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LESSON 1

A Quick Overview of Web Development

Topics Covered

V] Client-side web development languages.

V] Server-side web development languages.
Introduction

Learning HTML is the first step to becoming a web developer. But it is just one of several languages
you will need to know to create websites and web applications. In this lesson, you will learn where
HTML fits in the ecosystem of web development.

[]

'\OQ
1.1. HTML is Part of a Teamss® s,
X SR

Before you get started writing HTME“0de, it’s i%‘entant to understand where HTML fits in the

ecosystem of web development. Let’s first consider what happens when you visit a website. When you

type in a URL in the location bar of your browser (e.g., https://www.runners-home.com), the
browser makes a request from the web server for a web page. If you don’t specify the name of the file

you want (e.g., contact.html or about.html), the web server will send a default page, which is most

likely called index.html, index.php, index.cfm, or something similar. The web server returns that
web page to the browser for display. The web page may include references to other files:

e  Images to display on the page.

e  Style sheets to add formatting to the page.

e Scripts to add interactivity to the page.
The browser will download these referenced files as well. To get a better feel for this, do the following
in Google Chrome:

1. Asillustrated below...

A.  Click the three-vertical-dot icon in the upper right of Google Chrome:
B. Then select More tools.
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C. Then select Developer tools. This will open Chrome’s Developer tools.

New tab Ctrl+T

New window Ctrl+N

New incognito window  Ctrl+Shift+N

History 4
Downloads Ctrl+)
Bookmarks >
Zoom - 100% + -
Print... Ctrl+P
Cast...
Find... Ctrl+F
Save page as... Ctrl+S @ >
Create shortcut...
Edit Cut Copy Paste
Clear browsing data...  Ctrl+Shift+Del
. Settings
Extensions
) Help >
Task manager Shift+Esc
. Exit
Developer tools Ctrl+Shift+I

N !

, \Q; >
2. In Developer tools, select @h{@%&)& >

0

—
® A Elements  Console » ¢ X
® O W Y Q | View = = Group by frame | ¢ Preg
[Filter | @ Hide data URLs

Al XHR JS CSS Img Media Font Doc WS Manifest Other

3. IfDeveloper tools isn’t docked on the bottom of the browser, move it to the bottom to make
it easier to see the Network tab information:

1 X
Dockside 18 | q%u

Dock to bottom
Show console di_. _. -

Developer tools should now be at the bottom of the browser:
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- X
G Google x s =

<« cC o * BE @O0 ®E & :

@ https//www.google.com

About  Store Gmail Images  iif

Google

Q U
Google Search I'm Feeling Lucky
Advertising ~ Business  How Search works Privacy ~ Terms  Seftings
(% (1] | FElements Console  Sources Metwork  Performance ~ Memory  Application  Security  Audits Y
® O m Y Q Viw I=E = Group by frame | @ Preserve log Disable cache Offline No throttling ¥
F @ Hide data URLs [ill] | XHR JS CSS Img Media Font Doc WS Manifest Other

Recording network activity...
Perform a request or hit Ctrl + R to record the reload.

Learn more

4. Now, in the location bar of your browser, enter https://www.runners-home.com and
press Enter:

~

G Google X

+

https://www.runners—home.com/|

< > C 0O F

u should see something like this:

5.  After the page loads, take z @etwo

(x ﬂ Elements  Console  Sources Network  Performa
® O m ¥ Q | View i= = Group by frame =«
Filter ¥ Hide data URLs 4| XHR JS CSS
Name Status Type Initiator

|| www.runners-home.com 200 document Other

| togglejs 200 script (index)

__| normalize.css 200 stylesheet (index)

| all.css 200 stylesheet (index)

|| styles.css 200 stylesheet (index)

__| home-styles.css 200 stylesheet (index)

| runners-home.png 200 png (index)

= runners,jpg 200 jpeg (index)

|¥#| tips-running.png 200 png (index),

| tips-health.png 200 png (index)

| fa-brands-400.woff2 200 font (index)

__| fa-solid-900.woff2 200 font (index)
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A.  www.runners-home.com— Although it doesn’t specify the page, this represents the
main page you requested: the HTML page (usually called index).

B. toggle.js — A JavaScript page used for adding interactivity to the HTML page.
Notice in the fourth column that the initiator for this page is (index). That means
that the HTML code instructed the browser to download this page.

C. Style sheets ending with .css — CSS pages used for adding style and formatting to
the HTML page. Like the JavaScript page, these pages were also requested by the
HTML code.

D. Images ending with .png and . jpg — Images to display on the page. The images
were also requested by the HTML code.

E. Font files ending with .woff2 — Web fonts for adding custom fonts to your web
page.

F.  Though not shown in the screenshot above, you may also see favicon.ico — An
icon used to identify the website on the browser tab:

& C @https://www.runners—home.com/
\/</ <H

Note that favicon.ico only gets delivered when pages are sent from a web server. When you open
files in a browser directly from your file system, the favicon will not show up.

E J

As you can see, HTML, while essential, is just a piece of the puzzle. Web development involves a
combination of client-side-programming and server-side-programming languages. We will now introduce
the most common languages, but don’t worry if you don’t fully understand the role of each one. At
this point, the most important takeaway is that HTML is just one of many languages used in web
development.

[]

1.2. Client-side Programming

Client-side programming involves writing code that is interpreted by a browser, such as Google Chrome
or Safari, whether it be on your desktop or mobile device. The most common languages and technologies

used in client-side programming are HTML, Cascading Style Sheets (CSS), and JavaScript.
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*1.2.1. HTML

Hypertext Markup Language (HTML) is the language behind most web pages. The language is made

up of elements that describe the structure of the content on a web page.

% 1.2.2. Cascading Style Sheets

Cascading Style Sheets (CSS) are used in HTML pages to format and lay out the content. CSS rules
defining color, size, positioning, and other display aspects of elements are mixed within the HTML
code or in linked external style sheets.

% 1.2.3. JavaScript*

JavaScript is used to make HTML pages more dynamic and interactive. It can be used to validate forms,
pop up new windows, create audio and video controls, and create dynamic effects such as drop-down
menus and modal dialogs.

>
N> N
The term Ajax was originally a pseudgzacronym f(f@%onous JavaScript and XML,” but is now
used much more broadly to cover all méthods of communicating with a server using JavaScript.

o 1.2.4. Ajax

The main purpose of Ajax is to provide a simple and standard means for a web page to communicate
with the server without a complete page refresh.

s 1.2.5. JavaScript Frameworks

JavaScript frameworks are frameworks written in JavaScript that create a different approach to web
application design. Popular frameworks include Angular (https://angular.io), React
(https://reactjs.org), Vuejs (https://vuejs.org), and jQuery (https://jquery.com). You
should learn JavaScript before beginning to work with a JavaScript framework.

% 1.2.6. CSS Frameworks

CSS frameworks are frameworks that allow you to quickly design HTML pages with a predefined set

of CSS classes. The most popular CSS framework is Bootstrap (https://getbootstrap.com/),
which comes with a library of stylish components that you can easily incorporate into your website.

L. The word “JavaScript” is a trademark of Oracle. Microsoft’s version of this language is called JScript.
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Tailwind CSS (https://tailwindcss.com/) is a newer CSS framework that allows for more
customization, but requires a better understanding of CSS.

[

1.3. Server-side Programming

Server-side programming involves writing code that connects web pages with databases, XML pages,
email servers, file systems, and other systems and software accessible from the web server. The most
common server-side languages and programming frameworks are PHP, Java Enterprise Edition,

ASP.NET, ColdFusion, Node.js, and Python.

