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Software Engineering

Project Preparation

Use Case Modeling
[Based on Chapters 3 & 4, Arlow and Neustadt, 

“UML and the Unified Process,” Addison-Wesley, 2002]
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⚫ Scenarios
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Defining Requirements

⚫ Requirement: “a specification of what should be 
implemented”

⚫ There are two types of requirements:

⚫ Functional requirements: describe the desired behaviour of 
the system 

⚫ Non-functional requirements: specify particular properties of 

or constraints on the system

⚫ In theory, the set of requirements should be only 
about “what” the system should do, but in practice it 
is not possible to avoid “how” aspects of the system 
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.Defining Requirements.

⚫ The SRS (Systems Requirements Specification) is the 
document that contains the set of requirements 
expected to be satisfied by the system, both functional 
and non-functional 

⚫ There are many ways to write a SRS (“company 
dependent” ways)

⚫ The SRS provides the input for the analysis and design 
phases of the development process

⚫ The bottom line regarding the SRS is: “does it help me 
to understand what the system should do or not?”
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..Defining Requirements.

⚫ Simple format recommended for well-formed requirements:

 <id> The <system> shall <function> 

⚫ Examples of functional requirements (what the system should do):

1 The ATM shall check the validity of the ATM card inserted.

2 The ATM shall validate the PIN number entered by the client.

⚫ Examples of non-functional requirements (constraints on or properties 
of the system):

1 The ATM shall be written in C++.

2 The ATM shall validate the PIN in three seconds or less.
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Use Case Modeling: Overview

⚫ The Use Case Model consists of the following:

⚫ Actors

⚫ Use cases

⚫ Relationships

⚫ System boundary

⚫ Steps of use case modeling:

⚫ Find the system boundary

⚫ Find the actors

⚫ Find the use cases:

⚫ Specify the use cases

⚫ Create scenarios
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Finding Actors and Use Cases....

⚫ An actor is a role taken 

by an external entity 

when interacting with the 

system directly

⚫ An actor is a stereotype 

of class with its own icon 

Fig. 4.3 and 4.4 [Arlow & 

Neustadt 2002]
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.Finding Actors and Use Cases...

⚫ An actor: 

⚫ Is always external to the system

⚫ Interacts directly with the system

⚫ Represents a role played by people of things, not specific people or 

specific things

⚫ According to Rumbaugh, a use case is “a specification of 

sequences of actions, including variant sequences and 

error sequences, that a system, subsystem, or class can 

perform by interacting with outside actors”

⚫ Use cases:

⚫ Are always started by an actor

⚫ Are always written from an actor’s point of view
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..Finding Actors and Use Cases..

⚫ Examples of use cases, Fig. 4.5 [Arlow & Neustadt 2002]

⚫ Names of use cases should be verb phrases

⚫ Candidate use cases can be discovered starting from the 

list of actors (how they interact with the system?)

⚫ Finding use cases is an iterative process



10

...Finding Actors and Use Cases.

⚫ The use case 

diagram shows the 

system boundary, 

the use cases 

internal to the 

system, and the 

actors external to 

the system, e.g. 

[Fig.4.6, Arlow and 

Neustadt, 2002]
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....Finding Actors and Use Cases

⚫ The project glossary

⚫ Important project artefact

⚫ Provides a dictionary of key business terms

⚫ Captures business language and jargon 

⚫ Should resolve synonyms and homonyms

⚫ Should be understandable by all stakeholders

⚫ UML does not set a standard for the project glossary

⚫ Synchronization between the project glossary and the 

UML model is needed
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Detailing Use Cases....

⚫ The output of this 
activity is a more 
detailed use case 
that consists at 
least of the use 
case name and use 
case specification. 

⚫ Most common 
template for use 
case specification, 
Fig. 4.8 [Arlow & 
Neustadt, 2002]
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.Detailing Use Cases…

⚫ Branching, repetition, 

and alternative flows are 

possible in a use case

⚫ Example of branching 

using the keyword IF, 

Fig. 4.9 [Arlow and 

Neustadt, 2002]
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..Detailing Use Cases..

⚫ Example of alternative 

flows, Fig. 4.10 [Arlow 

and Neustadt, 2002]
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...Detailing Use Cases.

⚫ Example of repetition 

within a flow (FOR), 

Fig. 4.11 [Arlow and 

Neustadt, 2002]
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….Detailing Use Cases

⚫ Example of repetition 

within a flow (WHILE), 

Fig. 4.12 [Arlow and 

Neustadt, 2002]
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Scenarios.

⚫ Primary scenario 

of a use case, Fig. 

4.13 [Arlow and 

Neustadt, 2002]

⚫ Scenarios do not 

include IF, FOR, 

WHILE

⚫ They are sort of 

“activity logs”
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.Scenarios

⚫ Secondary 

scenario of a 

use case, Fig. 

4.14 [Arlow and 

Neustadt, 2002]
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