Functional and Non-Functional

Requirements

_in_Software Engineering
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1. Introduction
Requirements are the needs and expectations
. of users and other stakeholders from a
| software system. They describe what the
system should do and how it should behave.

|2 Functional Re.qmraments

Functional requirements define the SPEEI‘FI{‘, functions
or services that the system must provide. They

are direatlﬂ related to the features and operations
of the system.

~ Key Points

S
| o Describe the behaviour and features of the sasf&m.
e Often written from the user’s perspective.

o Usunllﬂ tested thmuﬂ'n SPECi'FiE. test cases.
“What will the system do?”

e Answer the question:

t

3. Non-Functional Requirements

- Non-functional requirements define the quality attributes
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| Usability
_l (ease of use)

and constraints of the system. They describe how well
 the SHstern should parf'ﬂrm rather than what specific
functions it should provide.

~ Key Points
o Describe the performance, reliability, security, etc.

e Often related to the overall s.sztem behaviour.
. MD.H be harder to test than functional reqruirEmEn‘cs.

“How well will the system do it?”

e Answer the q_u&ﬂ:inn:
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4. Types of ._H;n-_Fuﬁctinnal Requiremenfs

Reliability Se-:u.rl’f.
(availabil 11:5 fault tolerance) (dota p rutectmn
r:r.ut'nunzntlun}
( REcLuirements ]
s I o
] Smlmbi'litﬂ
(handle ﬂmwth:]

Performance H‘[

B

Non-Functional

Mn.intaina.bilitﬂ
of updn.tes)

(ease

“Functional requirements
tell us what the system
should do, while

Non-functional requirements
tell us how well it should
do it.”
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Emmples u{" Functmna.l Requuremtan’cs !

e The user should be able to TEngtEr/[ﬂtjm
to the SHstEm.

The system should allow users to add,
update ond delete data.

The EHEtEm should 3enem{a a repnrt
in PDF format.

The user should be able to search for
pmduc’cs.

The system should send a confirmation
email after reg stration.
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Emmples of ‘Non-Functional | Requlramtnts ]

The system should respond within 2 seconds.
The Sljﬁl'.Em should be available 99.9% of the time.
The data should be encrypted.

The system should be scalable to handle
10,000 users.

The application should be easy to use
(ﬂuﬂd u.sa.biLH:H).

The system should be compatible with
modern browsers.

The software should follow industry
security standards (e.g., GDPR).
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5. Conclusion

Both functional and non-functional

requirements are important for the
success of a software pmJech

v/ Functional requirements tell us
what to build.

v/ Non-functional requirements tell us
how well to build it.

Together, they ensure the system
is useful, reliable, secure and

use.r*f‘riendlg :
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Software Requirements Document

(SRD)

in So{-‘twqte Englnéé:rlnj_

4. Introduction

A Software Requirements Document (SRD) is a
formal document that describes what the software
system should do. Tt captures the needs of the

stakeholders and serves as a contract between
the customer and the deuelapment team.

: 2. Objectives

e Understand and document the needs of stakeholders.
e Provide a clear and unambiguaus description of the SHStE‘.m.

“ The Software Requirements
Document is a written
rapresenta’ciﬂn of the 555tem

requuremants serumg OSERD.
basis for design, dﬁve_lcrpment
testmg and acce',ptance

* Serve as a reference throughout the software development life cycle.

e Reduce risks and avoid misunderstandings.

d

* Help in planning, estimation and resource allocation.

:r3.hh Contents of an SRD
A Jujpical SRD includes the Fnllnwinﬂ sections:

@ Introduction — Purpose, scope, definitions, acronyms. ( Introduction j
: (2 Overall Description — Product perspective, features, v —
SHStE‘,m Cﬂﬂtﬁ-}{tj user ﬁlHSSES. [ OUET‘R“ DESE\“IP":IGH ]
v

| © Specific Requirements — Functional requirements,

. @ Data REquirEm&nts - Data dictiﬂnﬂ.ra, data formats.

non-functional requirements, interfaces, constraints.

® Appendices - Supporting information (diagrams, forms, Il
examples, etc.).

£|- Types of Requirements
| The SRD usually contains two types of requirements::

(@ Functional Requirements

e Describe what the system should do.
o Related to the features and services Prnvided to the user.

e Example: Login, search, generate report.

@ Non-Functional Requirements

e Describe how well the system should perform.
o Related to quality attributes (performance, security,
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usability, reliability, pter)!

o Example: Response time < 2 seconds, data encryption,

24xF aval Labilitﬂ :

-

* Remem ber =

e SRD = What 'l:c- build (not how to build).
o—Tt-is Frepa.red after gathering and analyzing requirements.
e Tt is a living document (may evolve).

)
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Structure of an SRD -

[ Spe.r,i{" ic Requirementsj

[ Data Requiremantsj

( Appendices j

5. Impnrtance.

* Helps in clear communication between
stakeholders and developers.

¢+ Minimizes chanﬂes and rework.
« Improves iject plannina and estimation.

e Ensures the final product meets
user Expectatinﬂs.

e Acts as a reference for teating
and maintenance.

6. Conclusion

The Software Requirements Document is

a crucial part of the software development
process. It ensures that the right product
is built, with the right features and quality,
to meet the needs of the users.



