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Class 1 Introduction to Full-Stack Web Development

CcLAss 1

1. Introduction to Full Stack Web Development

1.1 What is a Full Stack?

A stack refers to all of the components needed to run an application. This includes frameworks
and components internal to an application, such as UI frameworks, MVC frameworks, data
access libraries, etc. It can also include things external to an application, such as the operating
system, application server, and database.

A full-stack web developer is a developer that has general knowledge across a wide breadth of
technologies and platforms as well as in-depth experience and specialization in a couple of those
concepts. For the most part, there are two general fields that make up a full-stack developer’s
skillset: front-end development and back-end development.

Front-End Development

This skillset involves the actual presentation of your website—how the information in your
website is laid out in browsers and on mobile devices as well. A dedicated front-end developer
will be very experienced working with HTML and CSS as well as the scripting language,
JavaScript. With these languages, the developer can very efficiently manipulate the information
on a website to make it appealing and effective.

Everything that you actually see on a website—the layout, the positioning of text and images,
colors, fonts, buttons, and so on—are all factors that the front-end developer must consider.

The main goal of a front-end developer is to provide the platform for visitors to interact with, a
platform which provides and receives information. This means some developers will be well-
versed in web design and using software such as Photoshop and Illustrator to create graphics
and themed layouts.

Additional skillsets of a front-end developer could include user experience design and user
interface design, skills which help a team evaluate the best methods of displaying and collecting
information. A front-end developer who possesses these design skills is potentially more
valuable as they can identify the look and feel of a site while assessing the technical capabilities
of such a design at the same time.
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Back-End Development

Create, edit/update and recollection of data are some of the processes that are most often
associated with back-end development. Some examples of common scripting languages used are
JavaScript, PHP, Ruby, and Python. With these languages, a back-end developer can create
algorithms and business logic to manipulate the data that was received in front-end
development.

This means that a back-end developer must be able to write code to receive the information
input from the user and also save it somewhere - like in a database.

There are two main types of databases:

» Relational (Oracle, SQL Server, PostgreSQL, MySQL)
» Non-relational (Mongo, Oracle, Couchbase)

The language used for database management is SQL, which helps the developer interact with
the database.

The concepts might sound foreign, but just understand that there are different database
management systems based on convenience and use.

Another component of back-end development is server management, which are applications that
host the database and serve up the website. An alternative to knowing how to manage servers is
to use cloud-based platforms that provide the infrastructure, like Heroku or Amazon Web
Services.

Understanding server management allows a developer to troubleshoot slow applications and
even determine how scalable their websites are to include more users.
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Frameworks

Rather than having to develop complex proprietary code every time for creating different
websites, frameworks have become popular resources to make many processes more efficient
and convenient.

Libraries like jQuery are extremely popular for front-end developers using Javascript, as they
can implement various functions that other developers have already cultivated and tested.

Javascript frameworks like Angular]S and Ember]S solve many of the challenges faced by front-
end developers by developing conventions that can easily be implemented with any website.

On the backend, there are frameworks like Express for Node.js (JavaScript), Rails for the
programming language of Ruby, Django for Python, and CakePHP for working with PHP.

The main purpose of frameworks is to make a developer’s job easier by developing a set of
conventions that can be adopted for many of the different processes involved in creating a
website—from how information is displayed to how it is stored and accessed in the database.

1. Introduction to Full Stack Web Development 3
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1.2 The MEAN Stack?

The term MEAN stack refers to a collection of JavaScript based technologies used to develop web
applications. MEAN is an acronym for

» MongoDB
» Express
» Angular]S
» Node.js

From client to server to database, MEAN is full stack JavaScript.

Node.js is a server-side JavaScript execution environment. It is a platform built on Google
Chrome’s V8 JavaScript runtime. It helps in building highly scalable and concurrent applications
rapidly.

Express is lightweight framework used to build web applications in Node. It provides a number of
robust features for building single and multi-page web applications. Express is inspired by the
popular Ruby framework, Sinatra.

MongoDB is a schema-less NoSQL database system. MongoDB saves data in binary JSON format
which makes it easier to pass data between client and server.

Angular]S is a JavaScript framework developed by Google. It provides some awesome features
like the two-way data binding. It is a complete solution for rapid and powerful front-end
development.

1. Introduction to Full Stack Web Development 4
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1.3 Installing of software components

Node.js

To install Node, you simply have to download and unzip the files into a folder of your choice.
Then update the path system variable to point to the main folder. See the installation document
in Canvas.

NPM:

Node Package Manager (npm) comes automatically with the node installation, however, it may
be outdated. But there should be no immediate need to update it, but feel free to update npm to
the latest version.

Code Editor:

Simply put, you just need a text editor. I will use Notepad++ in class, but feel free to choose
any good text editor of your choice. And you may use an Integrated Development Environment
(IDE), such as Atom, Visual Studio, etc.

MongoDB:

I am using a cloud, free instance of MongoDB at mongodb.com
(https://www.mongodb.com/cloud/atlas). So, I recommend to create a free account at MongoDB
Atlas.

You can also download MongoDB and install it locally, if you wish.

Browser:

I will be using Chrome, Firefox, and Edge in class. Again, you can use any browser of your
choice, in general.

1. Introduction to Full Stack Web Development 5
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2. Basics of HTML

2.1 Overview of HTML

If you can, imagine a time before the invention of the Internet. Websites did not exist, and
books, printed on paper and tightly bound, were your primary source of information. It took a
considerable amount of effort—and reading—to track down the exact piece of information you
were after.

Today you can open a web browser, jump over to your search engine of choice, and search
away. Any bit of imaginable information rests at your fingertips. And chances are someone
somewhere has built a website with your exact search in mind.

HTML, HyperText Markup Language, gives content structure and meaning by defining that
content as, for example, headings, paragraphs, or images.

CSS, or Cascading Style Sheets, is a presentation language created to style the appearance of
content—using, for example, fonts or colors.

The two languages—HTML and CSS—are independent of one another and should remain that
way. CSS should not be written inside of an HTML document and vice versa. As a rule, HTML will
always represent content, and CSS will always represent the appearance of that content.

Understanding Common HTML Terms

While getting started with HTML, you will likely encounter new—and often strange—terms. Over
time you will become more and more familiar with all of them, but the three common HTML
terms you should be familiar with are:

> Elements
» Tags
> Attributes
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2.2 HTML Tags

Elements

Elements are designators that define the structure and content of objects within a page. Some of
the more frequently used elements include multiple levels of headings (identified as h1 through
h6 elements) and paragraphs (identified as the p element); the list goes on to include the a, div,
span, strong, and em elements, and many more.

Elements are identified by the use of less-than and greater-than angle brackets, < >,
surrounding the element name. Thus, an element will look like the following:

Code Example:

<a>

Tags

The use of less-than and greater-than angle brackets surrounding an element creates what is
known as a tag. Tags most commonly occur in pairs of opening and closing tags.

An opening tag marks the beginning of an element. It consists of a less-than sign followed by an
element’s name, and then ends with a greater-than sign; for example, <div>.

A closing tag marks the end of an element. It consists of a less-than sign followed by a forward
slash and the element’s name, and then ends with a greater-than sign; for example, </div>.

The content that falls between the opening and closing tags is the content of that element, if
applicable. An anchor link, for example, will have an opening tag of <a> and a closing tag of
</a>. What falls between these two tags will be the content of the anchor link.

So, anchor tags will look a bit like this:

Code Example:

<a>....</a>

2. Basics of HTML 7
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Attributes

Attributes are properties used to provide additional information about an element. The most
common attributes include:

> id attribute: which identifies an element

> class attribute, which classifies an element

> src attribute, which specifies a source for embeddable content

> href attribute, which provides a hyperlink reference to a linked resource

Attributes are defined within the opening tag, after an element’s name. Generally, attributes
include a name and a value. The format for these attributes consists of the attribute name
followed by an equal sign and then a quoted attribute value.

Syntax:

< tag_name attribute_name = “value” >

For example, an <a> element including an href attribute would look like the following:

Code Example:

<a href=" https://www.google.com/”>Google</a>

The preceding code will display the text “"Google” on the web page and will take users to
https://www.google.com/ upon clicking the “"Google” text.

The anchor element is declared with the opening <a> and closing </a> tags encompassing the
text, and the hyperlink reference attribute and value are declared with href="
https://www.google.com/" in the opening tag.