+1.3.1. PHP

PHP (https://www.php.net) is open source. It is the language behind WordPress and has long been
a popular alternative to proprietary languages such as ColdFusion and ASP.NET. PHP is lightweight
and relatively simple to learn. (b%}c}

N> <\
N _ SR
<O

< 1.3.2. Java EE <
Java EE (https://docs.oracle.com/javaee) is used in large web projects. With its power and

robustness comes a steep learning curve.

“ 1.3.3. ASPNET

Microsoft’s ASP.NET (https://docs.microsoft.com/aspnet) is not a language, but a framework

for writing websites and software. ASP.NET pages can be written in many languages, but the most
popular are C# (pronounced C-sharp) and Visual Basic NET (VB.NET).

%+ 1.3.4. ColdFusion

ColdFusion (https://coldfusion.adobe.com), created by Allaire (now owned by Adobe), is arguably
the simplest of all server-side languages. It is tag-based, which makes it look a lot like HTML and easier
for client-side programmers to understand than some of the other choices.
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+ 1.3.5. Node.js

Node.js (https://nodejs.org) isa JavaScript runtime that can run on the server, allowing developers
to use JavaScript for server-side scripting as well as client-side scripting.

% 1.3.6. Python

.
Python (https://www.python.org) has been a ash;oopen—source programming language for a
long time. There are many web frameworks,@gh Py@he most popular of which is Django

(https://www.djangoproject.c@ C)O

Conclusion

This lesson has provided a general overview of the different languages and frameworks commonly used
in web development. Again, don’t worry if you don’t remember all the different technologies and their
specific roles. Take it one step at a time. The first step is to learn HTML.
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LESSON 2

Introduction to HTML

Topics Covered

| Creating a simple HTML page.

V] Elements and attributes.

V] The skeleton of an HTML document. @Q
o >S5
Whitespace. ®® C)dQ
| Special characters.
M History of HTML.

Introduction

You’re likely learning HTML because you have dreams of creating a website; perhaps like one you have
seen or perhaps like no other that’s yet been created. You have the dream, now it’s time to start building
the foundation.

We will begin with a simple exercise.
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= Exercise 1: A Simple HTML Document

™) 5 to 15 minutes

In this exercise, you will create your first HTML document by simply copying some code. The purpose
is to give you some sense of the structure of an HTML document.

1. Create a new file in Visual Studio Code by '@w Text File from the File menu:
o

- Edit Selection View Go RuU

[ororne — ——— 1]

SEAF New File...

New Window

2. To save the file, select File > Save As...
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3.

Edit Selection View Go R
New Text File # N
New File... AXHEN
New Window 4 #EN
Open... #$0
Open Folder...
Open Workspace from File...
Open Recent >
Add Folder to Workspace...
Save Workspace As...
Duplicate Workspace
Save # S
Save All X3S

Save the file as hello-world.html in the HTMLBasics/Exercises folder:

IaSave As X
&« v ’r[ « HTML > HTMLBasics > Exercises ] v O Search Exercises »r
Organize * New folder = - Q
4+ Downloads ~ Name Date modified Type

b Music
. No items match your search.
= Pictures
& Videos
2305 (C)
v € >
File name:|| hello-world_htm|| I -
Save as type: Plain Text (*.txt;*.gitignore) 7

A Hide Folders Cancel

LESSON 2: Introduction to HTML | 11



4. Type the following exactly as shown:

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1">
<title>Hello world!</title>
</head>
<body>

<p>Hello world!</p>
</body>
</html>

5.  Save the file again and then open it in your browser either by navigating to the file in your
folder system and double-clicking it:

Iﬂ_ s | Exercises
« v 9 < HTMLBasics > Exercises
[] Name

1€ hello-world.html

%

Or by right-clicking the file in Visual Studio Code and selecting Open in Default Browser,
which you should have added when setting up Visual Studio Code:

<> hello-world.html X
HTML > HTMLBasics > Exercises > <> hello-world.html > & html > & head
1 <IDOCTYPE html>
2 <html lang="en">
3 <head>
4 <meta charset  Gg to Definition F12
° <m('ata name= Peek Definition Alt+F12
6 <title>Hello
7 </head> Find All References Shift+Alt+F12
8 <body> Peek References Shift+F12
9 <p>
10 Hello wor Open in Default Browser Ctrl+1
11 </p> Change All Occurrences Ctrl+F2

The page should appear as follows:
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@ Hello world! X +

C O O File | C/Webucator/HTML/HT.. % &

Hello world!

Solution: HTMLBasics/Solutions/hello-world.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width, initial-scale=1">
6. <title>Hello world!</title>

7. </head>

8. <body>

9. <p>Hello world!</p>

10. </body> (b%}Q)Q
11. </html> ‘@_ ’:%

2.1. HTML Elements, Attributes, and Comments

HTML elements describe the structure and content of a web page. Tags are used to indicate the beginning
and end of elements. The syntax is as follows:

<tagname>Element content</tagname>

%+ 2.1.1. Attributes

Tags often have astributes for further defining the element. Attributes usually come in name-value pairs.

Note that attributes only appear in the opening tag, like so:

<tagname attl1="value" att2="value">Element content</tagname>
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There are some attributes that do not need to take a value. You can think of them as being “on” when
the attribute is present and “off” when it is not. For example:

<tagname att>Element content</tagname>

The order of attributes is not important.

% 2.1.2. Empty vs. Container Tags

The tags shown above are called conzainer tags because they have both an opening and closing tag with
content contained between them. Tags that do not contain content are called empry tags. The syntax
is as follows:

<tagname>

or ‘»‘\30(\\

>
X
<tagname att1="value" att2="va]®®. ©0®

Shortcut Close

Empty tags may also be written as follows:
<tagname />

or

<tagname attl1="value" att2="value" />

The forward slash (/) at the end, just before the close angle bracket (>), explicitly indicates that this
tag is closed. In general, it is not necessary to use this shortcut close, but it also doesn’t cause any harm.
Our only recommendation is that if you use it, use it consistently.
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% 2.1.3. Blocks and Inline Elements

Block-level Elements

Block-level elements are elements that separate a block of content. For example, a paragraph (<p>)
element is a block-level element. Other block-level elements include:

1.

2
3.
4

Lists (<ul> and <01>)
Tables (<table>)
Forms (<form>)

Divs (<div>)

Inline Elements

Inline elements are elements that affect only snippets of content and do not block off a section of a

1.

page. Examples of inline elements include: (b%@'%
Links (<a>) be\p‘ Q‘Q*

2
3
4.
5

Images (<img>) %

Form elements (<input>, <button>, <select>, <textarea>, etc.)
Phrase elements (<em>, <strong>, <code>, etc.)

Spans (<span>) — wraps text without giving it any special meaning. Meaning and style can
be applied through its attributes.

You will learn what most of these elements do in upcoming lessons.

% 2.1.4. Comments

HTML comments are enclosed in <!-- and -->.

For example:

<!-- This is an HTML comment -->
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Commented content will not show up on the web page. It is meant for developers’ eyes only. However,
as illustrated in the following screenshot, users can see comments by viewing the source of the page.?
So don’t put anything in your comments that you wouldn’t want your site visitors to read.

@ Hello world! X + B H X

& C O @ File | »world-with-commenthtml ¢ ég :

Hello world!

