MSc Software Engineering (Web
Development)

ACCA7047
ACCA7050

Ridwa Nul Hoque | Programing and Software Testing & Agile Software Engineering Principles | 14/01/2025



Table of Contents

The Differences between Behaviour-Driven Development (BDD), Feature-

Driven Development (FDD) and Test-Driven Development (TDD) Report. ....... 2
2011 6 T N 2
6008 0T« LT o3 R 2
Behaviour-Driven Development ...........cccceeeeeiiiiiiiiiiiiiiiiiinnnnneeeneeeeesessnssssessnnns 2
Feature-Driven Development .........ccccoevvuueeeeeiiiiiiiiiiiiiiiiiniininnneereeeeeseessssssssssnnns 3
Test-Driven Development............eeeeiiiiiiiiiiiiiiiiiiiiiniiieeeeeeeeeeeteinnssssssessssssssssssssees 3
Comparing the Approaches ..........ueeiiiiiiniiiiiiniinneiiiniiececccaeeee 4
Choosing the Right Method..........cccocciiiiiiiiiiiiiiiiiniiiiiniieecneccceeeeen 5
CONCIUSION . ..cceerrrrreeeierreeeiiieieeeeeeeeeeeeeeeeeeeeeensnssssssssesssssasssssseseeesssssnnnnssssssssssssssnns 5
Importance to Software development Report .........ccccceevuuunneereniiiiiininniicennnne 6
2N 11 6 T N 6
6018 0T« LT o3 W 6
5 E7ed o I Q0 1 T3 Lo R 6
L00SE COUPIING...ccoiiiruriiiiiiiititiiiiiittcccnnrec e ssaare s ssaree e s sessasareees 7
| E T T 5 6T o 7
Information Hiding........ccoovvuiiiiiiiiiiiiiiiiiiniiiiiiinecccinnnec e sssnneeees 8
How These Principles Work Together.............ccccoovvuuiiiiiiinnnniiiiniinnecccnininnnneen 8
L6003 T LT3 e WP 8
ReEf@IENCES ...ccvvevrrrreeeieiiiiiiieeeeiieieeeteeeeeeeeeeeeenseeeseeesssassassseseseessssnnnnssssssssssssssnns 9

PAGE 1



THE DIFFERENCES BETWEEN BEHAVIOUR-DRIVEN DEVELOPMENT
(BDD), FEATURE-DRIVEN DEVELOPMENT (FDD) AND TEST-DRIVEN
DEVELOPMENT (TDD) REPORT.

ABSTRACT

This report explores Behaviour-Driven Development, Feature-Driven Development and Test-
Driven Development, three popular methodologies in software development. Each offers unique
ways of organising work, encouraging teamwork and achieving goals. Understanding these
methods helps teams pick the one that fits best, improving collaboration, streamlining
workflows, and producing quality software. The report also highlights how these methods apply
in real world scenarios, their strengths and weaknesses, and when to consider each approach.

INTRODUCTION

In software development, finding a balance between speed, communication, and quality is
essential for success. Whether building software for consumers, businesses, or enterprises, teams
need frameworks that offer structure but also allow flexibility. Behaviour-Driven Development,
Feature-Driven Development, and Test-Driven Development each tackle these challenges in
unique ways.

Not every situation can be solved with the same approach. Behaviour-Driven Development is
excellent for teams that thrive on collaboration and aligning work with business needs. Feature-
Driven Development focuses on delivering smaller, client-focused features, while Test-Driven
Development ensures high code quality with thorough testing. This report dives into the details
of each approach, their benefits, challenges, and the types of projects they best suit. These
methodologies, while distinct, can complement each other when applied thoughtfully,
enhancing overall team efficiency and project outcomes.

Each of these methodologies plays a critical role in modern development. As software becomes
increasingly complex, choosing the right approach can make a significant difference in project
outcomes. Understanding their strengths and limitations provides teams with the flexibility to
adapt methods to different requirements, improving their chances of success. This adaptability
is particularly important in today’s dynamic development environments, where requirements
and technologies often shift rapidly. Teams that embrace this flexibility are better equipped to
handle challenges and deliver software that exceeds expectations.

