Y4yeOHbIN KypC
A3bik UML B aHanu3e 1 npoekTMpoBaHuu
MPOrpaMMHbIX CUCTEM U BU3HeC-NpoLeCcCcoB

INekuwms 1
ba3oBble NPUHLMNbLI U NOHATUA TEXHONOIUY
pa3paboTKn 00BLEKTHO-OPUEHTUPOBAHHDIX
WH(popMaLMOHHbIX cucteM Ha ocHoBe UML 2

ABTOp:

JleoHeHkoB AnekcaHap BacunbeBuv

KaHAWAAT TEXHNYECKUX Hayk,
CTapLWui Hay4YHbIN COTPYAHUK



[IpUYMHBI HeydaYHbIX MPOEKTOB

+ HepocTatouHo afeksaTHOe ynpaBneHue TpeboBaHMsAMM

» HecornacoBaHHOCTb TPeBOBaHWIA, MPOEKTHBIX PELLEHWN U
peanusauuu

+ Xectkas apxutekrypa 0O

« Hapacratowast cnoxHocts 10

+ HeToyHast n NpoTMBOpEeYMBast KOMMYHUKaLIMS
+ HepocTtaTo4yHoe TeCTUpPOBaHME

* CyBBbEKTMBHOE OTHOLLEHWE K MPMOPUTETAM OTAESbHbIX
apTedakToB NpoekTa

» /IrHopupoBaHWe p1UCKOB 1 OTCYTCTBIE NPOLIEAYP YNPaBNeHMS
prcKamu

* BeCcKoHTpONbLHOE BHECEHNE 3MEHEHUI B apTeaKTbl NPOeKTa

 HepocratoyHoe ncrnonb3oBaHne CASE-cpeacts u cpeacTs
noaaepPXKn OTAENbHBIX 3TAMNOB NPOEKTA




OtcyTcTBMe mogenen npu paspadotke 10

» He no3songeT cnpaBnTbLCA C PacTyLLen CNOXHOCTbIO
pa3pabaTbiBaeMbIX MPOrPamMMHbIX CUCTEM

» He no3BonsieT apdekT1BHO ynpaBnaTh pa3pabdoTKon B YCNOBUAX
M3MEHSIIOLLIMXCS TPeDOoBaHN

« Co3pnaet bapbepbl HEMOHUMAHWS: aHAMUTUK HE NOHUMAET
PYKOBOAUTENS NPOEKTA, Pa3paboTumk — aHanUTHKa,
TECTUPOBLLUK — pa3paboTymka 1 np.

« He no3sonset obecneynTb KOHTPOMb M3MEHEHWUIA B NpoLiecce
BbINONHEHNS paboT

- He no3sonset n3bexarb CyObEKTUBHOCTY B OLIEHKE Ka4yecTBa
pa3pabaTbiBaeMbIX MPOAYKTOB

« Mopenb (model) — abcTpakumst Gm3nyeckon CUCTEMBI,
paccmaTtpvBaemasi C ONpeaeneHHON TOUKN 3PEHNS 1
NpeAcTaBneHHas Ha HEKOTOPOM A3blke Unu B rpadoruyeckou

opme




Jlyyiume npakTtukm paspabotkm N0

Mcnonb3oBaHue BU3yanbHbIX Modenen npu paspabortke N0
WTepatueHas paspaboTtka 10

YnpaBneHue TpeboBaHusIMU

YnpaBneHue nameHeHusMun 1 KoHdurypaumen aptedakros 10
Micnonb3oBaHue KOMMNOHEHTHbLIX apXUTEKTYp

HenpepbiBHOE TECTNPOBaHWE 1 Bepudmkauusa kavectsa 0
Vicnonb3oBaHue naTtTepHOB NPOEKTUPOBAHMUS

Wcnonb3oBaHne CASE-cpeacts n RAD-cpeacTs

YnpaBneHue puckamu:
- TeXHONOrM4eCcKMMmM puckamu
- CBs13aHHbIMK C TPEOOBAHMAMM
- CBA3aHHbIMK C KBanuduKaumen nepcoHana npoekTa
[lonuTnyeckuMm puckamu




UT0 Takoe BM3yanbHOe MOAENMPOBaHMe?

