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Abstract 
Cascading Style Sheets (CSS) is the standard language for styling HTML 
documents. However, CSS lacks some of the most traditional programming 
constructs, such as variables, functions, loops and conditionals, which enable the 
reuse of code and structured programming. Therefore, maintaining CSS code 
proves to be difficult and challenging. A consequence of the lack of programming 
features is, that CSS developers are often forced to copy style declarations from 
one selector to another, resulting in inefficient and messy code. CSS preprocessors 
extend regular CSS with modern programming-language concepts, allowing 
programmers to use variables, functions, operations and nesting functions. One of 
the most popular CSS preprocessor is Sass (Syntactically Awesome Stylesheets), 
which extends regular CSS. 
 
This thesis illustrates the importance of CSS preprocessors and the current trends in 
the industry. The focus lies on Sass and its framework Compass. A practical 
approach of the usage of CSS preprocessors is made by creating a responsive 
HTML template using Sass and Compass. The results show that CSS preprocessor 
can indeed be a valuable addition to the web design process if the developer is 
given enough time to comprehend the extensive features of preprocessors and how 
to use them accordingly. 
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Kurzfassung 
Cascading Style Sheets (CSS) ist die Standardsprache für das Stylen von HTML-
Dokumenten. Jedoch mangelt es CSS an jenen Hauptfunktionen, welche 
traditionelle Programmiersprachen aufweisen, zum Beispiel Variablen, Funktionen, 
Schleifen und Bedingungen. Diese ermöglichen die Wiederverwendung des Codes 
und strukturiertes Programmieren. Dementsprechend gestaltet sich das Warten und 
Erweitern von CSS Code schwierig und ist sehr leicht fehleranfällig. Durch den 
Mangel an Programmierfunktionen sind CSS Programmierer gezwungen, Style-
Deklarationen von einem Selektor zu dem Nächsten zu kopieren. Dies kann 
wiederrum in inneffizienten und unordentlichen Code enden. CSS Preprozessoren 
erlauben CSS das Erweitern von modernen Progammierkonzepten. Dadurch sind 
Entwickler in der Lage, Elemente wie Variablen, Funktionen, Operationen und 
Verschachtelung während dem Programmieren von CSS zu verwenden. Einer der 
bekanntesten CSS Preprozessor ist Sass (Syntactically Awesome Stylesheets), 
welches eine Erweiterung von normalen CSS Code ist. 
 
Diese Arbeit veranschaulicht die Wichtigkeit von CSS Preprozessoren und diskutiert 
die derzeitigen Trends in der Wirtschaft. Der Fokus der Arbeit liegt auf Sass und 
dessen Framework Compass. Durch die Erstellung eines responsiven HTML 
Templates unter der Verwendung von Sass und Compass wird ein praktischer 
Bezug zu diesem Thema hergestellt. Die Ergebnisse zeigen auf, dass CSS 
Preprozessoren in der Tat einen wertvollen Zusatz zum Webdesign-Prozess 
darstellen. Jedoch nur unter der Bedingung, dass dem Entwickler entsprechend Zeit 
und Ressourcen gegeben werden, sich mit den umfangreichen Funktionen von CSS 
Preprozessoren vertraut zu machen und diese im Zuge richtig umsetzen zu können. 
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CHAPTER 1 
 
1. Introduction 
1.1. Motivation and Background 
Cascading Style Sheets (CSS) is next to HTML and Javascript one of the standard 
languages of the web. It was developed in 1996 and is used to describe the 
presentation of web documents written in HTML, XHTML or other markup languages 
such as SVG (Scalable Vector Graphics). According to the official CSS 
documentation by the World Wide Web Consortium (W3C), which maintains and 
develops the CSS specifications and standards, “Cascading Style Sheets (CSS) is a 
simple mechanism for adding style (e.g., fonts, colors, spacing) to Web documents.” 
(W3C, 2016). 
 
CCS allows developers to use advanced features such as gradients, transitions and 
animations when developing for the web. However, these features have made the 
CSS code more complex and difficult to maintain. Since CSS lacks some of the 
most traditional programming constructs, such as variables, functions, loops and 
conditionals, which enable the reuse of code and structured programming. 
 
Björklund and Budd (2016) argue that maintainability is the most important 
characteristic of any good code base, as the less structure a code has and the 
harder it is to read, the more difficult things will become. This applies especially if a 
code has to be handed over to a different development team; therefore, it is very 
important to provide code that is easy to read, explicit in its intent and optimized for 
change, according to Björklund and Budd (2016). 
 
On the maintainability of CSS code, Björklund and Budd (2016, p.2) specifically 
state:  

CSS is one of the hardest languages to keep maintainable as a codebase 
grows, and the style sheets for even a relatively small site and get out of 
hand quickly. Other modern programming languages have features like 
variables, functions, and namespaces built in; all features which help keep 
code structured and modular by default. CSS doesn’t have these features, so 
we need to build them into the way that we use the language and structure 
our code.  
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Furthermore, writing CSS code involves a lot of repetitive tasks, such as copying 
and pasting the same snippets of codes over and over again. Thus making the 
maintainability of the code extremely hard and time-consuming. According to a 
survey, more than 60% of the CSS declarations of 38 high traffic websites were 
duplicated across at least two selectors (Mazinanian, Tsantalis, and Mesbah, 2014).  
 
