J{ P T ( b
\ - ~ | visibility I > VR
} <<supsystem proxy>> } W l'8: 1/ cidse canngqiiget) }
| BillingSystem - H——— > Student. |

submitBill(forStudent : Student, forTuition : double) (from University Artifacts)

\

\

Fielf visibility>— | }
BillingSysteminterface

submit(theTransaction : StudentBillingTransaction)




Proxy (3amecmumenw)
Knaccudukanus: ctpykTypHbIid 00paserr.
Haznauenue: it 00beKTa CO37a€TCsl Cypporar, KOHTPOJIUPYIOIIUH TOCTYII.
MoTuBaus: €cTh «TSDKEJIBIH» Kiacc, OOBEKTHI KOTOPOTO pPa3syMHO CO3/aBaTh IO
TpeOOBaHUIO — 3Ta 00S3aHHOCTH BO3JIaraeTcs Ha JISTKUE CyppOTaThI.
Curyanuu MpUMEHUMOCTH:
® yIAJICHHBIH 3aMeCTHTENb (TSDKENbIi OOBEKT HEBBITOAHO IIEpeMenaTh C y3jda Ha Yy3el,
MO3TOMY Ha JIPYrOM y3JI€ €T0 MPEICTABIISET 3aMECTUTEND);
® BUPTYaJbHBII 3aMECTUTEIID;
®  3ANIUIIAIONIMN 3aMECTUTEIb (ITPOBEPSIET MpaBa IOCTYIIA).

Class_Client
O Proxy | |realClass->request()
+ request()
Subject
+ request()
| RealClass |
+ request()

YyacTHUKH:
Proxy — 3amecTuTenp, XpaHsAIIMi CChUIKY Ha peaJIbHbIN O0BEKT;
Class_Client — KIMEHTCKUH KJIACC;
Subject —06mmit uaTepdEiic I KIacca U ero 3aMeCTUTEIIS;
RealClass — kmacc, a1t KOTOporo co3aaeTcsi 3aMeCTUTETb.
OTHoOMICHUS:
3amecTuTeNb MOJIydaeT 3ampoc KIUEHTA U MepeagpecyeT ero peaabHoMy kiaccy. Jeranmm
3aBUCAT OT BUJA 3aMECTUTEIIS.

: Class_Client : Proxy : RealClass
\ 1: request( ) | |
| > |
|
| } 2: request( ) }
| | >
\ \ \

PesynbTathl (3aBHCAT OT BUAA 3aMECTHTEIS):
® yIaJCHHBIH 3aMECTUTENb CKPBIBAET TOT (PAKT, YTO pEaNbHBI 0OBEKT HAXOAUTCS HA IPYTOM
y31€e (MOXHO SKOHOMHTH CETE€BOM Tpaduk, €ciau co34aTh JIOKAIbHBI 3aMeCTUTEIb
yAaJE€HHOT0 00BEKTA C KOMUSAMH YaCTO UCIOJIb3YEMBIX aTpUOYyTOB);
® BUPTYaJbHBIH 3aMECTUTENIb ONTUMHU3UPYET MPHIOKEHUE (TKEIbIe» OOBEKTHI CO3/IaI0TCs
0 TpeOOBaHHUIO, TIOKa B MX CO3/IaHUU HET HEOOXOAUMOCTH, UX IPEICTABIISIIOT WIETKUE»
00BEKThI-3aMECTUTENH );
® 3AIIMIIAIOUINI 3aMeCTUTENh 00ECIIeUnBAET HYKHBIM pPEXUM JJO0CTYyIa K 0OBEKTY.
Lenouxa obs3annocmeti (Chain of Responsibility)
Knaccudukanus: oOpazen moBeaeHus.
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Hasnauenuwe: wu30ekaTh NPHBS3KH OTIPABHTEIS 3ampoca K TOJydaTellto, JaBas

BO3MOXHOCTB TIepeIaTh 3aIpOC Yepe3 MHOTUX (3apaHee HEU3BECTHO CKOJIBKUX) TIOCPETHUKOB.

Curyanuu MpUMEHUMOCTH:

e ccTh Oosiee OMHOTO OOBEKTa, CHOCOOHOTO 00padOTaTh 3ampoc, HACTOSIIUKA O00pabOTUMK
HEU3BECTCH W JIOJDKCH OBITh HalJIeH aBTOMaTHUYeCKH (TepenajuM IO IIeToYKe, MoKa KTO-
HUOYIIb HE 00paboTaeT);

e ajpecar 3ampoca He yKaszaH, HO OJIUH U3 TPYIIIIBI;

YyacTHUKH:

- -theHandler Handler
Client

-—

handleRequest()

Z> -successor

ConcreteHandler1 ConcreteHandler2

handleRequest() handleRequest()

e Handler — 0600uieHHbIN 00pabOTUNK, BCE ClEUAIbHbIE 00pAaOOTYMKHU B LIENIOUYKE SBISIOTCS
€T TOAKIIACCAMU;
e ConcreteHandler — koHKpeTHBII 00pabOTUHK:
o o0OpabatbeIBaeT 3ampoc;
O 3HAeT CJIEIYIOUIEeTo T0 IEeTIOYKE;
O ecnu MOXeT 00paboTaTh — 0OpabdaTkIiBaeT, MHAYE TIEpEIACT AAJbIIIE.
¢ C(Client — oTmpaBnsgeT 3anpoc HAYATY [ETOYKH.

KHonkaPrint OkHOPrint OkHoMain

handleHelp

showHelp
@

|
i
|
handleHelp |
|
|
|
|
|

Hanpumep, npu BbI30BE cIpaBKU O KHOIKE Print KHOmNKa He 3HaeT, KTO JOJDKEH
[IOKa3bIBaTh CIIPABKY, IIO9TOMY OHa IepeJaeT 3alpoc MO Lenoyke okHy Print, oHO, B CBOMO
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ouepe/ib, TNIABHOMY OKHY, KOTOpO€ MOKeT 00paboTaTh 3ampoc.
Pesynprarsr:
e ocnalnsieTcs CBSI3HOCTD (KJIMEHT CBSI3aH JIMIIb C HAYaJIOM LIETI0YKH);
e THUOKOCTH B pacIpeesiecHnn 00s3aHHOCTEH;
e HET rapaHTHii, 4yTO 3arpoc OyneT 00padoTaH, MOKET JONTH /10 KOHIIA HENOYKU U IIPONACTb.
Iterator (Mmepamop)
Knaccuduxkanus: oOpazen moBeaeHus.
Haznauenue: naTh mocienoBaTeNbHBI OCTYH K HAOOpY OJHOPOJIHBIX OOBEKTOB, HE
pacKphIBasi €r0 BHYTPEHHETO MPEACTABICHUSI.
Cutyanusi IPUMEHHUMOCTH: €CTh CTPYKTypa JaHHBIX, JUISI KOTOPOW HYKHO pPEaln30BaTh
OJIMH MJTM HECKOJIBKO CITOCOO0B 00X0/1a — Ka)KIbIii OCYIIECTBISIETCS OTACIBHBIM HTEPATOPOM.
YyacTHUKH:
e [terator — oOuuit uHTEpQENc A1 focTyna U 00X0Ja CTPYKTYpPhI JaHHBIX;
e Concretelterator —
O KOHKPETHBIN c1ocod 00x0/a;
O MOMHHUT MO3ULHUIO Kypcopa (TEKYLUN 2JIEMEHT);
e Aggregate — unTepdeiic g co3JaHus UTEPATOPa;
e ConcreteAggregate — peanuzanus narepdeiica Aggregate.