BusyanbHoe ModenvupoBaHue ectb MogennpoBaHue ¢
MCMONb30BaHWEM HEKOTOPOW rpadpruyeckon HoTaumm

3aKoHoAaTeNbCT8YaBAapTbI, TEXHUYECKUE YCNIOBUS U T.N.
) TexHosOrMM O

{ L
MpenyKus
> Peknama
3a asbl@a Cbipbe ey = =

OTXO,qu Npon3BOACTBA
ﬂg}n HETPAUWS CNOCOBHOCTH
cn YeHUs KayecTBa

= ONpuObIn
! L de ©
JHepriepcodamaHChI
Ha Bxoae — Ha Bbixoae —
HecTpyKkTypmnpoBaHHagd Mogenu MO u

MHbOpMaLKS B13Hec-NpoLLeccoB



OCHOBHbIE NOHATUSA BU3YanbHOMO
MOZENNPOBaHMS

HoTauusa — cuctema ycrnoBHbIX 0003HA4YEHNN ANs rpaddnyeckoro
NpeACTaBnNeHns BU3yanbHbIX MOAENEN

CeMaHTHKa — C/iCTeMa NpaBui U COrnalLeHni, onpeaenstoLLas
CMbICIT M MHTEPNPEeTaLMI0 KOHCTPYKLIIA HEKOTOPOTO A3bIKa

MeToaonorusa — COBOKYNHOCTb NPUHLMIMOB MOAESIMPOBAHNS U
Noaxo/0B K MOrM4eckon opraHnsaLmm MeToaoB v CPEACTB
pa3paboTku moaenen

CASE (Computer Aided Software Engineering) — meTogonorus
pa3paboTka NporpamMMHOro obecneyeHnsi, 0CHOBaHHas Ha
KOMMMEKCHOM MCMOSIb30BAHWUN KOMMBIOTEPOB HE TOMbKO AN
HanMcaHus UCXOAHOTr0 KoAa, HO M Ans aHanuaa u
MOAENNPOBAHNSA COOTBETCTBYHOLLIEW NPeAMETHON 0bnacTy

CASE-cpeactBa (CASE-tools) — nporpamMmmHoe obecneveHue,
KOTOPOE NpedHa3HavyeHo ans pa3padboTkn BU3yanbHbIX MOAENEN
NPOrPaMMHBIX CUCTEM U reHepaLMm UCXOOHOr0 KoAa UM CXEMb
0a3bl JaHHbIX HAa HEKOTOPOM $3blKE



CASE-cpenctBa

Pa3paboTka BU3yarnbHbIX MOJENe CIOXHbIX CUCTEM, B BUAY
3Ha4NTENbHOrO 0Obema pellaeMblx 3aaad, JOMKHO OnNMpaTbes Ha
creLmanbHble cpeacTa NporpamMMHON NOAAEPXKKM

ORACLE - 1-e nokoneHue: reHepauusa cxem bJ] (Oracle Designer 2000,
gner ERWI”)

+ 2-€ MOKOMEHNe: reHepaums nporpammHoro koaa (Borland
°°°°°°°°°°°°° Together Designer 2005)

+ 3-e NoKoneHwe: npsimas 1 obpartHas kogoreHepauus (IBM
chtiona B Rational Rose 2002/2003, Borland Together Developer 2005,
dhenilorT Sparx Enterprise Architect)

"%+ 4-e NOKONMEHME: CUHXPOHM3ALMS MPOrPaMMHOTO Koga M
mogenen (IBM Rational Software Architect 6/7, Borland
Together Architect 2006, Borland Development Studio 2006)



BusyanbHble Mogenu npeacTaBnsaoT
apXUTEKTYPY NPOrpamMMHbIX CUCTEM

BusHec-noruka
C++, Java)

| & | UHTepdencsl
g 4& nonb3oBarens
it =T 5L (Delphi,
Visual Basic,
Java)

= @ 5
__

,*.‘i:ﬁrimw | o

Ba3bl AaHHbIX
(SQL)

IZEI
Il

BusyansHas Mogernb CUCTEMbI HEe AOMKHA
3aBUCETb OT A3blka ee peanu3auuu!