Additionally, CSS does not follow the “don’t repeat yourself” (DRY) principle 
developed by Andy Hunt and Dave Thomas in 1999. Hunt and Thomas (1999, p.44) 
defined the DRY principle as “every piece of knowledge must have a single, 
unambiguous, authoritative representation within a system”. 
 
Combining the survey mentioned above and the DRY principle, one can say “that 
CSS is anything but DRY”, to put it in the words of Cederholm (2013, p. 13). His idea 
is that one thing, which can cause failure and confusion for developers is duplicating 
code. In CSS, developers are constantly writing the same snippets of code for 
colours, fonts and frequently-used patterns of style. He proposes to adapt the DRY 
principle for CSS: To write the most used patterns once and reuse those snippets 
throughout the application. According to Cederholm (2013) this way would be more 
efficient and far easier to maintain CSS code. 
 
This thesis explores and analyses the approach of creating a responsive HTML 
template. The HTML template is downloadable as a free template on the website of 
the London based web design company Active Webdezign Ltd. As stated above, 
coding in pure CSS can get quite challenging concerning maintainability, efficiency 
and accuracy. In the next section this chapter proposes a possible solution for this 
problem. 
 

1.2. Approach 
The solution for the above mentioned problems are CSS preprocessors. CSS 
preprocessors extend regular CSS with modern programming-language concepts. 
Hence, CSS preprocessors allow programmers to use variables, functions, 
operations and nesting function while coding in CSS (Prabhu, 2015). These features 
make it considerably easier to maintain and develop larger projects with CSS. In 
addition to that, CSS preprocessors, when used correctly, follow the DRY-principle, 
which was discussed earlier in this chapter. 
 
Therefore, the responsive HTML template will be created using a CSS preprocessor. 
In this thesis, the focus will be on the preprocessor Sass (Syntactically Awesome 
Stylesheets) and its authoring framework Compass. A more detailed explanation 
why these tools have been chosen and how they are used are made in a 
subsequent chapter. 
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1.3. Goals 
The purpose of this thesis is to illustrate the approach of creating a responsive 
HTML template using CSS preprocessors. The main objective is to highlight and 
pinpoint the advantages of using CSS preprocessors when developing a new and 
extensive web project. 
 
A further goal is to understand what a developer has to consider in the phases 
before, during and after developing CSS code, especially considering the 
maintenance and efficiency of the code. It should also prove that it is possible to 
develop a CSS project following the DRY-principle. 
 
Lastly, a minor goal is to see if and how the authoring framework Compass is 
helping the development process of CSS code.  
 

1.4. Structure 
The thesis starts with a general introduction to CSS preprocessors and an overview 
of the current state of art in this field in chapter 2. This provides the basis for the 
following topics discussed in this thesis. Chapter 3 includes a description and 
discussion about the preprocessor Sass and its authoring framework. It includes the 
installation process and a general overview of its features respectively. Chapter 4 
covers the entire case study from the process of setting up the project to the 
finishing touches. This chapter discusses and showcases thoroughly how CSS 
preprocessors are used on the basis of a real life project. The thesis concludes with 
a reflection of the results of the work done, possible future work in this field and a 
final remark in chapter 5.  
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CHAPTER 2 

 
2. CSS Preprocessors 
As stated in Chapter 1, writing in pure CSS may lead to inefficiency in the code as it 
does not follow the DRY principle and does not have any modern programming-
language concepts, such as variables or loops. CSS preprocessors are a tool to 
extend CSS with these modern programming-language concepts. They allow to 
apply the DRY principle to the CSS code to avoid code repetition.  
 

2.1.  What are CSS Preprocessors 
Apart from making CSS “dry”, Brian Jackson (2016) lists some other advantages 
when using CSS preprocessors: 
 

1. Cleaner code with reusable pieces and variables 
2. Saves you time 
3. Easier to maintain code with snippets and libraries 
4. Calculations and logic 
5. More organized and easy to setup 
 

As Björklund and Budd (2015) stated in their book CSS Mastery, using 
preprocessors can have a big effect on how developers write CSS. They argue, that 
if the code is starting to get large and complex, preprocessors can really help to 
achieve consistency and get a structure in the code. Additionally, it can speed up 
the development as well.  
 
On the other hand, Björklund and Budd (2015) claim, that before choosing to use a 
preprocessor, one needs to consider the time and effort it is going to take to learn 
how to use it. If a code is shared within a team of developers, it is important that all 
the developers have the knowledge to read and understand the preprocessor 
language. They also claim that the enemy of good code is complexity; and using a 
preprocessor does not necessarily make the code easier. 
 
A preprocessor takes one form of data and converts it to another. When speaking 
about CSS preprocessors that means that the preprocessor takes the input in the 
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LESS or SCSS format (deriving from the popular preprocessor languages LESS and 
Sass, which will be discussed later in this chapter) and translate the file into a 
normal CSS format (see Figure 1). Essentially, a CSS preprocessor uses a scripting 
language as a base, which extends CSS and then compiles it into regular CSS 
(Jackson, 2016). 
  

 
Figure 1 Preprocessor-friendly file being translated to normal CSS (Prabhu, 2015) 

 
CSS preprocessors make CSS more powerful by removing inefficiencies and 
making websites more logical and giving them an easier structure. This is due to the 
fact, that with a preprocessor the CSS structure is similar to other object-orientated 
languages, such as PHP or JavaScript. As preprocessors are merely extensions of 
CSS, a valid CSS code is automatically a valid preprocessor code. Therefore, the 
learning curve while learning any preprocessor is not as steep as with learning a 
completely new programming language (Prabhu, 2015). 
 

