What have we learnt so far?
Use case diagrams

Scenarios

Activity diagrams

Domain class diagram

Sequence and collaboration diagrams
Analysis class diagram

Object diagrams

Package diagram

OCL They form Models of the system.
And what are Models, after all?

Metamodel




Models and metamodels

* A modelis a “description or analogy used to help
visualize something that cannot be directly
observed” [Merriam-Webster Online Dictionary]
— models are used for describing, visualizing, and

observing

— models describe a system from different viewpoints,
for different stakeholders, at different levels of
abstraction

* Models are mainly used for communication

— ability to convey unambiguous meaning is essential

— need for an underlying model behind the model
=>» metamodel

Metamodels

* Metamodels describe models (i.e., metamodel
instances)
— meta-elements, their properties and relationships
— well-formedness rules for the instantiated models
— in essence, an abstract syntax for models!

A metamodel should describe the semantics
for the meta-elements and thus the meaning
of a metamodel instance

— in practice, abstract syntaxes are given more
emphasis...




Conceptual example

* Conceptually, a class diagram can act as a
metamodel for an object diagram:

+owner +ownedCar
Person T - Car

name : String name : String
yearOfPurchase: Integer

Application model "metalevel" boundary

Model instance

. owner .
Joni : Person Avensis : Car

yearOfPurchase := 1999

Metamodel

* Metamodel is a model that defines the
language for expressing a model
[Meta-Object Facility (MOF) standard]

* A metamodel defines a modelling language

e UML metamodel is defined in MOF
— MOF = Meta-Object Facility




OMG metamodel architecture

Various usages of these models

R R Y — — — — — — — — — — —

4 Layer Metamodel Architecture

Layer Description Examples
Meta-metamodel | v'Foundation for a MetaClass,
Metamodeling Architecture. | MetaAttribute,
M3 \/DefineS the Ianguage to MetaOperation
describe metamodels
Metamodel v'An Instance of a meta- Class,
M, metamodel. Attribute,
v'Defines the language to Operation,
describe models. Component
Model v'An Instance of Metamodel. Product, Unit
M, v'Defines a language to Price, Customer,
describe the information Sale, Detail
object domain.
M, | User Objects v'An Instance of a Model. <Chair>, <Desk>,
(User Data) v'Defines specific information | $100, $200
domain.




The relationship between metamodel
and model

metamodel Class Association
R i
. | / .
«instanceOf»| / «instanceOf»
| /
I /
| !
i
| !
/I
// *
model Person ' Car
car
Three-Layer Example
M2. Metamodel
+participant 0..* .
Class —— AssociationEnd
1 +association
name : String name : String
1/ +type 0.1 ' multiplicity : Multiplicity
2..*[ +connection
0..* | +feature 1
Attribute Association
M1. Model
+owner +ownedCar
Person Car
1.* 0..%
name : String name : String
yearOfPurchase: Integer
MO. Instance
. owner .
Joni : Person Avensis : Car
yearOfPurchase := 1999




UML meta

odel in the 4 Layers

M3 (MOF) Class
VERNISN
«instanceOf» «instanceOf» "\ «instanceOf»
M2 (UML) Attribute Class classifier Instance

«instanceOfy  /
/

/ h

«iﬁstanceOf»

M1 (User model)

«snapshol»/ : Video

/ Video
‘+itle: String

title ="2001: A Space Odyssey"

"\ «instanceOf»

MO (Run-time instances)

aVideo
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Class diagram Metamodel

StructuralFeature

JaY

CQlassifier
clasifer Jattribute Property
~|isReadOnly : Boolean = false
0.1 {subsetsredefinitionContext} {aubsetsfeature,  + i nerivedunion : Boolean = false
I\ T union}
: redefined Property
- 1\ memberEnd "+ {subsets redefinedElement}
Type isDerived : Boolean = false | 01 {ordered, 2.*
x subsets member}
JendType /' 1.* .
JAssociati
{subsets elatedElement} “ouninghsaaton ownedEnd subsettedProperty
0.1 {ordered, <
ingClassifier}
+navigableOwnedEnd Jopposite
{subsets ownedEnd} * 0.1
Class N
isAbsiract ; Boolean = false das ownedAtribute
0.1  {subsetsnamespace, {ordered,
sbets featuingQassifier, subsstsattribute,
abets dassfier) subsets ownedMember} . .
v A classifier is a
dass ownedOperaton oo classification of instances
0.1 (subsets redefinitionContext, {ordered, . ‘ i
el ton ond v It describes a set of
subsets featuringClassfier} subsets ownedMember} .
instances that have
spetias features in common
| wpecas |
[UML 2.0 Infrastruc;]tblre]




Some context

Element
(from Ownerships)

Namespaces
1
A
|
/ NamedElement
—\ 1 name : String [0..1]
- / qualifiedName : String [0..1]
Classifiers
lownedMember | « /member| *
{subsets ownedElement, {union}
subsets member,
union}
/namespace
{subsets owner, 0.1
union}
Namespace
Namespace NamedElement
(from Namespaces) (from Namespaces)
A\ A
Qassifier [featuringClas sifier [feature Feature
0..* {union} *
{subsets member,
union}
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