BusyanbHble Mogenu 9BnATCS CpeCcTBOM
KOMMYHUKaLW

5I/I3HeC-aHaJ1VITI/IKVI, CUCTEeMHbIe aHAJINTUKU,
Aptedpaktbl bl ] apxutektopsbl, ClO, MIS, CPO

yanbHble “l‘ T .

OnncbiBakOT 7
C-NPOLECChl | Bysingss Domain
yanbHble [pachnyeckas
ofenv

3Y10TCA AN
MPOBaHKS U
paboTKM
PaMMHbIX
ncTem

Aptedpaktbl 10 MporpaMMUCTLI, TECTUPOBLLUUKU, MEHeaXKepbl
NPOEKTOB




BusyanbHble Mogenu — 0OCHOBa

MHOIOKPATHOIo Ncnorib30BaHA KOAda

MoZaenunpoBaHue 0XBaTbIBaET CYLLECTBEHHbIE (OCHOBHbIE,
peJ'IeBaHTHbIe) acreKTbl CprKTypr W NoBEeAEHNS CUCTEMbI

= L MHorokpaTHo
- ucnonb3yemble
3} W = | KOMMOHEHTbI
Wil SRR e (Reusable
l Components)

o e B
%%% gl il %%%
T i 0T

WHTepHeT nopTans! ERP Cucrembl Bba3bl AaHHbIX



OOI1 - 0CHOBHbIe NMOHATUSA

O61exkmHo-0pueHMupo8aHHoOe hpo2paMMuposaHue
(Object-Oriented Programming) — COBOKYMHOCTb NPUHLWMOB,
TEXHOMOMM N MHCTPYMEHTANbHbIX CPeACTB A8 CO3AaHNS
NPOrpaMMHbIX CUCTEM, B OCHOBY KOTOPbIX 3aKnadblBaeTCs apxuTekTypa
B3anUMOAENCTBNS 0OBEKTOB

Ab6cmpakyusi — xapakTepucTuka CyLWHOCTK, KOoTopast OTNIMYaeT ee oT
OPYruX CyLHoCTew

HacnedoeaHue — npuHLUWM, B COOTBETCTBUN C KOTOPbIM 3HAHWE O
bonee obLLeN KaTeropumn paspeLlaeTcs NpUMeHaTs aAns bonee YacTHOM
KaTeropum

UHkancynsayusi — COKpbITUE OTAENbHbIX AeTaneun BHYTPEeHHero
YCTPOWCTBA KNACCOB OT BHELLHWUX MO OTHOLLEHWIO K HEMY 0BBEKTOB MIK
nonb3oBaTenemn

Monumopghu3m — CBONCTBO MEMEHTOB MOJENW C OANHAKOBbLIMM
NMEHaMI UMETb Pa3NNYHOE NOBEAEHWNE



OOAIT - oCHOBHbIe NOHATUA

» 06BeKMHO-opueHMuUpPO8aHHbIU aHanu3 U NpoekmuposaHue
(Object-Oriented Analysis/Design) — TexHonorus paspaboTku
NPOrpPaMMHbIX CUCTEM, B OCHOBY KOTOPbIX NOSOXEHA 0B BEKTHO-
OPVEHTUPOBAHHAA METOA0NOINS NPEACTABNEHNS NPEAMETHOM
obnacTu B B1UAe 006BEKTOB, ABMNAILLIMXCS IK3EMNNSpaMU
COOTBETCTBYHOLLMX KMaCCOB

o [lpedMemHas obnacmb (domain) — YacTb peanbHOro Mupa, KoTopast
NMEET CYLLIECTBEHHOE 3HAYEHME UM HEMOCPEACTBEHHOE OTHOLLIEHME K
npoLieccy YHKLMOHMPOBAHWS NPOrpaMmb|

Huazpamma (diagram) — rpadmyeckoe npeacTaBneHme
COBOKYMHOCTW 3NIEMEHTOB MOAENM B hopme CBSA3HOrO rpada,
BepLUMHaM 1 pebpam (ayram) KOTOPOro NPUNUCLIBAETCS
onpefeneHHas cemaHTuka

HoTauust KaHOHUYECKMX anarpaMm SBNSIeTCs OCHOBHbIM CPEACTBOM
pa3paboTkn mogenen Ha s3bike UML




Knaccudukaumsa NpoekToB MO CIOXHOCTYH

WUcnonb3oBaHue
a3bika UML
obsA3aTenbHO!