@ hello-world-with-commenthtml| X +

< C O O viewsourceC/Users/nd.. ¥ M &

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width, initial-
scale=1">

6 <title>Hello world!</title>

7| </head>

8| <body>

9 <p>

10 Hello world!

11 </n

12 [<!—— Eventually, I'll add more content to this page.——>l
13| </body>

14| </html>

oA W N =

Comments are generally used for one of two purposes:

1. To write helpful notes about the code; for example, why something is written in a specific
way.

2. To comment out some code that is not currently needed, but may be used sometime in the
future.

[

2.2. The HTML Skeleton

At its simplest, an HTML page contains what can be thought of as a skeleton: the main structure of
the page. It looks like this:

2. You'll learn how to view the source of a page shortly.
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Demo 2.1: HTMLBasics/Demos/skeleton.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width, initial-scale=1">
6. <title></title>

7. </head>

8. <body>

9. <l--

10. Content that appears on the page goes in the body
11. (but I won't show up because I'm in a comment).
12. -—>

13. </body>

14. </html>

% 2.2.1. The head Element

The head element (<head>) contains content that is no@ayed on the page itself. Some of the
elements commonly found in the head are: rb.\
1. Tide of the page (<tit le@rs typically-show the title in the “title bar” at the top of

the browser window:

@ Hello world! X +

C ONO File | C/Webucator/HTML/HT... Y& g

Hello world!

<title>Hello world!</title>

2. Meta tags (<meta>), which contain descriptive information about the page.

3. Script blocks (<script>), which contain JavaScript code for adding functionality and
interactivity to a page.

4. Style blocks (<style>), which contain Cascading Style Sheet rules for formatting a page.

5.  References or links to external style sheets (<1ink>).

Here is an example head element:
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<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width, initial-scale=1">
<link href="styles.css" rel="stylesheet">

<script src="script.js"></script>

<title>Dummy title</title>

</head>

Don’t worry about the <link> and <script> tags. You'll le l_&about those when you learn CSS and
JavaScript. For now, it is enough to know that HTML@can reference CSS and JavaScript pages.

y ~$2" %
% 2.2.2.The body Eleme@,\\ c)o

The body element (<body>) contains all of the content that appears on the page itself. Tags that can
be placed within the <body> tag will be covered thoroughly throughout these lessons.

s 2.2.3. Whitespace

Extra whitespace is ignored in HTML. This means that all hard returns, tabs, and multiple spaces are
condensed into a single space for display purposes. Review the following demo:
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Demo 2.2: HTMLBasics/Demos/whitespace.html

1. <!DOCTYPE html>
2. <html lang="en">
3. <head>
4. <meta charset="UTF-8">
5. <meta name="viewport" content="width=device-width, initial-scale=1">
6. <title>Whitespace Example</title>
7. </head>
8. <body>
9. This is a sentence on a single line.
10.
11. This
12. is
13. a
14. sentence with
15. extra whitespace
16. throughout.
17.
18. </body>
19. </html>
=S
Lo

N> <\
Open HTMLBaSiCS/DemOS/WhiteWQ ir@b@o%/ser. You will see that the two sentences

in the code above will be rendered in exactly the sam&Wway. Notice that all extra whitespace is ignored:

— O X
@ Whitespace Example X +

&« C O @ File| C/Webucato/HTMI/HTML.. % B B B &

This is a sentence on a single line. This is a sentence with extra whitespace throughout.

Why is extra whitespace ignored?

Browsers ignore extra whitespace so that web developers can use hard returns, spaces, and tabs
to make their code readable. For example, we like to limit the length of one line of HTML code
to 120 characters as this makes it easier to read the code. But we don’t want text that we send
to the browser to also be limited to 120-character lines.
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2.3.Viewing the Page Source

Most browsers will let you view the source of an HTML page. This is a useful way to see what the
browser sees. In Google Chrome, you can do this by right-clicking the page and selecting View Page
Source:

= O X
@ Whitespace Example X -+

wee

&« C v @ File| C/Webucator/HTMU/HTML... % BE E B @

This is a sentence on a single line. This is a sentence with extra whitespace throughout.

Back Alt+Left Arrow
Forward Alt+Right Arrow
Reload Ctrl+R
Save as... Ctrl+S
Print... Ctrl+P
Cast...

Translate to English

View page source Ctrl+U
) i
Inspect Ctrl+Shift+I
S
(7 o
Lo 2
You will see the source of the page you cre te& @
2N2 SR
@ Whitespace Example X @ whitespace html X + o 2

ses

C Y @ viewsource:C/Webucator/.. v« [ E & O @

1
2| <html lang="en">

3| <head>

4| <meta charset="UTF-8">

5| <meta name="viewport" content="width=device-width, initial-scale=1">
6 <title>Whitespace Example</title>

7| </head>

8| <body>

9 This is a sentence on a single line.

0

1 This

12 is

13 a

14 sentence with
15 extra whitespace
16 throughout.

18 | </body>
19| </html>

This demonstrates that Chrome does see all the whitespace in the page source. But it condenses it when

it presents the web page.

[]
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2.4. Special Characters

Special characters (e.g., characters that do not show up on your keyboard) can be added to HTML

pages using entity names and numbers. For example, a copyright symbol (o) can be added using &copy ;

or &#169 ;. The following table shows some of the more common character references:3

HTML Entities

DESCRIPTION NUMBER| NAME [SYMBOL
Quotation mark &#34; &quot; |"
Single quotation mark (apostrophe) | &#39; &apos;
Ampersand &#38; &amp; |&
Less than &#60; &l <
Greater than &H#62; &gt; >
Non-breaking space &#160;  |&nbsp;
Cent sign &#162; | &ecent; i\
Pound sign &#163; &&4@3\‘
Yen sign &#16‘5%@%;1’;“ :
Euro sign @84; @9 €
Copyright &#169;  |&copy; |©
Registered trademark &#174;  |&reg; |°
Trademark &#8482; |&trade; |™
Inverted question mark &#191; &iquest; ¢
Inverted exclamation mark &#161;  |&dexcl; |;
Fraction: one-fourth &#188; |&fracl4; |Y4
Fraction: one-half &#189; &fracl2; |V
Fraction: three-fourths &#190; |&frac34; |%
En dash &#8211; |&ndash; |-
Em dash &#8212; |&mdash;|—
Dagger &#8224; |&dagger; |t
Horizontal ellipsis &#8230; |&hellip;

[l

official list of HTML entities.

See https://html.spec.whatwg.org/multipage/named-characters.html#named-character-references for the
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2.5. History of HTML

HTML has a long history and several versions:

1.  HTML was invented in the early 1990s.

2. In 1996, the World Wide Web Consortium (W3C)* began maintaining the HTML
specification. At that point, HTML was already on version 2.0.

HTML 3.2 and HTML 4.0 were both released in 1997.
4. XHTML, a separate XML version of HTML, was released in 2000.

5.  HTML5 was released in 2014 and updated to HTML 5.1 (now with a space before the 5) in
2016. As of this writing, it is in version 5.3.

6. For a while, two separate groups, the W3C and WHATWG> managed separate HTML
specifications, with at least a little tension between the two groups®. In 2019, the W3C gave
full control of the HTML standard to WHATWG.

&S
%251 HTML5/HTML5 _>=>
> SO

~\N<
You may hear a lot about HTMLS5 or ML 5. gof)a few years, the distinction between HTML 4
and HTML 5 was important. Today, you can simply think of everything as just HTML. The HTML

you use will be determined more by what modern browsers support than by what the specifications

specify.

+» 2.5.2. What This Means for You

As a web developer, you don’t need to be too concerned with this history. The question is: what can
you do today? The best, most developer-friendly online reference is kept by Mozilla at https://de
veloper.mozilla.org/en-US/docs/Web/HTML/Reference.

Because people have been writing HTML for a long time, web pages exist that use deprecated (phased
out) tags and outdated techniques, such as using color and bgcolor attributes instead of CSS to add
color to pages. Modern browsers tend to be backward compatible, but you should avoid using any
deprecated tags and attributes.