Concretelterator
: + First()
Client O + Next()
+ IsDone()
lterator ///7 + Cumentltem()
+ First() T
+ Next() //
+ IsDone() /
+ Currentltem() //
/
/
Q ConcreteAggregate
+ Createlterator()
Aggregate

+ Createlterator()

Pesynprarsr:
® [OJJIEP>KUBAIOTCS pa3HbIe cIocOoObl 00X0/1a;
e ympouraercs uaTepdeiic Aggregate;
® CCTb BOBMOXHOCTb UMCTb OJHOBPEMCHHO HCCKOJIbKO aKTHBHBIX O6XOZ[OB (CTOJ'IBKO, CKOJIBKO
00BEKTOB-UTEPATOPOB).

Strategy (Cmpamezus)
Knaccudukanus: obpasen moBeneHus.
Haznauenue: OmnpenensieT CeMEWCTBO alrOpPUTMOB, MHKAICYIHPYET KKIBIA M3 HUX H
JeTaeT UX B3aMMO3aMEHICMbBIMHL.
MoTuBamys: €cTb HECKOJBKO aJTOPUTMOB peEIICHUs OJHOHM 3amauw, KOTOPBIE
HEXXEJaTeIbHO «3alINBaTh» B KIIMEHTCKHUHA Kilacc.
Cutyanuu NpuMEHUMOCTH:
e lmeercss MHOTO POJICTBEHHBIX KIJIACCOB, OTIIMYAFOLINXCS TOJIBKO TIOBEICHHEM.
e Heo6x0auMo UMETh HECKOJIBKO Pa3HbIX pean3alrii 01HOM ONepalty.
e HyXHO CKPBITh OT KIIMEHTA CIIOKHBIE, CTIENU(DUIHBIC IS AITOPUTMA CTPYKTYPBI JAHHBIX.
e VipoleHue Kojia MeTo/ia, MPeACTaBIAIoNEero co0oil JNIMHHOE BETBICHUE UK switch.
YyacTHUKH:
e Strategy — unaTepdeiic o0 11 CeMENCTBA aIrOPUTMOB;
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e ConcreteStrategy — KOHKpEeTHasl CTpaTerusi, peanusyrouias nHTepdec;
e Context — KOHTEKCT, HAaIIPaBJISIFOIIMI 3alIPOChl KJIUEHTA CTPATErUsIM;

Client -theContext Context

-

+ contextInterface()

<<uyses>>

<<Interface>>

I
1
1
1
1
1
g Strategy

-StrategyRef
< —

1
+ algorithminterface()

T

ConcreteStrategyA

ConcreteStrategyB

+ algorithminterface()

+ algorithminterface()

e C(Client — KJIMEHTCKHI KJ1acc.
Pesynprarsr:

e Uepapxusi KJIacCOB CTpAaTerHil ONpPEAEISIET CEMEMCTBO AITOPUTMOB WM TMOBEICHUIM,
KOTOPBIE MOKHO TIOBTOPHO HCIIOJIE30BATh.

® I/IHKaHCYHSIIII/ISI ajropurMa B OTI[GJ'II)HI)Iﬁ KJIaCcC IIO3BOJIACT HU3MCECHATH €0 HE3aBHCHUMO OT
KOHTEKCTA.

e U3baBnsemcs ot if u switch (ynydiiaem 4uTaeMoCTh KOJa).

e Uurepdeiic knacca Strategy oOmumii nns Bcex noxxnaccoB ConcreteStrategy — HEBaXKHO,
CJIOJKHa WM TpUBHAJIbHA HUX pCaiu3alus. HOBTOMy BIIOJIHE BEPOATHO, YTO HCKOTOPBIC
CTpaTeruu He OyayT I0JIb30BaThCsl BCeH IepenaBaeMod UM HH(oOpmanuei, ocoOeHHO
MPOCTEIE.

[IpuBenem mpuMep HCIIOJIB30BaHUS 00pasia Uil peaan3ali pa3HbIX CTpAaTeTruil pacueTa

HAJIOTOB:

TaskController which CalcTax
is naedad? —_ I ror——
[ - Configuration
\L._“ /
=~ 4| BalesOrder vy
+calcTax) = ___ __ usethis
CalcTax

CaleTax
+taxAmourt{ n itemSold : Salable, in gty ; double, in price : doubla) : double

7Y

USTax CanTax

Decorator ([{exopamop)

Knaccudukanus: ctpykTypHbIid 00paserr.

Hasnauenue: no0aBieHHEe OOBEKTY HOBBIX OOSI3aHHOCTCH B JMHAMHKE. AJIbTEPHATHBA
MOJIKJIaccaM.
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MortuBaus: Hanpumep, xotum, yto6bl 6mbamoreka GUI morna noGaBisite cBoicTBa
(pamky) wiam HOBOe ToBeAeHHE (MPOKpPYTKYy) K nobomy osmementy GUI. mst storo
«obopaunBaem» aneMeHT GUI B o0bekT-nekoparop. [lekoparop umeer ToT ke unrepdeiic. On
nepeaipecyeT 3ampockl 3JIEMEHTY, KOTOPBIA B HETO «3aBEPHYTY.

Cutyanuu NpuMEHUMOCTH:
® IS JTUHAMUYECKOTO, MMPO3PAYHOTO ISl KIIMEHTOB A00aBJICHUS 005S3aHHOCTEH 0OBbEKTaM;

e Uil pean3aly 00s13aHHOCTEN, KOTOPbIE MOTYT OBITh CHATHI C O0BEKTA;

® KOTJa PaCHIMPEHHE ITyTeM MOPOKICHHS TTOAKIACCOB IO KAKMUM-TO MTPUYMHAM HEYT00HO M
HEBO3MOXKHO.

YyacTHUKH:

e Component — uHTEpEIC 1151 TEKOPUPYEMBIX 0OBEKTOB;

e ConcreteComponent — KJ1acc JEKOPHUPYEMBIX 0OBEKTOB;

e Decorator — nexoparop, CChUIAIOLIMHCS Ha JEKOPUPYEMbIl OOBEKT M ONpeAe ol
uHTepdelic s AEKOPaTopoB, COOTBETCTBYIoNMK nHTEpdericy Component;

e ConcreteDecorator — peaqu3yeT Kakoe-JIn00 JOMOTHATEIHHOE TOBEICHUE,

e (Client —  KIMEHTCKUH

KJ1acc. <<Interface>> {Ref

Pe3yiIbTaThr: -theComponent  Component | [C0mMPonentne
 —s
e [lo3BomseT rubko | Client 1| + defaultMethod() !
N00aBJISITh OOBEKTY HOBBIC A A
obs3anHOCTH.  OOs3aHHOCTH ! !
MOTYT OBITH J1OOABJIEHBI WIIH i 1 0.1
yAaleHBbI BO BpeM:I ConcreteComponent Decorator
- -

BBITIOJTHCHHUS IpOrpamMmel. + defaultMethod() + defaultMethod() component->defaultMethod() ﬁ
[IpumeHeHne HECKOJIBKUX A
JIEKOpaToOpoB  OOecreynBaeT l I
COYCTaHHC . JI00aBIAEMBIX ConcreteDecoratorA ConcreteDecoratorB
0053aHHOCTEH. - addedState : int - addedState : int
. .

