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Chapter Overview

• Use Case Modelling

• Prototyping

• Advance Use Case
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Use Cases

• Use Cases – descriptions of the functionality 

of the system from the users’ perspective.

– Use Case diagrams

• show which users will communicate with the system

• define the scope of the system

– Use Case descriptions

• specify the interaction between the users (actors) and 

the system for each use case as the users see it

• could be further elaborated by 
communication/sequence diagrams.
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What are the key activities that make this business work?

Use Case Relationships

4



Use Case Diagrams
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Use Case Diagrams: Actor

• describe the role that people, other systems 

or devices take when communicating with a 

particular use case or use cases

– not the same as job title or specific person

• one job title may play the roles of several actors

• one actor may represent several job titles

– drawn as a stick figure with a name
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Use Case Diagrams: Use Case

• describe a sequence of actions that the 

system performs to achieve an observable 

result of value to an actor

– drawn as a bubble (ellipse) with a name in or 

below

• the name is usually an active verb and a noun phrase
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Use Case Diagrams: Communication Association
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• describes the communication link between an 

instance of the use case and an instance of the 

actor

– drawn as a line between the actor and the use 

case



Use Case Diagrams: Extend and Include 

relationships

• The extend and include relationships between Use 

Cases are shown as stereotyped dependencies (text 

strings in guillemets) :

– «include»

– «extend»

9

<<include>>

<<extend>>

Use Case Diagrams: «include»

• One use case always includes the functionality of 

another use case

• A use case may include more than one other

• Can be used to separate out a sequence of behavior 

that is used in many use cases

• Should not be used to create a hierarchical functional 

decomposition of the system
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Use Case Diagrams: «include»

• One use case provides additional functionality that may be required 

in another use case

• There may be multiple ways of extending a use case, which 

represent variations in the way that actors interact with the use 

case

• The extension points show when the extension occurs

• A condition can be placed in a note joined to the dependency arrow 

(Note that it is not put in square brackets, unlike conditions in other 

diagrams.)
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Use Case Diagrams: Generalization

• Between use cases: shows that one use case provides all the 

functionality of the more specific use case and some 

additional functionality

• Between actors: shows that one actor can participate in all 

the associations with use cases that the more specific actor 

can plus some additional use cases
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Use Case Descriptions

• Using a simple paragraph

– Assign staff to work on a campaign

The campaign manager wishes to record which staff are working on a 

particular campaign. This information is used to validate timesheets 

and to calculate staff year-end bonuses.

• Using a step-by-step breakdown of interaction between actor 

and system
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Use Case Descriptions

• Using a template

– name of use case

– pre-conditions

– post-conditions

– Purpose

– Description

– alternative courses (routes)

– errors
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Use Case Description Example
Prototyping

• A prototype is a system or a partially complete 

system that is built quickly to explore some aspects 

of the system requirements and that is not intended 

as the final working system.

• Prototyping can be used to support use case 

modelling

• Help elicit functional requirements

• Test out system architectures based on the use cases 

in order to meet the non-functional requirements
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Prototyping Example
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Prototyping
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Advantages of prototyping

• Early demonstrations of system functionality help 

identify any misunderstandings between developer 

and client

• Client requirements that have been missed can be 

identified

• Difficulties in the interface can be identified

• The feasibility and usefulness of the system can be 

tested, even though, by its very nature, the 

prototype is incomplete
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Disadvantages of prototyping

• The client may perceive the prototype as part 

of the final system

• The prototype may divert attention from 

functional to solely interface issues

• Prototyping requires significant user 

involvement

• Managing the prototyping life cycle requires 

careful decision making
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User Interface prototypes

• For user interface prototypes, storyboarding can be used with 

hand-drawn designs
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User Interface prototypes

• User interface prototypes can be implemented using 

languages other than the one that the system will be 

developed in, for example, Visual Basic.
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Advanced Use Case Modelling

• Actor generalisation

• Use case generalisation

• «include» – between use cases

• «extend» – between use cases
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Actor generalization - example