Bbicokasi TeXHUYeCKasi CIIOXHOCTb

* BcTpoeHHble cucTeMbl peanbHOro BpeMeHH
 PacnpepeneHHble BbICOKOHaAeXHble CUCTEMbI
 BbicokonpousBoguTenbHble CUCTEMbI

4 o Def;nse
® Teleco
o ommercial Switcl?weapon System 4
Embedde Compiler ° National Air Traffic
Automotive Large-Scale Control System

o
Software CASE Tool |Organization/Entity
= Simulation > Bbicokas

o
e Small Scientific o CIIOXKHOCTb
Macwtab  giouiation Defense  ynpasnenus
)ManbHble 3aKa3bl ° o MIS System . Eonbwon macwTa6
onbsosatens IS Application | Enterprise IS - KoHTpakTHble 3aKa3bl
yKTbI” Distributed Objects) (Family of IS - MHoro nonb3osarteneit
e (OrderEntry) Vv Applications) - «[TpoekTbI»
Business
Spreadsheet
Wcnonb3oBanue Huskas TexHM4eckas COXHOCTb
A3blka UML He - Ucnonb3oBaHue Makpos3bIikoB unm 4GL
06s3aTenbLHO - PENHXUHUPUMHT NpunoxXeHuii 6a3 AaHHbIX

- Pa3paboTka y4eTHO-pacUeTHbIX NPUNOXKEHUN



Knaccuukaumsa npoeKkTos no Tuny

NPUNOXEHNN
Ucnonb3oBaHue MoHo Web- BcTpoeHHble ERP & MES
A3bika UML nonb3osarensckue o Cucrembl CHCTEMb]
obs3atenbHo! NPUNOXeHns P MOHMTOPUHra
[
o BHeapeHue
[ ) o
A Cucrembl .
ad JlokaneHele Bl | Kopnopatushble| g, neo Moayneun
BaHUA BHYTPU B 5 ERP-cuctem
(IIT-npoekTsI) HaOIIOAEHUS
o y -
KacTomu3sauus
| B UHTEpecax o Kopl:opa- Cucremsl ERP-CVICT:M
b 3akazunka Byxrantepckue AyTopusauum ¢
Hr noptanbl AoCTy BaHkoBckue
Thl) [UHcpopmaumoHHbIe
CUCTEMDI
>
OOTKM y
I pa3pa TeKcToBbIe . o
YHBIX» penakTopbl |  Tunogwre Cuctembl | o ;60TKa
HUK o UHTepHeT- KOHTPOSJINHT3 P
Mpachnyeckue KOMMepPYeCcKux
KTbl) peaakTopb! MarasuHbl ERP-cuctem
\/ \/ \/ \/



Micnonb3oBaHue s3bika UML B npoekTax no
OTpacneBoW NPUHAANEXHOCTY

* BaHKW 1 NHBECTULIMOHHbLIE
hoHAbI

« CBA3b M TeJIeKOMMYHUKaLlUU @

« HedpterasoBas -
NPOMbILIAEHHOCTD CpenHui npoekT no paspabortke MO:

« CTpaxoBble hoHApbI » 5-10 yenoBek

« OHepreTuka « 10-15 mecsiLieB

» MawwmHocTtpoeHue « 10-15 BHeLHNX UHTEpelicoB

+ Toproens » HesHayuTenbHas

+ ®apmavjeBTiYECKas HEOoNpPeAeneHHOCTb U PUCKK
NPOMBILLNEHHOCTb @

« OBopoHHast MPOMBILLNEHHOCTb

« QepnepansHas TaMoXeHHas
cnyxba

* YyebHble 3aBeaeHns
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N B3anmocBa3b HoTauuw,
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WHCTPYMEHTAJ1bHbIX
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[ pacpnyeckne HoTaumMm MoaeENMPOBaHNS,
ncrnonb3yemole B Poccum