2.2. Types of CSS Preprocessors 
There are various types of CSS preprocessors, which differ in the features they can 
provide, the platforms they run on, how supportive the community is and how often 
new features and enhancements are incorporated (Arora, 2016). According to a 
survey from Ashley Nolan (2016), the three most popular CSS preprocessors are 
Sass, LESS and Stylus. Other CSS preprocessors, although not as common as the 
ones mentioned above, are CSS-Crush, Myth, Clay and CSS-On-Diet. Not a 
traditional preprocessor, but becoming increasingly 
more popular is PostCSS (Arora, 2016). 
 
Sass 
The most used and most popular CSS 
preprocessor is Sass (Syntactically Awesome Style 
Sheets). It was originally designed and developed 
by Hampton Catlin and Natalie Weizenbaum in 
2007. Sass is built with the programming language 
Ruby and needs the Ruby environment setup to use it (Prabhu, 2015). 

Figure 2 Sass logo (Catlin et al, 2014) 
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Key features of Sass are mixins, nesting, partials, loops, functions, extensions, 
import and inheritance. A more detailed description of these functions are made in 
chapter 3 and a practical approach of these features can be seen in chapter 4. 
 
Sass is open-source and has a huge developer community which continuously keep 
adding new features. Additionally, Sass developers also work with W3C.org for 
improving CSS itself, which add to the popularity and trust in Sass (Arora, 2016). 
 
Due to its popularity amongst frontend developers, many frontend development 
frameworks such as bootstrap, foundation and Gumby are running on Sass. 
Furthermore, there are now many ready-made tools, resources and mixins libraries 
available, which makes it much easier to work with Sass (Arora, 2016). 
 
LESS 
Before Sass got popular, LESS was the 
leading CSS preprocessor (for more detailed 
information of the popularity see chapter 2.3). 
LESS was developed by Alexis Sellier and 
Dmitry Fadeyev in 2009 and has almost the 
same features as Sass, including variables, 
nested style rules, mixins, imports, functions, loops and merge. (Arora, 2016). 
 
Due to its simplicity it has attracted a very strong user base. LESS is open-source 
and used to be written in Ruby. However, later versions of LESS were written in 
JavaScript. One of the main differences between LESS and other CSS 
preprocessors is, that LESS allows real-time compilation within the browser. Similar 
to Sass, LESS has a very active developer community which keep it updated with all 
the latest features (Prabhu, 2015). 
 
Stylus 
Stylus is the third most used preprocessor and was 
developed by TJ Holowaychuk in 2010. It is written 
in JADE and Node.js and is built for speed 
(Holowaychuk, 2016).  
 
One of the best things, according to Arora (2016) is, that it provides great flexibility 
in CSS authoring as one does not have necessarily use braces, colons and 
semicolons in the code. Arora (2016) also claims that Stylus is way ahead in its 
approach with its many built-in functions. However, the growth of Stylus depends 
on the community and how it maintains this preprocessor. 
 
 

Figure 3 LESS logo (Dean et al, 2014) 

Figure 4 Stylus logo (Holowaychuk, 
2016) 



CSS Preprocessors  Tamara Undesser 

 12 

PostCSS 
PostCSS was developed by Andrey Sitnik and 
is a tool to process CSS with JavaScript. 
PostCSS on its own is an API, thus allowing 
developers to write their own plugins. 
PostCSS has similar abilities and works with 
the same principles as more traditional 
preprocessors such as Sass and LESS (Minns, 2015). PostCSS is a Node.js module 
and can support a variety of plugins which can read and manipulate CSS code 
(Clark, 2015). 
 

2.3. Popularity of CSS Preprocessors 
Over the time and due to the fact that web applications became more and more 
complex, CSS preprocessors became increasingly popular among the web 
developer community. 
 
A survey conducted by Coyier (2012) with 12,712 people showed that 54% have 
tried CSS preprocessor before. As seen in Table 1, 51% of those preferred LESS as 
their favourite preprocessor, 41% preferred Sass, 6% Stylus and 2% of the people 
asked preferred other preprocessors  (Coyier, 2012). 
 

 
Table 1 Preferred CSS preprocessor from a survey conducted in 2012 with 12,712 people (Coyier, 
2012) 

Comparing that survey to a survey conducted by Ashley Nolan (2016) four years 
later (see Table 2) with 4,715 people, we can see a totally different result. Only 
13.6% of the people asked have never used a CSS preprocessor compared to the 
46% of those in the survey conducted in 2012. This shows the extreme gain of 
popularity of CSS preprocessors in the last four years. 

Figure 5 PostCSS logo (Sitnik, 2013) 
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Table 2 Preferred CSS preprocessor from a survey conducted in 2016 with 4,715 people (Nolan, 2016) 

Another significant change is the choice of the preferred preprocessor. In the survey 
by Ashley Nolan (2012), 63.4% stated Sass as their preprocessor of choice, which 
makes it the most preferred preprocessor, overtaking LESS. LESS has 10.1% and 
PostCSS, which is not a preprocessor but has similar features, is the third most 
preferred tool with 8.3%. Stylus, which used to be on the third place is therefore on 
the fourth place with only 2.9% (Nolan, 2016). 
 
