UML

A Selected Overview of the
Unified Modeling Language

CoMPUTING

Brought to you by:
Ray Buse




What 1s UML?

] Standardized Graphical Notation
] Object Modeling

] Created by Object Management
Group [omg.org] in 1997

1 Current Specification: 2.0
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UML Topics

[J Modeling a System
B \What aspects would we like to model?

1 Types of Diagrams
B What things does UML model?

1 UML Diagram Constructs
B How does UML work?

L Working with UML
® How should UML [not] be used?
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Modeling a System

[1 Object Model
Showcases the structure and substructure of the
system using objects, attributes, operations, and
associations.

[l Functional Model
Showcases the functionality of the system from the
user's Point of View.

[0 Dynamic Model
Showcases the internal behavior of the system.
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Types of Diagrams

13 types in UML 2.0

[l Structure Diagrams

B emphasize what things must be in the system
being modeled

[l Behavior Diagrams

B emphasize what must happen in the system being
modeled

[l Interaction Diagrams

B emphasize the flow of control and data among the
things in the system being modeled
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Types of Diagrams
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Diagrams to know

[ Class Diagram
] Activity Diagram
[l Sequence Diagram
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UML Class Diagram

Static Class Structure



Class

Class

-private
+public : int
#protected : object

+method() : return_type
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Associations - Navigability

Directed
Starship WarpEngine
-engine : WarpEngine >
+move() +engage()
Undirected
Starship WarpEngine

-engine : WarpEngine

+move()

-ship : Starship

+engage()
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Associations — Multiplicity

Starship WarpEngine
-engine : WarpEngine -ship : Starship
+move() 1 2 |+engage()

Starship WarpEngine
-engine : WarpEngine -ship : Starship
+move() 1 1..* |+engage()

Starship WarpEngine
-engine : WarpEngine -ship : Starship
+move() 1 *  |tengage()
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Dependency

[J SubspaceMessage Is used by Starship
but it is not a field in Starship

Starship

-engine : WarpEngine

SubspaceMessage

+move()
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Stereotypes

qualifies the symbol it Is attached to

SubspaceMessage

Starship «send»
-engine : WarpEngine F———---->
+move()

<<singleton>> Universe

-theUniverse : Universe

+getinstance() : Universe
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Aggregation & Composition

Aggregation

Team

Player

-players : Player K>

Cake

-layers : Layer |[@p

1

Composition — life cycle connection

Layer
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Assoclation Class

Starship

-engine : WarpEngine

+move()

1 Alien
I -name
I
|
eTicket
-number
-stardate
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Assoclation role

Captain

<Works For

Ensign

Commander

Subordinate
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Generalization (Inheritance)

S_hlp «interface»
-captain Ship
-crew +move()
+move() +turn()

+turn() 4
/N

Galleon Starship Galleon Starship
: -oars -engine
oA enone fireCannons() +firePhasers()
+fire
+fireCannons() +firePhasers()
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Notes

Starship

-engine

+firePhasers()

You can't fire phasers when at warp speed
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Constraints

{When traveling faster than light, never turn left or right}

Starship

-engine : WarpEngine

WarpEngine

+move()

>

+engage()
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UML Activity Diagram

Operational Workflow
(State Machine)



Activity Diagram

Leave Station

/ else

C 2N / else ﬁ L / low on fuel

/ ship detected

/ not a threat

Hail Ship Scan Ship / ship not destroyed

3

t

/ is a threat

raise sheilds fire phasers

/ ship destroyed
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UML Sequence Diagram

Internal Behavior



Sequence Diagram

Starship NavagationSys

WarpEnqine

plot course |

course solution

> change direction

engage

!
|
|
|
|
|
I
|
|
I
|
|
I
|
|
I

disengage
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Working with UML

Tools
Criticisms




UML Tools

[l Code Generation
B UML -> Code

] Reverse Engineering
B Code -> UML

[J Round Trip Engineering

B UML -> Code -=> UML -=> Code ....
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UML Criticisms

L] Imprecise Semantics

1 Doesn't apply well to distributed
systems

[1 Can be over-used
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Imprecise Semantics

L1 UML I1s sometimes too flexible

[] leads to subjective interpretation and
difficulties Iin the formal test phases
of development

] Can always use notes /
documentation
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Distributed Systems

[J Hard to model with UML
B serialization
B message passing
B persistence
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Over-Use

[ Detalls best captured in source code
may be difficult to capture using UML

B people often try to do so anyway.

[1 The 80-20 rule

B a small part of UML Is adequate for most
of the modeling needs

B many aspects of UML cater to some
specialized or esoteric usages.
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