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Objetivos de aprendizagem

• Distinguir requisitos funcionais e não funcionais

• Enumerar técnicas de recolha de requisitos e argumentar 
quando usar cada uma

• Descrever técnicas de documentação de requisitos

• Explicar a relação entre requisitos e casos de utilização

• Identificar as atividades e disciplinas relacionadas com  
os requisitos no OpenUP
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Requirements determination

The single most critical step 
of the entire SDLC
• Changes can be made easily in 

this stage
• Most (>50%) system failures are 

due to problems with 
requirements

Implementa
tionDesignAnalysisPlanning / 

Inception

Adapted from: Dennis et al, “Systems Analysis and 
Design: An Object-Oriented Approach with UML”, 5th 
ed.
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What is the impact of correcting “errors” in the 
software?
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Why conduct “requirements determination” activities?

Purpose
To convert high level business 
requests into detailed 
requirements that can be used 
as inputs for creating models

What is a requirement?
A statement of what the system 
must do or a characteristic it must 
have.

Will later evolve into a technical 
description of how the system will 
be implemented.

Project “mission”
Develop a system that conforms to 
the established requirements 
(capabilities & operating 
conditions)

5
Adapted from: Dennis et al, “Systems Analysis and 
Design: An Object-Oriented Approach with UML”, 5th 
ed.
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Requisitos são muitas vezes elencados em listas “o 
sistema deve…”

# Requisito
RF.1 O sistema deve permitir a um profissional criar um novo pedido

de adesão , em auto-serviço, na web.
RF.2 O sistema deve enviar credenciais temporárias para os pedidos

de adesão e enviá-las, por email, aos solicitantes.
RF.3 O sistema deve permitir a pesquisa de cheques-dentista

(emitidos) por número de utente do SNS.
RNF.1 As pesquisas de cheques-dentista têm de retornar resultados

em <5 segundos ou um evento de tempo expirado.
…
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Quality attributes are required for the product definition
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The same 
functional 

capabilities, very 
different quality 

attribs



What are the types of requirements?

Types of requirements
Functional: relates to a process or 
data (things/tasks the system can 
perform)

Non-functional: relates to a system 
quality (how well must the system do 
the operation)

“sample” requirements
• The system should search 

patients by name, using at least 
two words that can occur, in 
sequence, in the names. 

• The system will retrieve the 
doctor’s daily appointments in 
<1 sec.
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Sample of 
Requirements 
Definition

Adapted from: Dennis et al, 
“Systems Analysis and Design: 
An Object Oriented Approach 
with UML”, 5th ed.
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Function or non-functional: how to tell?

Functional requirements
Capture the intended behavior
• Services and functions that the 

system must perform

Captured in use cases descriptions 
(usage scenarios)

Can be supplemented with 
behavior diagrams: activities, 
sequence,…

Non-functional requirements
Global restrictions/operating 
constraints in the software

• E.g.: user friendliness, portability, 
robustness,…   

a.k.a. quality attributes 
• they refer to the expected 

degree of a certain desired 
quality

Usually, they are not limited to a 
function/module, rather cross-
cutting
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Wieger’s software quality attributes (*-ies)

Credit: Wiegers ‘13
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What can be involved in “performance” (as a quality attribute)?
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FURPS categories of quality attributes

• assessed by evaluating the feature set and capabilities of 
the program. Also security (functions)Functionality

• assessed by considering human factors, overall aesthetics, 
consistency, and documentation.Usability

• evaluated by measuring the frequency and severity of 
failure, the accuracy of output results, the mean-time-to-
failure (MTTF), the ability to recover from failure

Reliability

• measured using processing speed, response time, 
resource consumption, throughput, and efficiency.Performance

• combines extensibility, adaptability, and serviceability (i.e., 
maintainability) and in addition, testability, compatibility, 
configurability, the ease with which a system can be installed, and 
the ease with which problems can be localized

Supportability
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Requirements Gathering Techniques

Process is used to:
Uncover all requirements (those 
uncovered late in the process are 
more difficult to incorporate)
Build support and trust among 
users

Which technique(s) to use?
1. Interviews
2. Joint Application Development 

(JAD) Workshops
3. Questionnaires 
4. Document analysis + 

Observation
5. Focus Group

Credit: Dennis et al, “Systems Analysis and Design: An Object Oriented
Approach with UML”, 5th ed.
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OpenUP requirements practices

OpenUP practices
OpenUP > Practices > 
Technical Practices > 
Shared Vision > 
Requirements Gathering 
Techniques

Details available on the 
OpenUp documentation
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http://sweet.ua.pt/ico/OpenUp/OpenUP_v1514/


Requirements-Gathering Techniques Compared

A combination of techniques 
may be used

Document analysis & 
observation require little 
training; JAD sessions can be 
very challenging

Credit: Dennis et al, “Systems Analysis and Design: An Object Oriented
Approach with UML”, 5th ed.
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Alternative Techniques

Domain analysis
Study the characteristics of the 
domain
Learn from others
Increase the readiness for scaling 
to more customers

Concept Maps
Represent meaningful relationships 
between concepts
Focus individuals on a small 
number of key ideas

User Stories, Story Cards & 
Task Lists
Associated with agile development 
methods

Very low tech, high touch, easily 
updatable, and very portable

Captured using story cards (index 
cards)

Capture both functional and 
nonfunctional requirements.

