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Introduction

In this book, we will take a tour of modern CSS. Whether you’re brand new to CSS or you 

have some experience and need a refresher, this book will have something for you.

However, this book will not teach you color theory or good design techniques. The 

intent of this book is to give you a strong foundation with the various CSS technologies.

In Chapter 1, we’ll start at the very beginning and talk about what CSS is and how it 

works. We’ll explore the DOM, the CSSOM, and the render tree as well as take a quick 

detour to look at CSS preprocessors (though we won’t cover them further in the book).

In Chapter 2, we will tackle CSS selectors. These are critical to understand. Selectors 

determine what CSS styles are applied to what elements. We’ll also explore the concept 

of specificity.

Once we’ve laid the groundwork, we’ll start to talk about CSS concepts in Chapter 3 

like the box model, units, colors, and overflow. We’ll also look at CSS custom properties, 

better known as variables.

We’ll finally start applying styles in Chapter 4, where we’ll look at borders, box 

shadows, and opacity. We will see several ways to hide an element on the page.

In Chapter 5, we’ll learn all about backgrounds and gradients (which are actually a 

type of background image).

Chapter 6 deals with the important topic of styling text. We’ll learn about text styles 

and layout, as well as how to use web fonts.

We’ll see how to lay out and position elements in Chapter 7. This covers the 

different positions such as static, relative, absolute, fixed, and sticky. Also, in this 

chapter, we’ll see the topic of stacking contexts and Z-index, which often trip up even 

experienced developers.

In Chapter 8, we’ll cover CSS transforms. This allows you to apply transformations 

such as rotation, scale, and skew to elements. We’ll also see a few examples of creating 

shapes with CSS.

Transforms can be combined with transitions, which is one topic of Chapter 9, to 

create all kinds of interesting effects. Transitions can be applied to transforms or a slew 

of other CSS properties. Chapter 9 also covers animations, which takes the concepts of 

transitions to the next level.



xxii

Chapter 10 is dedicated to the flexible box layout, or flexbox, which is a powerful 

one-dimensional layout tool that has excellent browser support. With flexbox, we can 

finally easily center a div!

Chapter 11 is a gentle introduction to responsive design techniques. While it is not 

an exhaustive guide – entire books have been written on the subject – it lays a good 

foundation, covering topics such as media queries and fluid typography.

Finally, we save the best for last. Chapter 12 is all about CSS Grid, the latest and 

greatest layout tool in the CSS toolbox. It doesn’t have great Internet Explorer support, 

but all of the other major browsers have full support for it.

In Chapter 13 we’ll see some other topics for further learning, such as CSS 

methodologies like BEM and OOCSS, as well as utility-first CSS and Houdini, the future 

of CSS.

Let’s get started!

Introduction
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CHAPTER 1

Introduction to CSS
Chances are that you already have some idea of what CSS is, or else you probably 

wouldn’t have been interested in this book. But let’s start at the beginning, to make sure 

we’re all on the same page.

CSS stands for Cascading Style Sheets. It’s a language for specifying how an HTML 

document is displayed. Without CSS, every website would just be Times New Roman 

with tiny buttons. It’s capable of much more than styling text, however. CSS lets us define 

entire layouts and position elements and even perform animations.

Style sheets are self-explanatory, but what is a cascading style sheet? Because more 

than one style rule could apply to a given HTML element, there needs to be some way to 

determine which rule should apply in the event of a conflict. The styles “cascade” from 

less specific to more specific selectors, and the most specific rule wins. Specificity is an 

important concept in CSS, and we will discuss that in more detail later.

�A bit of history
Before CSS, support for styling in HTML was limited. The style information was included 

in the HTML markup. For example, the font face, size, and color were specified with the 

font tag and several different attributes, as shown in Listing 1-1.

Listing 1-1.  Styling HTML with the font tag

<font face="Arial, sans-serif"

      color="blue"

      size="12">

  Hello world!

</font>

https://doi.org/10.1007/978-1-4842-6294-8_1#DOI
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This resulted in a tight coupling between the semantics and the presentation of a 

document, which made websites harder to maintain. There were some basic layout options, 

such as the center tag. For more advanced layouts, the only real option was to use HTML 

tables. Tables were meant to display tabular data. One disadvantage of using tables for layout 

is that someone using a screen reader will have a very hard time navigating the page.

There were several other proposals for style sheets for HTML documents as well, 

but CSS was first proposed at a conference in Chicago in 1994. The following year saw 

the birth of the World Wide Web Consortium (W3C), and the initial version of the CSS 

standard was published in late 1996. In the years since, CSS has evolved into a powerful 

tool for styling HTML documents.

�Anatomy of a CSS rule
A CSS style sheet consists of rules. CSS rules target HTML elements by using selectors 

that describe the elements to which the styles should be applied. As we will see later, 

elements can be selected in many ways.

�Rule syntax
A rule consists of a selector followed by a block of CSS properties contained inside 

curly braces. The properties consist of a property and value separated by a colon and 

are delimited with semicolons. A value may be a single value or a collection of multiple 

values, depending on the property.

