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Perspectives
• externe 

‣ modéliser le contexte (l’environnement)

• interaction

‣ modéliser les interactions avec 
l’environnement et entre les composants

• structurelle 

‣ modéliser l’architecture et les données

• comportementale 

‣ modéliser la dynamique



Diagrammes  
d’interaction
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Diagrammes d’interaction

• aident à visualiser comment le système 
exécute ses tâches

• souvent construit à partir d’un diagramme 
de classes ou d’un use-case



Interactions

Un diagramme d’interactions montrent 
comment un ensemble d’objets et d’acteurs 
communiquent ensemble afin :

‣ de réaliser un use-case

‣ de réaliser une certaine fonctionnalité

L’ensemble des différentes étapes à accomplir 
s’appelle une interaction.



Messages

Un diagramme d’interaction montre différents 
types de communications entre objets, acteurs et 
sous-systèmes:

‣ appel à des méthodes, 

‣ information envoyés sur un réseau, 

‣ ...

appelées messages.



Eléments d’un 
diagramme d’interaction
Instances de classes

• Représentées par des rectangles

Acteurs

• Représentés par des stickmen

Messages

• Représentés par des flèches horizontales 



Types de diagrammes

• Diagramme de séquence

➡ chronologie des messages

• Diagramme de communication

➡ organisation structurelle des objets



• Documentation des cas d’utilisation

• Représentation précise des interactions 
entre objets et répartition du flot de 
contrôle

Diagramme de séquence



Diagramme de séquence

Séquence temporelle d’échanges de messages 
entre l’acteur et les objets

• Les objets sont disposés horizontalement

• L’acteur qui initie l’interaction se trouve 
généralement à l’extrême gauche

• La dimension verticale représente le temps



Diagramme de séquence
Actor [Object]:Class



Diagramme de séquence

• Une ligne verticale, appelée ligne de vie, est 
accrochée à chaque objet ou acteur

• La ligne de vie s’épaissie pour devenir une 
boîte d’activation lorsque l’objet est actif

• Un message est représenté par une flèche 
joignant deux boites d’activation. 

• Un message a un nom et peut aussi avoir 
une liste d’arguments et une valeur de retour.



Diagramme de séquence
Actor [Object]:Class

Lifeline
Temps

Activation bar

Message

Return



Création d’objets

Création



Destruction d’objets

Destruction



Création/(auto-)destruction 
d’objets

Création

Destruction



Création/(auto-)destruction 
d’objets

Création

Auto-Destruction



Création/destruction

Martin Fowler,  UML Distilled



Callback

Callback



Selfcall

Selfcall



 

54

 

C

 

HAPTER

 

 4 S

 

EQUENCE

 

 D

 

IAGRAMS

 

term 

 

participants

 

, a word that isn’t used formally in the UML spec. In UML 1,
participants were objects and so their names were underlined, but in UML 2,
they should be shown without the underline, as I’ve done here.

In these diagrams, I’ve named the participants using the style 

 

anOrder

 

. This
works well most of the time. A fuller syntax is 

 

name

 

 

 

:

 

 

 

Class,

 

 where both the name
and the class are optional, but you must keep the colon if you use the class.
(Figure 4.4, shown on page 58, uses this style.)

Each lifeline has an activation bar that shows when the participant is active in
the interaction. This corresponds to one of the participant’s methods being on
the stack. Activation bars are optional in UML, but I find them extremely valu-
able in clarifying the behavior. My one exception is when exploring a design dur-
ing a design session, because they are awkward to draw on whiteboards.

Naming often is useful to correlate participants on the diagram. The call 

 

get-
Product

 

 is shown returning 

 

aProduct

 

, which is the same name, and therefore the

getProduct

an Order an Order Line aProduct aCustomer

calculatePrice
getQuantity

getPricingDetails

calculateDiscounts
getDiscountInfo

calculateBasePrice

lifeline

activation

message

self-call

aProduct

return

found
message

participant

Figure 4.1  A sequence diagram for centralized control
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Les opérateurs

• alt : ne s'exécute que si une condition est remplie

• opt : ne s'exécute que si une condition est vraie

• loop : le fragment peut s'exécuter plusieurs fois

• par : les fragments s'exécutent en parallèle

• ref : référence à un autre fragment 

• ...



Itérations

Operator

Guard

Found message



Optionnelle

Operator

Guard

Gate



Conditionnelle

Operator

Guards
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diagrams as a visualization of how objects interact rather than as a way of
modeling control logic.