@ Reguirements Specification
4. Introduction

. Requirements specification is the process of
| documenting the requirements gathered from

 stakeholders in a clear, complete, consistent
and unambiguous way. Tt acts as a contract

between the customer and the deuelapme:nt team.

| 2. Purpose
i o Provides a clear understanding of what needs
| to be built.
. Serves as a basis for design, development
and testing.

» Reduces ﬂ.mbiﬁuitg and avoids misunderstand[ngs.

o Helps in mcmaglnﬂ ﬁhanges.

|
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4. Example
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e system should allow users to registea
lcrﬂiﬂJ search for products and make Fu.ﬂmﬂnts.
Tt should respond within 2 seconds and be
available 99% of the time.”

Key Elements / Contents
Functional requirements — what the system should do.
Non-functional requirements — how the system should
Per&-rm [e,ﬂ.; PE.r‘FurmancEJ security, usabllitﬂ).
Constraints — limitations (e.g., budget, technology
Standards).
Assumptions — factors considered as true.

Models / Diagrams — use case diagrams, data flow
diagrams, etc.

h A gr:mcl
requirements

specification 1S
clear, complete,
consistent and
S unambiguous.
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@ Bﬂuirements Engineering Processes

Requirements engineering is the overall process of discovering,

analysing, documenting, validating and managing requirements

thrﬂughﬂut the software development life -‘:Hcle.

ES Key Processes

| @ Inception / Elicitation
Understand the problem, identify stakeholders
and gu:the;r initial requirements.

0 Analysis
S'l:udld the \"F_".-:ll,l.i1"Emvr~ni',r"ﬂ::«1Jr resolve Eﬂﬂ‘FliﬂtSJ
prioritize and refine them.

Speniﬁm'l:inn

Document the requirements in a formal SRS.

@ Validation
Check the requirements with stakeholders

for correctness, completeness and feasibility.

@ Muna.gement

Handle changes, maintain traceability and
ensure Gnﬁninﬂ cﬂnsistencﬂ,

2. Flow of Requirements Engineering Process

r St_n,kehniders j — > (users, customers,

domain experts, etc )

Pl eI , (interviews, workshops,
[ Elicitation j questiunnaires ; observation,
v etc.)

' ___ (organize, model, prioritize,
[ A“ﬂ-lﬂﬁﬁ ] res?::vlve. conflicts)

diagrams, etc.)

v
L Speci-Ficatinn j —> (create SKS, use cases,
v

prototyping, etc.)

L Validation j s (reviews, walkthroughs,
!

, (track changes , maintain
[ e J traceability)

3. Outcome
e Software Requirements Specification (SRS)
: Tra.c.ea.bilitlj Matrix
e Well-defined and agreed-upnn requirements



@ Rqu.irements Validation in Software Engineerins_‘-
1. Introduction

3. Techniques for Validation

Requ.irements validation is the process of checkinﬂ o Reviews — peers and experts review the requirements.

that the SPEC;-FiEd TEC],HI""E""E“JCS are correct, o Walk’chruughs ~ ste]:»-bﬂdstep discussion with team
camplete, consistent and feasible. It ensures ond stakeholders.

that what is written in the requir&manfs » Inspections — formal process with defined roles,
document u.c,{:u.auﬂ meets the needs of the checklists and reporting.

!

Validation

answers the

stakeholders and can be implemented in the system. | o Prototyping — build a quick model to validate question:
£ S requirements. “Are we buﬂdinﬂ
2. ObJe.ctwe.s » Test case derivation — derive test cases from the right

e Ensure requirements are correct and complete. ’th'mg?“
e Check consistency with business gnals and system desigm " \
e Tdentify and remove ambiguities and errors. 4. Outcome

e Ensure Fmsibilitg (technical upemﬁnml and cost). - V"_J'“dﬂ'ﬁd_“ and._approved T:Eq‘uirEmEHts document .
e List of |55u35/c,h:1ng£5 (if unﬂ).

e Increased confidence among stakeholders.

requirements and check for correctness.

e Goin stakeholder agreement (espaaiallg user).

@ Requirements Manageme,n’c in SoFtware'Ensineerinﬂ
1. Introduction

3. Activities in Requirements Mann.gement

Requir&mﬂn’ﬁs management is the process of @® Change Manaﬂemm’c — evaluate and approve changes.
tracking, controlling and maintaining the requirements @ Version Control — maintain different versions of requirements.
throughout the software development life cycle. @ Traceability — link requirements fo other artifacts.

It ensures that changes are handled pmparlﬂ

@) Prioritization — set priorities based on business value.
ond all stakeholders are informed.

@ Communication — keep all stakeholders upduie:i.

9. Objectiv&ﬂ @ Status Tmckins — monitor progress and resolve issues.
e Maintain a single, consistent and up-to-date 4. Tools 5. Outcome
version of Tﬂquiraments. e Jira e Well-managed requirements.
e Track changes and their impact. e Confluence o Reduced risk of scope creep.
e Ensure traceability (link requirements to design, * DOORS o Better communication and collaboration.
code ond test cases). * Rally o Higher quality software.

Azure DevOps

o Manage Pricri‘hies and. handle conflicts. Requiramﬂﬂfﬁ management

answers the questinn:
“Are we mcmnginﬂ the rish‘c t'ninﬂ
in the right um.H?"

o Keep stakeholders informed.