BEHAVIOUR-DRIVEN DEVELOPMENT

Behaviour-Driven Development (BDD) builds on Test-Driven Development, shifting the focus to
how the software should behave from the user’s perspective. It bridges the gap between technical
and non-technical team members by encouraging natural-language collaboration to define
requirements.

BDD is all about teamwork. Developers, testers, and stakeholders work together to define and
refine the system’s expected behaviours. Tools like Cucumber and SpecFlow turn plain-language
descriptions into automated tests, ensuring that everyone from business leaders to engineers
shares the same understanding of the project.
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BDD’s greatest strength is creating shared understanding. Teams that use BDD often find they
work more smoothly and quickly because everyone is aligned on what the software should do.
Early testing also helps catch potential issues before they become major problems. However,
BDD takes time. Writing detailed scenarios and fostering collaboration can slow teams initially,
especially if they’re not used to this way of working. This investment in collaboration and clarity,
however, pays dividends over the course of a project, reducing miscommunication and rework.

BDD’s emphasis on behaviour rather than technical specifics makes it particularly effective in
projects where user satisfaction is vital. It ensures that the software aligns not only with technical
requirements but also with business goals. This methodology fosters a culture of accountability
and transparency, where every team member understands how their work contributes to the
project’s success.

FEATURE-DRIVEN DEVELOPMENT

Feature-Driven Development (FDD) is about delivering smaller, client-focused features in a
consistent, measurable way. It’s especially useful for large, complex projects where teams need a
structured process to stay on track.

FDD starts with creating a domain model, which acts as a blueprint for the project. From there,
features, specific pieces of functionality, are identified and prioritised. Each feature follows a
workflow: it’s planned, designed, implemented, and tested before integration into the main
system. By breaking the project into manageable components, FDD provides a systematic way to
ensure steady progress and deliverables that stakeholders can review regularly.

A key advantage of FDD is its scalability. It’s well-suited to large or distributed teams because it
offers clear steps and regular deliverables. However, its reliance on upfront planning can make it
less flexible when project requirements change. In projects where stability and precision are
critical, FDD excels, offering teams a predictable structure and the ability to measure progress
effectively.

FDD encourages strong domain understanding among team members, as the initial modelling
phase creates a shared understanding of the project’s scope and context. This clarity reduces
confusion and ensures that all team members work towards the same objectives. Despite its
strengths, FDD’s structured nature may feel restrictive in dynamic environments where
requirements frequently evolve. Adapting FDD to include more flexibility can help teams address
this challenge without losing the benefits of its systematic approach. Teams that adapt FDD
processes often find a balance between maintaining structure and accommodating changes,
enabling them to deliver high-quality software without unnecessary delays.

TEST-DRIVEN DEVELOPMENT

Test-Driven Development (TDD) is a methodology where tests are written before the equivalent
code is developed. This approach ensures that every piece of functionality is clearly defined and
validated as the codebase evolves. Writing tests first requires developers to think through the
expected outcomes before implementing any functionality, encouraging a more disciplined and
thoughtful approach to coding.
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TDD follows a straightforward process: write a test that defines the desired behaviour of a feature,
write the minimum code needed to pass the test, and then refactor the code to improve its
structure while keeping the test green. This cycle is repeated for each new piece of functionality,
gradually building a reliable and maintainable codebase. The test-first approach also creates a
robust safety net, making it easier to identify and resolve issues when making future changes.

One of the core benefits of TDD is the emphasis it places on quality and maintainability. By
creating tests upfront, teams ensure that their code is continuously checked against
requirements, reducing the likelihood of defects. Additionally, TDD builds a comprehensive suite
of regression tests over time, providing long-term value by catching bugs introduced during
updates or refactoring.

However, adopting TDD can present challenges, particularly for teams that are new to the
approach. Writing tests before writing code may feel counterintuitive at first and can slow down
initial development. It also requires a consistent level of technical skill across the team to
implement effectively. Teams that lack experience with testing frameworks or automated testing
may struggle to realise the full benefits of TDD without investing in training and practice.

Despite these challenges, TDD has proven highly effective for projects where correctness and
reliability are critical. Its methodical nature ensures that code meets functional requirements
while maintaining a high level of quality. Teams that adopt TDD often report greater confidence
in their code and faster debugging processes, as the automated tests provide immediate feedback
on the impact of changes.