Every element in the document that is matched by the selector has the properties in 

the CSS rule applied to it. An example of a CSS rule is shown in Figure 1-1.

Figure 1-1.  The structure of a CSS rule

Chapter 1  Introduction to CSS
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This rule targets any element with the class header (more on classes later). Any 

element with this class will have a red background and a 1-pixel solid blue border.

In the previous example, background-color and border are CSS properties. The 

border width is specified as 1px. px is a CSS unit. There are many units including em, rem, 

and %. We will learn more about the different CSS units later.

�Property conflicts
If the same property is used more than once in a given rule, the last definition in the rule 

wins. An example of this is shown in Listing 1-2.

Listing 1-2.  A CSS rule with conflicting properties

.header {

  background-color: red;

  background-color: blue;

}

In Listing 1-2, the element with the class header will have a blue background 

because it is the last one in the rule. The second background-color property overrides 

the first.

�Comments
CSS can also contain comments, inside and outside of rules, as shown in Listing 1-3.

Listing 1-3.  A CSS style sheet with comments

/* This is a comment outside of a rule */

.header {

  /* This is a comment inside of a rule */

  background-color: red;

}

Chapter 1  Introduction to CSS
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�At-rules
An at-rule is a special CSS rule that acts as a directive controlling the behavior of CSS. It 

is called an at-rule because it starts with the “at” sign (@). Here are some examples of at-

rules:

•	 @charset: Defines the character encoding used in the CSS file.

•	 @import: Imports, or includes, the contents of another style sheet.

•	 @media: Defines a media query. We will cover media queries in 

Chapter 11.

•	 @keyframes: Defines a set of keyframes for a CSS animation. 

Animations will be covered in Chapter 9.

�How CSS is used
There are several ways to use CSS in an HTML document. They all have the end result: a 

style sheet that is applied to the document.

�Inline styles
Every HTML element supports the style attribute. Inline styles are specified as CSS 

properties in the value of the style attribute. An inline style does not contain selectors 

or curly braces; it is simply a collection of CSS properties. An example of an inline style is 

shown in Listing 1-4.

Listing 1-4.  An element with inline styles

<div style="background-color: red;">

  Hello world!

</div>

The element in Listing 1-4 will have a red background. The properties specified in 

an element’s inline style will apply to that element only. If there are conflicts in the rules 

that apply to an element, its inline style always takes precedence. For example, if there 

was a CSS rule somewhere that made all div elements have a blue background, this 

element’s inline style would override that and give it a red background.

Chapter 1  Introduction to CSS
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�Style blocks
CSS rules can also be specified inside a style sheet within the HTML document itself. 

This is done by adding CSS rules inside of a style element. Style blocks are typically 

added to the document’s head element. These are full style sheets with selectors and 

rules. Listing 1-5 shows an example HTML document containing a style element.

Listing 1-5.  A style block inside an HTML document

<!DOCTYPE html>

<html>

  <head>

    <style>

      div {

        background-color: red;

      }

    </style>

  </head>

  <body>

    <div>Hello world!</div>

  </body>

</html>

In the preceding document, all div elements will have a red background.

�External style sheets
Lastly, CSS rules can also be listed in a style sheet file with a .css extension. This style 

sheet is then referenced in the head of the HTML document using a link element. In the 

following example, using the code from Listing 1-6, all div elements in the document 

will have a red background. The linked CSS file is shown in Listing 1-7.

Listing 1-6.  An HTML document referencing an external style sheet

<!DOCTYPE html>

<html>

  <head>

    <link rel="stylesheet" href="/path/to/file.css">

Chapter 1  Introduction to CSS
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  </head>

  <body>

    <div>Hello world!</div>

  </body>

</html>

Listing 1-7.  A simple external CSS file

div {

  background-color: red;

}

�Browser support
The CSS features discussed in this book are well supported in modern browsers: recent 

versions of Chrome, Firefox, Edge, and Safari. Some features have limited or no support 

in older browsers such as Internet Explorer 11. These compatibility issues will be called 

out where applicable.

Some features are supported but only with vendor-specific prefixes, but this is rare 

with modern browsers. For example, several years ago, the @keyframes rule (which we'll 

explore in Chapter 9) was still somewhat experimental, so in order to support it, prefixes 

had to be used. This is shown in Listing 1-8.

Listing 1-8.  Using vendor prefixes

@keyframes spin {

  from { transform: rotate(0); }

  to { transform: rotate(360deg); }

}

@-moz-keyframes spin {

  from { -moz-transform: rotate(0); }

  to { -moz-transform: rotate(360deg); }

}

Chapter 1  Introduction to CSS
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@-webkit-keyframes spin {

  from { -webkit-transform: rotate(0); }

  to { -webkit-transform: rotate(360deg); }

}

The main disadvantage of vendor prefixes is that they require duplication, as shown 

in Listing 1-8. For each block, the same keyframes have to be specified.

More recent browser versions tend to use experimental feature flags rather than 

vendor prefixes. These are special configuration flags that are exposed in an advanced 

configuration interface where experimental features can be turned on and off.

