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Functional Requirements Documentation: Use Cases 

• Learning objectives 

– Know the use cases technique. 

– Know the specification process of use cases. 

– Know the use case diagrams. 

– Develop functional requirements correctly using 

use cases. 

– Develop use case diagrams correctly. 

October 2015 1 Requirements Engineering 
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Functional Requirements Documentation: Use Cases 

Requirements Engineering 2 October 2015 

• Use cases describe interactions: 

– Actors: people or other systems having some goal 

to achieve (primary actors) or helping other actors 

to fulfill their goals (secondary actors). 

– System (under study): system to be developed or 

maintained that shall provide some services that 

actors need to accomplish their goals. 
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Functional Requirements Documentation: Use Cases 

Requirements Engineering 3 October 2015 

• Example: withdraw money from an ATM 

– Actors: the user of the ATM (primary) and the 

user’s bank (secondary). 

– System: the ATM. 

– Actor goal: getting cash from their bank account. 
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Functional Requirements Documentation: Use Cases 

Requirements Engineering 4 October 2015 

• Example: withdraw money from an ATM 

1. The user enters her card in the ATM slot. 

2. The ATM requests the PIN to the user. 

3. The user enters her PIN. 

4. The ATM prompts for the operation to perform. 

5. The user selects the “get cash” operation. 

6. The ATM prompts for the amount of money. 

7. The user enters the amount of money. 

8. The ATM requests for amount confirmation. 

9. ... 
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Functional Requirements Documentation: Use Cases 

Requirements Engineering 5 October 2015 

• Use case origins 

– Ivar Jacobson popularized the concept in Object-

oriented software engineering: A use case driven 

approach (Addison-Wesley, 1992), but did not set 

a specific format or a detailed development 

process. 
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Functional Requirements Documentation: Use Cases 

Requirements Engineering 
6 

October 2015 

• Use case origins 

– Alistair Cockburn is one of the most relevant 

authors on use cases. His its book, Writing 

Effective Use Cases (Addison-Wesley, 2001), is 

one of the most practical texts on writing use 

cases as sequences of steps in natural language, 

which is the most used form. 
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Functional Requirements Documentation: Use Cases 

Requirements Engineering 7 October 2015 

• Activities in which use cases are used 

Requirements 
Elicitation 

Elicited 
Information 

Requirements 
documentation 

Requirements 
[Draft] 

Requirements 
Analysis 

Requirements 
Verification 

Requirements 
Validation 

Requirements 
[Analyzed] 

Requirements 
[Verified] 

Requirements 
[Validated] 

Requirements 
Management 

Requirements 
[Versioned] 

Defects 

Conflicts 
 [Pending] 

Requirements 
Negotiation 

Conflicts 
 [Solved] 
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Functional Requirements Documentation: Use Cases 

• In requirements elicitation ... 

– They can be used as an interaction technique to 

focus discussions on the services to be provided 

by the system to be developed or maintained in 

order to support the business processes of the 

client organization. 

October 2015 Requirements Engineering 8 
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Functional Requirements Documentation: Use Cases 

• In requirements documentation ... 

– They can be used as an alternative technique to 

traditional lists of requirements for the 

documentation of almost all functional 

requirements. 

 

October 2015 Requirements Engineering 9 
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Functional Requirements Documentation: Use Cases 

• In requirements validation ... 

– They can be used as the validation units together 

with UI prototypes, so that users walk through the 

use cases using the prototype and validating 

them. 
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Functional Requirements Documentation: Use Cases 

• Common attributes 

– As other requirements, use cases should have at 

least the following attributes: 

• Identifier, name, version 

• Authors, sources, dependencies (traces) 

• Description 

• Priority (importance, urgency) 

• Comments 

– The name of the use case must match the goal of 

the main actor, that is usually who starts the use 

case. 

October 2015 Requirements Engineering 11 
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Functional Requirements Documentation: Use Cases 

• Common attributes 

– For the use case description, the following 

linguistic pattern can be used: 

• The system should behave as described in the 

following use case when <triggering event>. 

– The triggering event is the business event that 

make actors request a specific service to the 

system. 
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Functional Requirements Documentation: Use Cases 

• Specific attributes 

– Precondition 

• Description of the situation in which the system and 

its environment should be in order to start the use 

case with some chances of successful completion. 

– Postcondition 

• Description of the situation in which the system and 

its environment should be once the use case has 

been successfully completed. 

 

October 2015 Requirements Engineering 13 
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Functional Requirements Documentation: Use Cases 

• Specific attributes 

– Ordinary sequence 

• Sequence of interactions between actors and the 

system that leads to the successful completion of 

the case use. 

• The primary actor usually starts the sequence of 

steps, requesting some service to the system. 

• Then, interactions between actors and the system, 

in both senses, are intertwined. 

• The sequence usually ends with the system notifying 

everything was right. 

– Exceptions  

• Anomalous situations which may occur during the 

normal sequence, and its corresponding treatment. 
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Functional Requirements Documentation: Use Cases 

• Example: withdraw money from ATM 

– Precondition: the ATM is operational and the user 

has her card. 