Xots I[GKOpI/II?’OBaHHBH/I + defaultMethod() + defaultMethod()
0OBEKT U OOBIYHBIA HMEIOT + addedBehaviour() == Decorator::defaultMethod();— |+ addedBehaviour()
= = + setState() addedBehaviour(); + setState()
oOumii  uHTepdeiic, OHHU + getStatel) 0 + gotStatol)

pAa3JIAYHBI.

e [lonydaemas cuctemMa COCTOUT U3 MHOXECTBA MEJIKUX OOBEKTOB, KOTOPbIE MOX0XHU JIpYT Ha
npyra. IIpoexTupoBIIUK, pa3duparonuiicss B yCTpOMCTBE CUCTEMbI, MOXKET JIETKO HACTPOUTH €€,
HO IOCTOPOHHEMY U3y4aTh U OTJIAKUBATh €€ TSIKEINO.

PaccmoTpum npumep, B koTopom aiist kinacca Ticket mpruMeHeHbl JBe 00epTKHU JUIsl edaTu
C BEPXHUM U HIKHUM KOJIOHTUTYJIOM. J{narpaMmma KiaccoB:

Client

Campansnt

spriTichelf,

2
I |

Sales Tleket TickatDecoraltor

+priTiekct() -nwyi=nmip © Component

= prrTickel()

Pl Ticke,,

Head:rDecoralor

+priTicket()
-pitHeader()
&

priTickat:
priHeager();
TeehztDeceroter; - pri Ticket();
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cals myComp's priTicket

priTickel:
TiCKRID2Coraner: puTIckE()
priFeatcr);

]




JuarpamMmma KOOTIEpAIMH, IEMOHCTPUPYIOIIAs IIETIOUYKY OOBEKTOB, 3a/IeHCTBOBAHHBIX MTPHU

cyaTru:

:SalesOrder ‘Footer

:Header :SalesFooter

Jlumepamypa k nekyuu 10

1.

2.
3.

I'amma 3., Xenwm P., Ixxoncon P., Bnuccuaec Jx. [Ipuembl 00beKTHO-OPHEHTUPOBAHHOTO
npoexktupoBanus. [larrepus! npoextuposanus. — CII6.: ITutep, 2007.

@aynep M. ApxuTekTypa KOpIOpaTUBHBIX NPUJIOKEHUN. — M.: Bumbsamc, 2007.

Kynamun B. B. Texnosnoruu nporpammupoBanusi. KoMrnoHneHTHbIN noaxon. — M.: buHowm.
Jlaboparopus 3nanuii. 2007
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Nlekuma 11. TexHonormsa co3gaHUA nNporpaMMHOro obGecneyeHus.
Rational Unified Process (RUP)

OcHosHbie onpedenenust:

Texnonocuss coszoanuss 110 (TC TIO) — »3TO0 yHmOpsSAOYEHHAass COBOKYITHOCTH
B3aMMOCBSI3aHHBIX TeXHOJornyeckux npoueccon B pamkax K1 T1O.

Texnonoeuueckuii npoyecc — 3TO COBOKYIHOCTb B3aMMOCBS3aHHBIX TEXHOJOTHYECKUX
onepanum.

Texunonocuueckasi onepayuss — OSTO OCHOBHas eAMHMLA pPaOOTHI, BBIMNOIHIEMAs
OTIPEIENIEHHOM POJIbIO, KOTOpas:
® [I0JPa3yMEBAET YETKO ONpPEACIECHHYI0 OTBETCTBEHHOCTDb POJIH;
® JlaeT YETKO OMNpPEICIICHHBIM pe3ynbTaT (Habop pabouymx MPOIYKTOB), OA3UPYIOMIUNCS Ha

OTIPEIETICHHBIX UCXOIHBIX TAaHHBIX (IpyroM Habope pabovyux MPOayKTOB);
e [pejacTaBisieT cOO0OW eAUHMIYY pabOThl C KECTKO OMNPEJEIEHHbIMM I'pDaHULIAMHU, KOTOpPbIE
YCTaHaBJIMBAIOTCS MPU TUIAHUPOBAHUU ITPOEKTA.

Pabouuii npooykm — napopManimoHHas WM MaTepuaibHask CYIIIHOCTh, KOTOPasi CO3/IaeTCs,
MOAU(PUIMPYETCS WJIM HCHOJb3YeTCd B HEKOTOPOW TEXHOJOTHYECKOW omepanuu (Mojenlb,
JOKYMEHT, KOJI, TECT U T.IL.).

Ponv — onpenenenue nopeneHuss U 00g43aHHOCTEN OTAEIBHOTO JIMIIA WM TPYIIIbI JHUI] B
cpene opranuzanuu-paspadorynka [10, ocymecTBIsIOMMX AeSITENIbHOCTh B paMKaX HEKOTOPOTO
TEXHOJIOTHYECKOI0 MpoLiecca U OTBETCTBEHHBIX 3a OINpeieeHHbIe paboure IPOAYKTHI.

Pykoeoocmeo — npakTrueckoe pyKOBOJCTBO I10 BBITIOJHEHHUIO OJHOM HJIM COBOKYITHOCTH
TEXHOJIOTHYECKHX onepauuid. PykoBoacTBa BKIIOYAaIOT METOIMUYECKHE MaTepUallbl, HHCTPYKIIUH,
HOPMATHUBBI, CTAaHIAPTHI U KPUTSPUHU OIICHKH KauyecTBa pabOYHX IMPOTYKTOB.

Uncmpymenmanonoe  cpeocmeo  (CASE-cpenctBo) —  mporpamMmMHOE — CPENICTBO,
ofecrieunBaroIlee aBTOMaTU3UPOBAHHYIO MOJIEPIKKY JEATEIbHOCTH, BBIMOJIHIEMONW B paMKax
TEXHOJIOTUYECKUX OTepallnil.

MeTtoaunyeckune
MaTtepuansl,
WHCTPYKLUMU,
HOpMaTUBbI
M cTaHaapThl,
Kputepum
OLleHKH
UcxopHbie pe3ynbTaTos
OaHHble l
B CTaHOapTHOM
o ymorrn Pe3ynbTaTtbl B
(AOKYMeHTbI, TexHonorn4yeckas
abouue ’ nepauuvs — CcTaHAapTHOM
M:Tepwanbl, onepat npeacTaBneHnn
pe3ynbTaTbl
npeabiaylen T
onepauum)
UcnonHutenu,

nporpamMmMHbIe U
TexXHU4yeckune
cpeacTBa

OcHoBHBIM TpeOoBaHUEM, MpeabsBisieMblM K coBpeMeHHbIM TC IO, sBasercs ux
cooTBercTBUE cTaHaapTam sku3HeHHoro mukina (OKL[) IIO u oueHkol TEeXHOJOrHYecKon
3penocTu opranuzanuii-pazpadorunkos (ISO 12207, ISO 9000, CMM wu ap.). CoriacHo 3Tum
HopMmaruBaM, TC IO nmomkHa monnepxuBaTh HoJHBIM Habop mpoueccoB XKL, k kKoTopeiM
OTHOCSTCS:

e ympaBiieHUE TPeOOBAHUSIMU;
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e aHanu3 u npoektuponanue I10;

paspaboTka I10;

AKCIUTyaTaIus;

COIPOBOXK/ICHHUE;

JTOKYMEHTHPOBAHHUE,

yIpaBiieHue KOH(PUTYpalueil 1 n3MEeHEHHSIMU;
TECTHPOBAHUE;

yIpaBieHUE MPOEKTOM.