[Element|  Awribute |
AN

N\ N J W—’

‘ Opening Tag ‘ ‘ CIosinéTag ‘

Figure 1: HTML Tag Syntax
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2.3 HTML Document Structure

HTML documents are plain text documents saved with an .html file extension rather than a .txt

file extension. To begin writing HTML, you first need a plain text editor that you are comfortable
using. Sadly, this does not include Microsoft Word or Pages, as those are rich text editors. Two

of the more popular plain text editors for writing HTML and CSS are Notepad++ (Windows) and
Sublime Text (Max).

All HTML documents have a required structure that includes the following declaration and
elements:

> <!DOCTYPE html>
> <html>
» <head>
» <body>

The document type declaration, or <!DOCTYPE html>, informs web browsers which version of
HTML is being used and is placed at the very beginning of the HTML document. Because we'll be
using the latest version of HTML, our document type declaration is simply <!DOCTYPE html>.
Following the document type declaration, the <html> element signifies the beginning of the
document.

Inside the <html> element, the <head> element identifies the top of the document, including
any metadata (accompanying information about the page). The content inside the <head>
element is not displayed on the web page itself. Instead, it may include the document title
(which is displayed on the title bar in the browser window), links to any external files, or any
other beneficial metadata.
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All of the visible content within the web page will fall within the <body> element. A breakdown
of a typical HTML document structure looks like this:

-

Directive

Contains meta
data and
external links

Overall html <
page

Contains

| visible content

.

Figure 2: HTML Document Structure

A sample of a simple html page is shown below:

Code Example:

<!DOCTYPE htmlI>
<html lang="en">
<head>
<meta charset="utf-8">
<title>Hello World</title>
</head>
<body>
<h1l>Hello World</h1>
<p>This is a web page.</p>
</body>
</html>

The preceding code shows the document beginning with the document type declaration,

<!DOCTYPE html>, followed directly by the <html> element. Inside the <html> element come

the <head> and <body> elements.

2. Basics of HTML
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The <head> element includes the character encoding of the page via the <meta charset="utf-
8"> tag and the title of the document via the <title> element.

The <body> element includes a heading via the <h1> element and a paragraph via the <p>
element. Because both the heading and paragraph are nested within the <body> element, they
are visible on the web page.

When an element is placed inside of another element, also known as nested, it is a good idea to
indent that element to keep the document structure well organized and legible. In the previous
code, both the <head> and <body> elements were nested—and indented—inside the <htmlI>
element. The pattern of indenting for elements continues as new elements are added inside the
<head> and <body> elements.

In the previous example, the <meta> element had only one tag and did not include a closing
tag. This was intentional! Not all elements consist of opening and closing tags. Some elements
simply receive their content or behavior from attributes within a single tag. The <meta>
element is one of these elements. The content of the previous <meta> element is assigned with
the use of the charset attribute and value. Other common self-closing elements include:

<br> <embed> <hr> <img> <input> <link> <meta> <param> <source> <wbr>

%’ Note: Self-closing elements are also called void elements. They also used to be written with
an ending slash, such as <hr />

Code Validation

No matter how careful we are when writing our code, we will inevitably make mistakes.
Thankfully, when writing HTML and CSS we have validators to check our work. The W3C has
built both HTML (http://validator.w3.org/) and CSS (http://jigsaw.w3.org/css-validator/)
validators that will scan code for mistakes.

Validating our code not only helps it render properly across all browsers, but also helps teach us
the best practices for writing code.

2. Basics of HTML 11
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@ Example 1-1: Basic HTML Page

1. Create a file named Examplel_1.html containing the following code:

File Edit Search View Encoding Language Settings Tools Macro
Bun  Plugins Window ? X

cEHEHGRLE s ke hy xx @ >
[=] Example1_1 himl E3 |

Zldoctype html>
E<html lang="en">
= <head>
<meta charset="UTF-8">
<title>Basic HTML Example</titlex
</head>
<body>
<hl>Example 1-1</hl>
<p>This is a basic html page.</p>
</body>
- </html>

< |

| % I P

3
=
=i

-1 o

T e

Ln:14 Col:1 Sel: 0|0 Windows (CRLF)  UTF-8

2. Save the file and execute it in a browser.

[ Basic HTML Example

@ @ File | Gi/Documents/Courses/...

Example 1-1

This 1s a basic html page.
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2.4 HTML Basic Elements

In order to start building websites, we need to learn a little about which HTML elements are best
used to display different types of content. It is also important to understand how elements are
visually displayed on a web page, as well as what different elements mean semantically.

%)’ Note: Semantics within HTML is the practice of giving content on the page meaning and
structure by using the proper element. Semantic code describes the value of content on a page,
regardless of the style or appearance of that content.

Using the proper element for the job goes a long way, and we will want to make well-informed
decisions in the process.

Divisions & Spans

Divisions, or <div>s, and <span>s are HTML elements that act as containers solely for styling
purposes. As generic containers, they do not come with any overarching meaning or semantic
value.

Paragraphs are semantic in that content wrapped within a <p> element is known and
understood as a paragraph. <div>s and <span>s do not hold any such meaning and are simply
containers.

Most elements are either block- or inline-level elements. What is the difference?

> Block-level elements:
o Begin on a new line, stacking one on top of the other, and occupy any available
width
o May be nested inside one another and may wrap inline-level elements
o Most commonly block-level elements are used for larger pieces of content, such as
paragraphs
» Inline-level elements:
o Do not begin on a new line
o Fall into the normal flow of a document, lining up one after the other, and only
maintain the width of their content
o May be nested inside one another; however, they cannot wrap block-level elements
o Usually inline-level elements are used with smaller pieces of content, such as a few
words
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@ Example 1-2: Div and Span elements

1. Create a file named Examplel_2.html containing the following code:

B F\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples\Class1\Solution\\Example1_2.html - Notepad++

File Edit Search View Encoding Language Settings Tools Macre Run
cOHEELE s hb e bk x| BE

[ Example1_2 html E3 |

Plugins Window ? X
1 EREAo® B E D B E %

1 <!doctype html> L~
2 <html lang="en">

3 E <head>

) <meta charset="UTF-8">

5 <title>Div and Span</title>

o <!-—Make sure to use stylesheet (/* */) comments inside style tag-->

T o <style>/*Stylesheet for div and span elements*/

g8 div.intro {

g border: 1lpx black solid;

10 background-color: gray:;

11 width: 250px;

12 }

13 $spnsStrong {

14 font-weight: bold; =
15 text-decoration: underline overline;

16 }

17 </style>

18 </head>

19 M <hbody>
20 <hl>Example 1-2</hl>
21 H <div class="intro"><!--Div element-->
22 E <p>This is a longer section<!--First paragraph-->
23 that needs to be<!--First paragraph-->
24 <span id="spnStrong">formatted</span><!--Span element -->
25 - as one unit.</p><!--First paragraph ends-->
26 <p>This is another section</p»<!--Second paragraph--»> -
T+ </div><!--Div element ends-->

B+ </body>

L</html> Div and Span

Hyper Text Markup Lan length: 831  lines: 32

& @ O file///F/Documents/Courses/FullSta: =+ »

Example 1-2
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Both <div>s and <span>s, however, are extremely valuable when building a website in that
they give us the ability to apply targeted styles to a contained set of content:

» <div> is a block-level element that is commonly used to identify large groupings of
content, and which helps to build a web page’s layout and design

» <span>, on the other hand, is an inline-level element commonly used to identify smaller
groupings of text within a block-level element

We will commonly see <div>s and <span>s with class or id attributes for styling purposes.
Choosing a class or id attribute value, or name, requires a bit of care. We want to choose a
value that refers to the content of an element, not necessarily the appearance of an element.

For example, if we have a <div> with an orange background that contains social media links,
our first thought might be to give the <div> a class value of orange. What happens if that
orange background is later changed to blue? Having a class value of orange no longer makes
sense. A more sensible choice for a class value would be social, as it pertains to the contents of
the <div>, not the style.

Code Example:

<!-- Division -->
<div class="social">
<p>I may be found on...</p>
<p>Additionally, I have a profile on...</p>
</div>
<!-- Span -->
<p>Soon we'll be <span class="tooltip">writing HTML</span> with the best of them.</p>
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Text-Based Elements

Many different forms of media and content exist online; however, text is predominant.
Accordingly, there are a number of different elements for displaying text on a web page. For
now, we will focus on the more popular elements, including headings, paragraphs, bold text to
show importance, and italics for emphasis.

Headings

Headings are block-level elements, and they come in six different rankings, <h1> through
<h6>. Headings help to quickly break up content and establish hierarchy, and they are key
identifiers for users reading a page. They also help search engines to index and determine the
content on a page.