When comparing these two surveys, one has to consider the difference in the 
amount of people asked and that the surveys consisted of different questions and 
have been conducted by different people. However, one can definitely see that CSS 
preprocessor have become a staple tool in web development and that the majority 
of developers use either Sass or LESS as their preprocessor of choice. 
 
To recapitulate the surveys, it has become clear that CSS preprocessors are a 
powerful und widely-used tool in frontend development. Over the last few years, an 
increasing number of developers have been using CSS preprocessors. This 
suggests, that CSS preprocessors do in fact support the development process of 
CSS code in a positive way. Due to the very active community around those CSS 
preprocessors, one can assume that this trend is still growing.   
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CHAPTER 3 

 
3. Sass and Compass 
As the short introduction to Sass mentioned in chapter 2, Sass is a popular CSS 
preprocessor. Considering that the case study in this thesis has been developed 
using Sass, this chapter will provide more detailed information on Sass and how it is 
used. This chapter will also cover the authoring framework Compass, which also has 
been used during this case study. 
 

3.1.  Sass 
The official Sass reference (Catlin, Weizenbaum, Eppstein, 2014, p.1) describes 
Sass in the following way: 

 
Sass is an extension of CSS that adds power and elegance to the basic 
language. It allows you to use variables, nested rules, mixins, inline imports, 
and more, all with a fully CSS-compatible syntax. Sass helps keep large 
stylesheets well-organized, and get small stylesheets up and running quickly, 
particularly with the help of the Compass style library. 

 
3.1.1.  Syntax 
When writing in Sass there are two different syntaxes:  SCSS (standing for Sassy 
CSS) and Original Sass. They both work in the same way, however, the way they are 
written is different. Original Sass was developed to remove some of the most 
unnecessary elements of CSS, such as curly braces or semicolons (see Code 
Example 1). Sass is also known as the indented syntax (Catlin, Weizenbaum, 
Eppstein, 2014). 
 
SCSS on the other hand is made to look like CSS, while introducing the units of 
Sass. This is because it is easier to read and, for most developers, it is easier to 
write in because it does not require the developer to get used to a new syntax (see 
Code Example 1). As SCSS is an extension of CSS, every valid CSS file is 
automatically a valid SCSS file. Files written in the SCSS syntax have the .scss 
extension (Catlin, Weizenbaum , Eppstein, 2014). All code examples in this thesis 
are written in SCSS syntax. 
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3.1.2.  Using Sass 
Installation 
To install and use Sass, one needs the Ruby gem, which has to be installed on the 
computer. Mac OS X users already have Ruby installed, but Windows and Linux 
users need to download and install Ruby first (Prabhu, 2015). 
 
Sass can be installed by running the Ruby gem command. Prabhu (2015, p.14) 
explains that a gem “can be thought of as an extension that extends the 
functionality of applications that consume Ruby”. The command for installing Sass 
is  
 
$ sudo gem install sass 

 
and should be entered in the terminal (for Mac OS X) or command prompt (for 
Windows). 
 
Compiling SCSS Files 
Since browsers do not support Sass files directly, they need to be compiled to 
regular CSS files. Sass files can be created by adding either .scss or .sass as an 
extension to a file, depending on the preferred syntax (Catlin and Catlin, 2011).  
 
The command line is used to compile a .scss or .sass file to a .css file. In order to 
do that, there is a command, which literally watches a Sass file and whenever a 
change or modification occurs, Sass replaces the old CSS file with the new, 
modified one. This action is called ‘watch’ and is written in the following way 
(Prabhu, 2015):  
 
$ sass -–watch style.scss:style.css 

 

Prabhu (2015, p.17) has broken down the code in his book in the following manner:  
 

• sass (main component that indicates that this is a Sass command) 
• --watch (action this command is supposed to perform) 
• style.scss:style.css (input and output file separated by colon) 

 

Code Example 1 SCSS syntax (left) and Original Sass syntax (right) 
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As Prabhu (2015) and Catlin and Catlin (2011) explain in their books respectively that 
there are ways to compile a Sass file to a CSS file without using the command line. 
There are various apps, which help the user compiling Sass without the command 
line.  
 
One of the tools mentioned in both books is Scout, which is a free app built using 
Adobe air. It has a graphical user interface, which manages the Ruby installation on 
its own. In Scout one must import the Sass folder and select an output folder and 
the programm automatically logs the changes and updates the corresponding CSS 
file, see Figure 6 (Catlin and Catlin, 2011). 
 

 
Figure 6 Scout - Control window (Catlin and Catlin, 2011, p. 11) 

 

Output 
One of the features of Sass is that the style of CSS output can be chosen. There are 
four different types of output: Nested, expanded, compact, and compressed which 
can be chosen with the command line by typing this 
 
$ sass --style 

 
followed by one of the types mentioned above (Catlin and Catlin, 2011). 
 
The following example code is taken from Catlin and Catlin (2011) and explains the 
differences between each of the different output styles. The Sass code, which has 
yet to be compiled, can be seen in Code Example 2. 
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The default setting is called “nested” and can be seen in Code Example 3. 
“Expanded” is similar to “nested”, however, it creates an extra line after each block, 
thus making it more readable for the developer (see Code Example 4). 

 
“Compact” can be seen in Code Example 
5 and creates one line per block. 
“Compressed” compresses the whole 
CCS file into one line and can be seen in 
Code Example 6. It is not supposed to be 

readable for the human eye and is used to 
decrease the file size of the CSS file. 

