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Metamodel

Meta

@ Prefix meta je predmetom mystifikacie, ale grécke uéra
znamena jednoducho za alebo po
@ Metajazyk — za jazykom
e Gramatiky prirodzenych jazykov
o Reflektivne API Javy
o Notacie pouzivané pri modelovani softvéru tiez predstavuji
jazyky
e Ako sa vola jazyk, v ktorom je tvoreny model?
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o Metamodel — jazyk modelu
o Reflexia

o UML je specifikovany pomocou — UML
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Metamodel UML

Stvorvrstvovy metamodel UML

M3 (MOF)

«instanceOfs ™. sinstanceOfs

einstanceOfs
M2 (UML) ‘ Attribute ‘ ‘ Class | Classifier Instance
7 . 7 7

wifistanceOfs

winstanceOfs uing.t{inceof» «instang’eﬂﬁ;

: Video

Esnapshoh,."

M1 (User model) £
M1 (User model e, Sing
title = "2001: A Space Odyssey"

", winstanceOf»

MO (Run-time instances)

OMG Unified Modeling Language (OMG UML), Infrastructure, Version 2.4.1
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Metamodel UML

Specifikacia UML

o Infrastructure specification — foundational language constructs
required for UML

@ Superstructure specification — user level constructs required for
UML

@ http://www.omg.org/technology/documents/modeling_
spec_catalog.htm#UML

@ Sicasna verzia: 2.4.1,
http://www.omg.org/spec/UML/2.4.1/
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Metamodel UML

UML a MOF

@ MetaObject facility, http://www.omg.org/mof/

M3
«metamodels
MOF
ainstanceOfy” . ginstanceOfs
M2 = —\—l
«metamodels «Mmetamodels
umL cwMm

OMG Unified Modeling Language (OMG UML), Infrastructure, Version 2.4.1

@ MOF Core Specification, v2.4.1
(http://www.omg.org/spec/MOF/2.4.1/PDF/): The MOF 2
Model builds on a subset of UML 2.0 Infrastructure. ..


http://www.omg.org/mof/
http://www.omg.org/spec/MOF/2.4.1/PDF/
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Metamodel UML

Compliance level

o Styri arovne zhody: LO-L3

@ Ur€uja aroven moznosti jazyka (horizontalne Elenenie) poénic
infrastruktarou UML (LO) po plnohodnotné UML (L3)

e Nezamienat s vrstvami metamodelu (vertikalne Elenenie)
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Metamodel UML

Spésob Specifkacie

o Superstruktara UML?

@ Abstraktna syntax (ako sa ¢o s ¢im sklada) je vyjadrena
diagramami v UML

@ Tym je vlastne do urcitej miery definovana aj sémantika

e Sémantika je detailnejsie definovana v prirodzenom jazyku
ob¢as so spresnenim v OCL

@ Preto sa UML niekedy oznacuje ako semiformalny jazyk
@ Len slovna 3pecifikacia je okrem toho nachylna na chyby

e Konkrétna syntax (ako ¢o skutoéne vyzera) je definovana
prikladmi diagramov

1
superstructure — ,nadstavba"
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Abstraktna syntax UML — priklady

Abstraktnd syntax UML —
priklady

1
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Abstraktna syntax UML — priklady

Balik Kernel — Root

{subsets owrert  {s_bsets ownedElement}

Etansent ‘;O:VnngBnem + OWneUcUmem. Comment
Jgsdonty, rion
B
.1
<+ Iowner

{readinly, unior}

Jreadirly, Lnion}
+ iralstedElament Flemrent ot AnoiatedCenent |

® 1.0 "

{readonly, urion,
s beets relatecFlement -
+ feroet

D roctoc e iationship

O T
+ fznuree.
1.2

Areadnly, urion,
absats relansdElEment;

OMG Unified Modeling Language (OMG UML), Superstructure, Version 2.4.1
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Abstraktna syntax UML — priklady

Balik Kernel — Multiplicities

Y

MultiplicityE lement {subsets owner} {subsets ownedElement}
1s0rderad © Bookean + owningUpper + upperValue, ValueSpecification
Islinique - Boolean 01 01
fupper : Unlimitediatural  [0.1] {subsets owner} {subsets ownedElement}

Hower © Integer 0.1] + owningLower + IUWENS:;”?
01 .

NamedElement PackageableElement

TypedElement +type Type

OMG Unified Modeling Language (OMG UML), Superstructure, Version 2.4.1
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Abstraktna syntax UML — priklady

Dekoracie asociacii union, subsets a derived

/b {union}
a
A B
L‘l 0.1 0. Zﬁ
a b1
A1l B1
0.1 0.