[Tomnora mommepxku mporeccoB KL IO pomkHa mOAIEPKUBATHCS KOMIUIEKCOM
uHctpyMeHTanbHbIX cpelacTB (CASE-cpencts). Takxke ecTb psj Apyrux TpeOoBaHU:
®  QIaNTHPYEMOCTb K YCIOBHSM NPUMEHECHHUS;
® TOJEp)KKA IMOCTABIINKA,
® [IPOCTOTA UCIIOJIb30BAHMUS;
®  YIOBIICTBOPUTEIHHBIE CTOMMOCTHBIE XapaKTEPUCTHKH.

B kauectBe npumepa TC I10 paccmotpum Rational Unified Process (RUP).

RUP sBnsiercsa pazButueM mporecca pazpaboTKu, NpuHATOr0 B Komnanuu Ericsson B 70-
x—80-x romax XX Beka. Ota wmoxaens Obuta co3maHa JIxexobconom (Ivar Jacobson),
BrociencTBuu, B 1987, ocHoBaBmuM coOcTBeHHYI0 kommanuio Objectory AB umenHo s
Pa3BUTHUS TEXHOJIOTHYECKOTO Tporiecca pazpaborku [1O kak OTAENbHOTO MPOAYKTa, KOTOPBIN
MOXHO ObUTO OBI TIEpeHOCHUTH B Apyrue opranm3anuu. [locie BnuBanus Objectory B Rational B
1995 pazpabotku J>xexkobcona Obutm mHTErpupoBaHbl ¢ padoramu Poiica (Walker Royce),
Kpaurena (Philippe Kruchten) u byua (Grady Booch), a Taxxe ¢ pa3BuBaBmIMMCs napajuieIbHO
yYHUBEpCaJIbHBIM si3bIKoM MojenupoBanus (Unified Modeling Language, UML).

Rational Unified

2000 ...
Process 2000 ...
Rational Unified 1999
Realtime __— Process 5.5 ~ _  —UML13
f Project management
Performance— " Rational Unified W 8:’&90"_0"3’
testing -~ Process 5.0 esian
Business f Data Engineering
Engineering
Configuration Rational Objectory  10/1997 = UML 1.1
& change Mgmt Process 4.1
Requirements f
College . .
¥ Rational Objectory
12/1996 SQA
/ Process 4.0 Process
OMT / 1 \

Booch  Rational Object
UML 0.8 ZDIectory 1995
Approach Process 3.8

RUP B 3HauuTENbHOM CTENEHUM COOTBETCTBYET YKa3aHHBIM Bbllle TpeOoBaHusM. Ee
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OCHOBHBIMH IIPUHIOUIIAMHA ABJIAIOTCA:

Paunnee onpeoenenue puckos u evipabomrka omeemuuix mep. B Hadane kaxnou cragun JKII
COCTaBJISIETCSl CUCOK PUCKOB (mpuMepbl: HeocBoeHHas ClI, uHTerpanus ¢ yHacie10BaHHBIM
KOJIOM, opr. npoOiemsl). [To kaxaoMy pUCKYy W3 CIIMCKa COCTaBJISETCS NEPEUYEeHb OTBETHBIX
Mep. RUP yuuThIBaeT M3MEHYMBOCTh PUCKOB — HAa PAa3HBIX dTallax MPOEKTa CIUCKH PUCKOB
pasHbIE.
Buinonnenue  mpebosanuti  3axazuuxos.  TpeOOBaHHS — ONUCBHIBAIOTCS  BapUaHTaMU
HCIIOJIb30BAaHMs. BapuaHThl MCIIONB30BaHUS — 3TO OTIPaBHAs TOYKA CO3JAHUSA JUIS MOJIEIH
aHalM3a ¥ MPOEKTHOM Mojenu. [ImaHnpoBaHue U ynpaBiIeHHE IPOEKTOM BEIETCS HA OCHOBE
BAPUAHTOB MCIOJIB30BaHUs. BapuaHThl HCIIOIB30BAHUS SBIIIOTCS «CBIPbEMY» I TECTOB H
II0JIb30BATEIBCKON TOKYMEHTALUH.
Konyenmpayus na pabomarowem xooe. llporpecc nmpoekra OLEHHBAETCS 10 TOMY, Kakas
4acTb CUCTEMBI rOTOBa U padoTaet. [IpakTrka — ydmuil KpuTepuid MPOBEPKU MPaBUIBHOCTH
TOTO WM MHOTO penieHus. Bee paboune nmpoayKThl IPOeKTa 3a UCKII0YEHHEM paboTaIoIero
KOJI1a SIBJIAFOTCSI BCIIOMOTaTEJIBHBIMHY, ITIOATOMY HE CJIIEIYET CIIENO MX CO3JaBaTh JIUIIb U3-3a
TOrO, YTO OHU yKa3aHbl B pykoBojcTBax 1o RUP.
I'omognocmb K u3meHeHusAM ¢ camo2o Hauaia npoekma u ynpasenenue umu. Cucrema
CJIMIIKOM CJIO’KHA, YTOOBI C CaMOTO Hayasa IMOJIyYUTh BEPHOE M OKOHYATEIbHOE IPOEKTHOE
peuienue. M3MeHeHus: MO3BOJAIOT YIydllIaTh NPUHATHIE pelleHus. MTepaTuBHBIN Iporecc
MO3BOJISIET UCHPABIATh JE(PEKThl, JONYIIEHHbIE Ha paHHUX wurepanusax. CTOUMOCTh
W3MEHEHUH B XOJE€ INPOEKTa YBEJIMYMBACTCS. YIPABICHUE HW3MEHEHUSMHU I103BOJISIET
YIIOKUTHCS B OFOJIKET U CPOKH.
Coopra  cucmemvl  u3  komnowenmos. KOMIIOHEHTHasT apXUTEKTypa  IO3BOJISIET
BOCIIOJIb30BAThCS  MPEUMYIIECTBAMU  HMHKANCYJISALMU: TOBBIIIAET MOAUDULIHUPYEMOCTD
CUCTEMBbl U BO3MOKHOCTH IMOBTOPHOI'O HCHOJB30BaHUS ee yacTeil. CToMMOCTh pa3paboTKu
CUCTEMBbI MOKET OBITh CHIKEHA 3a CYET UCI0JIb30BaHUS KOMIOHEHTHBIX Iutatdopm (J2EE,
NET).
Buzyanvnoe mooenuposanue. I'papudeckne Moaenu 6osee HarJSIAHBI, YAOOHBI YeM TEKCTHI
Ha eCTeCTBEHHBIX M (opMmanbHbIX s3blkaXx. UML — crangapTHBIA SI3bIK, TaK YTO MOJIENH
MOHSATHBI OOJIBIION ayIUTOPUH (COCTOsAIIEH HEe TOIbKO U3 Jtonei, Ho u u3 CASE-cpencts),
[0 TOW >XK€ NpUYMHE HMeeTcsl OoJibllieé BO3MOXKHOCTEH /JIi MOBTOPHOIO MCIIOJIb30BAHMS
MOZEIEN.
Obecneuenue xauecmea 6 meuenue ¢ce2o K1 Vicnonp3yercs ynpexjaroliee TECTUPOBAHNUE,
no3yHr kotoporo: «Tectbl panbiie nporpamm!» PerpeccuoHHoe TecTHpOBaHHME U
nepBooYepeHas peanu3alusi NPUOPUTETHBIX BapHUAaHTOB HCIOJb30BaHUS O0ECHEUYUBAIOT
HAJEKHOCTh KIIIOYEBOM (PYHKIMOHAIBHOCTH CUCTEMBI. KauecTBO co3iaeTcsi B T€UEHHUE BCETO
KU3HEHHOTO LIMKJIa 3a CYET TOT0, YTO Bce pabouue MpPOAYKThl KPUTUYECKH OLIEHUBAIOTCS
IIPU PELICH3UPOBAHNUMU.

