UML v mogenupoBaHue
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Bo3MoXHble onpenerneHus

= Mopenb — Haubonee abcTpakTHaA KOHCTPYKLMUA,
KOTOopas BbIAENAET CYLLLeCTBEHHYIO CTPYKTYpPY
ABA€HWU U NPOLLECCOB NMPU OTBAEYEHUMU OT
HecyLLeCcTBEHHbIX AeTanen (www.wikipedia.org)

= A model is a simplification. It is an
interpretation of reality that abstracts the
aspects relevant to solving the problem at hand
and ignores extraneous detail (Eric Evans)


http://www.wikipedia.org/

UML

= UML: Unified Modeling
Language UNIFIED

YHUPHULMPOBAHHBIH MODELING
A3bIK LANGUAGE

» CUHTaKcUC + ceMaHTUKa

MoaeanpoBaHUA
= Modelling vs Simulation



UML

dopmanbHbIn
NckyccTBEHHbIN

Obhraaaet rpagpuuyeckou
HoTauMeu

HBaserca cTaHAapPTOM
Object Management
Group

r nterface

I -
| Application module

interface
Queue manager

+GenericResetFunction:void
+GenericStandbyfFunctiion:void
| +GenericMainFunction:-void
+GenericlSR . woid

E

e \
+AddElementEl
+RemoveElemeny
+CheckPositionIinQts

\
\
\




HemHoro o6 ucropum

State Charis
Ada/Booch

m 00SA
1990 —
Booch '91 OMT
|  OOSE] OBA 00A
(OMT '94~ [ 0OSE 94
|
1995 UM o.
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w13
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2003
2005
5005 UML 2.0
2007 UML 2.1.2

SysmL 1.1) ([ppMu11) [DSLs)

2008 (UML 2.2)



CtaHpapTbl

HOW STANDARDS PROUFERATE:
(e A/C (HARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

H?! RiDICULOLS! GOON:
WE NEED To DEVELOP
.|| ONE UNERSAL STANDARD ,
SITUATION: || 4T covers Evervones | | STTUATION:
THERE ARE USE CASES.  yepu THERE ARE
4 COMPETING ' 15 COMPETING

STANDERDS. ‘O / STANDERDS.
AR




ABTOopbl UML




A3bikn, nosnusaswune Ha UML

= broK-cxema
= ER - pparpamma

= AuarpamMmbl COCTOAHUWN U3 TEOPUN aBTOMATOB



NMpouecc pa3paboTku

[MpunoxeHune

Mepexon
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HasHauyeHue UML

PucoBaHue 3ckKu3oB !!!
= YA0OHbIN crnocob obMeHa uaeamu

[IpoekTUpoBaHUe U AOKYyMeHTUpoBaHuUe !
= KoMnakTHasa U eMkKasa AOKYMeHTauUA (€CAU HY)XHO)
ApTtedakT ??
= Executable UML



Yem He aBnseTca UML

= A3bIKOM NporpaMmmMmuUpoBaHUA

= Mpoueccom pa3paboTku



Ba3oBble 3N1IeMeHTbl

= CyWHOCTH

Knacchbl, 0ObEeKThlI,
UHTEPeuCHI,
AEUCTBYIOLLIME AMLIA,
COCTOSIHUSA, onepaLum,
npUMeYaHus, ...

= OTHOLUEeHUA

Accouunaumnm,
3aBMCUMOCTH, 00600LLEeHHS,
rnepexoAsbl, ...

Class




Ouarpammbl UML

= CTpYKTYypHbI€E

Anarpamma knaccos (class)

Anarpamma obbekToB (object)

AnarpamMmma KomnoHeHToB (component)

Anarpamma passeptbiBaHnA (deployment)
= [loBepeHUYeCKUe

Anarpamma mucrnonb3oBaHus (use case)
Anarpamma pearenbHocTH (activity)
Anarpamma coctosiHuu (statechart)
Anarpamma nocaeaoBaTteAbHOCTU (sequence)
Anarpamma B3anumoaeucTsusa (communication)



Ouarpammbl UML

Diagram

Structure
Diagram

Class
Diagram

Component
Diagrarm

Object
Diagram

Profile
Diagram

Compaosite
Structure
Diagram

Deployment
Diagram

Package
Diagram

Motation: LRL |

Behavior
Diagraim

A\

Activity
Diagram

Use Case
Diagram

interaction
Diagram

State Machine
Diagram

7

Sequence
Diagram

Communication
Diagram

Interaction
Overview
Diagram

Timing
Diagram




D,VlarpaMMbl NMcnoJyib3oBaHusA

= Cnocob n3obpaxxeHusa TpeboBaHNN K cUCTEME

= OCHOBHbIE 3A€MEHThI

Cucrema
AeucreyroLuee A1Lo

BapuaHT ucrnonb3oBaHus System

f

actor




OnarpamMmma ncnonb3oBaHuA

- - UMs cucmemowl
Film production
oeticmayrouee
auyo (actor) Play the role
S
«include»
‘ BKJII0OYEHUE
Artist
Learn the part
\
Directs shooting
Director eapuanm
UCNOJIL30B8AHUS
(use case)

cpaHuua Cucnmemasl



NMpumep: hboToans60m

= [loanb30BaTrenb MoOXeT A0OaBAATb
doTorpaduu, npocmarpuBaTtb U
KOMMEHTUPOBATb YyXXUe

