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Introduction

In this paper | am going to explain what behaviour driven development (BDD), test driven
development (TDD) and feature driven development (FDD) are while highlighting the
main benefits and drawbacks of each. | will then give a detailed comparison between all
of the approaches discussed and see where they are similar and where they differ from
each other.

Behaviour driven development

Behaviour driven development (BDD) is a test-driven developmentinspired methodology.
It was first introduced so that the client, software developers and testers would all use a
common language that is easy to understand to communicate between them in order to
avoid misinterpretations of the problem at hand [1]. The problem gets broken down into
small user stories that are described as follows ‘as a [user] | want [feature] so that [why]’
[1]. This story is then understood by a wider range of people with different skills and for
the developers they can easily see exactly what the client wants to achieve from a given
scenario [2]. The developers can then take any user story and start implementing it
avoiding any ambiguity.

Benefits and Drawbacks

The biggest benefit of BDD is that it unifies the language being used so that every feature
that needs implementing can be understood by everyone working on a project. This in
turn makes sure that the feature means the same thing throughout the project[1] and as
BDD uses natural language to communicate it also improves collaboration between
different parts of the organisation as multiple different departments can work together
on the stories [3].

Automatic testing is another big benefit that BDD provides. Since BDD is written in a
structured language and the brief is broken down into stories that follow a pattern, tools
such as Cucumber are able to generate acceptance tests for each story [2]. The tests
written by Cucumber are in a language called Gherkin. Gherkin, similar to how BDD
follows a pattern, provides tests that follow a pattern and that can easily be understood
by people with different skill level [3] as the tests are written using a natural language
syntax.

However, BDD is difficult to work with for inexperienced developers. This is due to the fact
that when they start using BDD they will have no experience with writing good stories and
using the tools needed [4]. Also, because of this there is a possibility that duplication of
stories starts to happen. It can then become confusing for the team what the stories are
supposed to do and if they mean something different [4].



Test driven development

Test driven development (TDD) is a coding technique where the developer thinks about
and writes the test cases before implementing any of the code for the functionality of the
problem [5]. Due to writing the tests first the developer is thinking about what needs to
be achieved and how to achieve and therefore has a better understanding of the problem.
There is an expectation that every test is going to fail the first time you ran it as there is no
code to implement the functionality. TDD is a short and iterative process that is broken
down to writing a test case for a specific functionality of the problem, run the test, then
write the code that should pass the test and finally re-run the test and check if it passed
or failed [5][6]. Once the initial test has passed the developer starts the process again on
a new test. This way the only focus of the programmer is on the single test and making
sure the code that is being implement works towards satisfying the passing condition of
the test.

Benefits and Drawbacks

One of the benefits test driven development provides is instant feedback. Since the
developer is writing the test first and then writing the code, once the code is being run the
developer can see the outcome of the code instantly [7]. This way they can see whether
the code they implement needs further changes, if the test failed. Along with instant
feedback this also provides a high code coverage, writing the tests first and the
implementing a solution will make sure that most of the lines of the code are tested for

[5].

TDD ensures that the code written is of high quality. This is due to the fact we are running
the test frequently and ensure all tests pass every time in order to move on [7]. It’s also
been found that having a test first approach, which TDD has, improves the understanding
the developer has of the problem they are trying to solve. They have to think about the
problem and what needs to be tested first resulting in them having a better idea of what
the problem means [7].

However, TDD has a steep learning curve [8] it is hard for a new team to learn how to
effectively use TDD as it takes a lot of practice to use it. Due to the steep learning curve
an inexperienced team would spend a lot of time at the beginning of a project thinking
about possible test cases. This could have an impact on the implementation of the code
and it could mean that the deadlines are not respected having spent too long writing the
test cases [8].



Feature driven development

Feature driven development (FDD) is an agile methodology that focuses on breaking
down the problem into features that are agreed by the client [9] and completing them in
short iterations. These features should be quick to implement, and they should aim to
achieve a single feature of the project. An example of this would be selecting the drop off
location when booking a car [10]. The process of breaking down the problem is made up
of five sub processes. First one is discussing and understanding the problem between
the client and everyone on the team to make sure everyone understands the context of
it. Second step being to break down the problem discussed into a list of features that will
be implemented by the team. The next step is when the team looks at all the features
identified, and priorities are assigned to each feature. After assigning the priorities it is
then checked with the client. The higher priority features are done in the first iterations of
the projects. The next step is where the team decided the complexity of each feature, and
everyone gets assigned a feature they take ownership and work on. The last process is
creating design packages for each class which include code inspection, unit testing and
integration testing [9][11]. This process is an iterative process. According to [9] these
phases are based on well known pattern called ETVX.

Benefits and Drawbacks

One of the benefits FDD provides is that it aims for high quality code that is implemented
quickly. FDD is a highly adaptive solution for many use cases [9]. Due to the fact that FDD
is iterative and works on short periods of time and because it produces high quality code
throughout the process due to the testing that is carried out it is liked by developers and
clients [12]. FDD produces visible results that are easily seen by the client. Due to the
results coming out at the end of one short iteration the client can then see how the
problem has been interpreted and it is easier to make any changes early in the
development of the project [12][13].

FDD however relies on a big team and a lot of people with prior expertise in their subject
to implement [13] which would therefore make it harder for a smaller team of developers
to implement. Due to the experts needed FDD works better for larger scale projects. Due
to the structure that FDD follows it also makes it hard for any change in the requirement
while an iteration is in progress because of the various steps that would need to take
place before applying the change [14]. Some would argue that because of this FDD
breaks some of the agile principles [14].