 The Customer and 
the Sales Agent 
actors are very
similar

 They both interact 
with List products, 
Order products, 
Accept payment

 Additionally, the 
Sales Agent interacts 
with Calculate 
commission

 Our diagram is a 
mess – can we 
simplify it?
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Actor generalization

 If two actors 
communicate with the 
same set of use cases in 
the same way, then we 
can express this as a 
generalisation to another 
(possibly abstract) actor

 The descendent actors 
inherit the roles and 
relationships to use cases 
held by the ancestor 
actor

 We can substitute a 
descendent actor 
anywhere the ancestor 
actor is expected. This is 
the substitutability 
principle

25

Use case generalisation
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 The ancestor use case must be a more general case of one or 
more descendant use cases

 Child use cases are more specific forms of their parent

 They can inherit, add and override features of their parent

Example of Use Case Description 

 Find Product
 Input searching criteria to be search

 Find products according to searching criteria

 Display products matching to search criteria 

 Find Book
 Input one of followings: ISBN, author name, 

book title, or publisher

 Find books according to searching criteria 
specified in previous step

 Display books matching to search criteria

 Find CD
 Input one of followings: CD Id or CD title

 Find CDs according to searching criteria 
specified in previous step

 Display CDs matching to search criteria

«include»
 The client use case 

executes until the point of 
inclusion:
include(SupplierUseCase)

 Control passes to the 
supplier use case which 
executes

 When the supplier is 
finished, control passes 
back to the client use 
case which finishes 
execution

 Note:

 Client use cases are not 
complete without the 
included supplier use 
cases

 Supplier use cases may 
be complete use cases, or 
they may just specify a 
fragment of behaviour for 
inclusion elsewhere
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«include» Example
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Use case: ChangeEmployeeDetails

Primary actors:
Manager

Preconditions:
1. The Manager is logged on to the system.

Postconditions:
1. The employee details have been changed.

Main flow:

include( FindEmployeeDetails ).
The system displays the employee details.
The Manager changes the employee details.
…

1.
2.
3.

ID: 1

Brief description:
The Manager changes the employee details.

Alternative flows:
None.

Use case: FindEmployeeDetails

Primary actors:
Manager

Preconditions:
1. The Manager is logged on to the system.

Postconditions:
1. The system has found the employee details.

Main flow:

The Manager enters the employee's ID.
The system finds the employee details.

1.
2.

ID: 4

Brief description:
The Manager finds the employee details.

Alternative flows:
None.

Seconday actors:
None

Seconday actors:
None



«extend»

 «extend» is a way of 
adding new behaviour into 
the base use case by 
inserting behaviour from 
one or more extension use 
cases

 The base use case 
specifies one or more 
extension points in its 
flow of events

 The extension use case 
may contain several 
insertion segments 

 The «extend» relationship 
may specify which of the 
base use case extension 
points it is extending
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Base use case

 There is an extension point overdueBook just before step 4 of the flow of events

 Extension points are not numbered, as they are not part of the flow
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Extension use case

 Extension use cases have one or more insertion segments 
which are behaviour fragments that will be inserted at the 
specified extension points in the base use case
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Multiple insertion points

 If more than one extension point 
is specified in the «extend» 
relationship then the extension 
use case must have the same 
number of insertion segments 32



Conditional extensions

 We can specify conditions on «extend» relationships

 Conditions are Boolean expressions

 The insertion is made if and only if the condition evaluates to true
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Development of the Use Case Model

Iteration 1

Obvious use cases.

Simple use case 

descriptions.

Iteration 2

Additional use cases.

Simple use case descriptions.

Prototypes.

Iteration 3

Structured use cases.

Structured use case 

descriptions.

Prototypes.
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Summary

 We have learned about techniques for:

 Use case Modelling

 Advanced use case modelling:
 Actor generalisation

 Use case generalisation

 «include»

 «extend»

 Use advanced features with discretion 
only where they simplify the model!
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