= AAMUHUCTPATOP MOXXET npocmMmaTpuBaTtb U
YAQARATb AtOObIe doTorpadum



Cuctema v gencTByloLme nuua

= AeucTByloLIUE
AMLA

Karteropuu, He
KOHKPETHbIE
MepCcoHaXxu

He obAa3aTtenbHO
AOAU

HaxoasTca BHe
CUCTEMDbI

Photo publishing system

Post own photo

X

User

p

Administrator

Comment
photos

Delete photo

View photos

N

Analyse photo
descriptions

X

Search

engine




BknrouyeHue (include)

= BbinoAnHEeHUe
AO6Oro U3
AEUCTBUMU
noapasymeBaeTt
obAa3arenbHbIU
BXOA B CUCTEMY

X

User

Photo publishing system

Post own photo .
Comment photo }.
«iﬁclud_e»

«ir]clud/e»
View photos |~

~._«include»




PacwupeHue (extension)

= [yébankys
doTorpaouto,
NnoAb30BaTEeNb
MOXXEeT pobaBUTb K
HEen onucaHue

%/

User

Photo publishing
system

Post own photo

values
description

« extend >

User wants to
add description

: Add text
description




TeKkcTOBOE coaepxaHue BapuaHTa
NCNOJIb30BaHUSA

=  Aob6aBneHue potorpadpuu

= OCHOBHOMU ycneLHbIX CLEHAPUN

[lonb30BaTenb BXOAUT B CUCTEMY
Bbibupaert ccbinky «AobaButb ¢potorpadpuro»
Yka3biBaet ¢paunn ¢ potorpaduen

Beoaut HazBaHue ¢otorpapumn

BbibUpa€eT cCbIAKY «3arpy3uTb»

= PacmupeHMﬂ

4a. description. Tonb30BaTeAb Xo4eT A06aBUTb OnMCaHHE
.1 AobasasieT TecToBO€ OorucaHue

oA WNR



NpeumyulecTBa

" [IpocTbie yTBEep)XAEHUA
= OTAEeNeHbl OT peaAn3auum

= OnpepensitoT rpaHuLibl CUCTEMDI



PekomeHpgauuu

= [lpoLlue HaYUHATb C aKTOPOB

= BHellHUE coObITUA — XOPOLLUUU UCTOUHUK
BapuaHTOB UCMNOAb30BaHUS

= NeTanu3auua no Mmepe HeobHxoAUMMOCTH

= He Bceraa BO3MOXXHO BblbpaTtb akTopa



BbiBOObI

= [TomoratoT UAEHTUPULIMPOBATb NOAb3OBATENEN
CUCTEMbBI U €€ OCHOBHYIO GYHKLMOHAABHOCTb

= KaXabl BapuUaHT UCMTOAb30BaHUA Tpebyet
NoAPOOHbIX pacllnppoBOK



Model of the World




YnpaxHeHue

= HapucyuTte pparpammy BapuaHTOB
MCNOAb30BaHUA ANA BaHKoMaTa



OuarpamMmmbl Knaccos

= OnucbIBAOT CYLLLHOCTU (TUNbl 06bEKTOB) CUCTEMbI U
OTHOLLEHUA MEXAY HUMMU

MoaeanpoBaHue npeameTHou obnractu
MoaeaupoBaHue nporpamMmMHbIX CYLLHOCTEN
= BAWXXaULIMK poacTBEHHUK: ER anarpammbl

= (OCHOBHbIE 3A€MEHTbI

Knacc

ATpubyT .

Accouuvauus
3aBuUcCUMOCTb

Class

attribute




YpOBHU gnarpamMmmbl KnaccosB

= KoHuenTyaAbHbIU
= YpoBeHb cneuupukauuum

= YpoBeHb peannsauuu



Ownarpamma KnaccosB

Kaacc
Artist .
accoyuayusl Movie
ampubymur | Name
Surname * 1 Title
plays
3A68UCUMOCTb
Role  r-—-—----------- Scenario
0b00uerHue

Leading Role

Secondary Role




MoaenupoBaHne CBOUCTB

= C nomoLubko accoumrauuu

= C nomoLubto aTpubyTtoB

Book

author

Writer

Page

Book

author
pages|[1.."]