Headings should be used in an order that is relevant to the content of a page. The primary
heading of a page or section should be marked up with an <h1> element, and subsequent
headings should use <h2>, <h3>, <h4>, <h5>, and <h6> elements as necessary.

Each heading level should be used where it is semantically valued, and should not be used to
make text bold or big—there are other, better ways to do that.

Here is an example of HTML for all the different heading levels and the resulting display on a
web page.

Code Example:

<hl>Heading Level 1</h1>
<h2>Heading Level 2</h2>
<h3>Heading Level 3</h3>
<h4>Heading Level 4</h4>
<h5>Heading Level 5</h5>
<h6>Heading Level 6</h6>

Paragraphs

Headings are often followed by supporting paragraphs. Paragraphs are defined using the <p>
block-level element. Paragraphs can appear one after the other, adding information to a page as
desired.
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Bold Text with Strong

To make text bold and place a strong importance on it, we will use the <strong> inline-level
element. There are two elements that will bold text for us: the <strong> and <b> elements. It
is important to understand the semantic difference between the two.

The <strong> element is semantically used to give strong importance to text, and is thus the
most popular option for bolding text. The <b> element, on the other hand, semantically means
to stylistically offset text, which is not always the best choice for text deserving prominent
attention. We have to gauge the significance of the text we wish to set as bold and to choose an
element accordingly.

Code Example:

<!-- Strong importance -->

<p><strong>Caution: </strong> Falling rocks.</p>

<!-- Stylistically offset -->

<p>This recipe calls for <b>bacon</b> and <b>mayonnaise</b>.</p>

Italicize Text with Emphasis

To italicize text, thereby placing emphasis on it, we will use the <em> inline-level element. As
with the elements for bold text, there are two different elements that will italicize text, each with
a slightly different semantic meaning.

The <em> element is used semantically to place a stressed emphasis on text; it is thus the
most popular option for italicizing text. The other option, the <i> element, is used semantically
to convey text in an alternative voice or tone, almost as if it were placed in quotation marks.
Again, we will need to gauge the significance of the text we want to italicize and choose an
element accordingly.

Code Example:

<!-- Stressed emphasis -->

<p>I <em>love</em> Chicago!</p>

<!-- Alternative voice or tone -->

<p>The name <i>Shay</i> means a gift.</p>
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Encoding Special Characters

To display special characters and punctuation marks that have special meaning in the html
language we need to encode those characters (similar to escape) in order to display them as
content.

Reserved characters in HTML must be replaced with character entities. Characters that are not
present on your keyboard can also be replaced by entities.

Special characters include various punctuation marks, accented letters, and symbols. When
typed directly into HTML, they can be misunderstood or mistaken for the wrong character; thus
they need to be encoded.

Each encoded character will begin with an ampersand, &, and end with a semicolon, ;. What falls
between the ampersand and semicolon is a character’s unique encoding, be it a name or
numeric encoding.

Code Example:
<p>Peter &amp; Mary ... </p> > displays: Peter & Mary

Or

<p>Peter &#38; Mary ... </p> > displays: Peter & Mary

You can use either the entity name (&amp;) or the entity number (&#38;). In general, an entity
name is easy to remember. But some browsers may not support all entity names, but the
support for numbers is good.

A common character entity used in HTML is the non-breaking space: &nbsp; A non-breaking
space is a space that will not break into a new line.

Two words separated by a non-breaking space will stick together (not break into a new line).
This is handy when breaking the words might be disruptive.

Another common use of the non-breaking space is to prevent browsers from truncating spaces in
HTML pages. If you write 10 spaces in your text, the browser will remove 9 of them. To add real
spaces to your text, you can use the &nbsp; character entity.
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@ Example 1-3: Character Entities

1. Create a file named Examplel_3.html containing the following code:

B “F\Documents\Courses\FullstackWebDevelopment'Scripts\HandsOnExamples_new\Class1\Solution'\Exa...
File Edit 5earch View Encoding Language Settings Tools Macre Run  Plugins Window X
D HBRLE s BD ety axBE 1 EEAa® BED
[=] Example1_3html E3 |

1 <!doctype html>
E{html lang="en">

<head>
<meta charset="UTF-B">
<title>Character Entities</title:>
</head>
<body>
<hl>Example 1-3</hl>
<p>An paragraph element is enclosed in
cpening and clesing tags using
<p> and </p><!--Interpreted as html paragraph element-->
glt;pagt; and &lt;/pé&gt;<!--Using character entities-->
brackets.</p>
- </body>
-</html>

length : 396 lines: 23

e I o 3 T O Y = P T %

Character Entities

<« G () filey//F;/Documents/Courses/FullSta: *** >

Example 1-3

An paragraph element is enclosed in opening and closing tags using
and

=p> and </p> brackets.

[ ]
-. Demo Example 1-1: HTML Page using Basic Elements

Execute the Demo Example
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2.5 Hyperlinks

Along with text, one of the core components of the Internet is the hyperlink, which provides the
ability to link from one web page or resource to another. Hyperlinks are established using the
anchor, <a>, inline-level element.

In order to create a link from one page (or resource) to another, the href attribute, known as a
hyperlink reference, is required. The href attribute value identifies the destination of the link.

Relative & Absolute Paths

The two most common types of links are:

> Links to other pages of the same website
» Links to other websites

These links are identified by their href attribute values, also known as their paths.

Links pointing to other pages of the same website will have a relative path, which does not
include the domain (.com, .org, .edu, etc.) in the href attribute value. Because the link is
pointing to another page on the same website, the href attribute value needs to include only the
filename of the page being linked to: about.html, for example.

Should the page being linked to reside within a different directory, or folder, the href attribute
value needs to reflect this as well. Say the about.html| page resides within the pages directory;
the relative path would then be pages/about.html.
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Linking to other websites outside of the current one requires an absolute path, where the href
attribute value must include the full domain. A link to Google would need the href attribute value
of http://google.com, starting with http and including the domain, .com in this case.

Here clicking on the text “"About” will open the about.html page inside our browser. Clicking the
text “Google,” on the other hand, will open http://google.com/ within our browser.

Code Example:

<!-- Relative Path -->
<a href="about.html|">About</a>
<!-- Absolute Path -->

<a href="http://www.google.com/">Google</a>

In general, it is considered best-practice to use relative URLs, so that your website will not be
bound to the base URL of where it is currently deployed. For example, it will be able to work on
localhost, as well as on your public domain, without modifications.

Some examples of relative paths are shown in Table 1.

Path

Description

<a href="page.html">

The " page.html " file is located in the same folder as the
current page

<a href="pages/page.html| ">

The " page.html " file is located in the images folder in the
current folder

<a href="/pages/page.html ">

The " page.html " file is located in the images folder at the
root of the current web

<a href="../page.html ">

The " page.html " file is located in the folder one level up
from the current folder

Table 1: Relative Path Examples

2. Basics of HTML
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@ Example 1-4: Anchor Element

1. Create a file named Examplel_4.html containing the following code:

B F\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples_new'\Class1\Solution\Example1_4.html ...

File Edit 5earch View Encoding Language Settings Tools Macre Run
scEHHERE LR sMbD otk x| BE
[=] Example1_4 himl E3 |

1 <!doctype html> ~
<html lang="en">

E <head>

<meta charset="UTF-B">

<title>Anchor Element</title>

- </head>

= <body>

<hl>Example 1-4</hl>

<a href="https://google.com">Google</a><!--Lhsolute Path-->

10 <hr />

Plugins Window 7 X

ST EEERa® @ E DN BB

[ T ' TR s, SO A [ =S P

11 <!-—Change relative path to sub folder pages——>
12 H <a href="Examplel 4 anchor.html"><!--Relative Path-->
13 - Local page relative to current page</a>

14 </body>
' L /html>

B F\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples_new\...

File Edit Search View Encoding Language Settings Tools Macre Run  Plugins Window ?
H Text M length : 403 1 123 S = = = -
yper Text M leng cOHREGR Rkl oe/heax|EE 1 EREH
|| Example1_4_anchor html E3 |

1 <!doctype html>
E<html lang="en">
<head>
<meta charset="UTF-8">
<title>Local Page</title>
</head>
<body>
<hl>Example 1-4</hl>
<p>This is a local page relative
to current page.</p>
<a href="Examplel 4 _html">
Going back to home</a>
</body>
>

[ I S O Y S S % |

(s B ]

=
W b = o

Anchor Element

Col:1 Sel:0]0 Windows (CRLF)  UTF-28
« ¢ o [ file:///F;/Documents/Courses/FullStac ***

Example 1-4

Google

Local page relative to current page
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Linking to an Email Address

Occasionally we may want to create a hyperlink to our email address—for example, hyperlink
text that says “"Email Me,” which when clicked opens a user’s default email client and pre-
populates part of an email. At a minimum the email address to which the email is being sent is
populated; other information such as a subject line and body text may also be included.

