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Main UML diagram type:

4 Class Diagrams (.Diagrammes de classes") :

the static structure of the DATA of the system

= the classes of interest to be represented in the system
= the relations between classes

= the attributes and the methods

= the types, required/defined interfaces ..

can be used for top-level views as specific interfaces
for local code ...
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Example: A Class Diagram
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A propos Class Diagrams (1)

2 Model-Elements T
> (Class
classname
> Attributes attribute
> Oper'a‘rions classname
attribute
(methods) operation(args)
> PC(C kClg eS packetname

(grouping mechanism
for parts of a class model)
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A propos Class Diagrams (2)

2 Model-Elements

>

Association
(with optional roles
cardinalities)

Aggregation
(« has a » relationship
with weak linkage)

Composition
(« has a » relationship
with strong linkage)

Specialisation
(modelling of a .is-a"
relationship between classes)
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A propos Class Diagrams (3)

2 Model-Elements

class
= Visibilities + attribute _
and private, see more later)
= N-ary associations
> Association Class
(more complex constraints om relations)
class
= templates with parameter [ parameter ]
) \ . parameter
(usually classes like “Set(A)") e
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A propos Class Diagrams (4)

component

2 Model-Elements This is a key T

> Annotations class

> ... typically on classes
and individual operations

> .. can be informal text as b a
well as a mathematical notation
like OCL (we will use our own notation) association
class
self.a->forall
(y| self.b->exists

(z| z.a=Db))
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A propos Class Diagrams (1)

2  Semantics: Classes are:

>

>

>

types of objects
tuples of .attributes”
associations represent (math.) relations of objects

aggregations represent (Collections of)
of references to other objects

objects may be linked via references
to each other into a state called ,object graph®

cardinalities, etc. are INVARIANTS in this state,
so constraints on the object graph
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Recall: What is a Relation in Mathematics

2 Formally, a "relation” R is a set of pairs built over
two sets A and B, so a subset of the Cartesian Product

of Aand B :
RCAxB

- Example: A={1,2,3}, B={a,b}:

| | r ={(2,a),(3,b)}
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Recall: What is a Relation in Mathematics

2 Formally, a "relation” R is a set of pairs built over
two sets A and B, so a subset of the Cartesian Product
of Aand B :

RCAxB
2 Example: A={1,2,3}, B={a,b}:

r={(2,a),(2,b),(1,b)}
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A propos Class Diagrams (2)

2 Attributes

> can have simple type (Integer, Boolean,
String, Real) or primitive type (see Date example) only !

> in diagrams, attributes may NOT have
collection type (use therefore associations)

> TIn a requirement analysis model, everything
is public by default
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More Specific Details in UML 2

Modifiers:
Visibilities: cl static
+: public S “ labstract
_ private nom: type = wvaleur
#: protected nom(nom: type=valeur): type
/:derived | —
"""""" Parameter modes:
in (par défaut)
out
Objet: Classe . Classe in out
Instances:
s - . <<datatype>> <<enumeration>> <<interface>> <<cutility>>
Stéreéotypes: Date Couleur Affichable Math
isBefore(d:Date): boolean Vert afficher () _PI: float
isAfter(d:Date): boolean Orange effacer () _E: float
=(d:Date): boolean Rouge tailler(...) sin(angle:float): float
|
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More Specific Details in UML 2

cptVolume: float
cptPrix: float

Achat

date: Date
prix: float

| cardinality
Citerne typeG---------""" role T, X
typeC: chn:burant 1 achats
niveau: int
prixUnit: float
nJ:.veauA%arme: float 0.1 * Poste poste
_niveaulMin: float numero: int

courant prixUnitaire: float 1

.......... generalisation

PosteAutomatique

PosteManuel

+ouvert: boolean

The roles were used to

navigate across associations

for a:Achat, the expression a.poste denotes an instance of Poste.
for c:Citerne, the expression c.achats denotes an instance of Achat

for p: Poste, the expression p.courant corresponds to a
of 0 or 1 instances of Citerne.

collection
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More Specific Details in UML 2

Cardinalities in associations can be:

> 1,2, or an integral number (no expression !)