« UML (Unified Modeling Language) — otpacnesou ctaHaapT
OMG, nogaepxusatoT bonee 50 CASE-cpeacTs, 0CHOBHOM

nHcTtpymeHT IBM Rational Rose/ IBM RSA (IBM Rational
Software)

o IDEF - cemencto HoTauum, ctaHgapt MO CLLA,
pekomeHaoBaH lNpaButensctBom PO ana npumeHeHus B
rocy4apCTBEHHBIX Y4YPEXOEHNSX, OCHOBHON UHCTPYMEHT
AllFusion Pricess Modeller (Computer Associations)

 ARIS (ARchitecture of Integrated Information Systems) —
METOZONOrMs U HoTauusa Ans npog)eCCUOHansLHOro
MOAENMPOBaHNS brsHec-npoueccoB, MHCTPYMEHT ARIS
Toolset (IDS Scheer AG)




[Tpmep BM3yanbHoM modenu B Hotauun IDEF

IDEF He 06 beKTHO-OpMEHTUPOBaHHAA HOTaLms!

Hogara nmnnnie sxiia,
Pt .lll\l\'".“"ﬂlll“llll ACH I e T
(COCRIAPCTREISALE, B I0SE TROSIIMR, (7]
Y Tpesinie ) } PapeTaRsd e @
Musa< 1o — D —
sndopsti i 2 = }}"llﬂ-flﬂ-]'l_i} B TR Ohpaeas
—-— fpatnen R RO
B Rk ! "”“M.'m“(u b h mu-‘::':‘n‘:uum
(sipopsaiieny :T:’m.m. i (u"o..m) y “l " o
: 3 » 02
st £_0 g - .
Misciaecrao G J Faacncrens Tigea T wa e TN @ VA OpeRcTE
MATEPOR LAY e B89 U ::.'::":.‘:n P l
noTesn Peaansosars
e — 7 Mpouece 1 A\
. CEa - . Muwec s
Enapam—_ Al arey . e SATOPIA T
K =3 t P.3 ) L U Tl h 4 k NOToM
P —— " Peasinsosars P O1
il - 4 + Mponece ... f—udt
\ { =
PeammsoBars 'y
L+ PeanmsoBars >
» 5 Hpouece 3 AT 03
Daenconiain 14 L IMpouecc 2 = PIREDA
e A2 = \ Tpegeswssiniis noTan
AT A
P. g ‘
KON vl
Mimsnconnii /
R ' COycansanireine-
S Cosmnatn Mexannn, TE—_——
ofecmensamune CTpen KM -
R T ILIOCTL, St
S nroTEioe (cyBrenreanmoctn)
i . 00BbEeKTbI
{ P.10 M1
O prastioamionne-
TEXHMECRIA CHCTEMA
Yaen.  AQ 3aronoecs OeywecTeNATL AEATENLHOCTE Howmep 2




B3anmocBs3b HoTauun UML, meTogonorum v
MHCTPYMEHTaNbHbIX CPEACTB

Hotauwms — UML 1 Xwni

Best
Practices

Frup

jional Unified Process*

MeTtogonorusg - RUP Cpeacteo — IBM Rational Rose

+ [OMNONMHUTENbHAA UHTErpauusa ¢ nuHenkon npoaykros IBM Rational



B3anmocBs3b HoTauun UML, meTogonorum v
MHCTPYMEHTaNbHbIX CPEACTB

H0Tau,vm UML 1.x H0Tau,vm UML 1.x
BapUaHTbI

onorust

Microsoft
ns
work)

CpeacTeo
MS Visual
Studio/.NET

MeTO,EI,OJ'IOI'VIFI

Cpeacrtso
ARIS House ARIS Toolset
of Business
Engineering

(HOBE)



B3anmocBs3b HoTauun UML, meTogonorum v
MHCTPYMEHTaNbHbIX CPEACTB

Hotauusa — UML 2.x Hotauus - UML 2.x
< BapuUaHTbI >

aonorunsd

Cpencmo
IBM Rational
Software
Architect

MeTOLI,OJ'IOFI/IFI Cpenctso
ALM (Application  Borland
Lifecycle Together

Management) Architect 2006




«BoiHa meTogos» koHua 1980 rr.