Comparison

When looking at behaviour driven development and feature driven development, we can
see that they are very similar between them. Both of them work in iterative short sprints.
Both break the problem down into smaller more achievable tasks. While BDD breaks the
problem down into stories, FDD breaks it down further into each individual feature.
Another difference between BDD and FDD is that BDD focuses on how the system should
behave based on the user stories whereas FDD focuses on delivering the features as
quickly as possible. Both approaches are collaborative and involve different parts of the
organisation with different skill set. They both also make sure the problem is thoroughly
understood and checks against with the client throughout the process. Test driven
development on the other hand does not involve the client and it focuses more on how
the code is implemented.

We’ve also seen that all of the approaches discussed work best on different scenarios.
Test driven development works well on smaller scale projects due to its complexity to
begin with [8] and is harder to scale up for large scale projects. On the other hand FDD
doesn’t work so well on smaller scale projects because of the experts needed to
implement [13] and is better suited for larger scale projects where multiple teams are
working on [14].

When talking about implementing the code for the problem TDD will take a long time to
get started compared to both FDD and BDD. This is due to the fact that while FDD and
BDD involve planning at the beginning to understand and break down the problem into
manageable tasks, TDD on the other hand just gets straight into implementing. This
makes it so that atthe beginning the developers are trying to understand the problem they
want to write tests for.

Finally, both FDD and TDD mention testing in their approaches, one focusing entirely on
testing from the beginning. TDD will have a test first approach while FDD on the other
hand will have a test last approach as testing is done in the last step of the process.
Similarly, BDD also has a test last approach as we generate acceptance tests based on
the stories, and we only test the stories after we’ve implemented them. In BDD however,
test cases can be automated because of the natural language syntax it is written in so we
don’t need a team of testers like we do in FDD [9].
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High cohesion

Cohesionis aterm used in object oriented (OO) programming which defines how closely
related the elements from within the class are to that class. Cohesion can either be low
or high [1]. High cohesion means that the class only has a single purpose, for example a
player class that only contains player actions. Itis easy to understand when going through
it and because it only achieves a single purpose it makes it easy to test as well [1][2]. A
easily testable class makes for clean code that is bug free and it behaves how the
developer expects it. Also, because it is easy to understand developers aim for high
cohesion because it makes it faster and clearer what the class does when multiple
people are working on the same code base.

A benefit of aiming for a high cohesion program is that it makes it very easy to maintain
the program. This means that further down the line as the project expands and more
classes are added along with more functionality the developers are able to effortlessly
meet the new requirements [1]. It makes it easier to maintain the program because the
higher the cohesion the less likely you are as a developer to have and go into other
classed to make changes to the code as the code the needs updating is likely
encapsulated with the same class [1]. Reusability is another benefit that comes from a
high cohesion program. A single purposed class can be reused more than a more
complex class that implements multiple functionalities [1].

Loose Coupling

Coupling is a term used in object oriented programming to describe how closely related
are classes to each other. The more related a class is to another, high coupling, would
reduce how often you could reuse the class [3]. Also, the time allocated for maintaining
the project would increase because now classes are more interconnected. Changing
something in one class might affect something in another class thus finding and fixing
everything will take a long time [2].

This is why we are aiming for loose coupling which would make it so that classes are
independent from each other and they don’t rely on each other to function, thus
increasing the reusability as well as making it easier to find faults in case the program
doesn’t behave as expected [4] . Using loose coupling makes the software more stable
and more maintainable[2] and it gets rid of the problem where changing somethingin one
class will have an impact on other classes because now the code isolated.



Data Hiding

Data hiding refers to the restriction of access provided to data. Making the data private
so that it can only be accessed from within the class we are in. This concept of restricting
the access of data only to that class is known as encapsulation [5].

Data hiding makes sure that no outside influence can modify the data being hidden
directly or by accident. This will be eliminating any potential bugs that could occurin a
program by having direct access to the data. In order for someone to modify the data we
are going to use additional methods that have direct access to the data [5] [6]. The
methods used to access the data are setters and getters, to set and to return the data
being hidden. By having the data hidden and using methods to access the data it makes
it so that we can change the functionality of the class while not having an impact on any
of the other classes as long as the methods for accessing the data remain the same [7].

However, breaking down the class into methods that will access the data results in more
work for the developers [8]. Some of the work they will have to do include basic code for
the getters and setters and depending on the number of variables that are being hidden
it could be taking them a long time.

Information Hiding

Information hiding as opposed to data hiding is more than just hiding data related to
that class. It hides some of the implementation completely from the rest of the program
[8][9]. It can hide some of the complex implementation by creating private methods
within the function that will then be called in public methods of that class thus hiding
any sensible code from the outside world [8][9]. This also makes it easy to maintain the
program as if you need to make any changes to the way a method works then you can
easily change the way the hidden method works without having an effect on the way the
method that is shown to the rest of the program works [9]. This way the places that need
changes are kept to a minimum and it avoids potential bugs creeping up.

This idea of information hiding can go further than hiding the implementation of classes
in a program, you can also hide the type of an object. For the same reason as with hiding
method implementation, hiding the data type an object is defined will make it easier to
change down the line without affecting the project [9].

Some of the information that we might want to hide because it is likely to change in the
future include complex methods, as discussed, data types, global variables, which if
used correctly with data hiding should not be present and business rules. The latter
being very sensitive information that should always stay hidden [9].



Conclusion

In this report | talked about what cohesion is, with a focus on high cohesion and the
benefits that a high cohesion project has over a low cohesion one. | explained the
concept of coupling and went into more detail on loose coupling and listed some
benefits of why we aim for a loosely coupled program. | discussed data hiding and
information hiding and explained how the two of them are techniques of encapsulation.
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