= * (for « arbitrary », ...

)

= aninterval like 1.*,0..1, 1.3, (not like 1..N)

Multiplicities on attributs and classes can be:

Singleton

Couleur

typeCodage: String[0..1]7

RGB:

int[3]

el

0 or 1 String,
not string of
length O or 1 !!!

}
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More Specific Details in UML 2

Contraints on associations

2 For generalisation: 0.1 0..1
Personne

= complete, incomplete

= disjoint, overlapping

{ complete, disjoint }

2 Between associations I l
> XOr Homme Femme

Q 0N TVYDES MAY = o o eement .
Collection Types may 0..1 conjoint { xor Y 0.1 conjointe

now also be specified !l

> no duplicates, unordered * { set }
> duplicates, unordered Classe1l . Classe?
= no duplicates, ordered { bag }
> duplicates, positioned * { ordered set }

* { sequence }
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More Specific Details in UML 2

N-ary Associations

Association with attributes

Code propre a
un distributeur

Code propre aJE]

fournisseur
7
Catalogue ’ - '
Z
version: int de: i Article I
code: Int * noSerie: int | =
0..1
Vetement Outillage

Etudiant

nom: String

Suit le cours

0..

1

Enseignant

nom: String

Personne

nom: String

Module
ECTS: int
code: String
*
Société ]
nom: String |
|
|
Emploi
salaire: float

dateRecrutement: Date
duréeContrat: Durée
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Putting all fogether ...

Client Inspiré de: « UML 2.0 Guide de référence »,
hom: String Rumbaugh et alli., CampusPress, 2005

telephone: String

ajouter (nom: String,telephone: String)

1 |titulaire Artiste

nom: String
cachet: int

*1 places
Réservation L.
date: Date Comeédie Musicale
numero: 1nt
—— Spectacle
- Distribution ————— Q hé
Abonnement ResIndiv : g Théatre
numero: int
xor 1
0.1 |}— — txor} = 0..1
Concert
1“*
3.6 [ 0.1 :
Billet Représentation
siege:int| jour: Date
0..1 1 heure: Heure
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Principal UML diagram types (5)

2 Object Graphs or "Object Model” (.Diagrammes d'objects") :

denote a concrete system state,

A typically used in connection with a Class Diagram
= attributes have concrete values

= associations were replaced by directed
arcs representing the links

can be used for debugging purposes ...
(semantics: fully clear).
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Example Object Diagram

<]

John's 1st: SavingsAccount &

AgencyBank: Bank BH

hankname = AgencyBank
IPadress = 1010127128
username = John Doe
password = johnny
accounts =

. accounts

minimumBalance =

halance = 10,000.00
id= 1234567390
interestRate = 1,2

John's 2nd: CheckingAccount E |

f

 accounts

halance = 1,254.76
id= 987654321

John's 3rd: CreditCardAccount &

. accounts

111

halance = 73914

id= 4445556667

crediLimit = 5,000.00
interestRateOnBalance =
interestRateOnCashAdvance =

()

[2)

111
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Example Object Diagram

$1 nce: floated

¢! g

O

O flost

O Aring

O tinfon BarkAP! < bookean

name String

01 JSername Snng
- ool String

s Account(®)

String 0

..
\) oCtACCOUNtIng n

leckingAccount

fon BankAM

DoCiean

O « nost
O « oin
QO fost

O oetBankName String
\) ot Adre String
QO ortUsemamne String
O getPa r String

String 0

Strng 0

Bark AP bociean

(14

Sriryg |

O getCredtlimg -flost

..................
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Summary: Class and Object Diagrams

2 Class Diagrams represent an abstract data-model of a system.
The UML allows to sufficient precision such that they can be
compiled to, for example, Java Interfaces.

2 Class Diagrams allow to SPECIFY certain aspects of a data-model,
for example the relation of objects in a state

2 Object Models denote a concrete State
of a Class Model

2 Multiplicities and Cardinalities express INVARIANTS on (valid)
Object Models to a given Class Model - with this respect,
serves as Specification of States.
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