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1. Abstract

This report sets out to discuss the importance of high cohesion, loose coupling, data hiding
and information hiding within software development. The principles all have a similar
objective; software should be developed in a way where code can be easily read,
understood and maintained. The modern world is utilising software and technology to
perform tasks that humans would otherwise perform. As software becomes more complex, it
is important that the principles are followed so that software can be maintained and further
technological advances can be made.
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2. Introduction

The report aims to discuss the importance of high cohesion, loose coupling, data hiding and
information hiding within software development. Each principle will be discussed with
relevant references made to academic literature where relevant. The report will then finish
with a conclusion that offers an opinion on why these principles are important for the future
of software and software development.
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3. Main Report

3.1 High Cohesion

“When cohesion is high, it means that the methods and variables of the class are co-
dependent and hang together as a logical whole.” [1]

High cohesion as described by Roberts above is when classes are grouped together by
functionality and functionality within classes is strongly related. High cohesion is important in
software development and OOP in particular, code should be written in a transparent and
organised manner which can be read and deciphered by engineers. Code written using this
principle is easier to change and maintain. Code written within a class which contains
strongly related functionality is easier to change and maintain than a class that contains
many functions that are not strongly correlated. A developer can concentrate on the key
functionality of a class rather than having to understand how changes to the functionality will
affect code that is not related to that class. Roberts also states that classes should also be
small for the same reasons. Classes will naturally be small if the coder writes code with high
cohesion in mind, if a class starts to gain functionality which starts to deviate from the
original class, it can be split out into another class.

An example of low cohesion can be found below

doubleNumber (

returnia

The method retumNameAndAge is relatively unrelated to the other functions in the
Calculator class. The function should be moved to a separate class that describes the
function better for the code to Adair to high cohesion. Functions that are not correlated are
harder for developers to find and follow, if this function is changed it is not clear if it will affect
code in other classes or not.

3.2 Loose coupling
Coupling is defined as

"the measure of the strength of association established by a connection from one module to
another.” [2]
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by Stevens et al. Coupling is the measure of how independent modules or classes are within
a code structure. Steven et al. continue to state that strong coupling increases complexity
and makes code harder to understand. Conversely loosely coupled code contains modules
that are independent of each other who's functionality can be separated from one another.
Loose coupling is important to software developing so that software can be split into small
manageable components that are independent of each other. Where there are more
components that are loosely coupled, there is a lower chance of a bug causing the failure of
a whole programme as the bug will be contained to a specific component of code.
Conversely if a programme is constructed with highly coupled code, there is a higher chance
that the programme will fail as each component entwines and relies on other components.
Loosely coupled code is more transparent and less complex, an engineer should be able to
make changes to a module and predict the outcome of those changes. With a highly coupled
architecture changes become more difficult as the code changes affect more modules and
require more analysis on larger pieces of code

3.4 Data hiding

Data hiding is a concept where data that is not required by a user of software is hidden from
the user. In the book The Object-Oriented Thought Process, Matt describes data hiding as

“The data hiding mechanism inherent with encapsulation is the means by which
nonessential data is hidden from the user.” [3]

The obijective of data hiding is that particular code is hidden so that it cannot be accessed
and modified without the relevant authorisation. The relevant code should be accessed via a
function, with the underling code or variables being out of bounds for a user. In Java code
can be hidden by using the access maodifier private. When private is used, the line of code
can then only be accessed within the class that the code forms part of. An example of data
hiding can be found below

doubleNumnt

A Calculator class has been created with a function that doubles a number. The function can
be accessed from any class, the variable used in the calculation to double an integer cannot
be accessed or modified outside of the class. In this example, it is important that the variable
remains private so that it cannot be modified. Any change in the variable will impact on the
function’s calculation. If the variable was accessible and changed from 2 to 3 the user would
not get the doubling of a number which is the primary purpose of the function.

3.5 Information hiding

Information hiding was first introduced by David Panas in 1972 in his paper "On the
Criteria to Be Used in Decomposing Systems Into Modules” [4]. In the paper David states
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that code should be split into modules where the modules contain ‘hidden’ code that cannot
be modified or changed by software users. All the code within each module is as
independent as possible from all other modules. The importance of information hiding is the
flexibility and ease of use that it gives to the programmer. If a change in the programme is
required, rather than having to make many changes throughout a codebase, changes to a
particular module can be made which impacts the output of the programme. The functionality
tor each module can remain hidden as each module only depends on output from a module,
modules should not be concerned with the mechanics behind other modules and should not
rely on them to work. A developer working on certain modules does not have to understand
how every module works. As the modules are designed in such a way that the workings
could be ‘hidden’, the developer only needs to understand the output from particular
modules and how they impact the modules that they are working on.
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4. Conclusion

Each four of the principles described in this report play a key role within software
development. The principles all have a similar objective; software should be developed in a
way where code can be easily read, understood, maintained and built on. The principles
have played a part in software development for some time. However, in a world where
technology is playing a greater role in society, software is becoming more complex and
humans are relying more so on software advances to completed daily tasks (for example the
recent emergence in Al in motor vehicles). Larger and more complex code bases require
more Engineers to develop and maintain them, having code that is transparent and can be
easily build on is more important than ever. It is therefore important that these principles
continue to be followed.
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