{subsets b}

OMG Unified Modeling Language (OMG UML), Superstructure, Version 2.4.1
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Balik Kernel — Classifiers

{resdOnly, unian}
+

Jement

+ redefinableE lement

[ e |
{readOrly, subssts member}

[Famemeees ]
. T i

Classifier {subssts redefinedElomant}
+ classifier | + isAbstract : Boolean = flse + redefined Classifior
(subsets + : Boolean = false
e —

1

+ fredefinition Context + classifier
{readOnly, union} {subsets redofinableEle ment)

{resdOnly, union,

subsets memberh

+ fanensl
+ ffesture . < fe=
Feature *
- sStatic - Gosiean = fobe | + + flesturingClassifier :
{readOnly, urion, subsets
mermber Narmess pocesh

{readOnly, union, subsets
redefinable Element,
subsets feature}

DirectodRelationship
a
+ mtrbute

{outmets target)
Dpaneer al
0.1

+ classifier

{subsets rede finitionCantbexd,

+ generlization
P apean prets direciedRelationship) |
cubsets 5 et directe shipy
subsats faaturing Classifiar I_{_u‘“"-’ef:'u:;’:;:f- ¢

+ isSubstutable : Boclean [0.1] = true
+ genensiization
{subsets dirsctedRelstionship,
subsets ewnedBlement}

OMG Unified Modeling Language (OMG UML), Superstructure, Versior 2.4.3




Balik Kernel — Classes

{subsets namespace, subsets  {ordered, subsets ownedMamber,
Subsets.

0.1

+ class + nestedCassifier
class |-
0.1 .
{sutsets festuringClassifie,  {ordered, subsets festure,
subsets redefinitionCantext,  subsets rafefinablElement,
subsets namespace} subsets ownedMember}
+ class + ownedOperaion
Opertion
0.1 *
(ordered, readOniy, ionshiy Classifier
{redefines general} {omders il {subssts relstionship
“erdge  basesaten 7 i
* 4 jsuperCiass ,
* 4+dass e . + isDerived : Bookan = false
0.1
{subsets classifier}
0.1 +dass - tion

{subsets dassifier subsets namespace}

{subsets memberNamespacs}

{ondered, suxms member}

2+ | +mem
{ordered, subsets attribute, Property
+ ownedAttribute | + SDerved : Bockean = flse

+ redefinedProperty

{subsets redefinedElement}

{subsets redefinableBlament}
+ property

| + iseadOnly : Bookean = false {redefines sReadOnky}

+ isDeriveslinion : Booksan = faise
+ detault  Sting 0..1]

0.1 | + association

{subsets association,
{subsets owningAssociation} sungas featuri ngClassifier
bsets namespace, subsets
TeschntonConto)
N {subssts ownedEnd]}

+ ravigableOwnedEnd

+ aggregaton : Aggregationiind = nans

0.1

' + owningProperty
{subsets owner}

{subsets ownedElament}
+ defauitvalue

e mmetnn |

+ ownedEnd
{ordered, subsets memberEnd, subsets feature,
subssts ownedMamber, subsets redefinableEkment}

+ subsettedProparty

«enumerations:
AggregationKind

none

shared

composite




Balik Dependencies

Element Direc
{from Kemel) + fsource 4+ directedRedationship {fram Kamel)
L *
+ target + directedRelationship
PackageableElement
rom Dependencies)
{subsetssource} {subssts direcedRelationship}
NamedEement + dlent + dlientDependency Dependency
{froem Dependencies)
[ *
L *
rE
+ supplier + supplier Dependency -
{subsets target} {subsets directedRelationshig)
Namespace
o Degendencies) + abstraction
SubsELs oWner
{sutpets dlient,  {sulpets dientDependency, ¢ ¥
subsets owner} subsets ow
(,mc‘)::,'!‘:r_-_ﬁ) + substitutingClass fier + substitution Substtution
1 * {subsets ownedElement}
+ mapping 0.1
. OpaqueExpression
om Kamed)

e
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Abstraktna syntax UML — priklady

Zavislosti niektorych balikov od balika Kernel
1

Ketrnel

.

emerges

“

3y
—
7

: €Mmerges
- «merge» N
. , .

- ' N

—— - 1 ——

AssocigtionClasses Dependencies

PowverTypes

N

'
1
amerges
A
:
'

1 1

Interfaces smerger | BasicBehaviors

OMG Unified Modeling Language (OMG UML), Superstructure, Version 2.4.1 19/1
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Abstraktna syntax UML — priklady

Vztah merge

merged receiving
package package

A A B
$ . !
| ~ K /
| /
| /
! /
amerges |
* wbecomess
| (,f
|
| ' /
i I /
| T /
| | resulting .
| | package | A
1
B : B
-]

OMG Unified Modeling Language (OMG UML), Superstructure, Version 2.4.1
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Abstraktna syntax UML — priklady

Balik UseCases

Narmespace

BasicBehaviors:: RenavioradCiassifier

ULz CommmonB ediaviorss: | UML::ClassesiKernek:

LA ClassassKamel: Cilassifier
RedefnableEiement
o =+ subject
o1
{subsets ovnedtizmber
+ownedUseCase
#|+ useCase =
ExtensionPaint |+ + useCase UseCase
+ exiensionPoint 1
{sthsets et
forderadk {subsats ta%st} {subsets target) @ tsubsets scures)
. ubsers source. +Exierdadl aza |
+ extensionLocation| 1 I + addtion! 1 [+ includingCage
{stbsets aunedMember) | {subsats ownecherberk
+extend - * |+ include

. Extend | | Include

LMLz Glasses:: Kern
DirectedR elatonship

v
UML::Classes::Kermneli:
NamedElement

OMG Unified Modeling Language (OMG UML), Superstructure, Version 2.4.1 21/1
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Sumarizacia

Sumarizacia

o Specifikacia UML — snaha o presne definovanii notaciu
@ Metamodel UML
@ Abstraktna syntax je vyjadrena diagramami v UML

o Priklady:

o Balik Kernel — diagramy Multiplicities, Classifiers a Classes
o Balik Dependencies
o Balik UseCases
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