If you still need to support older browsers that use prefixes, there are tools such 

as Autoprefixer which lets you write prefix-free CSS. The tool then parses the CSS 

and generates a new style sheet containing the duplicated vendor-prefixed rules and 

properties.

�Web resources
There are many resources and references that are useful when using CSS. Here are a few 

of the best.

�CanIUse.com
The website CanIUse.com (https://caniuse.com) is a great resource for finding out the 

browser support of a given feature. This site maintains a database of up-to-date browser 

support information for different CSS features. Figure 1-2 shows a screenshot of an 

example query.

Chapter 1  Introduction to CSS
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�Mozilla Developer Network
Another useful resource is the Mozilla Developer Network (https://developer.

mozilla.org), or MDN for short. MDN has a complete reference to HTML, CSS, 

JavaScript, and more. It is an exhaustive reference to all CSS properties.

�CSS preprocessors
CSS is not without its limitations and pain points. CSS preprocessors, such as Sass, LESS, 

and Stylus, provide additional features not found in plain CSS. These tools provide an 

extended, or even completely different, syntax for writing CSS rules. When you build the 

application, the preprocessor takes your style sheets and converts them to plain CSS, 

ready to use in the browser.

We won’t cover CSS preprocessors in this book beyond this section, but here is a 

quick overview if you are interested in using them.

Figure 1-2.  Screenshot of CanIUse.com

Chapter 1  Introduction to CSS

https://developer.mozilla.org
https://developer.mozilla.org


9

�Nested rules
CSS rules don't support nesting. This means that a CSS rule with a selector cannot 

appear inside another CSS rule. Most preprocessors, however, allow this. For example, 

the Sass code in Listing 1-9 has nested rules.

Listing 1-9.  Nested selectors in Sass

.header {

  background-color: red;

  h1 {

    font-size: 24px;

  }

}

The inner h1 selector will only match h1 elements that are a descendant of an 

element that matches the outer rule, which would be an element with the class header. 

The equivalent CSS for this nested rule would look like Listing 1-10.

Listing 1-10.  The equivalent CSS

.header {

  background-color: red;

}

.header h1 {

  font-size: 24px;

}

�Variables
If you are supporting modern browsers, this is not as compelling of a reason to use a 

preprocessor, because recent versions of Edge, Firefox, Chrome, and Safari all support 

native CSS variables. However, if you need to support older browsers such as IE11, this 

can be a useful feature.

In Sass, for example, variables are declared and referenced starting with a $ 

character, as shown in Listing 1-11.

Chapter 1  Introduction to CSS
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Listing 1-11.  Sass variable syntax

$header-color: red;

.header {

  background-color: $header-color;

}

�Mixins
A mixin allows you to write a set of CSS properties and values, then apply that entire 

set of properties to another CSS rule without having to repeat all the code. If you have 

to support older browsers that expect vendor prefixes on some properties, this can be 

useful.

For example, the Flexible Box Layout Module, or flexbox, is supported on all modern 

browsers. If you need to support older browsers, they may require vendor prefixes. Your 

CSS might look something like Listing 1-12.

Listing 1-12.  Vendor prefixes for flexbox

.header {

  display: -webkit-flex;

  display: -ms-flexbox;

  display: flex;

}

The given code will need to be repeated for every element using a flexbox layout. 

This can be simplified by creating a flexbox mixin in Sass, shown in Listing 1-13.

Listing 1-13.  Sass flexbox mixin

@mixin flexbox {

  display: -webkit-flex;

  display: -ms-flexbox;

  display: flex;

}

Chapter 1  Introduction to CSS
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.header {

  @include flexbox;

}

Mixins are very useful for cutting down on duplicated code. They can even take 

arguments to customize the resulting CSS.

�How CSS works in the browser
Now, let’s take a look at how the browser renders a page with CSS.

�The Document Object Model (DOM)
The Document Object Model, or DOM, is a data structure in the browser. It is a tree of 

objects that represent the elements in the document and their structure and hierarchy. 

This tree is composed of DOM nodes. The DOM is created by reading the HTML markup, 

tokenizing it, parsing it, and finally creating the object hierarchy that makes up the DOM.

Consider the example HTML document shown in Listing 1-14.

Listing 1-14.  A simple HTML document

<html>

  <body>

    <h1>Hello World</h1>

    <div>

      <h2>Subtitle</h2>

      <p>Hello world!</p>

    </div>

  </body>

</html>

The corresponding DOM tree is shown in Figure 1-3.

Chapter 1  Introduction to CSS
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�The CSS Object Model (CSSOM)
Similar to the DOM, there is also a CSS Object Model, or CSSOM. This is another tree 

structure that represents the hierarchy of styles in the document. While they are both 

tree structures, the CSSOM is a separate structure from the DOM.

Listing 1-15 contains a CSS style sheet meant to be applied to the HTML document 

in Listing 1-14.

Listing 1-15.  CSS style sheet

body {

  font-size: 16px;

}

Figure 1-3.  The DOM tree corresponds to the HTML document
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