Adapted from: Dennis et al, “Systems Analysis and Design: An Object 
Oriented Approach with UML”, 5th ed.I Oliveira 19



“house wish-list…”
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Requirements elicitation

System to build

Initial scope

superfluous

Missing

requirements

Requirements documented in analysis

Inconsistent

Not feasible 

(technology)

21I Oliveira



What are the requirements elicitation activities?

The heart of requirements 
development is elicitation

• the process of identifying the 
needs and constraints of the 
various stakeholders for a software 
system.

Elicitation is not the same as 
“gathering requirements.” 

• Nor is it a simple matter of 
transcribing exactly what users 
say.

Elicitation is a collaborative and 
analytical process that includes 
activities to collect, discover, 
extract, and define requirements. 
Elicitation is used to discover 
business-focused + user-focused + 
functional + non-functional 
requirements.

I Oliveira 22



Requirements elicitation is 
perhaps the most 
challenging, critical, error-
prone, and communication-
intensive aspect of software 
development
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Requirements documentation
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Requisitos são muitas vezes elencados em listas “o 
sistema deve…”

# Requisito
RF.1 O sistema deve permitir a um profissional criar um novo pedido

de adesão , em auto-serviço, na web.
RF.2 O sistema deve enviar credenciais temporárias para os pedidos

de adesão e enviá-las, por email, aos solicitantes, até 10min 
depois do registo.

RF.3 O sistema deve permitir a pesquisa de cheques-dentista
(emitidos) por número de utente do SNS.

RNF.1 As pesquisas de cheques-dentista têm de retornar resultados
em <5 segundos ou um evento de tempo expirado.

…
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S. M. A. R. T. (Specific, Measurable, Attainable, Relevant and 
time-sensitive)
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What are well-formed requirements? (ISO-IEEE 29148)

A statement that:
• has to be met or possessed by a 

system to solve a stakeholder 
problem or to achieve a 
stakeholder objective, 

• can be verified, 
• is qualified by measurable 

conditions and bounded by 
constraints, and 

• defines the performance of the 
system when used by a specific 
stakeholder or the corresponding 
capability of the system, but not a 
capability of the user, operator, or 
other stakeholder. 

Elements of style
A requirement is a statement which 
expresses a need and its associated 
constraints and conditions.
If expressed in the form of a natural 
language, the statement should 
comprise a subject, a verb and a 
complement. A requirement shall 
state the subject of the requirement 
(e.g., the system, the software, etc.) 
and what shall be done (e.g., operate 
at a power level, provide a field for). 

E.g: The Invoice System [Subject], 
shall display pending customer 
invoices [Action] in ascending 
order [Value] in which invoices 
are to be paid. 
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https://www.iso.org/standard/72089.html


Requirements (and use cases) in the 
openUP
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OpenUP/Unified Process activities
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Requirements analysis is mainly 
performed at the beginning of the project to 
define the expected functions and 
properties of the system to be.

The UP offers an approach to the SDLC 
visualized as a matrix, crossing different 
technical disciplines with evolving 
iterations in the project.  (Note:  UP phases 
≠ SDLC phases)



Which main elicitation approaches exist?

What is the goal the user 
wants to achieve?  vs.

What capability should the 
system possess?
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https://www.designershumor.com/2019/05/21/ux-is-important/



OpenUP recommended practices
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Caso de utilização (CaU)

Engloba uma sequência de 
ações que um sistema 
executa e que produzem um 
resultado com valor para 
algum ator em particular.

Implica:
→ Foco no utilizador do sistema e 
nos episódios de uso
→ Foco na compreensão daquilo 
que os atores consideram um 
resultado de valor (motivações para 
usar um sistema → problemas que 
querem resolver)
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https://www.ivarjacobson.com/

publications/white-papers/use-

case-ebook

Conceito apresentado originalmente em:
Jacobson, I., 1993. Object-oriented software 
engineering: a use case driven approach. 
Pearson Education.

https://www.ivarjacobson.com/publications/white-papers/use-case-ebook


Modelo de casos de utilização

Os intervenientes que interagem com o 
sistema e contribuem para a realização 
dos objetivos são modelados como 
atores .