That said, here’s the notation to use. Both loops and conditionals use 

 

interac-
tion frames,

 

 which are ways of marking off a piece of a sequence diagram. Fig-
ure 4.4 shows a simple algorithm based on the following pseudocode:

 

procedure dispatch
  foreach (lineitem) 
    if (product.value > $10K) 
      careful.dispatch
    else
      regular.dispatch
    end if
  end for
  if (needsConfirmation) messenger.confirm
end procedure

:Order

dispatch

alt

dispatch

dispatch

[else]

loop

frameoperator

guard

:Messenger

confirmopt

careful :
Distributor

regular :
Distributor

[for each line item]

[value > $10000]

[needsConfirmation]

Figure 4.4  Interaction frames
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Diagramme de 
communication

Illustre comment les objets coopèrent dans la 
réalisation d’une interaction

• un graphe dont les objets sont les sommets

• des liens de communication 

• les messages (représentés par des flèches) 
sont associés à ces liens

• l’ordonnancement temporel est indiqué à 
l’aide d’une numérotation



Diagramme de 
communication

Lifeline de
“v” de classe Vol

Message

Participant

≡
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term 

 

participants

 

, a word that isn’t used formally in the UML spec. In UML 1,
participants were objects and so their names were underlined, but in UML 2,
they should be shown without the underline, as I’ve done here.

In these diagrams, I’ve named the participants using the style 

 

anOrder

 

. This
works well most of the time. A fuller syntax is 

 

name

 

 

 

:

 

 

 

Class,

 

 where both the name
and the class are optional, but you must keep the colon if you use the class.
(Figure 4.4, shown on page 58, uses this style.)

Each lifeline has an activation bar that shows when the participant is active in
the interaction. This corresponds to one of the participant’s methods being on
the stack. Activation bars are optional in UML, but I find them extremely valu-
able in clarifying the behavior. My one exception is when exploring a design dur-
ing a design session, because they are awkward to draw on whiteboards.

Naming often is useful to correlate participants on the diagram. The call 

 

get-
Product

 

 is shown returning 

 

aProduct

 

, which is the same name, and therefore the

getProduct

an Order an Order Line aProduct aCustomer

calculatePrice
getQuantity

getPricingDetails

calculateDiscounts
getDiscountInfo

calculateBasePrice

lifeline

activation

message

self-call

aProduct

return

found
message

participant

Figure 4.1  A sequence diagram for centralized control
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The reason for the nested decimal numbers is to resolve ambiguity with self-calls. In Figure 4.2, you 
can clearly see that getDiscountInfo is called within the method calculateDiscount. With the flat 
numbering of Figure 12.1, however, you can't tell whether getDiscountInfo is called within 
calculateDiscount or within the overall calculatePrice method. The nested numbering scheme 
resolves this problem. 

Despite its illegality, many people prefer a flat numbering scheme. The nested numbers can get very 
tangled, particularly as calls get rather nested, leading to such sequence numbers as 1.1.1.2.1.1. In 
these cases, the cure for ambiguity can be worse than the disease. 

As well as numbers, you may also see letters on messages; these letters indicate different threads 
of control. So messages A5 and B2 would be in different threads; messages 1a1 and 1b1 would be 
different threads concurrently nested within message 1. You also see thread letters on sequence 
diagrams, although this doesn't convey the concurrency visually. 

Communication diagrams don't have any precise notation for control logic. They do allow you to use 
iteration markers and guards (page 59), but they don't allow you to fully specify control logic. There 
is no special notation for creating or deleting objects, but the «create» and «delete» keywords are 
common conventions. 

When to Use Communication Diagrams 
The main question with communication diagrams is when to use them rather than the more common 
sequence diagrams. A strong part of the decision is personal preference: Some people like one over 
the other. Often, that drives the choice more than anything else. On the whole, most people seem to 
prefer sequence diagrams, and for once, I'm with the majority. 

A more rational approach says that sequence diagrams are better when you want to emphasize the 
sequence of calls and that communication diagrams are better when you want to emphasize the 
links. Many people find that communication diagrams are easier to alter on a whiteboard, so they 
are a good approach for exploring alternatives, although in those cases, I often prefer CRC cards. 

 

Chapter 13. Composite Structures 
One of the most significant new features in UML 2 is the ability to hierarchically decompose a class 
into an internal structure. This allows you to take a complex object and break it down into parts. 

Figure 13.1 shows a TV Viewer class with its provided and required interfaces (page 69). I've shown 
this in two ways: using the ball-and-socket notation and listing them internally. 

Martin Fowler,  UML Distilled
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Comment choisir 

Les diagrammes de communication

• Peuvent être vus comme la prolongation d’un 
diagramme de classes

‣ préférable lorsque l’interaction est déduite du 
diagramme de classes

‣ sont aussi très utiles pour valider des 
diagrammes de classes



Comment choisir 

Les diagrammes de séquence

• Rendent explicite la séquence temporelle dans 
l’interaction

‣ choix naturel lorsque l’interaction est 
construite à partir d’un use-case

• Facilite une écriture détaillée des messages

‣ moins d’espace est généralement disponible 
dans un diagramme de communication



Quizz