To create an email link, the href attribute value needs to start with mailto: followed by the email
address to which the email should be sent. To create an email link to mkremer@awesome.com,
for example, the href attribute value would be mailto:mkremer@awesome.com.

Additionally, subject, body text, and other information for the email may be populated. To add a
subject line, we will include the subject= parameter after the email address. The first parameter
following the email address must begin with a question mark, ?, to bind it to the hyperlink path.
Multiple words within a subject line require that spaces be encoded using %?20.

Adding body text works in the same way as adding the subject, this time using the body=
parameter in the href attribute value. Because we are binding one parameter to another we
need to use the ampersand, &, to separate the two. As with the subject, spaces must be
encoded using %20, and line breaks must be encoded using %0A.

Altogether, a link to mkremer@awesome.com with the subject of "Reaching Out” and body text
of "How are you” would require an href attribute value of

Code Example:

mailto:mkremer@awesome.com?subject=Reaching%200ut&body=How%20are%?20you.

Warning: The mailto link delegates the use of an e-mail program completely to the client
and the underlying OS. Depending on the client setup, the mailto link may not work at all!
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Opening Links in a New Window

One feature available with hyperlinks is the ability to determine where a link opens when clicked.
Typically, links open in the same window from which they are clicked; however, links may also
be opened in new windows.

To trigger the action of opening a link in a new window, use the target attribute with a value of
_blank. The target attribute determines exactly where the link will be displayed, and the _blank
value specifies a new window.

Code Example:
<a href="https://google.com/" target="_blank">Dr. Google</a>

Linking to Parts of the Same Page

Periodically we will see hyperlinks that link to part of the same page the link appears on. A
common example of these same-page links are “Back to top” links that return a user to the top
of a page.

We can create an on-page link by first setting an id attribute on the element we wish to link to,
then using the value of that id attribute within an anchor element’s href attribute.

Using the “Back to top” link as an example, we can place an id attribute value of top on the
<body> element. Now we can create an anchor element with an href attribute value of #top,
pound sign and all, to link to the beginning of the <body> element.

Code Example:

<body id="top">

<a href="#top">Back to top</a>

<./.I.30dy>

S
L Demo Example 1-2: HTML Page Using Anchor Links

Execute the Demo Example
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2.6 HTML Form Elements

Forms are an essential part of the Internet, as they provide a way for websites to capture
information from users and to process requests, and they offer controls for nearly every
imaginable use of an application.

Through controls or fields, forms can request a small amount of information—often a search
query or a username and password—or a large amount of information—perhaps shipping and
billing information or an entire job application.

We need to know how to build forms in order to acquire user input. In this chapter we will
discuss how to use HTML to mark up a form, which elements to use to capture different types of
data, and how to style forms with CSS.

We will not get too deep into how information from a form is processed and handled on the back
end of a website yet. Form processing is a deeper topic, and we will cover this later in this
course using server-side processing.

Initializing a Form

To add a form to a page, we will use the <form> element. The <form> element identifies where
on the page control elements will appear. Additionally, the <form> element will wrap all of the
elements included within the form, much like a <div> element.

Syntax:

<form action="action_value" method="method name”>

</form>

A handful of different attributes can be applied to the <form> element, the most common of
which are action and method:

» The action attribute contains the URL to which information included within the form will be
sent for processing by the server

» The method attribute is the HTTP method browsers should use to submit the form data.
Both of these <form> attributes pertain to submitting and processing data
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Text Fields & Textareas

When it comes to gathering text input from users, there are a few different elements available
for obtaining data within forms. Specifically, text fields and textareas are used for collecting
text- or string-based data. This data may include passages of text content, passwords,
telephone numbers, and other information.

Text Fields

One of the primary elements used to obtain text from users is the <input> element. The
<input> element uses the type attribute to define what type of information is to be captured
within the control. The most popular type attribute value is text, which denotes a single line of
text input.

Along with setting a type attribute, it is best practice to give an <input> element a hame
attribute as well. The name attribute value is used as the name of the control and is submitted
along with the input data to the server.

Code Example:

<input type="text" name="username">

The <input> element is self-contained, meaning it uses only one tag and it does not wrap any
other content. The value of the element is provided by its attributes and their corresponding
values.

2. Basics of HTML 26



Class 1 Introduction to Full-Stack Web Development

Originally, the only two text-based type attribute values were text and password (for password
inputs); however, HTML5 brought along a handful of new type attribute values.

These values were added to provide clearer semantic meaning for inputs as well as to provide
better controls for users. Should a browser not understand one of these HTMLS5 type attribute
values, it will automatically fall back to the text attribute value. Below is a list of the new HTML5
input types:

> color > file > tel

> date » month > time

> datetime > number > url

> email » range > week
» search

These <input> elements provide potential different controls and also on mobile devices change
the keyboard layout to account for specific keys to enter for this control, such as a phone
number would use only number keys.

Text Area

Another element that is used to capture text-based data is the <textarea> element. The
<textarea> element differs from the <input> element in that it can accept larger passages of
text spanning multiple lines.

The <textarea> element also has start and end tags that can wrap plain text. Because the
<textarea> element only accepts one type of value, the type attribute does not apply here, but
the name attribute is still used.

The <textarea> element has two sizing attributes:

» cols for width in terms of the average character width
» rows for height in terms of the number of lines of visible text

The size of a textarea, however, is more commonly identified using the width and height
properties within CSS.

Code Example:

<textarea name="comment" cols="10" rows="5">Add your comment here</textarea>
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@ Example 1-5: HTML Form Example using Various Text Input and Button

1. Create a file named Examplel_5.html containing the following code:

B F\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples_new\ Class1\Solution\Examplel_5.html - Notepad...

File Edit Search Miew Encoding Language Settings Tools Macre Bun Plugins  Window 2 X
cHEHER LA N0 ey 2% BE 1 ERENe® @ E DN W R

= Example1_S5html E3 |

1 <!doctype html> -

2 <html lang="en">

3 E <head>

- <meta charset="UTF-8">

5 <title>Form Input Elements</title>

G </head> -
7 B <body> -
8 <hl>Example 1-5</hl>

3 K <form id="frm" acticn="#">

10 <!-—Type=text is the default-->

11 <p><input type="text" id="txt" placehclder="Enter Text"></p> ||
12 <!——TInput type button-->

13 <p>»<input type="button" id="btn" value="Click here"></p>

14 <!--Textarea with initally 5 rows and 20 columns -->

15 <pr<textarea id="ta" rows="5" cols="20">Enter Text</textarea></p>
16 </form>
17 </body>

18 L</html>

Form Input Elements

Hyper Text Markup Lant length : 349 lines: 29

<« G [ filey//F/Documents/Courses/Full” === =

2. Execute the file in a browser:

Example 1-5

|Enter Text

Enter Text

[ ]
.l Demo Example 1-3: HTML Form Example using Various HTML5 Input Elements

Execute the Demo Example
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Multiple Choice Inputs & Menus

Apart from text-based input controls, HTML also allows users to select data using multiple choice
and drop-down lists. There are a few different options and elements for these form controls,
each of which has distinctive benefits.

Radio Buttons

Radio buttons are an easy way to allow users to make a quick choice from a small list of options.
Radio buttons permit users to select one option only, as opposed to multiple options.

To create a radio button, the <input> element is used with a type attribute value of radio. Each
radio button element should have the same name attribute value so that all of the buttons within
a group correspond to one another.

With text-based inputs, the value of an input is determined by what a user types in; with radio
buttons a user is making a multiple-choice selection. Thus, we have to define the input value.
Using the value attribute, we can set a specific value for each <input> element.

Additionally, to preselect a radio button for users we can use the Boolean attribute checked.

Code Example:

<input type="radio" name="day" value="Friday" checked> Friday
<input type="radio" name="day" value="Saturday"> Saturday
<input type="radio" name="day" value="Sunday"> Sunday

Check Boxes

Check boxes are very similar to radio buttons. They use the same attributes and patterns, with
the exception of checkbox as their type attribute value. The difference between the two is that
check boxes allow users to select multiple values and tie them all to one control name, while
radio buttons limit users to one value.

Code Example:

<input type="checkbox" name="day" value="Friday" checked> Friday
<input type="checkbox" name="day" value="Saturday"> Saturday
<input type="checkbox" name="day" value="Sunday"> Sunday
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@ Example 1-6: HTML Form Example using Check Boxes and Radio Buttons

1. Create a file named Examplel_6.html containing the following code:

B F\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples_new\Class1\Solution\Example1_6.html - Notepad...