4. https://www.w3.org/standards/techs/html
5. https://html.spec.whatwg.org
6. https://en.wikipedia.org/wiki/HTML5#W3C_and_WHATWG_conflict
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To indicate that you are using the latest version of HTML, you should use the following DOCTYPE at
the beginning of every HTML document:

<!DOCTYPE html>

This DOCTYPE is completely backward compatible and will make all browsers work in “standards mode,”
which is almost definitely what you want.

Although they are not required, you should generally use the following <meta> tags:

<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1">

The first specifies the character set and the second makes web pages adjust for different screen sizes.

The opening of an HTML page should look like this (assum}qnéyour page is in English):
&S

<!DOCTYPE html> N>

<html lang="en"> @A"b‘ . OQQA

<head>

<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1">

[

2.6. The lang Attribute

The lang attribute is used to tell the browser and other user agents’ the language contained within an

element. While it is not required, the W3C recommends that 1lang be included in the <html> tag of
all HTML documents, like so:

<html lang="en">

According to the W3C,8 the 1ang attribute is helpful in:

7. A user agent is software that acts on behalf of the user. When used in web development, the term refers to a web browser or any
other software used to request a web page from the server.
8. https://www.w3.org/International/questions/qa-html-language-declarations
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1. Assisting search engines.

Assisting speech synthesizers.

Helping a user agent select glyph variants for high-quality typography.
Helping a user agent choose a set of quotation marks.

Helping a user agent make decisions about hyphenation, ligatures, and spacing.

AN A

Assisting spell checkers and grammar checkers.

If a portion of the page is written in a different language, you aawrap that portion in a tag that includes
the lang attribute, like this: Q

0
: th’ O Q’
<span lang="fr">Bonjour, mon an@pa > C)

A smart screen reader? could use that information to properly pronounce the French.

Conclusion

In this lesson, you have learned the basics of HTML. You should understand how an HTML page is
structured and understand the basic syntax of HTML tags. In addition, you have learned some of the
history of HTML.

9. Screen readers make it possible for visually impaired people to read web pages and other computer-based content. A widely used
screen reader is JAWS from Freedom Scientific (https://www.freedomscientific.com).

24 | LESSON 2: Introduction to HTML
EVALUATION COPY: Not to be used in class.


https://www.freedomscientific.com

LESSON 3

Paragraphs, Headings, and Text

Topics Covered

V] Paragraphs.

4| Headings.

[ Breaks and horizontal rules.
M Quoted text.

B
V] Prefi tted text. \Q‘ *
reformatted tex @’b’ C)QQ

V] Phrase elements.

Introduction

This lesson discusses how to properly mark up text. With just a few exceptions, it does not discuss how
to change the formatting or display of these elements. That is a task for CSS.

[]

3.1. Paragraphs

Paragraph text should be contained in <p> tags as shown in the following example:
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Demo 3.1: Text/Demos/paragraphs.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width, initial-scale=1">
6. <title>Paragraphs</title>

7. </head>

8. <body>

9. <!-- From Little Women by Louisa May Alcott-->

10. <p>Jo immediately sat up, put her hands in her pockets,

11. and began to whistle.</p>

12. <p>"Don't, Jo. It's so boyish!"</p>

13. <p>"That's why I do it."</p>

14. <p>"I detest rude, unladylike girls!"</p>

15. <p>"I hate affected, niminy-piminy chits!"</p>

16. <p>"Birds in their little nests agree," sang Beth, the peacemaker,
17. with such a funny face that both sharp voices softened to a laugh,
18. and the "pecking" ended for that time,</p:;;:‘

19. </body> N

20. </html>

This page will be rendered as follows:

@ Paragraphs X + B | X

< C O | @ File fl'ext,{%emos/paragraphs.html % B v@

Jo immediately sat up, put her hands in her pockets, and began to whistle.
"Don't, Jo. It's so boyish!"

"That's why I do it."

"I detest rude, unladylike girls!"

"I hate affected, niminy-piminy chits!"

"Birds in their little nests agree," sang Beth, the peacemaker, with such a funny face
that both sharp voices softened to a laugh, and the "pecking" ended for that time.

[]
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3.2. Heading Levels

HTML supports six levels of heading. The tags are <h1>, <h2>, <h3>, <h4>, <h5>, and <h6>,

descending in importance from <h1> to <h6>. Headings are block-level elements. Examine the following
code:

Demo 3.2: Text/Demos/headings.html

1 <!DOCTYPE html>

2 <html lang="en">

3 <head>

4 <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width, initial-scale=1">

6 <title>Heading Levels</title>

7 </head> s O’Q
——

8. <body> @

9. <h1>Heading Level 1</h1> (b,\ ®

10. <p>Paragraph following @leve@

11. <h2>Heading Level 2</h2>

12. <p>Paragraph following heading level 2.</p>

13. <h3>Heading Level 3</h3>

14. <p>Paragraph following heading level 3.</p>

15. <h4>Heading Level 4</h4>

16. <p>Paragraph following heading level 4.</p>

17. <h5>Heading Level 5</h5>

18. <p>Paragraph following heading level 5.</p>

19. <h6>Heading Level 6</h6>

20. <p>Paragraph following heading level 6.</p>

21. </body>

22. </html>

The following screenshot shows how they are formatted by default:
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@ Heading Levels x 4

C 0 | ® File | /Text/Demos/headings.html ¥ F@

Heading Level 1

Paragraph following heading level 1.

Heading Level 2

Paragraph following heading level 2.

Heading Level 3

Paragraph following heading level 3.
Heading Level 4

Paragraph following heading level 4.
Heading Level 5

Paragraph following heading level 5.
Heading Level 6

Paragraph following heading level 6.

W

&

3.3. Breaks and Horizontal Rules

The <br> tag forces a line break. The <hr> tag creates a horizontal rule across the page. The following
code shows how they are used:

Demo 3.3: Text/Demos/br-and-hr.html

8. <body>

9. <p>Sometimes<br>it is desirable<br>to break text across lines.</p>
10. <hr>

11. <p>And to separate text with horizontal rules.</p>

12. </body>

The following screenshot shows how they appear by default:
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— d X

@ Breaks and Horizontal Rules X +
< C ¢ | ® File | Text/Demos/br-and-hr.html ¥t @
Sometimes

it is desirable
to break text across lines.

And to separate text with horizontal rules.

Notice that the <br>and <hr> tags are both empty tags, meaning that they do not contain any content,
and therefore, do not have a corresponding closing tag.

[]

3.4. The div Element LS~

The div element (<div>) is used to c an@teqt d@ at is, it divides a segment of content
from the surrounding content. Visuéah’ls resultg.ﬁlacing the content on its own block, similar in
effect to putting a <br> tag before and after the content.

The following demo shows how div elements work:

Demo 3.4: Text/Demos/div-haiku.html

8. <body>

9. <h1>div Haiku</h1>

10. <div>I am the first div.</div>

11. <div>I'm the div in the middle.</div>
12. <div>I am the third div.</div>

13. </body>

The following screenshot shows how this will appear in the browser:
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@ div Haiku X + B = X

< C Y | @ File | /Text/Demos/div-haiku.html vt 8'3

div Haiku

I am the first div.
I'm the div in the middle.
I am the third div.

While the preceding demo illustrates how the div element works, it is more commonly used to separate
larger blocks of content. You will learn more about this in the Sectioning a Web Page lesson (see page

101).
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=] Exercise 2: Creating an HTML Page
) 15 to 25 minutes

In this exercise, you will create an HTML page from scratch. It should look like this:

@ @ @ Runners Home x 4+ Q

C 0 @ file:f//Users/natsdunn/Documents/Webucator/HTML/Text/Solutions/index.html »

Runners Home

Home | Resources | Calculator | Running Log | Running Terms | Links | Running Advice | Races | Register
Hello, Stranger!