Ha pucynke nokazano obmiee npencrtasienue RUP B nByx m3amepeHusix («auarpamma

c TopOamMm»):

TOPU3OHTAIBHOE HM3MEpPEHUE TIPENCTABIIICT BpEMs, OTPAXKACT IWHAMHYECKHE AaCTEKThI
Hpoueccma 158 onepnpyeT TaKUMU IIOHATHUSAMH, KaK CTauHU, I/ITepaHI/II/I nu KOHTpOJ'II)Hble TOYKH,
BEPTUKAIBPHOE U3MEPEHUE OTPAKAET CTATUUECKHUE ACTIEKTHI MPOIIECCOB U OTIEPUPYET TAKUMHU
IIOHATUAMU, KaK BUbI ACATCIIBHOCTH, pa60qI/Ie HpO}IYKTI)I, HUCIIOJIHUTCIIN U JUCIIUITIINHBI,
BBICOTA «TOpPOOB» B KAXKIOW TOYKE IMPOEKTAa ITOKA3bIBAET HWHTEHCUBHOCTH PadoT,
BBINOJIHSEMBIX B paMKax TOro Wik UHHOro npouecca KILI.

Junamuueckuii acnexm

Cornacro texnosoruu RUP, XKII TIO pa3buBaeTcss Ha OTACIbHBIC IUKIBI, B KaXXIOM

13 KOTOPBIX CO3/Ia€TCS HOBOE TOKOJIEHHE TMpoaykTa. Kakaplii IUKI, B CBOIO OYepeb,
pa30buBaeTCs Ha YeThIpe MOCIIEI0BATENIbHbIE CTA NN

HayajpHas ctaaus (inception);
craaus pa3pabotku (elaboration);
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CTaus KOHCTpyHpoBaHus (construction);
cTaaus BBOJA B JeiicTBUE (transition).

Cragun
HavanbHas PaspaboTka
OcCHOBHblE npouecchol CTaaus oo nSﬁBszZe
MopgenvposaHue 6usHec-npoLeccoB : : : ‘ .
OnpepeneHrue Tpe6osaHwMil /\
AHanus 1 npoeKkTMpoBaHne | ; :
Peanunsauus /ﬁ \J

TecTnpoBaHue
PasBepTbiBaHne

BcnomoraTtenbHble npoueccsol
YnpaBneHue KkoHgurypaumen n n3m.

YnpaBsneHue npoeKkTom

Co3sgaHune MHGPacTPyKTypbI

Mpensapur. | I/ITep. I/ITepIVITep l/ITep ‘VITep Utep. | Utep.

uTepaLys #n+1 "#n+2 #m ' #m+1

Ntepauunmn
Puc. Obwee npeocmasnenue RUP

Kaxxnas cragmsi 3aBepiraeTcsi B YETKO OIPEACIICHHONW KOHTPOJIbHOM Touke (milestone).
B atoT MOMEHT BpeMeHHM MJOJDKHBI JOCTHUTAThCsl BAXKHBIC pE3YIbTaThl W MPUHUMATHCS
KPUTHYECKH Ba)KHbIE PELICHUs O JajbHeien pa3padoTke.

[lepBpiMH ABYMSI CTaAMsIMH SIBIISIFOTCS HayalbHas CTagusl MpoOeKTa M paspaboTka. Bo
BpeMsi HaudaJlbHOW CTaauu BbIpabaThIBaeTCsl OU3HEC-IUIAH IPOEKTa, OMPENENSIeTCs, CKOJIBKO
NpUOIN3UTENBHO OH OYJEeT CTOUTh U KakoM JoxoJ npuHeceT. Onpenenstorcs Takke rpaHUllbl
[IPOEKTA, U BBINOJIHIETCS HEKOTOPBIM HayallbHbIM aHAIU3 AJIsl OLIEHKH pa3MepOB MPOEKTa.

Pe3ynbpTaTamu HayaabHOW CTAIUM SIBJISIFOTCSL:

e oO0Iee ONUCAaHUE CUCTEMBI: OCHOBHbIE TPeOOBaHMSI K IPOEKTY, €ro XapaKTepUCTUKU U
OTpaHUYECHUS,

HavyajbHasi MOJENIb BAPUAHTOB UCIIOJIL30BaHMUS (CTEIIEHh TOTOBHOCTH - 10-20%);

HavyaJIbHbIN MPOEKTHBIN TJI0OCCApuil (CI0Bapb TEPMUHOB);

HaYaJIbHBIM OM3HEC-IUIaH;

IUIaH MPOEKTa, OTPaXKAIOIIUM CTaAUK U UTEPALIUU;

OJIMH WJIM HECKOJIBKO MPOTOTHUIIOB.

Ha cragum pa3pa®oTku BBISBISIOTCS OoJjiee JAeTalibHbIE TPeOOBaHUS K CHUCTEME,
BBITIOJIHSAETCS BBICOKOYPOBHEBBIM aHalIM3 MPEIMETHOM 00JIacThU M NPOEKTUPOBAHUE IS
MOCTpOEHUSI 0a30BOI ApXUTEKTYPbI CUCTEMBI, CO3/Ia€TCsl IJIaH KOHCTPYUPOBAHUS U YCTPAHSIOTCS
HanboJiee pUCKOBAHHBIE 3JIEMEHTHI IPOEKTA.

Pesynpraramu cranuu pa3paboTKH SBIISIOTCS:

e MOJICNIb BapUMAaHTOB WCIIOJB30BaHMS (3aBepiieHHas 10 KpahHel wmepe Ha 80%),
onpezensomas (yHKIHMOHaIbHbIE TPEOOBAaHUS K CUCTEME;

e [IepeueHb JIOMOJIHUTENIbHbIX TpeOOBaHMN, BKJIIOYas TpeOoBaHUS HeDYHKIUMOHAIBHOTO
Xapakrepa 1 TpeOOBaHUs, HE CBSI3aHHBIE C KOHKPETHBIMU BapHaHTaMU UCIOJIb30BaHUS;

e onucaHue 0a30BOM apXUTEKTYpbl OYAYIIEH CUCTEMBI;
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e paboTarouuii NpOTOTHUII;

® YTOYHEHHBII OU3HEC-TUIaH;

e [1aH pa3pabOTKU BCETO MPOEKTA, OTPAKAIOIIUN UTEPALIMU U KPUTEPUH OLIEHKH JUIsl KaXa0u
UTEPALIUU.

