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Why UML in a Software Engineering Course ?

2 It is clearly not perfect
very syntactic, very diagrammatic flavour
diagrams do not necessarily scale up

not everyone in industry uses it (large companies typically
have there own development process, reflecting their own

«company culture »)
2 BUT: Many in industry use it,
or use similar things (SysML), and most practitioners
in industry would understand UML
we use it in requirements analysis, design, and
for test generation techniques.
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Plan of the Chapter

2 The UML notation is used as document - core in
SE processes (such as RUP or the V model)

2 Syntax and semantics of class model elements
and their visualisation in diagrams

= Class Invariants

= Constraints

= Operations

= Pre- and Post-Conditions

2 Syntax and semantics of state machines
Specify system components for test and verification
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The UML ...

24 ... is the Unified Modeling Language
2 ... is a normed data-structure, a ..technical format" of model-elements
(that may contain model-elements) with consistent naming for
> various system descriptions
= various code formats
<4 ... has various external representations
= as XMI exchange format (XML-formal)
= as ECore Model
= as UML diagrams
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The UML offers the advantage ...

2 ... of being a basis for
Integrated Development Environments (IDEs)

(like ArgoUML, Poseidon,
Eclipse + Papyrus, IBM Rational Rhapsody, MS Visio,
GenMyModels, MagicDraw, LucidChart,...)
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The UML offers the advantage ...

2 ... to offer .object-oriented" specifications

2 ... to offer a formal, mathematical semantics
(well, at least to some parts of the UML)

2 ... to be fairly widely used in industry, even
if not always supported entirely or used
in similar variants like SysML

2 ... is the basis for a whole software-engineering
paradigm called Model-Driven Engineering (MDE).
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The UML 2.4 Diagrams (for corresp. models)

2 UML, Version 1.1: 9 types of diagrams

2 UML, Version 2.4 adds 5 more types of diagrams

= structure composition

> communication

> packaging

= temporal constraints (timing)
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The UML 2.4 Diagrams (corresponding to models)
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Principal UML diagram types (1)

Q

Structure and  Visualization
Use Case Models and Use Case Diagrams
Sequence Models and Sequence Diagrams
State Machines and State Charts
Class Models and Class Diagrams
Object Graphs and Object Diagrams

In Eclipse, all these Model Elements are described in a
UML-document itself, the ,Meta-Object-Framework™ (MOF)
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http://www.eecs.ucf.edu/~leavens/JML/
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Using the UML

® A General Remark:
e The UML can be used in the
Analysis Phase ("Dl - Documents”)
as well as the
Design Phase (D2 - Documents”)

e This changes the character of the Models and the resp.
Diagrams substantially.
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And now, lets get our hands dirty ...



Principal UML diagram types (1)
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Principal UML diagram types (1)

1 Use Case Diagrams (.Diagrammes des cas d'utilisation") :
models the system operations by

> the interactions of the system with the external world
(external agents communicating with the system seen as
a black box.)

= Just the principle cases, the alternatives, the extensions

Emphasis on (top-level) functionality !
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Example: Use Case Diagram (Analysis)

sSGU

w O — — Systéme de Gestion Universitaire Simplifie ﬁ

Etudiant
SystemeBancaire
valide un module
/ imprime un diplome & s
/
/
/
' v Secretaire
Enseighant

Le secrétarist recoit les demandes dinscription d'une personne a un module.

Elle demande le nom de la personne et du module. Elle vérifie que la personne est
inscrite & l'universite et a les pré-requis, encaisse le paiement en verifiant si besoin
aupres du systéme bancaire

Sitout est OK, elle inscrit I'tudiant. sinon elle sighale une erreur
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Example: Use Case Diagram (Design)

Vet maranat Direstory

§ o

Admunistratos
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Principal UML diagram types (2)

9/8/20 B. Wolff - GLA - UML Review



Principal UML diagram types (2)

2 Interaction Diagram (.Diagrammes d'interaction"):

the interaction between objects for realizing a functionality
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Principal UML diagram types (2)

2 Interaction Diagram (.Diagrammes d'interaction"):

the interaction between objects for realizing a functionality

>

SequenceDiagram: privileged temporal description of
exchanges of events. Notions of utilization scenarios.

Collaboration Diagram: centered around objects and
top-level collaborations of them.
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Example: Sequence Diagram (design-level)

webServer: dvnamic;lz?endere dataManager: static_:Renderer:
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OK CcoQg6
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| L] u encceenbqggrs()
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Example: Sequence Diagram (analysis-level)

O

I Web Browser Web Server
Click ,Intro Page*
PageRequest
ImageRequest
Insert Data
ClickBut ,Submit” Transit Form Data
(HTTP POST)
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Principal UML diagram types (3)
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Principal UML diagram types (3)

2 State Charﬂ-s (OU « machine C\l éTGTS ») :

a description of behaviour by (hierarchical) automata

> interesting if an object reacts on
events (asynchronous as well as synchronous)
by the external environment
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Principal UML diagram types (3)

2 State Charﬂ-s (OU « machine C\l éTGTS ») :

a description of behaviour by (hierarchical) automata

>

interesting if an object reacts on
events (asynchronous as well as synchronous)
by the external environment

or if the internal state of an object leads to

a somewhat interesting life-cycle of an object
(transitions between well-characterized states of the
object)
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Example: State Chart (design level)

Results navigate(url) [sLink(un))

Display Search ] /a\
¥/

Navigate(ur)isCategory(url))

navigate(ur) [isCategory(ur)ybrowse to URL
)
=

, | )
- Display Category Mode

J‘\

J =/

navigate(url) [sLink(ur))

change calegory ext
4 . A
Edit Mode
apply
Unsaved Saved I—a( L )}
change
\ J
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Summary: State Charts
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Summary: State Charts

2 Two types can be distinguished:

> Semantics of Diagrams for
requirements analysis: many.

> Semantics of Diagrams for
system design: many.

Can be interpreted in by automata,
process calculi, Labelled Transition
Systems (LTL) in several, reasonable

ways (depends on context and application).
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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

Promotion Diplome
- sesPromo i
. ; diplome
AnnéeSortie x nom: String <>11_
validerDiplome () credits: int
inscrire (nom:String,id:String)
saPromo
1
-tuak ants N Mention
- Etudiant y mgre];are mom: String Fnlen:.l.ons
. nom: String . possede
String ,,
Res
stat: ResUE <<enumeration>>
ResUE
enCours
acquise
UE 1 ,
uprepare - nonAcgulse
code: String
* ) modules
nom: String -
acquis nbCredits: int
T2 nbMin: int

*

nbMax: int

[—

recquis
*
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