– Postcondition: the user has obtained the money 

requested, the user’s bank has been notified of 

the transaction, and the ATM is ready for another 

operation. 

– Normal sequence: (already seen) 

– Exceptions: 

• Unreadable card. 

• Wrong PIN. 

• Impossible connection. 

• Insufficient balance. 

October 2015 Requirements Engineering 15 
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Functional Requirements Documentation: Use Cases 

• Level of detail (as needed) 

– Summarized: Pre and postconditions are specified 

as usual but the ordinary sequence is summarized 

in the description itself. 

October 2015 Requirements Engineering 16 
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Functional Requirements Documentation: Use Cases 

• Level of detail (as needed) 

– Detailed: the ordinary sequence and its exceptions 

are specified in detail (step by step). 

October 2015 Requirements Engineering 17 
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Functional Requirements Documentation: Use Cases 

• Level of detail (as needed) 

– Classic: the service to be provided by the system 

to the users is specified in free text as a classic 

functional requirement. 
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Functional Requirements Documentation: Use Cases 

• At detailed level, a use case step can be… 

– Conditional: its realization depends on a condition 

on the state of the system or the environment. 

– Actor action: the step describes the action of an 

actor, which may be an interaction with the 

system (request of a service, data provision, 

confirmation of an action, ...) or another actor. 

– System action: the step describes a system action 

such as requesting information, showing 

information, validating information, ... 

October 2015 Requirements Engineering 19 
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Functional Requirements Documentation: Use Cases 

• At detailed level, a use case step can be… 

– Realization of another use case: the step consists 

on the realization of another case of use, which 

may be by ... 

• Inclusion: if the realization of another use case is 

unconditional, i.e. the step that indicates the 

realization of another use case is unconditional. 

• Extension: if the realization of another use case 

depends on a particular condition, the extension 

condition. 
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Functional Requirements Documentation: Use Cases 

• Use case inclusion/extension 

– Inclusions / extensions should only be used as a 

mechanism to avoid redundancies. 

– When a subsequence of common steps is identified 

in several use cases and is relevant enough, it can 

be extracted and considered as an abstract use 

case to be included/extend by others. 

– A use case is considered abstract because it 

cannot be realized by itself, it can only be realized 

as part of other use cases. 
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Functional Requirements Documentation: Use Cases 

• Step exceptions should specify... 

– The exception condition: it indicates that an 

exceptional situation has happened. 

– The associated action: it describes the response to 

the exceptional situation. 

– The exception termination: it indicates whether, 

after performing the associated action, the use 

case can either continue or is cancelled returning 

the system to the state before the use case was 

initiated. 
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Functional Requirements Documentation: Use Cases 

• Exception example: withdraw money from ATM 

– Condition: the credit card, inserted into the card 

slot, cannot be read by the ATM. 

– Action: the system ejects the card, informs the 

user that the card cannot be read, and requests 

the user to remove the card from the ATM slot. 

– Termination: the use case is cancelled. 

 

October 2015 Requirements Engineering 23 
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Functional Requirements Documentation: Use Cases 

• Other specific attributes 

– Performance: maximum time that the system can 

take to perform the action in a step or in an 

exception. Especially relevant in critical systems*. 

– Frequency of use: estimation of how often a 

particular use case will be performed. It is important 

for identifying critical use cases (the most realized 

use cases and with bigger impact on the system). 

– Simultaneous realizations: number of instances of the 

use case that the system should be capable of 

performing simultaneously without degrading its 

performance. 
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Functional Requirements Documentation: Use Cases 

• Specification Process (recommended) 
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Functional Requirements Documentation: Use Cases 

• Use case diagrams  

– They are only an index, not the content of the use 

cases, which must be specified textually and cannot 

be deduced from the diagrams. 

– They only allow to express the names of the use 

cases, which actors participate in each use case, and 

the inclusion and extension relationships. 
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Functional Requirements Documentation: Use Cases 

• Use case diagrams 

– Actors are represented as stickmen. 

– The system is represented as a box that contains the 

use cases but not the actors. 

– Use cases are represented as ellipses with the name 

of the use case inside (and an ID if used). 
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Functional Requirements Documentation: Use Cases 

• Use case diagram example 
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• If several actors can perform the same use 

cases... 

October 2015 Requirements Engineering 29 

Functional Requirements Documentation: Use Cases 

X 

Y 

Z 

W 

Actor A can participate 
in X, Y, and Z use 
cases. 

Actor B can participate 
in Y, Z, and W use 
cases. 

A 

B 
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• …the model can be simplified through a 

hierarchy of actors 
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Functional Requirements Documentation: Use Cases 
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actor. A can participate 
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specialization of the G 
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in all the use cases in 
which G participates 
and also in W. 
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• Subsystems organization 

– Use cases can be organized in subsystems to ease 

the understanding of requirements 

documentation. 

– Each subsystem should contains a set of cohesive 

use cases. 
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Functional Requirements Documentation: Use Cases 
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Functional Requirements Documentation: Use Cases 

• Comments, suggestions, ... 

Requirements Engineering 32 October 2015 
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