Welcome to Runners Home

Advice

Best Running Tips

There are good ways to train and bad ways to train. To get the most out of your runs... Read more...
Best Health Tips

In addition to keeping up with your physical training, you must be sure to take care of your general health... Read more...

More advice articles...

Purpose

Runners Home is dedicated to providing you with:
- the most up-to-date information on running races.
- the best resources for runners.

Disclosure: This is not a real website.

© 2022 Runners Home. All rights reserved.

info@runners-home.com | Facebook | LinkedIn | Twitter

1. Create a new page in Visual Studio Code and save it as index.html in the Text/Exercises
directory.

2. Write code to make the page look like the one in the screenshot above.
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3. Save your work and open your new page in a browser to test it.

.- >
F\>,,/
Challenge \Q./ 2

2

AN

i\

. . - NS _ SR>
Use special characters instead of the to mal@re interesting bullets. Try &#8226 ;
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Solution: Text/Solutions/index.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width, initial-scale=1">
6. <title>Runners Home</title>

7. </head>

8. <body>

9. <h1>Runners Home</h1>

10. <div>

11. Home | Resources | Calculator | Running Log | Running Terms |
12. Links | Running Advice | Races | Register

13. </div>

14. <p>Hello, Stranger!</p>

15. <p>Welcome to Runners Home</p>

16. <h2>Advice</h2>

17. <h3>Best Running Tips</h3>

18. <p>There are good ways to train and bad ways tq:}rain. To get
19. the most out of your runs... Read morgii’

20. <h3>Best Health Tips</h3> \Q. s

21. <p>In addition to keeping u wm%r hy@t aining, you
22. must be sure to take carsisityour gé;ildﬁ health...

23. Read more...</p>

24. <p>More advice articles...</p>

25. <h2>Purpose</h2>

26. <p>Runners Home is dedicated to providing you with:<br>

27. - the most up-to-date information on running races.<br>
28. - the best resources for runners.

29. </p>

30. <p>Disclosure: This is not a real website.</p>

31. <hr>

32. <p>&copy; 2022 Runners Home. All rights reserved.</p>
33. <div>

34. info@runners-home.com |

35. Facebook |

36. LinkedIn |

37. Twitter

38. </div»>

39. </body>

40. </html>
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Challenge Solution: Text/Solutions/index-challenge.html

26. <p>Runners Home is dedicated to providing you with:<br>

27. &#8226; the most up-to-date information on running races.<br>
28. &#8226; the best resources for runners.
29. </p>
S
1=
~\ O~

3.5.Quoted Text < <
The <blockquote> and <qg> tags are used to designate quoted text. Both elements can take the cite

attribute, which is used to reference the source. The value of the cite attribute, which is used to point
to a URL with information about the quote, will not be visible on the page by default, but could be
made accessible using JavaScript.

blockquote is a block-level element, while q is an inline element. See the following example:
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Demo 3.5: Text/Demos/quotes.html

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

<body>
<h1>The Declaration of Independence</h1>
<p>The Declaration of Independence begins with the paragraph:</p>
<blockquote
cite="https://www.ushistory.org/declaration/document/index.html">
<p>When in the Course of human events it becomes necessary for one
people to dissolve the political bands which have connected them
with another and to assume among the powers of the earth, the
separate and equal station to which the Laws of Nature and of
Nature's God entitle them, a decent respect to the opinions of
mankind requires that they should declare the causes which impel
them to the separation.</p>
</blockquote>

<p>The second paragraph, which begins

<q cite="https://www.ushistory.org/declaration/document/index.html">We
hold these truths to be self-evident, that all men are created
equal...</g> is more widely known.</p>

</body>
SO

TS

Most browsers add margins to blockquotes on both the left and right and wrap text nested in <q> tags
with quotes. Google Chrome renders this page as follows:

@ Quotes X + - = X

& C 1 | © File | TML/Text/Demos/quoteshtml ¢ @ B E B U‘Q

The Declaration of Independence

The Declaration of Independence begins with the paragraph:

When in the Course of human events it becomes necessary for one people to
dissolve the political bands which have connected them with another and to
assume among the powers of the earth, the separate and equal station to which the
Laws of Nature and of Nature's God entitle them, a decent respect to the opinions
of mankind requires that they should declare the causes which impel them to the
separation.

The second paragraph, which begins “We hold these truths to be self-evident, that all men are
created equal...” is more widely known.

Some notes:

1. Modern browsers don’t do anything visual with the cite attribute.
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2. Blockquotes should not be used for formatting purposes. If you want to add margins around

an element, you should use Cascading Style Sheets (CSS).

3. Blockquotes cannot be contained within paragraphs.

4.  Blockquotes cannot have text as a direct child. Usually, blockquotes contain paragraphs (<p>
tags).

[

3.6. Preformatted Text

Occasionally, it is desirable to output content as it is laid out in the code, whitespace and all. The <pre>
tag is used for this purpose. It is often used in online coding tutorials so that the whitespace shown in
the tutorial reflects how it would appear in the document it represents. The following code shows how

<pre> is used.

Demo 3.6: Text/Demos/pre.html

1.  <!DOCTYPE html> '\OQ

2. <html lang="en"> (5_\'

3.  <head> (b\‘Q. ®

4. <meta charset="UTF-8"> @ o,

5. <meta name="viewport" conten —"width=degfc’e—width, initial-scale=1">
6. <title>Preformatted Text</title>

7. </head>

8. <body>

9. <h1>Your First HTML Page</h1>

10. <pre>

11. &Lt;'DOCTYPE html&gt;

12. &I1t;html lang="en"&gt;

13. &1lt;head&gt;

14. &I1t;title&gt;Hello world!&1t;/title&gt;
15. &1t;/head&gt;

16. &1t;body&gt;

17. &1t;h1&gt;Hello world!&1lt;/h1&gt;
18. &1t;/body&gt;

19. &1t;/html&gt;

20. </pre>
21. </body>
22. </html>

The page is rendered as follows:
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@ Preformatted Text X +

Your First HTML Page

<IDOCTYPE html>
<html lang="en">
<head>
<title>Hello world!</title>
</head>
<body>
<h1>Hello world!</hl>
</body>
</html>

— d X

& C 1 | ® File | HTML/Text/Demos/pre.html ¥¢ @ :

Notice that the whitespace within the <pre> tags is not condensed. Remove the <pre> tags and this

page will appear like this:

@ Preformatted Text X +

Your First HTML Page

- ad X

< C 0 | ® File | HTML/Text/Demos/pre.html ¥¢ @ :

<IDOCTYPE html> <html lang="en"> <head> <title>Hello world!</title>
</head> <body> <h1>Hello world!</h1> </body> </htm]>

[]

3.7. Inline Semantic Elements

Semantic (adj.): Of or relating to meaning, especially meaning in language.1°

Inline semantic elements provide meaningful information about the content they contain. The most

common elements of this type are em and strong. Both elements indicate that the content should be

10. https://www.ahdictionary.com/word/search.html?g=semantic
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emphasized. <strong> indicates stronger emphasis than <em>. Most browsers bold <strong> content

and italicize <em> content. Inline semantic elements are listed below: !!

1.

N W

10.

11.

12.

13.

14.

15.
16.

<abbr> — Used for abbreviations. Use the title attribute for the unabbreviated version.
Default styling varies.

<b> — Used to stylistically offset text without conveying any extra importance to it. Default
styling is usually bold. Use sparingly, if at all.

<cite> — Used to cite a creative work. Default styling is usually zza/ic.