Craaus pa3pabOTKH 3aHUMAET OKOJIO MSITOM YacTH OOIIeH MPOI0JIKUTENIbHOCTH ITPOEKTA.

RUP npencrasnsier co00i UTEpallMOHHBIN U MOLIAroBbIi Mpoliecc pa3padoTKU, B KOTOPOM
mporpaMMHOE OOecrieueHne pa3palaThIBAC€TCd W pealu3yeTcs Mo d4acTsaMm. Ha craagum
KOHCTPYHPOBaHHUS IOCTPOEHUE CHUCTEMBbl BBINOJHAETCS MyTeM cepuu urepauuid. Kaxnas
UTEpalys SBISETCS CBOErO0 pojJa MHMHHU-TIpoekToM. Ha kaxmol uTepauuu Juis KOHKPETHBIX
BAPUAHTOB  HCIIOJIb30BAHMSI  BBINOJHSIOTCA  aHAlU3, MPOEKTUPOBaHHE, KOAUPOBAHHE,
TECTUPOBAHUE M WHTErpanus («MHHHU-Kackam»). Mrepamus 3aBepiiaeTcs IeMOHCTparuei
PE3yJbTaTOB IOJB30BATENSIM U BBIIOJIHEHHUEM CUCTEMHBIX TECTOB AJIi KOHTPOJISI KOPPEKTHOCTH
peayin3ali BApUAaHTOB UCIIOJIb30BAHMSL.

[Ipu ureparuBHON pa3pabOTKe Ha Ka)xJOW UTEpAllMU BBINOJIHSIOTCS BCE MPOLIECCHI, YTO
MIO3BOJISIET ONEpPATUBHO CHPABJIATHCS CO BCEMH BO3HHMKAaOUIMMH MpoOnemamu. Wrepanuum nHa
CTalul KOHCTPYUPOBAHMSI SIBJSIOTCS OJHOBPEMEHHO HMHKPEMEHTHBIMU M MOBTOPSIOIIMMHUCS.
B koHIle ka0l uTepaluuy JOJDKHA BBINOJHATHCS MoJiHAs uHTerpauus. C aApyroil CTOpPOHBI,
MHTErpanusi MOKET U JIOJDKHA BBINOJIHATHCA eule yanie. [IpunoxeHus cienyer MHTErpupoBaTh
[IOCJIE€ BBIMOJHEHUS KaXK/10M CKOJIbKO-HUOY/Ib 3HAUUTENIbHON YacTu paboThl. Bo BpeMs kaxxaon
MHTErpaluy JI0JKEH BBINOIHIATHCS MOJIHbIN HA0Op TECTOB.

I'maBHasgs 0COOEHHOCTh WTEPALIMOHHOW Pa3pabOTKH 3aKJIIOYAETCsl B TOM, YTO OHA YKECTKO
OrpaHMuY€Ha BpPEMEHHBIMM paMKaMU, M CIBUTaTh CpPOKU HeaomycTuMo. CMbICH TaKux
OTpaHUYEHUN — MOJIEPKUBATH CTPOTYIO TUCLUIUIMHY pa3pabOTKU M HE JOMYCKaTh IEpeHoca
CPOKOB.

Pe3ynbraToM craguu KOHCTpYyWpOBaHHS SIBJIsETCS NPOAYKT (OeTa-Bepcusi), TOTOBBIA K
nepeiaue KOHEYHBIM I0JIb30BaTes M. Kak MUHUMYM, OH COAEPKUT CIEAYIOIIEe:

e [IO, unterpupoBanHoe Ha TpeOyeMbIX IUIaThopmax;
® PYKOBOJICTBA MOJIb30BATENS;
® ONMCaHMUE TEKYLIEH pealn3alnH.

Ha3snauenmem craguu BBOJa B JCHCTBHE SBISIETCS JOBOJIKA O€Ta-BepCHMU U Tepenadya
rOTOBOTO MPOJYKTa B pacOpsKEHHE Mojib3oBaTesneil. JJanHas cragus BKIIOYaeT:

e (OeTa-TeCTUPOBAaHUE, TIO3BOJIAIONIEE YOEIUThCSA, UYTO HOBas CHCTEMa COOTBETCTBYET
OKUJIAaHUSM TI0JI30BaTENICH;

e nmapaienbHOe (QyHKIMOHMpOBaHME C cymiecTBytomeld (legacy) cucremoii, Kotopas
MO JJIEKUT MOCTEIEHHOM 3aMeHE;

e KOHBEpPTUpPOBaHUE 0a3 TaHHBIX;

®  ONTUMH3ALUIO IPOU3BOIUTEILHOCTH;

e 0O0ydeHHE MOJB30BATENICH U CIICIUATIUCTOB CITY>KOBI COTTPOBOKICHUSI.

Ha cragum BBOJma B  JeHCTBHE MPOAYKT HE JOINOJHSAETCS HUKAKOM HOBOM
(GYHKIIMOHAJIBHOCTBIO (KPOME CaMoro Heo0XoAMMOro MHHMMyMa). Bo Bpemsi Hee TOJIbKO
BBUIABJIMBAIOTCS OMIMOKH, NUTH(YeTCS KauecTBo.

Cmamuueckuii acnexm

Cratuueckuii aciektr RUP npencraBiieH 4eTblpbMsi OCHOBHBIMHU AJIEMEHTaMU:
pouiu;

BU/JIBI paboT;
pabourie MpoTyKThI;
JUCLMILIMHBI (IIPOLECCHI).

[Tonsarue «pomwy» (role) onpenensieT moBeaeHNUE U OTBETCTBEHHOCTD JIMYHOCTH WJIUA TPYIITIBI
JUYHOCTEH, COCTABJSIONIMX MPOEKTHYI0 KoMaHAy. OfHa JMYHOCTh MOXKET UrpaTh B MPOEKTE
MHOTI'O Pa3JINYHBIX POJIEH.

Bunom pa®oThl KOHKPETHOTO HCHOJHUTENS IIOHUMAeTCsl JJIeMEHTapHas pabota —
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TEXHOJIOTUYECKasl OTIPEAINs, BBIIIOTHAEMAsI UM.

Hucuumnuna (discipline) coOTBETCTBYEeT HOHSTHIO TEXHOJOTHYECKOro Ipoliecca (Wi
nporecca XXIL) u mpeacrasuser co0oi MOCIETOBATEIFHOCTh PAOOT, TPUBOISIIYIO K MTOTYyYEHHUIO
3HAYUMOTO pe3yJIbTarTa.

B pamkax RUP onpenesnensl mecTb OCHOBHBIX IUCIUILINH:

MIOCTpOEHHE OU3HEC-MOJIENEeH;

omnpeneneHue TpeOOBaHMIA,

aHaJN3 ¥ MMPOEKTUPOBAHHE;

peauzanus;

TECTHPOBAHUE;

pa3BepTHIBAHHE;

Y TPHU BCTIOMOTaTEIIbHBIX:

yIpaBiieHue KOH(PUTYpalueil 1 n3MEHEHHSIMU;

e yIpaBii€HUE MPOEKTOM;

e coO3JlaHuE UHPPACTPYKTYPHI.