File Edit Search Miew Encoding Language Settings Tools Macre Bun Plugins  Window 2
HHERGE D e ny x| BE 1 EREAE® DED BB &
[~ Example1_6 html E3 |

1 <!doctype html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Radio Button, Check Box</title>
</head>
<body>
<hl>Example 1-6</hl>
<form id="frm" acticn="#">
<!--Radio buttons, change name attribute -->
<input type="radio" name="rDay" value="Friday" checked> Friday
<input type="radio" name="rDay" value="Saturday"> Saturday
<input type="radio" name="rDay" value="Sunday"> Sunday
<hr />
<!--Check boxes —-->
<input type="checkbox" name="cDay" value="Friday" checked> Friday
<input type="checkbox" name="cDay" valus="Saturday"> Saturday
<input type="checkbox" name="cDay" wvalus="Sunday"> Sunday
- </ form>
- </body>
L</html>

m IS s AR W BT S P I %

Hyper Text Markup Lant length : 706 lines: 32 Ln:31 Col:1 Sel:0|0 Windows (CRLF)  UTF-8

Radio Button, Check Box

&« G [ filey///F/Documents/Courses/Full” === 3>

Example 1-6

® Friday O Saturday O Sunday

Friday [ Saturday [ ] Sunday
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Drop-Down Lists/Listboxes

Drop-down lists are a perfect way to provide users with a long list of options in a practical
manner. A long column of radio buttons next to a list of different options is not only visually
unappealing, it is daunting and difficult for users to comprehend, especially those on a mobile
device. Drop-down lists, on the other hand, provide the perfect format for a long list of choices.

To create a drop-down list we will use the <select> and <option> elements. The <select>
element wraps all of the menu options, and each menu option is marked up using the <option>
element.

The name attribute resides on the <select> element, and the value attribute resides on the
<option> elements that are nested within the <select> element. The value attribute on each
<option> element then corresponds to the name attribute on the <select> element.

Each <option> element wraps the text (which is visible to users) of an individual option within
the list.

Much like the checked Boolean attribute for radio buttons and check boxes, drop-down menus
can use the selected Boolean attribute to preselect an option for users.

Code Example:

<select name="day">
<option value="Friday" selected>Friday</option>
<option value="Saturday">Saturday</option>
<option value="Sunday">Sunday</option>
</select>

The Boolean attribute multiple, when added to the <select> element for a standard drop-down
list, allows a user to choose more than one option from the list at a time. Additionally, using the
selected Boolean attribute on more than one <option> element within the menu will preselect
multiple options.

The size of the <select> element can be controlled using CSS and should be adjusted
appropriately to allow for multiple selections. It may be worthwhile to inform users that to
choose multiple options they will need to hold down the Shift key while clicking to make their
selections.

Code Example:

<select name="day" multiple>
<option value="Friday" selected>Friday</option>
<option value="Saturday">Saturday</option>
<option value="Sunday">Sunday</option>
</select>

A listbox can be created by simply setting the size attribute to a value larger than 1.
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@ Example 1-7: HTML Form Example using Drop-Down and Listbox

1. Create a file named Examplel_7.html containing the following code:

B F\Documents\Courses\FullStack\WebDevelopment\Scripts\HandsOnExamples\Class1\Solution\Example1_7.html - Notepad++

File Edit Search View Encoding Language Settings Tools Macro Run
cAHERGLE sMbocny axEBF
[ Example1_7 html E3 |

1 <!doctype html> -

Plugins  Window 2 X
ST EREARAo® @ ED BB &

2 H<html lang="en":>
3 o <head>
- <meta charset="UTF-8">
5 <title>Drop-Down, Listbox</title>
6 </head>
7 H <hody>
8 <hl>Example 1-7</hl>
9 H <form id="frm" action="§">
10 <!--Drop-Down List -->
11 [ <select name="day" ><!--select Element -->
12 <option value="Friday" selected>Friday</option><!--option Element —-> =
13 <option value="Saturday">Saturday</option><!--option Element —-->
14 <option wvalue="Sunday">Sunday</option><!--option Element -->
15 - </select><!-—-End select Element -->
16 <hr />
17 <!--Listbox use multiple and/or size attribute —->
18 [ <p>When multiple is used, use [Ctrl] + Selection to
19 E select multiple rows</p>
20 H© <select name="day" multiple size="6é"><!--select Element with multiple and size -->
21 <option value="Monday" >Monday</option><!--option Element -->
22 <option wvalue="Tuesday" >Tuesday</option><!--option Element -->
23 <option value="Wednesday" >Wednesday</option><!--option Element —->
24 <option value="Thursday" >Thursday</option><!--option Element —-->
25 <option value="Friday" selected>Friday</option><!--option Element -->
26 <option walue="Saturday">Saturday</option><!--option Element -->
7 <option wvalue="Sunday">Sunday</option><!--option Element —-->
8 - </select><!--End select Element —-->
29 t </ form>
v :</ht:1]/_130dy> Drop-Down, Listhox

Hyper Text Markup Language file

&« & [ filey//F/Documents/Courses/Full. +== =

Example 1-7

When multiple is used, use [Ctrl] + Selection to select multiple
ows

Tuesday
Wednesday
Thursda

Saturday
Sunday
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Form Buttons

After a user inputs the requested information, buttons allow the user to put that information into
action. Most commonly, a submit input or submit button is used to process the data.

Submit Input

Users click the submit button to process data after filling out a form. The submit button is
created using the <input> element with a type attribute value of submit. The value attribute is
used to specify the text that appears within the button.

Code Example:

<input type="submit" name="submit" value="Send">

Submit Button

As an <input> element, the submit button is self-contained and cannot wrap any other content.
If more control over the structure and design of the input is desired—along with the ability to
wrap other elements—the <button> element may be used.

The <button> element performs the same way as the <input> element with the type attribute
value of submit; however, it includes opening and closing tags, which may wrap other elements.
By default, the <button> element acts as if it has a type attribute value of submit, so the type
attribute and value may be omitted from the <button> element if you wish.

Rather than using the value attribute to control the text within the submit button, the text that
appears between the opening and closing tags of the <button> element will appear.

Code Example:

<button name="submit">
<strong>Send Us</strong> a Message
</button>
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Other Inputs

Besides the applications we have just discussed, the <input> element has a few other use
cases. These include passing hidden data and attaching files during form processing.

Hidden Input

Hidden inputs provide a way to pass data to the server without displaying it to users. Hidden
inputs are typically used for tracking codes, keys, or other information that is not pertinent to
the user but is helpful when processing the form. This information is not displayed on the page;
however, it can be found by viewing the source code of a page. It should therefore not be used
for sensitive or secure information.

To create a hidden input, you use the hidden value for the type attribute. Additionally, include
the appropriate name and value attribute values.

Code Example:

<input type="hidden" name="tracking-code" value="abc-123">

File Input

To allow users to add a file to a form, much like attaching a file to an email, use the file value for
the type attribute.

Code Example:

<input type="file" name="file">

@ Warning: Unfortunately, styling an <input> element that has a type attribute value of file
is a tough task with CSS. Each browser has its own default input style, and none provide much
control to override the default styling. JavaScript and other solutions can be employed to allow
for file input, but they are slightly more difficult to construct.

v
L ¥ Demo Example 1-4: HTML Form Example using Various HTML5 Form Elements

Execute the Demo Example
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2.7 Organizing Form Elements

Knowing how to capture data with inputs is half the battle. Organizing form elements and
controls in a usable manner is the other half. When interacting with forms, users need to
understand what is being asked of them and how to provide the requested information.

By using labels, fieldsets, and legends, we can better organize forms and guide users to properly
complete them.

Label

Labels provide captions or headings for form controls, unambiguously tying them together and
creating an accessible form for all users and assistive technologies. Created using the <label>
element, labels should include text that describes the inputs or controls they pertain to.

Labels may include a for attribute. The value of the for attribute should be the same as the value
of the id attribute on the form control the label corresponds to. Matching up the for and id
attribute values ties the two elements together, allowing users to click on the <label> element
to bring focus to the proper form control.

Code Example: |

<label for="username">Username</label>
<input type="text" name="user" id="username" >

If desired, the <label> element may wrap form controls, such as radio buttons or check boxes.
Doing so allows omission of the for and id attributes.