In previous projects, attempts to adopt TDD revealed the importance of aligning the
methodology with the team’s capabilities. For instance, smaller teams with varying technical
skills found the upfront testing process challenging and time-consuming. Adapting the
methodology to suit team dynamics, such as focusing on collaborative problem-solving and
incremental feature delivery, helped achieve better results. This highlights the need to tailor TDD
to the specific needs of each team and project.

COMPARING THE APPROACHES

Each of these methodologies shines in different ways. Behaviour-Driven Development excels at
keeping stakeholders and developers on the same page by focusing on how the software will be
used. Feature-Driven Development is great for structured, large-scale projects, while Test-Driven
Development ensures high-quality code through rigorous testing.

Behaviour-Driven Development is best for projects where user experience is a priority and
frequent stakeholder input is needed. Feature-Driven Development works well for projects with
clear requirements and multiple teams. Test-Driven Development is ideal for complex technical
systems that demand reliability.

However, there is no need to rely exclusively on one methodology. Many teams combine
elements from different approaches to tailor solutions to their needs. For example, a team could
use BDD for defining user-facing features while leveraging TDD for backend infrastructure.
Similarly, FDD might provide the overall structure, while BDD and TDD focus on detailed
execution. Such hybrid approaches allow teams to take advantage of the strengths of each
methodology, creating a more balanced and effective development process. By understanding
how these methodologies complement each other, teams can create workflows that optimise
their efforts and outcomes.
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CHOOSING THE RIGHT METHOD

Choosing the right methodology depends on the team, the project, and the goals. For example, a
startup creating a customer-focused app might benefit from BDD’s emphasis on collaboration
and user behaviour. A large enterprise project with strict deadlines might find FDD’s structured
approach more suitable. On the other hand, a fintech application needing precise calculations
might require the rigorous testing of TDD.

Often, teams mix these approaches to meet their needs. For example, a team might use BDD to
define stakeholder-facing features and TDD for backend components. By adapting methods to
fit the situation, teams can get the best of all worlds.

The decision also depends on the team’s experience. Teams with strong technical skills may
gravitate toward TDD, while those with diverse backgrounds might find BDD’s collaborative
approach more effective. Organisations should also consider long-term goals, such as scalability
and maintainability, when selecting a methodology. Tailoring methodologies to the strengths
and weaknesses of a team ensures that projects are completed efficiently and meet or exceed
expectations.

CONCLUSION

Behaviour-Driven Development, Feature-Driven Development, and Test-Driven Development
each bring valuable strengths to software development. Whether it’s fostering collaboration,
delivering reliable features, or ensuring code quality, these methods have proven effective in
different scenarios.

By understanding their principles and knowing when to use them, teams can work smarter,
improve outcomes, and create software that meets both user and business needs. Combining
these approaches or adapting them as needed ensures that teams can handle challenges while
staying focused on their goals. Ultimately, the choice of methodology should empower teams to
deliver high-quality software efficiently while adapting to the unique challenges of each project.
Empowered teams are better positioned to deliver software that not only meets immediate needs
but also supports long-term growth and adaptability. In a world where software demands evolve
rapidly, these methodologies provide the tools needed for lasting success.
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IMPORTANCE TO SOFTWARE DEVELOPMENT REPORT

ABSTRACT

This report breaks down four key principles of software engineering:

high cohesion
loose coupling
data hiding

e information hiding

These concepts are essential for creating software that’s easy to maintain, scale, and understand.
By putting these principles into practice, developers can produce reliable and efficient systems.
We'll look at what each principle means, the advantages they bring, and the challenges they pose,
offering a clear view of why they’re so important in today’s software development practices.

INTRODUCTION

Building software isn’t easy. It takes careful thought, planning, and effort to get it right. To make
the process smoother and the results better, developers use a set of tried-and-true principles.
Four of the most important ones are high cohesion, loose coupling, data hiding, and information
hiding.

High cohesion means that parts of a system like classes or modules focus on doing one thing
well. Loose coupling keeps the connections between these parts as minimal as possible, so they
don’t depend on each other too much. Data hiding stops outside parts of the system from messing
with internal data, while information hiding takes this further, hiding how things work inside so
developers can use components without needing to understand their details.