 
3.1.3.  Overview of Sass Features 
Sass comprises of many different features and functions to make the development 
of CSS code easier. This section will cover the theoretic aspect of all the features 
which were used during the case study in chapter 4, which will cover the practical 
approach of these features. The features listed below are not all the features Sass 
has to offer. However, a complete list and how they work can be found in the official 
documentation of Sass (Catlin, Weizenbaum, Eppstein, 2014). 
 
Variables 
Variables are one of the most prominent features of any programming language and 
are used to associate values to a name, which is then available for reuse across the 
whole code. Hence, the developer ends up referring to a name instead of cloning 
values throughout the code. To declare a variable in Sass, one has to use the $ 

Code Example 3 Sass block 

Code Example 2 CSS output: nested (default) 

Code Example 4 CSS output: expanded 

Code Example 6 CSS output: compact 

Code Example 5 CSS output: compressed 
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symbol. For reasons of maintainability, variables should be declared in a separate 
file. 
In Sass, the data types can be either a number (e.g. 1.5, 30, 10px), strings, colours 
(e.g. #00ff00, rgb(155, 20, 40)), Boolean and comma- or space-separated values 
(e.g. 15px 20px, ‘Century Gothic’, ‘Helvetica’, sans-serif). In addition to that, Sass 
also supports the ‘!important’ declaration (Prabhu, 2015). 
 
Nesting Styles 
In order to avoid repeating selectors in separate declarations, Sass allows the 
developer to nest CSS rules inside each other. This not only makes the code more 
readable, but it also eliminates unnecessary code repetition. 
 
During nesting in Sass, it is possible to refer to the parent selector with the & 
symbol. This is useful when writing a style for instance for a hover state of an 
element. Prabhu (2015) gives an example of nesting and referencing a parent 
selector, which can be seen in Code Example 7. 

 
Import 
Similar to what is available in native CSS, Sass supports a feature to import other 
instances. The difference however is, that files which use the Sass @import rules 
are going to be merged and output as a single file after compilation (Prabhu, 2015). 
 

 
 
 
 
 
 
 
 

 
Figure 7 Visual representation of how @import works in Sass (adapted from Prabhu, 2015, p.36) 

The import feature gives the developer one of the best organisation tools in Sass, 
since it enables the usage of so-called partials. Instead of writing the whole CSS 
code of a website in one long CSS file, developers should separate them into 

Code Example 7 SCSS file with nesting and referencing a parent selector (left) and the CSS output 
(right) 

@import reset.scss 
@import responsive.scss 
@import mobile.scss 

mobile.scss 

responsive.scs
s 

reset.scss 
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structured partials. These partials should then be imported in the main SCSS file, 
which should only consist of @import commands (Prabhu, 2015).  
By naming the partial files with an ‘_’ in front of the file name (as in 
_typography.scss), they can be imported into the main SCSS file with the simple 
statement @import typography. As Prabhu (2015) states in his book, one can not 
only import whole SCSS files but also CSS rules, such as classes. 
 
Extend 
In order to avoid code repetition, the @extend feature is another useful tool. It 
enables the cloning of attributes from one class or ID and adds them to another 
(Catlin and Catlin, 2011). 
 
According to Prabhu (2015), @extend is known as a selector inheritance. It is used, 
when one class needs to have all the style rules of another class, plus its own style. 
However, there are disadvantages of using @extend. If used in a large file, where it 
is occurring multiple times, it can get unpredictable sometimes, argues Prabhu 
(2015). Furthermore, it cannot be used inside @media declarations and unlike 
mixins, it cannot accept arguments. 
 
Placeholder Selectors 
Used with @extend is the feature of the so-called placeholder selectors. These are 
used when defining a style for a class, which cannot be used independently. As an 
example for that, Prabhu (2015) gives a class containing code for rounding edges. 
This class is not useful independently, yet a useful class for the @extend function.  
 
The placeholder selector, which can be achieved by prefixing the class name with 
%, ensures that this class is not rendered into the final compiled CSS file (Prabhu, 
2015). 
 
Mixins 
Mixins are one of the most powerful elements of Sass. It is a segment which can be 
applied anywhere else throughout the code without having to type that segment all 
over again. To declare a mixin, one has to type @mixin, followed by the name of the 
mixin and the styling. To include it somewhere else, it can be called with @include, 
followed by the name of the mixin. 
 
This allows the developer to keep the code clean and avoid repetitions. 
Furthermore, it keeps the code uniform, sincet it is easy and useful to declare mixins 
with the most used and common styles, such as paddings, buttons, or link styles.  
 
The difference to the @extend-function is that mixins also allow the developer to 
include arguments. Depending on the arguments provided, this can lead to a wide 
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range of scenarios (Prabhu, 2015). For instance, instead of putting a predefined font 
size in the mixin, one can put a variable called $size. When using the mixin, one 
has to include the argument after the mixing, similar to the usage of a JavaScript 
function (Catlin and Catlin, 2011). 
 
Loops 
For looping in the code, there are three main ways in Sass: @for, @each and 
@while. With the @for loop it is easy to adjust styles based on the value of the 
counter. An example would be the font-size changing based on a counter (Prabhu, 
2015). 
 
Next, the @each directive is similar to the @for look, except that instead of using 
counters, it provides a list which determines what operation is performed (Prabhu, 
2015). Chapter 4.3.6 shows a specific example using the @each directive. 
 
