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Topics to be discussed

= Requirements
= Functional Requirements
= Non-Functional Requirements



Objectives and outcomes

= The objective of this chapter is to introduce software requirements and

= to discuss the processes involved in discovering and documenting these
requirements.

= After taking this lecture students should be able to:
= Understand requirements
= Learn different types of requirements
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What is Requirement

 Defining Requirement

= Requirement is a condition or capability possessed by the software or system
component in order to solve a real world problem.

=" The problems can be to automate a part of a system, to correct shortcomings of an
existing system, to control a device, and so on.




Types of Requirements

* Requirement Types

1.
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Functional Requirements
Non-Functional Requirements
Software Requirements
Hardware Requirements
Domain Requirements

User Requirements

System Requirements



Types of Requirements

" Functional Requirement:

= A functional requirement is a function or feature that
must be included in a system in order to satisfy the
business need and be acceptable to the users.

" Examples: Inputs, Outputs, Processes, Stored data




Functional Requirement Example

* Functional Requirement Examples

sSoftware should be able to help students view marks,
attendance

=Software should be have etc.

=Software should be able to help teachers view students’
attendance, to upload marks, and perform other daily
activities etc.



Types of Requirements

* Non-Functional Requirement:

=" Non-functional requirements, as the name suggests, are
requirements that are not directly concerned with the specific
functions delivered by the system.

*Non-Functional Requirements: are also called Quality
Requirements

 Examples:

Performance, Security, Efficiency, usability,
maintainability, availability
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Types of Non Functional Requirement

3. External Requirements
1. Ethical Requirements

1. Product Requirements

1. Efficiency 2. Legislative Requirements

2. Reliability 3. Interoperability Requirements
3. Safety

4. Portability

5. Usability

Organizational Requirement
1. Delivery Requirements
2. Implementation Requirements
3. Standard Requirements




1. Product Requirements

 Product requirements:

" These requirements specify how software product performs. Product requirements
comprise the following.

1. Efficiency requirements:

= Describe the extent to which the software makes optimal use of resources, the
speed with which the system executes, and the memory it consumes for its
operation. For example, the system should be able to operate at least three times
faster than the existing system.

2. Reliability requirements:

= Describe the acceptable failure rate of the software. For example, the software
should be able to operate even if a hazard occurs.



http://ecomputernotes.com/fundamental/input-output-and-memory/what-are-the-different-types-of-ram-explain-in-detail

1. Product Requirements

3. Safety Requirements:

= Sometimes the database may get crashed at any certain time due to virus or
operating system failure.

= Therefore, it is required to take the database backup

4. Portability requirements:

= Describe the ease with which the software can be transferred from one platform
to another.

" For example, it should be easy to port the software to a different operating
system without the need to redesign the entire software.



http://ecomputernotes.com/fundamental/disk-operating-system/what-is-operating-system

1. Product Requirements
5. Usability requirements:

=Describe the ease with which users are able to
operate the software.

"For example, the software should be able to provide
access to functionality with fewer keystrokes and
mouse clicks.




2. Organizational Requirements

 Organizational requirements:

= These requirements are derived from the policies and procedures of
an organization. Organizational requirements comprise the following.

1. Delivery requirements:

= Specify when the software and its documentation are to be delivered
to the user.

2. Implementation requirements:
= Describe requirements such as programming language.

3. Standards requirements:

= Describe the process standards to be used during software
development.

= For example, the software should be developed using standards
specified by the ISO and IEEE standards.




3. External Requirements

e External requirements:

= External requirements are things that come from outside the
software or its development team but still affect how it must be
built, function, or behave. These are usually rules, standards, or
expectations set by other systems, organizations, or authorities.

= External requirements comprise the following.
1. Interoperability Requirements

2. Ethical Requirements

3. Legislatives Requirements



Non-Functional Requirement

1. Interoperability requirements:

e These define how the software must interact or work with other
systems.

* For example: If your software must connect to a government database
or work with another company’s app, you need to follow certain rules
or standards so both systems can “understand” each other.

* Example: "The website must integrate with PayPal, Visa, and
MasterCard payment gateways for processing customer transactions.”



Non-Functional Requirement

1. Ethical requirements:

* These are rules about how to behave responsibly and fairly,
especially with sensitive information.

* For example: If your software collects personal data, it must not
misuse it, must protect it from unauthorized access, and must respect
user privacy.

* Think about fairness, transparency, and respecting user rights.