These ideas might sound straightforward, but they’re powerful. When applied together, they
make software easier to work with, fix, and improve over time. Let’s dive into what makes each
of these principles so valuable.

HIGH COHESION

High cohesion is all about focus. It means that every part of a module or class should be closely
related, with a clear purpose. When cohesion is high, it’s easy to understand what a part of the
software does and why it’s there.

Why It’s Helpful

1. Easier to Fix and Update: When a module sticks to one job, figuring out what’s wrong
or making improvements is much simpler.

2. Reusability: A well-focused module can often be reused elsewhere because it does one
thing and does it well.

3. Clearer Teamwork: High cohesion makes dividing work among team members simpler
since tasks don’t overlap.
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4. Less Overload: Keeping things focused reduces the mental effort needed to understand
how a system works.

The Challenges

Getting cohesion right isn’t always easy. If a module tries to do too much, it becomes confusing.
If it’s broken into too many smaller pieces, you risk losing sight of the bigger picture. Striking the
right balance takes practice and careful thought.

LOOSE COUPLING

Loose coupling is about independence. It means that different parts of the system don’t rely on
each other too much. This makes it easier to make changes to one part without affecting others.

Why It’s Helpful

1. Simple Updates: When parts of the system aren’t tightly connected, you can update
one part without worrying about breaking another.

2. Flexibility: Loose coupling makes it easier to swap out parts of the system if something
better comes along.

3. Scalability: Systems with loosely coupled parts can grow more easily since you're not
locked into specific designs.

4. Better Testing: Independent parts are easier to test, meaning bugs are caught faster and
fixed sooner.

The Challenges

Making systems loosely coupled takes work. It requires clear interfaces and well-thought-out
designs. Sometimes, in the quest for flexibility, developers overdo it, creating systems so abstract
that they’re hard to follow.

DATA HIDING

Data hiding is about keeping the internal details of a module or class private. This stops other
parts of the system from interfering with data they shouldn’t touch.

Why It’s Helpful

1. Added Security: When sensitive data isn’t exposed, there’s less risk of it being misused
or changed accidentally.

2. Simpler Use: By only exposing what’s necessary, you make it easier for developers to
interact with the module.

3. More Control: Modules can manage their data without worrying about unexpected
changes from outside.

4. Smooth Updates: Changes to internal data structures don’t affect the rest of the system
as long as the interface remains consistent.
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The Challenges

Good data hiding requires thoughtful design. You need to expose enough functionality to be
useful without revealing too much. Poorly designed interfaces can make a module hard to use or
require awkward workarounds.

INFORMATION HIDING

Information hiding takes the idea of data hiding further. It doesn’t just protect data—it hides
how things work inside a module or component. This way, developers only need to know what a
module does, not how it does it.

Why It’s Helpful

1. Stronger Modularity: When details are hidden, modules can be updated or replaced
without affecting the rest of the system.

2. Higher-Level Thinking: By hiding the details, developers can focus on what a module
does instead of how it works.

3. Fewer Errors: External components are insulated from changes inside a module,
reducing the chance of things breaking.

4. Better Collaboration: Teams can work on different parts of a system without needing
to understand every detail of each other’s work.

The Challenges

Designing good interfaces that balance simplicity and functionality is tough. Exposing too many
defeats the purpose of information hiding, while overly restrictive interfaces can make a module
less useful.

HOW THESE PRINCIPLES WORK TOGETHER

These four principles complement each other beautifully. High cohesion ensures each part of the
system is focused. Loose coupling minimises how much those parts depend on each other. Data
hiding protects the internal state of each part, while information hiding abstracts away how those
parts work. Together, they create systems that are easier to build, test, and maintain.

In modern architectures, like microservices, you see these principles in action. Each service
focuses on a single job (high cohesion) and interacts with others through APIs (loose coupling).
Data and implementation details are kept private within each service (data and information
hiding), allowing teams to work independently and systems to evolve smoothly.

CONCLUSION

High cohesion, loose coupling, data hiding, and information hiding are the building blocks of
great software. They make systems easier to work with, more reliable, and adaptable to change.
By following these principles, developers can create software that stands the test of time—
whether it’s a small app or a large, complex system. In a world where technology is always
evolving, sticking to these core ideas helps keep software manageable and ready for whatever
comes next.
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