Accouvauuu

= HanpaBneHue
accouuvaumu

= KBanmpuumpoBaHHaA
accouuauuma

= Khacc-accouuauus

Book

Book Page
1 1.7
1
Writer
copies
Catalogue ISBN
1 0.”
rates p

Person

Book

Rating

value




3aBUCMMOCTDb

U3MmeHeHusa B
onpeapeneHUn OAHOro
3ANEeMEHTa MOryT
Bbi3BaTb USMEHEHUA B

APYrom

[Mpumep: WiTencenb U
po3eTKa

[Mpumep: dopma AnA
BBOAA AAHHbIX O
KAMEHTe

receptacle

TV set C@

Electricity

socket plug

Socketplug ~------———->

network

Receptacle

Client Info Form - - - - - —— - >

Client




MoaenupoBaHue onepauuu

= CooTBeTCTBYIOT MeToAaM KAacca
Bulb

= [TOAHbIK CUHTAKCUC onepaLuum:

<BMAMMOCTb><MMH>(<chc0K ﬂapaMeTpoB>): -on: Boolean

<BO3BpaLl. 3Ha4YeHune> + turnOn
+ turnOff
= Ctatnyeckne GpyHKUUM + isOn: Boolean
Math

+sqrt(in number : double) : double

MapameTp: <HanpaBAeHUE><UMA>:<TUN> = <3HayYeHUe Mo
YMOAUYQHUIO>



OobobweHue

Shape

+area() : double

Circle Rectangle

-width
-height

-radius




Arperau,vm M KOMNO3nNuuns

= KBapTMpa UMeeT HECKOAbKO KOMHaT

= B KBapTUpE HAXOAUTCA HECKOABKO NPEeAMETOB
mebenu

" EcTb A pa3HULa?



Arperau,vm M KOMNO3nNuuns

Apartament }o

1

Room

Furniture




Mpoyne BO3MOXHOCTHU

= BUAUMOCTb

-pwd
User Password

= BblyUcAUMbIE NOAS,

{elapsedTime = now() - startTime} ﬁ

orpaHUY4YeHuA
Timer -
Tekcr _ -
startTime . P
lceBaOKOA JelapsedTime

OCL (Object Constraint
Language)



BbiBOObI

" [lone3Hbl NPU U3YUEHUU
TEPMUHOAOIUU
CUCTEMDI U =
MOAEAUPOBaHUM R = feireninoees ;
npeAmeTHou obnactn @ L o i |

\ '\ Page Layow
....................
e e e T

= XOpOLLUO NOAXOAAT AN R

MOAEAUPOBaHUA e NN i —
CTaTUYECKOM CTPYKTYPbI = SR E
nporpamMmmbl 06beKTHO- \ | _
OPUEHTUPOBAHHbIX =
A3bIKOB e

= [loAHOTa AMarpamMmmbl BPpeAUT HAarAAAHOCTU



Onarpamma o6beKkToB

John Apartament : Apartament

floor =12
totalPeople =2

LivingRoom : Room Kitchen : Room

area = 20

area=13

Table : Furniture




YnpaxHeHue

= HapucoBatb MeTamMmoAeAb AUarpamMmMbl KAQCCOB



OuarpaMmmbl COCTOSHUN

= OnucbiBalOT NOBEAEHUE CUCTEM, yrnpaBadA€eMbIX
BHELUHUMU cOObITUAMMU

= OCHOBHbIE 3A€MEHThI

CocrosiHue
lMepexoa

CobbiTne
= CurHaa, BbI30B, TaUMepP, U3MEHEHUE COCTOSIHUSA

CropoxxeBoe ycaoBue
event
[ State1 H State2 ]

Aeucreue




Ownarpamma cocTofsHUMN

CMopodicesoe
yenosue (guard)
cobwvimue (event) Oeticmaue (action)

fault in acting [scene is important] / correct artist

cocmosiHue

Scene shooting] [Scene reviewing

HadydajlbHoe KOHEeYHOoEe
ncesooCcoCmosiHue bad picture cocmosHrue

nepexoo (transition)



CobbITnA Tanmepa

= [lpumep: yacbl CO CTPEAKAMMU

?

(- |
N J

after: 1s/ move second hand

[second hand.position == 0] / move hour hand [else]

A
hvd




CoOCTOAAHUA aKTUBHOCTU

= [lpumep: YanHUK

?

( Off
L

turn on

turn off when: temperature == 100 C

Boiling

\ do/ boil water /

N




BbiBOObI

= YAOOHBbI ANA
MOAEAUPOBaAHUA
«MacCUBHOro» NnoBeAeHuUA

= XOpoLluo onucbiBatoT

[1pOTOKOABI

[loAnb30BaTenbCKUU
UHTEPPEUC

)XU3HEHHbIN UMKA
obbeKTa/yCTPOUCTBA



YnpaxHeHue

= Hapucyute anarpammy COCTOSSHUU ANSA
cBeTodopa



Cnacmbo 3a BHUMaHue