<code> — Used to denote computer code. Default styling is usually monospace.
<dfn> — Used to indicate a term being defined. Default styling is usually zza/ic.
<em> — Used to add emphasis to text. Default styling is usually izalic.

<i>—Used to convey an alternate voice or mood. Default styling is usually izalic. Use sparingly,

if at all.

<kbd> — Used to denote user input (e.g., fro@ard or a voice input). Default styling
is usually monospace. \Q(b' A

>
<mark> — Used to mark @eciﬂ fite % importance. Default styling is usually
highlighted in some way.

<s> — Used to mark text as no longer accurate or relevant. Default styling is to put a line
through the text.2

<samp> — Used to denote output from a computer program. Default styling is usually
monospace.

<small> — Used to represent text as a side comment or “small print.” Default styling is usually
smaller than surrounding text.

<span>— Used as a generic wrapper of inline content. The <span> tag can be used for grouping
elements, and meaning and style can be added through adding attributes (e.g., id, class,
and lang).

<strong>— Used to add extra emphasis or importance to text. Default styling is usually bold.
<sub> — Used to denote a subscript.

<sup> — Used to denote a superscript.

1. For a complete list, see https://developer.mozilla.org/en-US/docs/Web/HTML/Element#inline_text_semantics.

12.  There are special elements used to indicate editorial changes: del (for deleted text) and ins (for inserted text). The del and ins
elements are usually used in draft documents or in documents that have an updated version.
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17. <time> — Used to denote a date and/or time. It can include a datetime attribute with a
machine-readable format of the enclosed date and/or time.

18. <u> —Indicates that text should have some form of n.@\textual annotation applied. By default,
this is an underline, but if you use this el, ent—you should probably change the default

oesgmi like a link. Avoid using the <u> tag

wing attention to spelling or grammatical

rendering to something different, sg

unless you have a specific se@h& cas

€Irors.

The following example shows how these inline elements are used.

LESSON 3: Paragraphs, Headings, and Text | 39



Demo 3.7: Text/Demos/inline.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width, initial-scale=1">
6. <title>Meaningful Inline Elements</title>

7. </head>

8. <body>

9. <h1>Meaningful Inline Elements</h1>

10.  <p>

11. The man yelled for his dog, <g><em>Come here, Snoopy!</em></q>
12. When Snoopy didn't come, he yelled louder,

13. <g><strong>Get over here now, Snoopy!</strong></q>

14. He had named his dog <b>Snoopy</b> after the dog in

15. <cite>Peanuts</cite>. After having called for him repeatedly,
16. he finally remembered that Snoopy didn't sgfsE§English.

17. He yelled, <g><dfn lang="es">Ven aca!</dfn>%7q>, which means
18. <i>Come here!</i> in Spanish. 60

N\
19. </p> ic:?
20. <pE Q/Q C)O

21. Snoopy will be signing autographs on <time datetime="1984-03-05t17:00">March
5, 1984 at 5:00pm</time>

22. <s>Call 555-555-555 for tickets.</s> Tickets no longer available.

23. </p>

24.  <p>

25. <mark>

26. Note that none of these tags should be used for formatting

27. purposes. All formatting should be handled with

28. <abbr title="Cascading Style Sheets">CSS</abbr>.

29. </mark>

30. </p>

31. <p><small>This is just legalese. Don't read it.</small></p>

32. </body>

33. </html>

The page is rendered as follows:
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( @ ® @ Meaningful Inline Elements X 4+ (v

C A @ /Documents/Webucator/HTML/Text/Demos/inline.html »

Meaningful Inline Elements

The man yelled for his dog, “Come here, Snoopy!” When Snoopy didn't come, he yelled
louder, “Get over here now, Snoopy!” He had named his dog Snoopy after the dog in
Peanuts. After having called for him repeatedly, he finally remembered that Snoopy didn't
speak English. He yelled, “Ven acd!”’, which means Come here! in Spanish.

Snoopy will be signing autographs on March 5, 1984 at 5:00pm Call-555-555-555fer tickets:
Tickets no longer available.

Note that none of these tags should be used for formatting purposes. All formatting should be
handled with CSS.

This is just legalese. Don't read it.
A\

All of these formatting effects can be created with CSS, so if you just want to change the formatting
without implying any specific meaning, you should use CSS instead.

We recommend avoiding the <b> and <i> tags. In most cases, <strong> and <em> are more appropriate.
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=] Exercise 3: Adding Inline Elements
& 5 to 10 minutes

In this exercise, you will add inline elements to the Runn@me home page.

1.

2
3.
4

Open index.html from the Tex Wses c@ry in Visual Studio Code.
Make the text “Hello, Stra&tronglygqgnasmed

Make the text “Disclosure: This is not a real website.” small.

Save your work and open your new page in a browser to test it.

Your finished page should look like this:
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-
@ ® @ Runners Home X =+ Q

q CcC 0 @ /Documents/Webucator/HTML/Text/Solutions/index-2.html »

Runners Home

Home | Resources | Calculator | Running Log | Running Terms | Links | Running Advice | Races | Register
Hello, Stranger!

Welcome to Runners Home

Adyvice

Best Running Tips

There are good ways to train and bad ways to train. To get the most out of your runs... Read more...
Best Health Tips

In addition to keeping up with your physical training, you must be sure to take care of your general health... Read more...

More advice articles...

Purpose

Runners Home is dedicated to providing you with:
» the most up-to-date information on running races.
* the best resources for runners.

Disclosure: This is not a real website.

© 2022 Runners Home. All rights reserved.

info@runners-home.com | Facebook | LinkedIn | Twitter
A

You are welcome to play around with additional tags. In fact, we encourage you to do so.
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Solution: Text/Solutions/index-2.html

9. <h1>Runners Home</h1>

10. <div>

11. Home | Resources | Calculator | Running Log | Running Terms |
12. Links | Running Advice | Races | Register

13. </div>

14. <p><strong>Hello, Stranger!</strong></p>

15. <p>Welcome to Runners Home</p>

16. <h2>Advice</h2>

17. <h3>Best Running Tips</h3>

18. <p>There are good ways to train and bad ways to train. To get
19. the most out of your runs... Read more...</p>

20. <h3>Best Health Tips</h3>

21. <p>In addition to keeping up with your physical training, you

22. must be sure to take care of your general health...
23. Read more...</p>
24. <p>More advice articles...</p>
22 <h2>Purpose</h2>. . - -\Q'.Q.
. <p>Runners Home is dedicated to provi -r&uu with:<br>
27. &#8226; the most up-to-date inf +On on@ng races.<br>
28. &#8226; the best resour@ﬁrunn@@
29. </p>

30. <p><small>Disclosure: This is not a real website.</small></p>
31. <hr>
32. <p>&copy; 2022 Runners Home. All rights reserved.</p>

33. <div>

34. info@runners-home.com |
35. Facebook |

36. LinkedIn |

37. Twitter

38. </div»>

Conclusion

In this lesson, you have learned to work with paragraphs, headings, and other text elements. You can
now create a basic HTML page.
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LESSON 4

HTML Links

Topics Covered

V] Basic text links.
V] Absolute and relative paths.

M Links that open in new tabs or windows.

V] Email links.

M Links to specific locations on a page. @Q
>

i >
Introduction B SN

The ability to link from one page to another is what gés HTML hyper. Calling it Hypertext, however,

is a bit of a misnomer, as images can also be linked.