Code Example:

<label>
Username <input type="text" name="user" id="username">
</label>

Warning: The above wrapping of input controls inside labels might make it more difficult
for styling purposes. For example, if you want to align label and input horizontally.
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Fieldset

Fieldsets group form controls and labels into organized sections. Much like a <section> or other
structural element, the <fieldset> is a block-level element that wraps related elements,
specifically within a <form> element, for better organization. Fieldsets, by default, also include a
border outline, which can be modified using CSS.

Code Example:

<fieldset>
<label>
Username<input type="text" name="username">
</label>
<label>
Password<input type="text" name="password">
</label>
</fieldset>

Legend

A legend provides a caption, or heading, for the <fieldset> element. The <legend> element
wraps text describing the form controls that fall within the fieldset. The markup should include
the <legend> element directly after the opening <fieldset> tag. On the page, the legend will
appear within the top left part of the fieldset border.

Code Example:

<fieldset>
<legend>Login</legend>
<label>
Username<input type="text" name="username">
</label>
<label>
Password<input type="text" name="password">
</label>
</fieldset>
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2.8 Form & Input Attributes

To accommodate all of the different form, input, and control elements, there are a number of
attributes and corresponding values. These attributes and values serve a handful of different
functions, such as disabling controls and adding form validation. Described next are some of the
more frequently used and helpful attributes.

Disabled

The disabled Boolean attribute turns off an element or control so that it is not available for
interaction or input. Elements that are disabled will not send any value to the server for form
processing.

Applying the disabled Boolean attribute to a <fieldset> element will disable all of the form
controls within the fieldset. If the type attribute has a hidden value, the hidden Boolean attribute
is ignored.

Placeholder

The placeholder HTML5 attribute provides a hint or tip within the form control of an <input> or
<textarea> element that disappears once the control is clicked in or gains focus. This is used to
give users further information on how the form input should be filled in, for example, the email
address format to use.

The main difference between the placeholder and value attributes is that the value attribute
value text stays in place when a control has focus unless a user manually deletes it. This is great
for pre-populating data, such as personal information, for a user but not for providing
suggestions.
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Required

The required HTML5 Boolean attribute enforces that an element or form control must contain a
value upon being submitted to the server. Should an element or form control not have a value,
an error message will be displayed requesting that the user complete the required field.

Currently, error message styles are controlled by the browser and cannot be styled with CSS.
Invalid elements and form controls (failing validation), on the other hand, can be styled using
the :optional and :required CSS pseudo-classes.

Validation also occurs specific to a control’s type. For example, an <input> element with a type
attribute value of email will require not only that a value exist within the control, but also that it
is a valid email address.

Additional Attributes

Other form and form control attributes include, but are not limited to, the following. Please feel
free to research these attributes as necessary.

> accept » formmethod > min

» autocomplete » formnovalidate » pattern

> autofocus » formtarget > readonly

» formaction » max > selectionDirection
» formenctype » maxlength > step
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@ Example 1-8: Grouping Form Elements

1. Create a file named Examplel_8.html containing the following code:

B F\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples\ Class1\Solution'\ Example1_8.html - Notepad...

File Edit Search View Encoding Language Settings Tools Macre Run  Plugins Window F
cHHERLE s ak el 2z BF 1 ERELo®| @D BB G
[=] Example1_8html E3 |
1 <!doctype html>
<html lang="en">
<head>
<meta charset="UTF-8">
<title>Drop-Down, Listbox</title>
</head>
<body>
<hl>Example 1-8</hl>
<form id="frm" action="§#">
<fieldset><!--fieldset element——>
<legend>Login</legend><!--legend element—->
<label><!--label wrapped-->
Username:<input type="text" name="username" required>
</label>&nbsp; &nbsp;
<label for="password">Password</label>
<input type="password" name="pw" id="password":>
</fieldset><!--End fieldset element-->
</ form>
</body>
L</html>

S I T O T S T

Hyper Text Mz length: 576 lines: 31 Ln:26 Col:1 Pos: 367 Windows (CRLF)  UTF-8

2. Execute the file in a browser:

Drop-Down, Listbox

&« ¢ o [ =o file;///F/Documents/Courses/FullStack. *=+ & 17 In 0 & =

Example 1-8

Login
’7Usema.me:| | Password

[ ]
-l Demo Example 1-5: Advanced Form Elements

Execute the Demo Example
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3. Cascading Style Sheets (CSS)

CSS is a complex language that packs quite a bit of power. It is used to format html content and
add specific styles to it. In the early days, all of this formatting was done inside the HTML page.
That led to confusing and spaghetti-like HTML pages. Therefore, CSS style rules are now stored
in a separate file with a file extension of .css.

3.1 Overview of CSS

CSS allows us to add layout and design to our pages, and it allows us to share those styles from
element to element and page to page. Before we can unlock all of its features, though, there are
a few aspects of the language we must fully understand:

> First, it is crucial to know exactly how styles are rendered:
o How do different types of selectors work?
o How the order of those selectors can affect how our styles are rendered?
» How a few common property values that continually appear within CSS work, particularly
those that deal with color and length?
» How is the cascading of various style rules processed?

Understanding Common CSS Terms

In addition to HTML terms, there are a few common CSS terms you will want to familiarize
yourself with. These terms include

> selectors
» properties
> values

As with the HTML terminology, the more you work with CSS, the more these terms will become
second nature.
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3.2 CSS Style Rules

A CSS style rules is comprised of three main components as shown below:

Selector

~

Value

~—

—

Property

Figure 3: CSS Style Rule Components

Selectors

As elements are added to a web page, they may be styled using CSS. A selector designates
exactly which element or elements within our HTML to target and apply styles (such as color,
size, and position) to.

Selectors may include a combination of different qualifiers to select unique elements, all
depending on how specific we wish to be. For example, we may want to select every paragraph
on a page, or we may want to select only one specific paragraph on a page.

Selectors generally target an attribute value, such as an id or class value, or target the type of

element, such as <h1> or <p>.

Within CSS, selectors are followed with curly brackets, {}, which encompass the styles to be
applied to the selected element. The selector here is targeting all <p> elements.
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Properties

Once an element is selected, a property determines the styles that will be applied to that
element. Property names come after a selector, within the curly brackets, {}, and immediately
preceding a colon, :.

Code Example:
p{
color: ...;
font-size: ...;
)

There are numerous properties we can use, such as background, color, font-size, height, and
width, and new properties are often added. In the following code, we are defining the color and
font-size properties to be applied to all <p> elements.

Values

So far we have selected an element with a selector and determined what style we would like to
apply with a property. Now we can determine the behavior of that property with a value.

Code Example:
p{
color: orange;
font-size: 16px;
)

Values can be identified as the text between the colon, :, and semicolon, ;. Here we are
selecting all <p> elements and setting the value of the color property to be orange and the
value of the font-size property to be 16 pixels.

To review, in CSS our rule set begins with the selector, which is immediately followed by curly
brackets. Within these curly brackets are declarations consisting of property and value pairs.
Each declaration begins with a property, which is followed by a colon, the property value, and
finally a semicolon.

It is a common practice to indent property and value pairs within the curly brackets. As with
HTML, these indentations help keep our code organized and legible.
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3.3 Working with Selectors

Selectors, as previously mentioned, indicate which HTML elements are being styled. It is
important to fully understand how to use selectors and how they can be leveraged. The first step
is to become familiar with the different types of selectors. We will start with the most common
selectors: type, class, and ID selectors.

Type Selectors

Type selectors target elements by their element type. For example, should we wish to target all
division elements, <div>, we would use a type selector of div. The following code shows a type
selector for division elements as well as the corresponding HTML it selects.

Code Example:
HTML SS

<div>...</div> div{..7}

<div>...</div>

Class Selectors

Class selectors allow us to select an element based on the element’s class attribute value. Class
selectors are a little more specific than type selectors, as they select a particular group of
elements rather than all elements of one type.

Class selectors allow us to apply the same styles to different elements at once by using the
same class attribute value across multiple elements.

Within CSS, classes are denoted by a leading period, ., followed by the class attribute value.
Here the class selector will select any element containing the class attribute value of awesome,
including both division and paragraph elements.

Code Example:

HTML SS

<div class="emphasize">...</div> . emphasize { ... }

<p class=" emphasize ">...</p>
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ID Selectors

ID selectors are even more precise than class selectors, as they target only one unique element
at a time. Just as class selectors use an element’s class attribute value as the selector, ID
selectors use an element’s id attribute value as a selector.

Regardless of which type of element they appear on, id attribute values can only be used once
per page. If used they should be reserved for significant elements.

Within CSS, ID selectors are denoted by a leading hash sign, #, followed by the id attribute
value. Here the ID selector will only select the element containing the id attribute value of
divMain.