Interpolations are used to build selectors dynamically, especially in loops. They are 
used with the #{} syntax and are usually used when one wants to use a value 
stored in a variable in a class name (Catlin and Catlin, 2011).  
 
Last but not least, the @while directive is similar to the while-function in JavaScript: 
It iterates until the condition is not met and outputs the styles which are nested 
inside the while-loop (Prabhu, 2015). 
 
Logical Capabilities of Sass 
One feature which is missing in the core CSS, is the ability to perform maths 
calculations. However, Sass does support mathematical calculations such as 
addition, subtraction, multiplication and division. In addition to that, Sass also allows 
calculations performed with variables (Prabhu, 2015). 
 

3.2.  Compass 
Compass is an authoring framework 
for Sass and it is designed to make web 
development with Sass smoother and more efficient. It is a collection of helpful tools 
for Sass, according to Eppstein et al (2013).  
 
Eppstein et al (2013) state, that Compass is made up of three main components. A 
library of Sass mixins and utilities, a system for integrating with application 
environments, and a platform for building frameworks and extensions. The Compass 
library helps the developer with cross-browser quirks and provides an extensive set 
of design patterns for resets, grid layouts, list styles or table helpers (Eppstein et al, 
2013).  

Figure 8 Compass logo (Davis et al, 2016) 
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3.2.1.  Installation 
Compass needs to be installed in the same way as Sass using the command line 
with the command $ sudo gem install compass (Prabhu, 2015). 
 
3.2.2.  How to use Compass 
To use Compass, a new project has to be created 
with the following command in the command line:  
$ compass create my-project. 
This will create a directory with the project name and 
creates a set of files, as seen in Figure 9. 
 
The file config.rb is especially important, as this is 
the place where all the changes to the Compass 
configurations, such as asset locations and 
compression level are made. The sass directory 
contains three files, and it is totally up to the 
developer to edit, rename or delete them. However, it 
should be the place where all the Sass files are kept. 
Similar to this, the stylesheets directory is the place 
where the final CSS output should be located 
(Eppstein et al, 2013).  
 
3.2.3.  Overview of Compass Features 
According to the official reference of Compass “it is a design-agnostic framework 
that provides common code that would otherwise be duplicated across other 
frameworks and extensions” (Davis et al, 2016). There are five main features, which 
differentiate themselves whether or not they need to be imported into the CSS 
project or not (Compass Code Reference, 2016). 
 
Taken from the official Compass Reference (2016), here are the five main features: 
 

1. CSS – Provides cross browser CSS3 mixins that take advantage of available 
pre-spec vendor prefixes. 

2. Typography – Provides basic mixins for common typography patterns. 
3. Utilities – Provides basic mixins for common styling patterns. 
4. Layout - Page layout module. 
5. Reset – Adds a CSS Reset into your stylesheet. 

 
A more detailed and practical approach of some of these features can be found in 
preceding chapter. 

Figure 9 List of directories and files 
created through Compass (Eppstein 
et al, 2013, p.199). 
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CHAPTER 4 

 
4. Case Study: Building a responsive HTML 
Template 
This chapter is showing how Sass and Compass can be used during a real life 
project. It will provide examples of how CSS preprocessors are used during this 
case study and will discuss their usability for this specific project. 
 

4.1.  First Steps 
The first step when building a new HTML template is to set up the Sass or Compass 
project, as described in Chapter 3.1.2 Using Sass. The IDE (integrated development 
environment) used in this case study is WebStorm (Version 11.0.4), which provides 
so-called File Watchers (JetBrains, 2016). These File Watchers are running in the 
background of the project and compile SCSS source code into CSS code, without 
having to use the command line. One of the features of the File Watcher is, that the 
output style of the CSS code, as discussed in Chapter 3.1.2 Using Sass, can be 
altered in the field ‘Arguments’ as seen in Figure 10. 

 
Figure 10 File Watcher in WebStorm 
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4.2.  Structure of the Project 
As stated in Chapter 3.2.1 Using Sass, it is recommended to split the SCSS code 
into partials and using the @import feature to import them all into a main SCSS file. 
When using partials, it is important to have a clear project structure, otherwise the 
project will get messy and unclear.  
 
The architecture used in this case study is an altered version of ‘The 7-1 Pattern’ by 
Hugo Giraudel (2015). The 7-1 pattern suggests the use of seven folders, which are 
filled with the partials, and one file at root level, which is the main SCSS file. 
According to Giraudel (2015) the architecture should look like that:  
 

• base/ 
• components/ 
• layout/ 
• pages/ 
• themes/ 
• abstracts/ 
• vendors/ 
• main.scss 
 

Concerning the case study, as the HTML template 
does not require more than one theme, the folder 
‘themes’ was left out. Furthermore, as there are no 
page specific styles in this project, the folder 
‘pages’ was also left out, leaving only five folders 
and a main file. The final structure of the project 
can be seen in Figure 11.  
 
Screen.scss serves as the main file on the root 
level. The abstracts/ folder holds all the Sass 
tools and helpers such as mixins and the main file 
with all the variables declared in the project. 
According to Giraudel (2016) the general rule for 
this folder is, that none of the files should output a single line of CSS when compiled 
on their own. The reason for that is that they merely serve as Sass helpers. 
 