Harel

Meyer Gamma, et al
Before and after Statecharts Patterns
conditions _
HP Fusion
Booch ration descriptions
Booch
method

sage numbering
UNIFIED

Rumbaugh HODELINE Embley
OMT L LANGUAGE

Jacobson
OOSE

Singleton classes and
high-level view

Wirfs-Brock

Shlaer - Mellor Odell

I Responsibilities
Object lifecycles Classification P




[TonynapHble rpaunyeckne HoTaLum
BM3yasibHOro MoaenuposaHus (koHel 80-x rr.)

« ERD (Entity-Relationship Diagrams) — auarpammbl «CyLLHOCTb-CBSA3bY

« DFD (Data Flow Diagrams) — AauarpamMmbl MOTOKOB [aHHbIX,
obecrneunBarolx  aHanu3  TpeboBaHMM M (DYHKUMOHASIbHOE
NPOEKTUPOBaHNE MHPOPMALMOHHBIX CUCTEM

« STD (State Transition Diagram) — gnarpammbl nepexoga COCTOSHWN
ONsl NPOEKTUPOBAHUSI CUCTEM PeanbHOro BPEMEHM

« SADT (Structured Analysis and Design Technique) — TexHonorus
CTPYKTYPHOrO aHanu3a 1 NnpoeKkTMpoBaHms

« |ICAM (Integrated Computer Aided Manufacturing) — nHTerpmpoBaHHoe
KOMMbOTEPHOE NPOV3BOACTBO

« FDD (Functional Decomposition Diagrams) - Aauarpammbl
(PYHKUMOHANbHOW 4eKOMMO3MULIMK

« CTpyKkTypHble KapTbl [xekcoHa v KoHCTaHTanHa — NpoekTMpoBaHue
MEXMOAYIbHbIX B3aUMOAENCTBUN 1 BHYTPEHHEN CTPYKTYPbl 0OEKTOB




SOA

ervice-oriented
chitectures

oF
patterns

A3bik UML 1 coBpeMeHHble TEXHOMOrnu

MDA J2EE
Model Driven Java 2
Architecture Enterprise

Edition

OCL
UNIFIED _
MODELING Object
LANGUAGE Constraint
Language
BPML, BPMN
BPEL Business Process
Modeling Language/

Business Process

N "
Execution Language otation



OcHoBHble pa3paboTymkm s3bika UML
(Three amigos)

Grady Booch Dr. lvar Jacobson
[pagu byy Dxeiimc Pambo Ansap [xekobCoH
(Dxum Pymbax) (Bap AkobcoH)

« OMG (Object Management Group) — Ha3BaHWe KOHCOPLMYMa,
co3gaHHoro B 1989 roay ans paspaboTku MHOYCTpUanbHbIX
CTaHOapTOB C MX MOCneayLLMM UCMONb30BaHWEM B NpoLiecce
CO30aHus1 MacLUTabnpyemblX HEOAHOPOAHBIX pacnpeaeneHHbIX
00BEKTHbIX Cpes.

« B HacToswee Bpems Bxoaut 6onee 800 copTBEPHBIX KOMNAHMM
» OcpuumanbHbIil canuT: www.omg.org Raticonal —

the soltware developmen! COMBERY
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OcHoBHble pa3paboTynkm s3bika UML 2

 Don Baisley

» Morgan Bjorkander
» Conrad Bock

+ Steve Cook
Philippe Desfray
Nathan Dykman
Anders Ek
David Frankel
Eran Gery
Oystein Haugen
« Sridhar lyengar

+ Cris Kobryn

« Birger Moller-Pedersen
» James Odell

» Gunnar Overgaard

« Karin Palmkvist

+ Guus Ramackers

Jim Rumbaugh

» Bran Selic
 Thomas Weigert
« Larry Williams



Onpepenexune a3bika UML

Unified Modeling Language — yHU(WLMPOBaHHbIN A3bIK
MOAENMPOBAHNA AN15 ONCaHKS, BU3yanu3auum u
[OKYMEHTMPOBAHNS 0ObEKTHO-OPUEHTMPOBAHHbBIX CUCTEM B

npouecce UX aHal3a n NPOEKTUPOBaHUA

A3bik UML npepgocTtaBnseT ctaHAapTHbIA CNOCOO HanuCcaHWUA NPOEKTHON
AOKYMEHTaLMW Ha CUCTEMbI, BKINOYasA KOHLENTYanbHble acneKTbl, Takue KakK
Ou3Hec npouecchl U hYHKLUM CUCTEMbI, @ TaKXKe KOHKPETHbIE acneKTbl, Takue
KaK BblpaXeHu1S A3bIKOB NpOorpaMmmmupoBaHus, cxeMbl 6a3 AaHHbIX U NOBTOPHO
Ucnonb3yemMble KOMNOHeHTbI MO