Moxuno Buaeth, uro mnpoueccoB JXI[ B RUP mensnmie, uem B cranmapre ISO 12207.
HaIpuMep, OTCYTCTBYET COTIPOBOXKICHHE.

[lo Oompmieit wacTH, coJAEp)KaHHWE OCHOBHBIX JHCHUIUIMH MBI PacCMOTpPEIH
Ha MpeapIIynuX Jekuusax. [loBTopum kpartko.

3amaun TOCTpOeHUs OW3HEC-MojeNed — TOHATh MPEAMETHYI0 00iacTh Wiau Ou3Hec-
KOHTEKCT, B KOTOPbIX JIOJDKHAa Oyner paboTarb cucTeMa, U yOeOuThCs, YTO BCE
3aWHTEPECOBAHHBIC JIUIA TIOHUMAIOT €ro OJMHAKOBO, 0CO3HATH HMEIOIIHECs TIPOOIEMBI, OIICHUTh
UX BO3MOKHBIC PEUICHHS W WX TOCIEACTBHA JUisi OW3HEcCAa OpraHu3aliH, B KOTOpOl Oyner
paboTath cucteMa. B paMkax 3To# TUCHHILIMHBI CO3AIOTCS CIeIyole padodne Mpo yKThI:

e BHjeHHUE OM3HECA;

® TIIOCCApUi ACATEIBHOCTH IPEIIPHUSITHS,

e MoOJeNlb Ou3Hec-poLeccoB (OMUCHIBAIOLIAs KOHTEKCT Ou3Heca M OM3HEC-NPOLIECCh
MPEINPUSATHS Ha IUarpaMMe BapHAHTOB HCIIOJIb30BAHNSA);

e Mojenbp Ou3Hec-aHanM3a (OMUCHIBAIONIAS MPOTEKaHWE OW3HEC-TPOIeCCOB, T. €. HX
peanu3anyio, Ha JMarpaMMax B3aWMOJICHCTBHS, YYaCTHUKAMH KOTOPBIX SIBIISIOTCS
WCTIOJTHUTENH ¥ OM3HEC-CYITHOCTH, a TAKKE Ha JarpaMMax JesTeIIbHOCTH);

e onucaHus Ou3Hec-1enel, Ou3Hec-paBuil U OU3HEC-COOBITHI;

® JIOMOJHUTENIbHAS crieruuKaims On3Heca.

[TomyueHnHble MOJIENM CIIy’KaT OCHOBOM Juist Mojeniell TpeboBaHuit u ananuza. Ilogpo6Ho
JUCHMILIMHA paccMaTpHUBallach Ha JIeKIMU «MoennpoBaHue OU3HEC-IPOIIECCOBY.

3amaum onpeneneHus: TpeOOBaHUI — MOHATH, YTO JIOJDKHA JETaTh CUCTEMa, M YOSIHUTHCS BO
B3aMMOTIOHUMAHUM TI0 A3TOMY MOBOJY MEXJy 3aWHTEPECOBAHHBIMU JIMIIAMH, ONPEICIUThH
I'PaHUIIBI CHCTEMBI M OCHOBY ISl TUIAHUPOBAHMSI IIPOEKTA U OIIEHOK 3aTpaT PECypCoOB B HEM.

TpeboBanusi TpUHATO (UKCUPOBATH B BUAEC MOJEIH BAPHAHTOB WCIIOJG30BAHUS |
pa3NUYHBIX JTOKYyMEHTOB: OINWCAHWKA BapHAHTOB WCIIOJIb30BAaHUS, KOHIEIIMA CHUCTEMBI,
rJI0OCCapus CUCTEMBI, JOTMONHHUTEIHHON CrenuHUKauy, OTpaKaromeld HeQyHKIHOHAIbHbIC
TpeOoBanusa. [loapoOHO IMUCHMIUIMHA paccMmarTpuBajiach Ha Jeknuu «TpeboBaHus K
MIPOrpaMMHOMY 00€CIICUEHUIOM.

3amaun aHanmM3a M MPOCKTUPOBAaHUS — BBIPA0OTATh ApXUTEKTYPY CHCTEMBI Ha OCHOBE
TpeOOBaHUM, YOSIUTHCA, UTO JaHHASI apXUTEKTypa MOXKET ObITh OCHOBOM paOOTaroIIel CHCTEMBI
B KOHTEKCTE ee OyIyllero WCIOJb30BaHUs. B pesympTare J0DKHA TMOSIBUTHCS MOJAECTH
MIPOEKTUPOBAHMS, BKIIFOUAIONIAs B ceOsl AUarpaMMbl KJIacCOB CHCTEMBI, THArpaMMBbI €€ ITaKeTOB
(moxcucTeM), TUAarpaMMBbl B3aMMOJCHUCTBUSI MEXKIY OOBEKTAMH B XOJE pealln3allii BapHAaHTOB
WCITIOJI30BAHMS, IMATPAMMBI COCTOSIHUH JIJTsI OT/ICIBHBIX 00BEKTOB U IUArPaMMBI IS TEIIHOCTH,
OTIHMCBHIBAIONINE METOJbl pPEANM3aluy OIEepalnuii HEKOTOPHIX KJIacCOB, a TaKkKe MOJIEeNb
(nnarpaMMy) pa3BepThIBaHHs U JOKYMEHT — ONMCcaHue apXuTekTypsl. [logpobHoe paccMoTpeHue
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JUCHMILIMHEBI CM. B JICKIUIX 7, 8 1 9.

JlucummiuHa peanu3alid pellaeT CcIeAyIoUle 3aJadd — OIPENENUTb CTPYKTYpY
HUCXOJHOTO KOJia CHUCTEMbI, pa3paboTaTb KOJ €€ KOMIIOHEHTOB U IPOTECTUPOBATH UX,
MHTErpupoBaTh cUCTEMY B paboTaroiiee 1enoe. OHa BKIO4aeT B ceosl:

e Peanuzanuio apxuTeKkTypbl (IEpexoJ OT MNPOEKTHON MoJenu K MOJENU pealu3aluy,

MpPE/ICTaBICHHON B BUJIE IMarpaMM KOMIIOHEHT U JarpaMM MakeToB).

BripaboTky miana cOOpKu A KaXKI0W UTEpaIlii.

Pacrnipenienenrie KOMIIOHEHTOB CUCTEMBI IO Yy3J1aM BBIYUCIUTEIbLHON CPEJIbI.

Peanu3zanuio koga KJ1accoB U MOJACUCTEM.

[TOKOMIIOHEHTHOE TECTUPOBAHUE.

Peanu3zanuio apXuTeKTypbl OCYILIECTBISET apXUTEKTOP. 3aKII0YAETCs OHA B TPACCUPOBKE
MIPOEKTHBIX KJIACCOB, IIAKETOB M IOJICUCTEM B KOMIIOHEHTHl M YCTAHOBJICHHM CBS3EH
(3aBUCHMOCTE) MEX/1y KOMIIOHEHTaMHU.

[Inan cOGopku omuchiBaeT (PyHKIIMOHAIHHOCTb, KOTOpash MOJDKHA OBITh peain30BaHa B
omine (cOopke) U Te KOMIIOHEHTHI, KOTOPbIe BXOAAT B Ouip. [lmaHbl COCTaBIISIET CHCTEMHBIN
UHTErpaTop.