Code Example:

HTML SS

<div id="divMain">...</div> #divMain { ... }

Additional Selectors

Selectors are extremely powerful, and the selectors outlined here are the most common
selectors we will come across. These selectors are also only the beginning. Many more advanced
selectors exist and are readily available. When you feel comfortable with these selectors, do not
be afraid to look into some of the more advanced selectors.

All right, everything is starting to come together. We add elements to a page inside our HTML,
and we can then select those elements and apply styles to them using CSS. Now let us connect
the dots between our HTML and CSS, and get these two languages working together.
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3.4 Referencing CSS

In order to get our CSS talking to our HTML, we need to reference our CSS file within our HTML.
The best practice for referencing our CSS is to include all of our styles in a single external style
sheet, which is referenced from within the <head> element of our HTML document. Using a
single external style sheet allows us to use the same styles across an entire website and quickly
make changes sitewide.

E;l’ Note: Other options for referencing CSS include using internal and inline styles. You may
come across these options in the wild, but they are generally frowned upon, as they make
updating websites cumbersome and unwieldy.

To create our external CSS style sheet, we will want to use our text editor of choice again to
create a new plain text file with a .css file extension. Our CSS file should be saved within the
same folder, or a subfolder, where our HTML file is located.

Within the <head> element of the HTML document, the <link> element is used to define the
relationship between the HTML file and the CSS file. Because we are linking to CSS, we use the
rel (relationship) attribute with a value of stylesheet to specify their relationship. Furthermore,
the href (or hyperlink reference) attribute is used to identify the location, or path, of the CSS
file.

Consider the following example of an HTML document <head> element that references a single
external style sheet.

Code Example:

<head>
<link rel="stylesheet" href="main.css">
</head>
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In order for the CSS to render correctly, the path of the href attribute value must directly
correlate to where our CSS file is saved. In the preceding example, the main.css file is stored
within the same location as the HTML file, also known as the root directory.

If our CSS file is within a subdirectory or subfolder, the href attribute value needs to correlate to
this path accordingly. For example, if our main.css file were stored within a subdirectory named
stylesheets, the href attribute value would be stylesheets/main.css, using a forward slash to
indicate moving into a subdirectory.

At this point our pages are starting to come to life, slowly but surely. We have not delved into
CSS too much, but you may have noticed that some elements have default styles we have not
declared within our CSS. That is the browser imposing its own preferred CSS styles for those
elements. Fortunately, we can overwrite these styles fairly easily, which is what we will do next
using CSS resets.
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@ Example 1-9: Creating, Linking and Using CSS Stylesheet in HTML Page

1. Create a file named Examplel_9.html containing the following code:

B F:\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples\ClassT\Solution\Example1_9.html - Notepad++

File Edit 5earch View Enceding Language Settings Tools Macre  Run
sHHER G shk e hh @x|BE
[~ Example1_9.html E3 |

1 <!doctype html> ~

Plugins  Window I X

1 FEERu®| SRR BEEEay

2 [H<html lang="en">
3 H <head>
- <meta charset="UTF-8">
5 <link rel="stylesheet" href="Examplel 9.css">
6 <title>Using CSS Stylesheet</title>
7 </head>
8 H <body> _
9 <hl>Example 1-9</hl> =
10 H <div id="divForm"> <!--div element with id--»>
11 © <form id="frm" action="#">
12 H <fieldset><!--fieldset——>
13 <legend>Login</legend><!--legend-->
14 H <label><!--label wrapped-->
15 <!-—Add class clsInput——>
le Username:<input class="clsInput" type="text" name="username">
AN | </label>&nbsp;&nbsp;
18 <label for="password">Password:</label>
19 <input type="password" name="pw" id="password">
20 </fieldset>
21t </ form>
Ik AL EA SRR nlehRils | F\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples_new\Class1\G...
23 </body>
L</html> File Edit Search Miew Encoding Language Settings Tools Macro Run  Plugins  Window 7 X

cHEHRR LB JRR ey ax BRE1EREA= = ”
[~ Example1_9.css E4 |

2. Create a file named 1 H#divForm { /*ID Selector diwForm */
background-color: #cacacd4; /*bkg color */

Examplel_9.css height: 100px; /* height */

containing the width: 500px; /* width */

following code:

Hyper Text Markup Languagefile  length: 719 lines: 35

-}
Hinput[type=password] { /*Input type password selector */
background-color: #££9933; /*bkg color */

et B L Y S o |

-}

Hlakel { /*Element Selector labesl */

c ﬁh [j 10 font-weight: bold; /* font weight */
file:l] 1 L}

BH.clsInput { /*Class Selector clsInput*/
background-coloxr:#b96831; /*bkg color */

Using C55 Stylesheet

' -1
Example 1_9 length: 419 lines: 18 Ln:18 Col:1 5el: 0|0 Windows (CRLF)  UTF-8

Login

Username: [N Password:
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3.5 Using CSS Resets

Every web browser has its own default styles for different elements. How Google Chrome
renders headings, paragraphs, lists, and so forth may be different from how Internet Explorer
does. To ensure cross-browser compatibility, CSS resets have become widely used.

CSS resets take every common HTML element with a predefined style and provide one unified
style for all browsers. These resets generally involve removing any sizing, margins, paddings, or
additional styles and toning these values down. Because CSS cascades from top to bottom—
more on that soon—our reset needs to be at the very top of our style sheet. Doing so ensures
that those styles are read first and that all of the different web browsers are working from a
common baseline.

There are a bunch of different resets available to use, all of which have their own fortes. One of
the most popular resets is Eric Meyer’s reset (https://meyerweb.com/eric/tools/css/reset/),
which has been adapted to include styles for the new HTML5 elements.

If you are feeling a bit more adventurous, there is also Normalize.css, created by Nicolas
Gallagher (http://necolas.qgithub.io/normalize.css/). Normalize.css focuses not on using a hard
reset for all common elements, but instead on setting common styles for these elements. It
requires a stronger understanding of CSS, as well as awareness of what you would like your
styles to be.

%} Note: As previously mentioned, different browsers render elements in different ways. It is
important to recognize the value in cross-browser compatibility and testing. Websites do not
need to look exactly the same in every browser, but they should be close. Which browsers you
wish to support, and to what degree, is a decision you will need to make based on what is best
for your website.

In all there are a handful of things to be on the lookout for when writing CSS. The good news is
that anything is possible, and with a little patience we will figure it all out.
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3.6 The Cascade

We will begin breaking down exactly how styles are rendered by looking at what is known as the
cascade and studying a few examples of the cascade in action. Within CSS, all styles cascade
from the top of a style sheet to the bottom, allowing different styles to be added or overwritten
as the style sheet progresses.

For example, say we select all paragraph elements at the top of our style sheet and set their
background color to orange and their font size to 24 pixels. Then towards the bottom of our style
sheet, we select all paragraph elements again and set their background color to green, as seen
here.

Code Example:
pA

background: orange;
font-size: 24px;

b

p<{

s

background: green;

Because the paragraph selector that sets the background color to green comes after the
paragraph selector that sets the background color to orange, it will take precedence in the
cascade. All of the paragraphs will appear with a green background. The font size will remain 24
pixels because the second paragraph selector did not identify a new font size.

Cascading Properties

The cascade also works with properties inside individual selectors. Again, for example, say we
select all the paragraph elements and set their background color to orange. Then directly below
the orange background property and value declaration, we add another property and value
declaration setting the background color to green, as shown below.

Code Example:
pA

background: orange;
background: green;

bs

Because the green background color declaration comes after the orange background color
declaration, it will overrule the orange background, hence the paragraphs will appear with a
green background.

All styles will cascade from the top of our style sheet to the bottom of our style sheet. There are,
however, times where the cascade does not play so nicely. Those times occur when different
types of selectors are used and the specificity of those selectors breaks the cascade.
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3.7 Calculating Specificity

Every selector in CSS has a specificity weight. A selector’s specificity weight, along with its
placement in the cascade, identifies how its styles will be rendered.

We have already discussed the three different types of selectors: the type, class, and ID
selectors. Each of these selectors has a different specificity weight:

» The ID selector has a high specificity weight and holds a point value of 1-0-0
» The class selector has a medium specificity weight and holds a point value of 0-1-0
> The type selector has the lowest specificity weight and holds a point value of 0-0-1

As we can see, specificity points are calculated using three columns. The first column counts ID
selectors, the second column counts class selectors, and the third column counts type selectors.

What is important to note here is that the ID selector has a higher specificity weight than the
class selector, and the class selector has a higher specificity weight than the type selector.