* Example: An app should not collect more user data than it really
needs.



Non-Functional Requirement

1. Legislative requirements:

* These are laws and regulations that the software must comply with.
They often depend on where the software is used.

* For example: GDPR (General Data Protection Regulation) in the EU
requires user data to be handled in specific ways.

* If your software breaks these laws, the company could face legal
action or penalties.

* Example: Financial software must comply with anti-money laundering
laws.



Non-Functional Requirement

External
Reguirements

1 Interoperability
2. Ethical
3 Legislative

1. Delivery
2 Implementation
3 Standards

MNon- Functional
Requirements

it

Orgnizational
Requirements

Product
Reguirements

1. Efficiency
2. Rehability
3. Portability
4 Usability




Domain Requirement

* Domain requirements are specific rules, behaviors, or
constraints that come from the problem area (domain) where
the software will be used.

* These are not general software rules — they are specific to
the industry or field.

* They come from domain experts, business rules, or
operational needs.
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Domain Requirement

Examples of Domains:
* Healthcare

* Banking

* Education

* E-commerce

* Telecommunication
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User Requirement

* User requirements describe what the user needs or expects the
software to do.
They are usually written in plain language (non-technical) so both
developers and clients can understand them.

* Think of them as the "wish list" from the users' point of view.

* Example: “The user should be able to check their account balance
from the mobile app at any time.”



User Requirement

* User requirements are often the first step in the software
development process.

* They are later turned into more detailed system requirements or
function.

 Example : “As a [type of user], | want to [do something], so that
[reason/benefit].”

e “As a student, | want to download my exam schedule, so that | can
prepare in advance.”



System Requirements

" System requirements are more detailed descriptions of
the software system’s functions, services, and operational
limits.

" The system requirements document (sometimes called a

functional specification) should define exactly what is to
be implemented.

" |t may be part of the contract between the system buyer
and the software developers.



Software Requirement Examples

* For development, software’s used are:

= Operating System : Windows-XP Professional

= Version . Version 2002, service pack-2,

= Platform . .Net

" Language . CH(Csharp)

= Backend . SQL server 2007

= Editor . Microsoft word processor 2000
" For Development . visual studio .Net setup tools

" For Design : HTML, Visual studio designer



Software Requirement Examples

* For deployment, software’s used are :

= Operating system . Windows-xp professional

= Version . Version 2002, service pack-2
" Framework : .Net 2005

= |IS (Internet Information Services) . Configured

= Backend . sql server 2000



Hardware Requirements Example

* For Development, Hardware’s used are:

"Core i7(core i7 processor operating at 3.6 GHz)
="1TB hard disk
=32GB RAM



Hardware Requirements Example

* For Deployment, Hardware’s used are :
=Core 13 or better processor
=20 GB hard disk
=4 GB RAM




User interface Requirements

= A system is said be good if it provides means to use it efficiently. User
interface requirements are briefly mentioned below —
= Content presentation
= Easy Navigation
= Simple interface
= Responsive
= Consistent Ul elements
= Feedback mechanism
= Default settings
= Strategic use of color and texture.
= Provide help information
= User centric approach



Requirement Engineering



Requirement Engineering

* Definition: The process to gather the software requirements
from client, analyze and document them is known as requirement
engineering.

 Goal: The goal of requirement engineering is to develop and
maintain sophisticated and descriptive ‘System Requirements
Specification’ document.



Requirements Engineering

It is essential that the software engineering team understand the requirements of a problem before

the team tries to solve the problem.

RE is software engineering actions that start with communication activity and continues into the

modeling activity.

RE establishes a solid base for design and construction. Without it, resulting software has a high

probability of not meeting customer needs.



Why is Getting Good Requirements Hard?

» Stakeholders don’t know what they really want.
* Stakeholders express requirements in their own terms.
» Different stakeholders may have conflicting requirements.

* Organisational and political factors may influence the system requirements.

* The requirements change during the RE process.

* New stakeholders may emerge and the business environment change.



Requirements Engineering Tasks

* [nception

* Elicitation

e Elaboration (Highly structured)
* Negotiation

e Specification

* Validation

e Requirements management



Inception

* Inception— Ask “context-free” questions that establish ...

* Basic understanding of the problem
* The people who want a solution
 The nature of the solution that is desired, and

Through these questions, the requirements engineer needs to...