As formas como o sistema será usado 
para atingir esses objetivos são 
modelados como casos de utilização.

O modelo de casos de utilização 
fornece o contexto para a descoberta, 
partilhada e compreensão dos 
requisitos do sistema.

Um modelo de caso de utilização é um 
modelo de todas as maneiras úteis de 
usar um sistema. Isso permite 
apreender rapidamente  o âmbito do 
sistema – o que é incluído e o que não é 
– e dar a equipa uma visão global de 
que o sistema vai fazer. 

A visão gera é conseguida sem nos 
perdermos nos detalhes dos requisitos 
ou a parte interna do sistema.
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Nota: apesar do exemplo… não
vamos usar associações
direcionadas (setas)



O CaU descreve um diálogo entre o ator e o sistema

Narrativas para contar como é que 
“alguém” usa um sistema

CaU: Comprar produtos 
(supermercado)
1. Um Cliente chega a uma caixa com 

artigos para comprar. 
2. O Operador passa cada artigo no 

leitor de código de barras para 
registo. 

3. O sistema apresenta o total provisório 
e a lista de artigos incluídos. 

4. O Operador termina a venda e indica 
o tipo de pagamento. 

5. O cliente introduz a informação de 
pagamento. 

6. O sistema valida o pagamento, 
atualiza o stock e imprime o recibo. 

7. O cliente leva o recibo e os artigos.
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“Request a Chemical” use case specification
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Use case: Brief description: 

Create new assigment The Teaching Staff creates a new Activity of type Assignment, directly inserting it 
in the page layout. The assignment must define a title and a time period for 
submissions and can be configured to work with individual or group submissions. 
The assignment is listed in the student view and on the specified date (or 
immediately, if none is given) accepts submissions from registered students. 

 Use case: Add new assigment 

Brief description: The Faculty creates assignments for students, directly inserting it in the course page. 
The assignment defines a time period for submissions and can be configured to 
work with individual or group submissions. The assignment is listed in the student 
view and on the specified date (or immediately, if none is given) accepts 
submissions from students. 

Basic flow: 1. Log-in using corporate IdP. 

2. Select desired course. 

3. Turn editing mode on. 

4. Add Assignment activity in the page layout. 

5. Configure Assignment activity. 

6. Commit changes. 

Alternative flows: Step 1: IdP unavailable. 

Step 4/5: Instead of a new, empty assignment, the user may reuse an existing one. 

Open issues: Step 3/4. The course is closed. Are changes allowed to past courses? 

Step 5. The browser does not accept the rich text editor. Default to plain text? 

 
I Oliveira →More info…

https://docs.google.com/document/d/1NXo4ZjZCzx3igJvZxWW37pchQEkZ9nL12IaivOO_Q54/edit?usp=sharing
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Start simple, then 
refine.

Avoid “overloaded” use-
case specification 
templates (like this 
one…)



Essential elements of a use case (specification) 

→ A unique identifier and a succinct 
name that states the user goal

→ A brief textual description that 
describes the purpose of the use case

→ A trigger condition that initiates 
execution of the use case

→ Zero or more preconditions that must 
be satisfied before the use case can 
begin

→ One or more postconditions that 
describe the state of the system after 
the use case is successfully completed

→ A numbered list of steps that shows 
the sequence of interactions between 
the actor and the system —a dialog—
that leads from the preconditions to 
the postconditions
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https://books.google.pt/books?id=nbpCAwAAQBAJ


A narrativa segue uma estratégia

Descrever como é que o CaU começa e acaba. 

Descrever o fluxo de eventos que provocam as 
ações/reações
Forçar o início com “Começa quando o <ACTOR>  <EVENTO>”

Descrever apenas o cenário “dentro” deste CaU
Não incluir fluxo de  outros, nem comportamento externo ao 
sistema

Clarificar a troca de informação entre Atores e Sistema

Evitar designação vagas, ambíguas
E.g.: “E outros assim…”, “algo demorado…”

Verificação de qualidade: 
este texto pode ser usado para os testes (de aceitação)?  Posto de 
outra forma: é claro, completo, específico?
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Putting it together
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http://sweet.ua.pt/ico/OpenUp/OpenUP_v1514/practice.tech.use_case_driven_dev.base/guidances/practices/use_case_driven_dev_practice_64D20777.html?nodeId=7bcf50f4
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In: https://www.topresume.com/

In: Wiegers, “Software Requirements”



Readings & references

Core readings Suggested readings
• [Dennis15] – Chap. 3 –

Requirements 
Determination

• [Pressman15] – Chap. 8 –
Understanding 
Requirements

• [Wiegers13] – Chap. 1 -3
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