[

4.1. Text Links

The tag for a link is perhaps the least intuitive of all the HTML tags. It is <a>, and it comes from the
word “anchor,” as <a> tags used to be used to create locations to link to, known as anchors, as well as

the links themselves. By itself, the <a> tag does nothing. To create a link, it requires the href attribute,
which takes as a value the path to the file or location to which to link. The syntax is as follows:

<a href="path_to_file">Link Text</a>
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A couple of examples:

<a href="bios/john-lennon.html">John Lennon</a>
<a href="https://www.webucator.com">Webucator</a>

[

4.2. Absolute vs. Relative Paths

Paths are absolute or relative:

e  Absolute paths always start from the top-level directory (the web root) and work their way
downward toward the referenced file.

e  Relative paths start from the current location (the location of the file containing the path)
and work their way to the referenced file from that location.

For the examples in this section, we will use the following directory tree:

4 wwwroot
4 about
<> company.html
<> contact.html
<> partners.html
4 bios
<> george-harrison.html
<> john-lennon.html
<> paul-mccartney.html
<> ringo-starr.html
> images

<> index.html

Things to notice:

1. The index.html file on the bottom is a direct child of the wwwroot folder.

2. The about, bios, and images folders are also children of the wwwroot folder. They each
contain their own files.

Assume that this site is located at https://www.example.com and that the wwwroot folder is the web

root, meaning that it is the top-level directory. This means that when a user visits https://www.ex
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ample.com/index.html, the index.html page within the wwwroot folder will be downloaded to
the browser.

< 4.2.1. Absolute Paths

An absolute path shows the complete path to a file starting from the web root.

The absolute path to the web root from a page on the same domain is simply a forward slash (/). So,

given the folder structure shown above, a link on company . html to index.html could be written like
this:

<a href="/index.html">Home Page</a>

The same link could be placed on any page in any folder below the wwwroot folder or on any page in
the wwwroot folder itself.

Using an absolute path, a link to company . html would include the about directory, like this:
’\GQ
<a href="/about/company.html">About Our C@'@

B> . SH
‘~/<./A <5

External Links

When linking to a file at a different domain, you must identify the location of the domain using the
domain name (or IP address) of the site. Again, assume that the directory structure shown above is

found at https://www.example.com. A link to company .html from another site would be written
like this:

<a href="https://www.example.com/about/company.html">About the Beatles</a>

% 4.2.2. Relative Paths

Relative paths can only be used to link to other files under the same web root. A relative path indicates
where a file is relative to the file that contains the link. The folder (or directory) that contains the file
being worked on is called the current directory. The relative path to another file that is also in the current
directory is just the name of that file. For example, since company . html and contact . html are found
in the same directory, they can link to each other simply by specifying the file name. The following
shows a link that could be used in contact.html to company.html:
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<a href="company.html">About Our Company</a>

The relative path to a file in a subdirectory of the current directory must include the name of the
subdirectory. For example, to link to company.html from index.html you must first point to the
about directory, like so:

<a href="about/company.html">About Our Company</a>

The relative path to a file in a directory above the current directory should begin with “../”. For
example, the following shows a link to index.html from company.html:

@Q
<a href="../index.html">Home Page</a> r-
TTSSE N

<XT e
s 4.2.3. Default Pages ‘

The web server administrator can set up default page names to look for when a path ends with a
directory name without specifying a file. Often these files are called index.html. In this case, the
following URLs would be identical, all loading index.html:

. https://www.example.com
. https://www.example.com/

. https://www.example.com/index.html

You can give this a try by visiting those pages at example.com, which is an actual website used for
demonstrating just this sort of thing:
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https://www.example.com
https://www.example.com/
https://www.example.com/index.html

@ Example Domain X +

&« C O @ https//www.example.com ODE & ® @ :

Example Domain

This domain is for use in illustrative examples in documents. You may use this
domain in literature without prior coordination or asking for permission.

More information...

[

4.3. Targeting New Tabs (§o‘i\

The target attribute is used to specify &w tab @dow) in which the linked page will
open. For example: @ C)O

<a href="company.html" target="newtab">Our Company</a>

If there is no open browser tab with the specified target name, a new tab will be opened with that
name. As long as that tab stays open, future links with the same target value will target that tab.

Note that “newtab” has no special meaning. We could name it “external,” “newwin,” “roxanne,” or
anything else we want.

Try it out by doing the following:

1. OpenLinks/Demos/links.htmlin Visual Studio Code and review the first two links below
the Targeting New Tabs heading:

<a href="https://www.amazon.com" target="newtab">Amazon</a>
<a href="https://www.nytimes.com" target="newtab">NY Times</a>

2. Open Links/Demos/links.html in your browser.
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3. Under Targeting New Tabs, click the Amazon link:

Targeting New Tabs

Amazgn
NY Tindes
Webucator

This link has a target of newtab. The page will open in a new tab:

@ Target X @ Amazon.com. Spend less. Smile i X +

0O @ amazon.com
Original Tab New Tab: newtab

4. Without closing the tab with Amazon in it, go bac%the tab that has 1inks.html open.

-

L
5. Under Targeting New Tabs, click the @;}/Hﬁk This link also has a target of newtab.

The page will open in the same tabd A ypened:
= <4
Q//&‘,’ S(”':’ !Q 2

@ Target X & The New York Times - Breaking I X +

C Y\ & nytimes.com
Original Tab New Tab: newtab

Other links targeting newtab would also open in that same tab.

* 4.3.1. blank Target

To force each link to target a brand new tab or window, use _blank as the value of the target attribute
as shown here:

<a href="company.html" target="_blank">0ur Company</a>

Try it out by doing the following:
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1.  Open Links/Demos/links.html in Visual Studio Code and review the third link below
the Targeting New Tabs heading:

<a href="https://www.webucator.com" target="_blank">Webucator</a>

2. Open Links/Demos/links.html in your browser if it’s not already open.

3. Under Targeting New Tabs, click the Webucator link:

Targeting New Tabs

Amazon
NY Times

Webucaior

This link has a target of _blank. The page will opa& a new tab:

™
& Links X Onlineand € X -+
T C 0O a WebuFtor.com
Original Tab New Tab: _blank

4. Without closing the tab with Webucator in it, go back to the tab that has 1inks.html open.

5. Under Targeting New Tabs, click the Webucator link again. Rather than reusing the same
tab, it will open the page in another brand new tab:

@ Links X Onlir X Onlir X +
I C 0 ﬁVcator.com
Original Tab New Tabs: _blank

As a rule of thumb, if you're going to have links open in new tabs, we would use a named target

rather than the generic _blank, so that the user doesn’t get inundated with new tabs.
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As an even more important rule of thumb, we would avoid targeting new tabs/windows altogether.
Some websites do this so that the linked page will not replace their web page, but it is bad design.
Generally, you do not want to surprise your users, who are accustomed to clicking the Back button to
get back to a page they were just on. When a link opens in a new tab or window, users cannot click
the Back button to get back to your page. Instead, they have to know to go back to the tab that your
page is on, making it even more difficult to get back to your page. An exception would be when you
are quite certain that the user wants to stay on your page because they are following a setup guide or
a tutorial. In this case, it can be helpful to target new tabs, so that the user can easily toggle back and
forth between the instructions they are following and the linked pages.

4.4. Email Links — \\

be’
Email links are used to open an em:&ﬁeﬁt to stag;r? emall message. The syntax is similar to the
links we have seen thus far. However, for email links, the value of the href attribute must begin with

mailto: and ends with an email address. For example:
<a href="mailto:paul@example.com">Email Paul</a>

It is good practice to include the email address as the text of the link, so that people who are printing
the page or whose setup does not support email links can see the actual email address. For example:

Email Paul at <a href="mailto:paul@example.com">paul@example.com</a>.
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=] Exercise 4: Adding Links

) 40 to 60 minutes

In this exercise, you will add links to the pages of the Runners Home website. The home page

(Links/Exercises/index.html) looks like this:

@ Runners Home X +

Runners Home

Hello, Stranger!