The base/ folder holds the boilerplate code for the project according to Giraudel 
(2016). In there one can find the typography rules and standard styles for commonly 
used HTML elements. Usually it also holds a reset file, but as this case study is done 
with the help of Compass, this would have been redundant, because Compass has 
its own reset file (see chapter 4.4.1).  

Figure 11 Project architecture 
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The components/ folder holds all the smaller modules such as forms, buttons, 
sliders or carousels. The layout/ folder contains all the files, which are responsible 
for laying out the site, such as header, footer, grid or the navigation. 
 
The last folder, vendor/ contains all CSS files from external libraries and 
frameworks. In this case study only one external library was used (Owl Carousel) 
which can be seen in Figure 12. 
 
As discussed above, screen.scss is the main file on the root level which imports 
all the partials. The File Watcher discussed in the previous chapter translates and 
compiles this file into the finalized screen.css. Code Example 15 on page 27 
shows the entirety of screen.scss, which comprises of the import commands for 
the partials. 
 

4.3.  Practical examples of Sass Features 
This section will showcase the practical usage of the Sass features in this case 
study. It will also present the differences and possible advantages and 
disadvantages when using CSS preprocessors in such a project. 
 
4.3.1.  Variables 
As discussed in Chapter 3.1.3 Overview of Sass Features, variables are one of the 
most prominent features of object-orientated programming languages. During this 
case study they were heavily used and proved to be very helpful in terms of 
consistency. Code Example 8 shows an excerpt of the file variables.scss, which 
shows some of the most used variables throughout the project.  
 
The most used variables where colours, fonts and font-sizes, breakpoints (more on 
breakpoints can be found in chapter 4.4.2), margins and paddings. Especially in the 
navigation, the responsive menu and the header these variables proved to be very 
useful. For instance, to change the entire colour scheme of the project, one only has 
to change the variables in variables.scss, instead of changing all colours 
manually. The colour variables have been used to style buttons, headings, borders, 
headers and other elements which required differentiation from the standard text. 
 
Code Example 9 shows a practical example of the usage of variables for the partial 
buttons.scss. All colours and fonts which are used in this class are stored as a 
variable and even margins are coming from a variable as well. 
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4.3.2.  Mixins 
Mixins are another way of avoiding code repetition in CSS projects. It is used to 
save and reuse chunks of code and can be used throughout the whole code. In this 
case study only one mixin was created and used. This is because the complexity of 
the project was not high enough for the need of more than one mixin. The mixin 
seen in Code Example 10 is used whenever the CSS command for transition is 
used. Instead of having to write the three lines for the transition over and over again, 
they can all be called using the command seen in Code Example 11. The advantage 
of using a mixin instead of the @extend feature is, that with the mixin it is possible 
to set individual values when calling the mixin. However, a mixin with individual 
values was not used during this project. 
 

 
 

 
 

4.3.3.  Nesting 
As discussed in Chapter 3.1.3, nesting is another way to avoid repeating selectors in 
separate declarations. According to the Inception Rule by Ricalde (2011), nesting 
should not go more than four levels deep. This is to prevent the CSS outcome to 
become too overloaded resulting in a decrease of rendering performance and file-
size performance (Ricalde, 2011).  
 

Code Example 9 Excerpt of variables.scss 
Code Example 8 Usage of variables in 
buttons.scss 

Code Example 11 Mixin.scss 

Code Example 10 Calling of mixin 
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In Code Example 12 a practical approach of the four level deep nesting is shown. As 
a result, Code Example 13 shows the rendered CSS of Code Example 12.  
 

4.3.4.  Placeholder Selectors and Extend 
Code Example 14 shows a practical 
example of the use of so-called Placeholder 
Selectors, which are described in Chapter 
3.1.3.. In this example, the goal was to 
minimize the amount of times the general 
style for the headings had to be written. 
This was achieved by putting the general 
style in the Placeholder Selector 
%default-heading and a default 
breakpoint in the Placeholder Selector 
%default-breakpoint. These two 
Placeholder Selectors have been integrated 
into the actual heading classes using the 
@extend function. Apart from saving time 
to write the actual code this proves to be 
another good method to achieve a high 
level of maintainability.  
 
  

Code Example 12 Compiled nesting in CSS Code Example 13 Nesting in SCSS 

Code Example 14 Placeholder Selector 
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4.3.5.  Import 
The primary way in which the @import feature 
was used in the case study can be seen in 
Code Example 15. In this example the partials 
of the whole project were imported in the main 
CSS file. The reason for this is explained in 
detail in Chapter 4.2. Structure of the Project.  
 
4.3.6.  Loops 
A prime example of looping can be found in 
Code Example 16 and its corresponding CSS 
output in Code Example 17. $sliders creates 
a group of values, similar to an array. When 
Sass is compiling the CSS code, $sliders is 
being replaced with these values during the 
iteration of the loop. As seen in Code Example 
17, this saves a lot of typing and is very easily 
expandable. In this specific example, the task 
was to create a slider with a different picture on 
each page. Instead of having to add the image 
to the HTML, this solution was implemented for 
easy maintenance. 

 

 

 

 
 

  

Code Example 16 Loop for different background images in SCSS 

Code Example 17 Compiled loop in CSS 

Code Example 15 Screen.scss 



Case Study: Building a responsive HTML Template  Tamara Undesser 

 28 

4.4.  Practical examples of Compass Features 
This section covers the features which were implemented in the case study because 
of the authoring framework Compass.  
 