%} Note: Specificity points are intentionally hyphenated, as their values are not computed from
a base of 10. Class selectors do not hold a point value of 10, and ID selectors do not hold a point
value of 100. Instead, these points should be read as 0-1-0 and 1-0-0 respectively.

The higher the specificity weight of a selector, the more superiority the selector is given when a
styling conflict occurs. For example, if a paragraph element is selected using a type selector in
one place and an ID selector in another, the ID selector will take precedence over the type
selector regardless of where the ID selector appears in the cascade.
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Code Example:
HTML CSS
<p id="food">...</p> #food {
background: green;
b
p<{
background: orange;
b

Here we have a paragraph element with an id attribute value of food. Within our CSS, that
paragraph is being selected by two different kinds of selectors: one type selector and one ID
selector.

Although the type selector comes after the ID selector in the cascade, the ID selector takes
precedence over the type selector because it has a higher specificity weight; consequently, the
paragraph will appear with a green background.

The specificity weights of different types of selectors are incredibly important to remember. At
times styles may not appear on elements as intended, and chances are the specificity weights of
our selectors are breaking the cascade, therefore our styles are not appearing properly.

Understanding how the cascade and specificity work is a huge hurdle, and we will continue to
cover this topic. For now, let us look at how to be a little more particular and intentional with our
selectors by combining them. Keep in mind that as we combine selectors, we will also be
changing their specificity.

Warning: CSS has an important declaration to override specificity. Use limportant at the
end of the selector rule but before the semicolon. The !limportant declaration can be easily
misused if misunderstood.
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3.8 Combining Selectors

So far we have looked at how to use different types of selectors individually, but we also need to
know how to use these selectors together. By combining selectors we can be more specific about
which element or group of elements we would like to select.

For example, say we want to select all paragraph elements that reside within an element with a
class attribute value of hotdog and set their background color to brown. However, if one of those
paragraphs happens to have the class attribute value of mustard, we want to set its background
color to yellow. Our HTML and CSS may look like the following:

Code Example:
HTML CSS
<div class="hotdog"> .hotdog p {
<p>...</p> background: brown;
<p>...</p> >
<p class="mustard">...</p> .hotdog p.mustard {
</div> background: yellow;
bs

When selectors are combined they should be read from right to left. The selector farthest to the
right, directly before the opening curly bracket, is known as the key selector. The key selector
identifies exactly which element the styles will be applied to. Any selector to the left of the key
selector will serve as a prequalifier.

The first combined selector above, .hotdog p, includes two selectors: a class and a type selector.
These two selectors are separated by a single space. The key selector is a type selector targeting
paragraph elements. And because this type selector is prequalified with a class selector of
hotdog, the full combined selector will only select paragraph elements that reside within an
element with a class attribute value of hotdog.

The second selector above, .hotdog p.mustard, includes three selectors: two class selectors and
one type selector. The only difference between the second selector and the first selector is the
addition of the class selector of mustard to the end of the paragraph type selector. Because the
new class selector, mustard, falls all the way to the right of the combined selector, it is the key
selector, and all of the individual selectors coming before them are now prequalifiers.

Reading the combined selector from right to left, it is targeting paragraphs with a class attribute
value of mustard that reside within an element with the class attribute value of hotdog.

Different types of selectors can be combined to target any given element on a page. As we
continue to write different combined selectors, we will see their powers come to life. Before we
do that, though, let us take a look at how combining selectors changes a selector’s specificity
weight.

3. Cascading Style Sheets (CSS) 52



Class 1 Introduction to Full-Stack Web Development

Specificity Within Combined Selectors

When selectors are combined, so are the specificity weights of the individual selectors. These
combined specificity weights can be calculated by counting each different type of selector within
a combined selector.

Looking at our combined selectors from before:

» First selector:
o .hotdog p, had both a class selector and a type selector
o Knowing that the point value of a class selector is 0-1-0 and the point value of a
type selector is 0-0-1
o The total combined point value would be 0-1-1, found by adding up each kind of
selector.
» Second selector:
o .hotdog p.mustard, had two class selectors and one type selector
o Combined, the selector has a specificity point value of 0-2-1 (The 0 in the first
column is for zero ID selectors, the 2 in the second column is for two class
selectors, and the 1 in the last column is for one type selector)

Comparing the two selectors, the second selector, with its two classes, has a noticeably higher
specificity weight and point value. As such it will take precedence within the cascade. If we were
to flip the order of these selectors within our style sheet, placing the higher-weighted selector
above the lower-weighted selector as shown here, the appearance of their styles would not be
affected due to each selector’s specificity weight.

In general, we want to always keep an eye on the specificity weights of our selectors. The higher
our specificity weights rise, the more likely our cascade is to break.
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@ Example 1-10: CSS Specificity

1. Create a file named Examplel_10.html containing the following code:

B F\Documents\Courses\FullStackWebDevelopment\Scriptsi\HandsOnExamples_newhClassT\Solution\Examplel_10.h...

Eile Edit Search View Encoding Language Settings Tools Macre Run  Plugins Window I X
cHHELLE s BbD 2e/an 2% EE 1 FEERaS QENBNE "
[=] Example1_10 html E3 |

1 <!doctype html>
<html lang="en">
g <head>
<meta charset="UTF-8">
<link rel="stylesheet" href="Examplel 10.css">
<title>CSS Specificity</title>
</head>
<body>
<hl>Example 1-10</hl>
<ul id="summer-drinks"><!-- unordered list -->
<!--ndd class favorite to any <li> item ——>
<li>Whiskey and Ginger Ale</li> <!--1i element -->
<1li class="favorite">Wheat Beer</li»<!--1i element -->
<li>Mimesa</li><!-—-11 element ——>
- </ul><!--End of unordered list -->

S B N Y =N S T ¥

- </body>
L</html>

B F\Documents\Courses\FullStackWebDevelopment\Scripts\HandsOnExamples\ClassT\Solution\...

File Edit 5earch VMiew Encoding Language Settings Tools Macre Run Plugins  Window 2
Hyper Tex length: 538 lines: 28 JEOBERELE FGD| ek ax BE 1 EEELE ®
[ Example1_10.css E3 |

1 Hul#summer-drinks 1i { /*Specificity: 1-0-2 */
font-weight: normal;
font-size: 16px;
color: black;

Create a file named
Examplel_10.css
containing the
following code:

-}

g/*

1. BAdd !important to color and font weight

2. Bdd more specificity: ul#summer-drinks 1i.favorite 1-1-2

Ly

El/* Using !important will work but not recommended
1: .favorite {

e e D file///F:/Documents/Co ] color: red !important;

] font-weight: bold !important;

}

: Ny
EXﬂmple 1—10 ] /*ul¢summer-drinks 1li.favorite Specificity 1-1-2 */
] BElul#summer-drinks 1li.favorite {

color: red ;

*» Whiskey and Ginger Ale ' font-weight: bold ;

» Wheat Beer -}
L] Mimosﬂ length : 490 lines: 24 Ln:24 Col:1 Pos:491 Windows (CRLF)  UTF-2

o [ AT B S U S

55 Specificity

[V T w'n]
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Layering Styles with Multiple Classes

One way to keep the specificity weights of our selectors low is to be as modular as possible,
sharing similar styles from element to element. And one way to be as modular as possible is to
layer on different styles by using multiple classes.

Elements within HTML can have more than one class attribute value so long as each value is
space separated.

Code Example:

HTML

<li class="important favorite standard”>....</li>

With that, we can place certain styles on all elements of one sort while placing other styles only
on specific elements of that sort.

We can tie styles we want to continually reuse to one class and layer on additional styles from
another class.
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Let us take a look at buttons, for example. Say we want all of our buttons to have a font size of
16 pixels, but we want the background color of our buttons to vary depending on where the
buttons are used. We can create a few classes and layer them on an element as necessary to
apply the desired styles.

Code Example:

HTML SS

<a class="btn btn-danger">...</a> .btn {

<a class="btn btn-success">...</a> font-size: 16px;
b

.btn-danger {
background: red;
b

.btn-success {
background: green;
bs

Here you can see two anchor elements, both with multiple class attribute values. The first class,
btn, is used to apply a font size of 16 pixels to each of the elements. Then, the first anchor
element uses an additional class of btn-danger to apply a red background color while the second
anchor element uses an additional class of btn-success to apply a green background color. Our
styles here are clean and modular.

Using multiple classes, we can layer on as many styles as we wish, keeping our code lean and
our specificity weights low.

¥ T
¥ Demo Example 1-6: Advanced CSS Stylesheet

Execute the Demo Example
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