Asbik UML He aBngaeTtca metogonormen

A3blik UML He aBnseTcs npoLeccom

Asbik UML He aBngeTcd A3bIkoM nporpaMmnpoBaHunS
Asbik UML He aBngeTtca popmanbHbIM A3bIKOM

UML = HoTauus + cemMaHTuKa !




HasHayeHue a3bika UML

+ [pegoctaBuTb pa3paboTymkam NErko BOCMPUHUMAEMbIN 1
BbIPA3UTENbHbIN A3blK BU3YarnbHOro MOAENMPOBaHMS, CrieLuanbHO
npeaHa3HaYeHHbIA Ans pa3paboTkM 1 JOKYMEHTUPOBAHUS MOAENei
CMOXHbIX CUCTEM Pa3NMYHOrO LIENIeBOro Ha3Ha4eH!s

«  CHabauTb ucxoaHble noHaTns a3bika UML BO3MOXHOCTBIO
pacLIMpeHns 1 cneuuanuaauun ang bonee TOYHOro NpeacTaBneHus
MOJEnen CUCTEM B KOHKPETHOW NpeaMeTHON 0bnacTty

« [padnyeckoe npeacraeneHne mogenen B Hotauum UML He fomkHO
3aBUCETb OT KOHKPETHbIX A13bIKOB NPOrpaMMmUpOBaHus 1
MHCTPYMEHTanbHbIX CPeACTB NMPOEKTUPOBaHUS

«  Onucanwue a3bika UML gonmkHo BKnoYaTh B ce0s ceMaHTUYECKUIA
basuc ansa noHumanus obwmx ocobeHHocTen OOAIT

«  CnocobcTBoBaTh PacnpoCTPaHEHWUD 0OBbEKTHBIX TEXHOMOMMIA U
NOOLLPSITb PA3BUTUE PbIHKA NPOrPaMMHbIX UHCTPYMEHTAMNbHbIX
cpeacTs

WHTerpupoBaTb B €05t HOBEMLLME U HANMYYLINE OOCTKEHUS NPAKTUKK
OOAIT




OcobeHHOCTH

N30 6 p dXXeHUd op (:par: Type): Rtype i Cname | SRCOmES
rpacpmquKo ro T -

3M1EMEHTOB Anarpamm
a3blka UML

text
orthogonal lines ;
2 oname: Class[Role object
Pname package

oblique lines

arcs oname: Class multiobject interface
/:D ——— Iname
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Anafie v Cphame !
association Se
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> —_—{> generalization g g :Dea%?nitga r
a — | pType |
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_______ realization
explicit crossing lines & Tname \ template
___ <kind» = dependency
Bad to join the cormers. { expression } constraint

Reroute to avoid ambiguity with crossing case.

overlapping comers




OcobeHHOCTM N30DpaXxeHns amarpamm B
HoTaumn UML

* ['padhmyeckue y3nbl Ha NIOCKOCTH, KOTOPbIE M300paxXatoTCs C
NOMOLLLbIO FreOMETPUYECKUX PUTYP U MOTYT UMETL Pa3NnYHYH0
BbICOTY U LUMPWHY C LieSbio pasMeLLEHNS BHYTPU 3TUX uUryp
OPYruX KOHCTPYKUMK a3bika UML

o [lyTu, KOTOPbLIE NPEACTaBNAT COBOW NOCcnea0BaTENIbHOCTU U3
OTPE3KOB NTUHWMN, COeOUHAOLLMX OTAENbHbIE rpaduyeckune yanbl

« JHAYKU UMK NUKTOrPaMMbI. 3HAYOK NpeacTaBnsaeT cobon
rpacunyeckyto Urypy MUKCMpPoBaHHOIo pasmepa 1 popmel,
KoTopast He MOXET YBeNMUMBAaTL CBOW Pa3Mepbl, YTODb!
Pa3MeCTUTb BHYTPM ce0s1 AONONHUTENBHbLIE CUMBOIbI.