4.4.1  Reset 
According to Eric Meyer (2011) a reset file is necessary to reduce browser 
inconsistencies such as default line heights, margins and font sizes. The reset rules 
Compass is using are based on Meyer’s (2011) global reset rules. The reset file has 
to be imported into the project using the @import feature in the main CSS file 
(Davis et al, 2016). This made it able to style all the element without having to worry 
about cross-browser differences concerning values such as margins or paddings. 
 
4.4.2.  Responsive Grid 
The method, which was used to make the case study project responsive is the 
framework Susy (Suzanne, 2015). Susy does not necessarily rely on Compass, even 
though the official Susy documentation (Suzanne, 2015) states the following, and is 
the reason why Susy is seen as a feature of Compass: 
  

The only requirement is Sass, but Susy was built to be part of the Compass 
ecosystem, and we recommend pairing with tools like Breakpoint and 
Vertical Rhythms.  

 
Susy is a framework, which has to be installed and imported into the CSS project, 
similar to Compass. It serves as a layout machine and provides the developer with 
tools to build and calculate responsive grids (Liew, 2015). 

 
 
 
 
 
 
 
 
 
 

The most important thing is the $susy map, which can be seen in Code Example 
18. It is needed to create the grid and holds settings, such as the amount of 
columns of the grid, the size of the container and the gutters (the margin between 

Code Example 18 Susy map Code Example 19 Configuration of a column 
with Susy 
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two columns) (Liew, 2015). Code Example 19 portraits an example for the 
configuration for a column, which spans over 9/12 of the container.   
 
The grid was modeled with the mobile-first concept in mind, therefore the standard 
size for this column is 100% wide. &.last is used to remove the gutter after the 
last column, so it will not leave a gap on the right side of the container (Liew, 2015). 
 
To make it respond to the screen size of the browser, a feature called 
@breakpoint is used, which is a mixin library to make media queries in Sass 
easier. It only uses the min-width value and is handling cross-browser compatibility 
issues (Wendell and Richard, 2013). Each column has to be declared individually, 
which proved to be rather time-consuming. However, the most convenient way to 
do that would be to use the @loop feature (as seen in Chapter 4.3.6). 

 
4.4.3.  Transition 
Compass provides a module for the easy use of transitions which are described to 
“allow property changes in CSS values to occur smoothly over a specified duration” 
in the W3C CSS3 Specifications (2013). This module makes it possible to support 
transitions on all browsers (Eppstein et al, 2013). In this case study it was used in 
the dropdown effect of the navigation menu, which allowed an easy implementation 
of that effect. 
 

4.5.  Final Result 

 
Figure 12 Final HTML template on multiple screen sizes 

Figure 12 shows the final end result of the case study on multiple screen sizes which 
is a responsive HTML template. Primarily, it can be used for smaller companies or 
agencies. It consists of multiple pages included a contact form and a gallery. 
Additionally, it supports the parallax effect and a Google maps iframe.  
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CHAPTER 5 

 
5. Conclusion 
Sass comprises of many features, which make the process of web development 
easier, faster and easier maintainable. A growing number of web developer use Sass 
or other CSS preprocessors in their day-to-day work. Sass improves CSS by adding 
aspects of object-orientated programming languages such as variables or loops.  
 
With a gradual learning curve, Sass it relatively easy to use and structures a project 
very well. However, it has to be noted, that the first installation and implementation 
of a Sass project can be quite time-consuming and challenging. On the other hand, 
is the developer familiar with the Sass syntax and its way of functioning, it surely 
enhances and improves the web development process.  
 
As described in this thesis, web developers need to know how to start and set up a 
Sass project in order to use it. During the development process itself, Sass is easy 
to use throughout the whole stage. Concerning the stage after the development, it is 
important that all future developers on that code know at least the basics of Sass. 
 
This being said, not all features prove to be equally useful. In other words, it is up to 
the developer to decide whether or not the implementation of certain features 
improve the individual development process. For bigger projects, the creation of a 
global file for the theme colours, fonts and styles for regular used components are 
surely a big improvement to the way developers use CSS. 
 
The use of the framework Compass only proved to be partially successful. It does 
comprise of useful features such as the reset feature and cross-browser fixes. On 
the other hand, these code snippets can be easily added to the project without the 
hassle of installing Compass. Even though the use of Susy did work for the case 
study, the implementation and process of setting up was time-consuming and 
arduous.  
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5.1. Future Work and Consequences 
Due to the growing popularity of CSS preprocessors and the very active community, 
one can only expect further extensions of said technology to happen in the near 
future. Furthermore, it is likely, that the official CSS syntax will get updates in the 
future, which supports the use of variables and other CSS preprocessor features 
without having to use the actual CSS preprocessor itself. Following the current 
trend, the general number of CSS preprocessor users is estimated to rise in the next 
years continuously. 

 

5.2.  Final Remark 
As a final remark it can be said, that, in fact, CSS preprocessor do help when 
creating a web project. It is easier to maintain the same colour scheme, style of 
commonly used elements or fonts. Additionally, it makes the navigation through the 
project easier due to the use of partials. These are all features which definitely serve 
as advantages when using a CSS preprocessor. 
 
However, because CSS preprocessors offer such a wide variety of features, it may 
be difficult for beginners to use these features to improve the development process. 
This is because solely the use of a CSS preprocessor does not make the CSS code 
automatically better or more readable, it is still up to the developer to use these 
features in an adequate way. Only then, an improvement in the code will be seen. 
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