3a peanu3anuio Koj1a OTBEYaeT HHKEHEP 110 KOMIIOHEHTaM.

[ToKOMIIOHEHTHOE TECTHMPOBAHHE — 3TO Pa3/IeIbHOE TECTUPOBAHUE KOMIIOHEHT CHCTEMBI.
Ocy1iecTBiIsSeT €ro HHXXEHEP 10 KOMIIOHEHTaM IyTeM TECTHUPOBaHUS CHelUPUKAIUU («UepHBIN
SIIUK») U TECTUPOBAHUS CTPYKTYPBI («OEIbIH SIIHK»).

JlucuMiiinHa TECTUPOBAHUSl pelIaeT CIAEAYIOUINE 3aJaud — HAWTH U OmucaTh J1e(eKThb
CUCTEeMbI (IIPOSIBIIEHUS HEIOCTATKOB €€ KauecTBa), OLEHUTh €€ KayecTBO B IIEJIOM, OLICHUTH
BBINIOJIHEHbl WJIM HET THUIIOTE3bl, JieXKalllueé B OCHOBE IPOEKTUPOBAHMSI, OLICHUTh CTEIEHb
COOTBETCTBUS CUCTEMbI TpeOoBaHUSIM. OHa BKIIIOYAeT B ceOsl:

e [lnaHupoBaHME TECTOB HA KAXKJIOM UTEPALIVH.

e CocraBiieHUE TECTOBBIX BApUAHTOB (test-case) U TECTOBBIX ClieHapueB (test scripts).

e TectupoBanue ¢ 1enpI0 0OHAPYKEHUS NEPEKTOB.

TecToBBIN BApHAHT BKIIIOYAET BXOJHBIC JAHHBIC, YCIOBHS BBITIOJHEHUS OT/ACIBHBIX [IaroB
U KOPPEKTHBIE OTBETHI CHCTEMbI JUIsI BCAKOIO IlIara, Ha KOTOPOM OTBET CUCTEMBbI MOKHO
HabmonaTh. C BapMaHTOM TECTUPOBAHUSI CBSI3aH OJMH WK 00JIee TECTOBBIX CLIEHAPHEB.

TecToBbIl crieHapUii — c110COO BHITIOJHEHHS OJTHOTO MJIM HECKOJIBKUX TECTOBBIX HA0OPOB B
pamMKax TeCTOBOIO BapuaHTa. BrinosHseTcs Bpy4HYIO UM aBTOMATUYECKH.

TecToBble BapuaHThl M CLEHApUM DPa3padaThHIBAIOTCA HH)KEHEpaAMH [0 TECTHPOBAHUIO.
HexoTopble TecToBbIE BapHaHTHI MpPEIHA3HAYCHBI IS MHTETPAIMOHHOTO TECTUPOBAHHS, OHHU
IIPOBEPSIOT 1EJIOCTHOCTh COOPKH, T. €. MPAaBUIbHOCTh B3aUMOAEUCTBUS KOMIIOHEHT, BOILIEALINX
B COOpKy. 3a TecTHMpOBaHUE LIEJIOCTHOCTH OTBEYACT TECTHUPOBIIUK II€JIOCTHOCTH. [lpyrue
TECTOBBIE BApUAHTHI HCIOJIb3YIOTCS MIPU CUCTEMHOM TECTHPOBAHUM — IPOBEPKE MPABUIBHOCTH
paboTel cHucTEeMBbl B LIE€JIOM. 3a HEro0 OTBEYAET CUCTEMHBIH TecTHpOBIIMK. [loMumo 3TOTO
MIPUMEHSIOTCS IPYTUe BUIbI TECTHPOBAHUS:
® perpeccMoHHO€ (Mpu KOTOPOM HOBbIE COOPKM IPOBEPSIOTCS HA TeCTax AJs MPEAbLAYIIHUX

cOOpOK, TIOCKOJIBKY TPH MHTETPAllM HOBBIX KOMIIOHEHT MOXET OBITh HapyIICHO
[paBUIIbHOE (PYHKIIMOHUPOBAHUE CTAPbIX U CUCTEMBI B LIEJIOM);

¢ HHCTAUIALHUOHHOE (IPOBEpPKa BO3MOKHOCTH YCTAHOBKHM CHCTEMbI Ha BHIYMCIUTEIBHON Cpejie
U IPaBWIBHOCTb pabOThl HHCTAILISATOPA);

e KOH(UrypaoHHOE (MpoBepKa pabOThl CUCTEMBI B Pa3HbIX KOHPUTYpALUsX);

e oTpuLaTenbHOE (IPOBEpKa YCTOMUMBOCTH CHCTEMBI Ha 3aBEJOMO HEBEPHBIX JAHHBIX, MPU
HEBEPHBIX JIEUCTBUAX TIIOJB30BATENS — «3allUTa OT Jypaka» — IpH HEIOCTaTOYHBIX
pecypcax);

e Harpy3ouHoe (IpoBepka HEPYHKIHMOHAIbHBIX CBOWCTB, HalmpUMEp, MPOU3BOAUTEIHLHOCTH,
MIPOITYCKHOM CIIOCOOHOCTH).

JlucummiinHa pa3BepTbIBaHUS pelIaeT CIeAYIOUIMe 3ajaud — yCTaHOBUTh CUCTEMY B €€
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paboueM OKPYKEHHH M OLICHHTh €€ PabO0TOCIOCOOHOCTh HA TOM MECTE, TJie OHAa JOJKHA OYyIeT
paboTars.

VYnopapieHue KOHOQUIYpalUMsMH W HM3MEHEHUSMHU pelIaeT CJleAylollue 3ajadd  —
ONpEJeNIEHUE DIIEMEHTOB, TOJUIEKAIIUX XPAHEHUI0 B PEHNO3UTOPUM TMPOEKTAa U MpPaBHI
MIOCTPOCHUSI M3 HUX COIIACOBAHHBIX KOHQUIYpalUul, MOAJAEpXKAHUE IEJIOCTHOCTH TEKYIIEIro
COCTOSIHUSI CUCTEMBI, IPOBEPKA COTJIACOBAHHOCTH BHOCUMBIX U3MEHEHUI.

VYopapiieHue NPOEKTOM pellaeT Cleaylolue 3aJayd — IUIaHWPOBaHUE, YIpaBlIeHUE
nepcoHajaoM, oOecreyeHue  B3auMOJEWCTBUA Ha  Onaro  IpoekTa MeXAy BCeMU
3aMHTEPECOBAHHBIMU JIMIIAMH, YIPABJIEHWE PHUCKAMHU, OTCIIEKMBAHUE TEKYIIEr0 COCTOSHUS
MIPOEKTA.

Coznanue uMHQPacTpyKTyphl peliaeT Cleaylollue 3aJadyd — IMOJCTpOMKa mpoliecca MoJ
KOHKPETHBIA TPOEKT, BHIOOP M 3aMEHa TEXHOJOTMYECKMX HHCTPYMEHTOB, HCIOJb3YEMBIX B
IIPOEKTE.

RUP omnupaercs Ha HMHTErpUPOBAHHBIA KOMIUIEKC HMHCTPYMEHTAIbHBIX CpEJCTB,
o0OecrieunBarOIIMM MOAJIEPKKY BCEX MPOLIECCOB KU3HEHHOIO LIUKJIA.
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