* |dentify the stakeholders

* Recognize multiple viewpoints



Initiating Requirements
Engineering Process

* |ldentify stakeholders
» Stakeholder can be “anyone who benefits in a direct or indirect
way from the system which is being developed”

Ex. Business manager, project manager, marketing people, software
engineer, support engineer, end-users, internal-external customers,

consultants, maintenance engineer.

e Each one of them has different



Elicitation

 Elicitation — elicit (draw) requirements from customers, users and others.

* Find out from customers, users and others what the ® what is to
product objectives are

be done

* how the product fits into business needs, and

* how the product is used on a day to day basis



Elaboration

* Focuses on developing a refined technical model of
software functions, features, and constraints using the
information obtained during inception and elicitation

* Create an analysis model that identifies data,
function and behavioral requirements.



Negotiation
* Agree on a deliverable system that is realistic for developers and customers
- Requirements are categorized and organized into subsets
* Requirements reviewed for correctness
* Requirements prioritized based on customer needs

* Negotiation about requirements, project cost and project
timeline.

* There should be no winner and no loser in effective negotiation.



Specification

* |t can be
* Written Document
* A set of graphical models,
* A formal mathematical models
* Collection of usage scenario.
* A prototype

* For large systems, written document, language descriptions,
and graphical models may be the best approach.

* For small systems or products, usage scenarios



Requirement Management

» Set of activities that help project team to
identify, control, and track requirements and

changes as project proceeds



Validation

« Requirements Validation — a review mechanism that looks for
* Errors in content or interpretation
 Areas where clarification may be required
* Missing information
* |[nconsistencies

» Conflicting or unrealistic (unachievable) requirements.



Summary

= Problems with requirements practices

= Requirements engineering & Tasks
= |nception
= Elicitation
= Elaboration
=  Negotiation
= Specification
= Validation

= Requirements managements



Fact Finding Techniques



Fact Finding Techniques

* What is fact finding?
= Fact finding is process of collection of data and information based
on techniques which contain sampling of existing documents,

research, observation, questionnaires, interviews, prototyping
and joint requirements planning.

= System analyst uses suitable fact-finding techniques to develop
and implement the current existing system.

" Following are some of the techniques used for fact finding:



Sampling
 What is Sampling?

= Sampling is the process of selecting a small group from a larger set of data
to analyze and make conclusions about the whole set.
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Observation

e What is observation?

= Observation is the act of watching, noticing, or recording something carefully
to learn or understand the system.
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Questionnaires

 What is Questionnaire?

= A questionnaire is a set of written questions used to
collect information from people.

= Questionnaires are special-purpose documents that
allow the analyst to collect information and opinions
from respondents.




Types of Questionnaires




Questionnaire Procedure

* Procedure for questionnaire?

1.Determine what facts and opinions those must be collected and from whom
you should get them?

2.Based on the facts, determine whether free or fixed-format questionnaires
will be required.

3.Write the questions.
4.Test the questions on a small sample of respondents.
5.Duplicate and distribute the questionnaire.



Interviews

What is Interviews?

= Interview is a fact-finding technigue whereby the systems
analysts collect information from individuals through face-

to-face interaction.
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Types of Interview Questions

* Types of Interview Questions




Procedure to Conduct an Interview

 Procedure to conduct an interview
1.Select Interviewees

2.Prepare for the Interview

* An interview guide is a checklist of specific questions the
interviewer will ask the interviewee.

3.Conduct the Interview
4.Follow Up on the Interview




Joint Requirements Planning

 What is Joint Requirement Planning?

" Joint requirements planning (JRP) is a process whereby highly structured
group meetings are conducted for the purpose of analyzing problems and
defining requirements.




JRP Participants

* Who are the participants in JRP?
= Sponsor
= Facilitator
= Users and Managers

= Computers and other equipment
= |.T. Staff




Typical room layout for JRP session

Food & Refreshments

IT Professionals & Other Observers

Scribe
T
Workstation
Blackboard
(for CASE tool) T Overhead Projector

A

Scribe
-

Users Computer |:'i JAD
.D D< and Projection — | I:I
Managers

Device Facilitator
Printer l
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LD

Workstation
(for prototyping tool)

o8

IT Professionals & Other Observers Scribe
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Benefits of JRP

* More better communication with all people involve in
software development.

e Saves time



Storyboarding

 Storyboarding is a powerful and simple technique
for capturing ideas about the form and
appearance of a system



Storyboarding
Common uses

*Data visualization
*Report layout
*Screen layouts
*Screen flows



The storyboarding sample paper




Story boarding example for animated movie
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