« CTpoku TekcTa. Cnyxar Ans npeacTaBfieHns pasnuyHbIX BUOOB
MHopMaLMKn B HEKOTOPOU rpamMmMaTyYecKkon qopMe.




ObLwue pekomeHagaLmnn no n3o0dpaKeHuo
anarpamm B HoTauum asbika UML

+ Kaxngas guarpamma JOMmKHA CNyXuTb 3aKOHYEHHBIM
NpeAcTaBneHWeM COOTBETCTBYHOLLEro (parMeHTa
MOAennpyemoit npeaMeTHON obnacTu

+ Bce cylHOCTN Ha Anarpamme MOAENW AOMKHbI ObITb OAHOMO
KOHLENTyasbHOro YPOBHS

+ Bcsa mHdopmaums o CyLLHOCTSAX O0SMKHA ObITb SIBHO
NpeAcTaBneHa Ha anarpammax

« [lnarpammel He OOMKHbI CodepxaTb NPOTUBOPEYNBON
nHdopmaLum
« [lnarpammel He cregyeT neperpyxartb TEKCTOBOM MHGopmaLmen

 Kaxxgast auarpamma [ormkHa ObITb CamMo 0CTaTOYHON Af1s
NpaBubHON MHTEPNPEeTaLnUKN BCEX €€ ANEMEHTOB 1 NMOHUMaHWS
CEMaHTUKM BCEX UCMOSb3yeMbIX rpadouyeckmx CUMBOSIOB




[TpOTMBOPEYMBOCTL 1 a0EKBATHOCTb
Mozeneun B Hotauun UML

Mogaenb, COOTBETCTBYIOLLASA NpaBunam HOTaLun UM CEMaHTUKK
a3blka UML HasbiBaeTcst Henpomugopeyusol (well-formed model)

Mogenb, HapyLwatoLas npasuna HoTaLUum U CEMaHTUKK A3bika
UML HasbiBaeTtcs npomusopeyugol (ill-formed model)

3A€eCb MOTyT ObITb MCMOMBb30BaHbI POPMarbHbIE KPUTEPUMN —
COOTBETCTBME crieundmkaumm a3oika UML!

Mogenb, 0CTaTO4YHO NOMHO U NPaBUIbHO OTpaXaroLLas
npeamMeTHY0 06nacTb Unn peLlaemMyto Nnpobremy HasblBaeTCs
adekeamHol

Mogenb, He 4OCTaTOMHO MOMHO UMK HENPABUIIbHO OTPaXatoLLas
npeaMeTHY0 06nacTb UK pellaemyto NpobnemMy HasbIBaeTCs He
adeksamHoll

3necb MoryT ObITb MCNONb30BaHbI TONLKO HedhopManbHble
KpUTEPUM — CYOBEKTUBHOE MHEHWE 3KCnepToB!

Mosi modernb — amo He 8alwia Moderib, a ealia MoOeslb — HEe MOS...



KnaccugukaTopsl
— OCHOBHbIE
3NEeMEHTbI A3blKa

UML

[TpAMOYroNbHMK —
OCHOBHOW CMMBON A1
rpadpryeckoro
n3o0bpaxeHus
KnaccugukaTopa

Classifier Function Notation
actor An outside user of a system i
class Aconcept from the modeled system

Name
class-in-state A class restricted to being ina given state
Name[S]

classiher role

Aclassifier restricted to a particular usage
ina collaboration

compon ent

A physical piece of a system

=l

data type

Adescriptorof a set of primitive values that
lack identity

Name

interface A named set of operations that characterize ®
behavi
ehavior et
node A computational resource
signal Anasynchronous communication among
PR «sland»
objects
subsystem A package that is treated as a unit with a
specification, implementation, and identity | | subsystems

Lise case

A specification of the behavior of an entity
in its interaction with outside agents