Welcome to Runners Home

Advice

Best Running Tips

Best Health Tips

More advice articles...

Purpose

Runners Home is dedicated to providing you with:
+ the most up-to-date information on running races!
+ the best resources for runners.

Disclosure: This is not a real website.

© 2020 Runners Home. All n‘%& reserved.

info@runners-home.com | Facebook | LinEedln | Twatter

<« C O @ File | C/Webucator/HTML/Links/Solutions/indexhtml  ¥r [ E B O

Home | Resources | Calculator | Running Log | Running Terms | Links | Running Advice | Races | Register

There are good ways to train and bad ways to train. To great the most out of your runs... Read more...

In addition to keeping up with your physical training, you must be sure to take care of your general health... Read more.

The links above the footer should go to the following pages:
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4 Exercises
4 advice
<> health-tips.html
<> index.html
<> running-tips.html
4 resources
<> calculator.html
<> index.html
<> links.html
<> run-log.html

<> terms.html

) <> register.html

The footer links should go to:

15. info@runners-home.com. This should be a@k.

16. https://www.facebook.com/wew A
_ < ;A R
17. https://www.linkedin. ompani ebucator

18. https://twitter.com/webucator

After you have finished adding links to the home page, open each of the other pages in the
Links/Exercises folder and add the same header and footer links that you added in index.html.

Copy and paste is your friend, but be careful: relative links on pages in subfolders will be different from
links in the root folder and from links in other subfolders.

In addition to the header and footer links, add the following links:

1. races.html

A.  “AJC Peachtree Road Race”: https://www.atlantatrackclub.org/peachtree
B. “Boilermaker”: https://www.boilermaker.com

C. “NYC Marathon”: https://www.nyrr.org/

2. advice/index.html
A.  “Running Tips”: the Running Tips page.
B. “Health Tips”: the Health Tips page.
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https://www.facebook.com/webucator
https://www.linkedin.com/companies/webucator
https://twitter.com/webucator

3. advice/health-tips.html and advice/running-tips.html

A.  “More Advice Articles”: Running Advice index page.

4. resources/index.html
A.  “Calculator”: the Calculator page.
B. “Running Log”: the Running Log page.
C. “Running Terms”: the Running Terms page.
D. “Links”: the Links page.

5. resources/links.html

A.  “Map My Run”: https://www. mapm@

“Runners World”: hteps: //Wv\@i% rswcu:ﬁscom

B.
C. “Strength Runmr@ str@@m g.com
D

“More Resources”: Resources index page.

6. resources/calculator.html, resources/run-log.html, and resources/terms.html

A.  “More Resources”: Resources index page.

You may find Visual Studio Code’s Compare Selected tool useful for comparing the solutions you
did in the Exercises folder with the ones we included in the Solutions folder.

1. In Visual Studio Code’s Explorer panel, hold down the Ctrl key and click the two files you
wish to compare. They should become highlighted.

2. Right-click one of the files and select Compare Selected:
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|<> terms.html
<> index.html
<> races.html
<> register.html
4 Solutions
4 advice
<> health-tips.html
<> index.html
<> running-tips.html

4 resources

<> calculator.html
<> index.html

<> links.html

28 Havene hinal

Open to the Side
Reveal in Explorer

Open in Terminal

Open in Default Browser

Compare Selected k

9

Ctrl+Enter
Shift+Alt+R

Ctrl+1

Cut Ctrl+X
Copy Ctrl+C
Copy Path Shift+Alt+C

Copy Relative Path

Rename

Delete

Ctrl+K Ctrl+Shift+C

F2

Delete

Z0

<d

3. You will get a side-by-side view of the files with differences highlighted.

4. Close the files when you are done comparing them:

s\resources\run-log.htm

s\Solutions\resources\run-log.html...  —

™ ¢ 91 O

By

X
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Solution: Links/Solutions/index.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44
45.
46.
47.
48.
49.
50.

<div>
<a href="index.html">Home</a> |
<a href="resources/index.html">Resources</a> |
<a href="resources/calculator.html">Calculator</a> |
<a href="resources/run-log.html">Running Log</a> |
<a href="resources/terms.html">Running Terms</a> |
<a href="resources/links.html">Links</a> |
<a href="advice/index.html">Running Advice</a> |
<a href="races.html">Races</a> |
<a href="register.html">Register</a>
</div>
<p><strong>Hello, Stranger!</strong></p>
<p>Welcome to Runners Home</p>
<h2>Advice</h2>
<h3>Best Running Tips</h3>
<p>There are good ways to train and bad ways to train. To get
the most out of your runs...
<a href="advice/running-tips.html">Read more...</a>
</p> . @Q
<h3>Best Health Tips</h3> @»

<p>In addition to keeping up wi hys aining, you
must be sure to take ca r gqg?r ealth

<a href="advice/health-tips.html">Read more. <Ia>
</p>
<p><a href="advice/index.html">More advice articles...</a></p>
<h2>Purpose</h2>
<p>Runners Home is dedicated to providing you with:<br>
&#8226; <a href="races.html">the most up-to-date
information on running races</a>.<br>
&#8226; <a href="resources/index.html">the best
resources for runners</a>.
</p>
<p><small>Disclosure: This is not a real website.</small></p>
<hr>
<p>&copy; 2022 Runners Home. All rights reserved.</p>
<div>
<a href="mailto:info@runners-home.com">info@runners-home.com</a> |
<a href="https://www.facebook.com/webucator">Facebook</a> |
<a href="https://www.linkedin.com/companies/webucator">LinkedIn</a> |
<a href="https://twitter.com/webucator">Twitter</a>
</div>
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Solution: Links/Solutions/races.html

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

<h2>Races</h2>
<div>

March 15th,
<a href="https://www.atlantatrackclub.org/peachtree">
AJC Peachtree Road Race

</a>,

10K, Atlanta, GA<br>

July 11th, . >

<a href="https://www.boilermaker.com">Boilermaker</a>,
15K, Utica, NY<br> A A\

November 3rd, <a href="https://www.nyrr.org/">NYC Marathon</a>,
26.22 mi, New York, NY S22

</div>

The links in the header and footer of races.html are the same as they are in index.html.

The solution to register.html is not shown as it only has links in the header and footer, which are

also the same as they are in index.html.
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Solution: Links/Solutions/advice/index.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

<div>
<a href="../index.html">Home</a> |
<a href="../resources/index.html">Resources</a> |
<a href="../resources/calculator.html”>Calculator</a> |
<a href="../resources/run-log.html">Running Log</a> |
<a href="../resources/terms.html">Running Terms</a> |
<a href="../resources/links.html">Links</a> |
<a href="index.html">Running Advice</a> |
<a href="../races.html">Races</a> |
<a href="../register.html">Register</a>
</div>
<h2>Running Advice</h2>
<div>
<a href="running-tips.html">Running Tips</a><br>
<a href="health-tips.html">Health Tips</a>
</div>
<p><small>Disclosure: This is not a real website.</small></p>

<hr>
es@ﬁx/w
\

<p>&copy; 2022 Runners Home. All rights r,

<a href="mailto:info@runners-home.com">info@runners-home.com</a> |
<a href="https://www.facebook.com/webucator">Facebook</a> |
<a href="https://www.linkedin.com/companies/webucator">LinkedIn</a> |
<a href="https://twitter.com/webucator">Twitter</a>
</div>

Solution: Links/Solutions/advice/health-tips.html

21.
22.
23.
24.
25.
26.

<h2>Health Tips</h2>
<p>Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Aliquam et gravida sapien, facilisis condimentum arcu.
Morbi eget dui iaculis, porttitor eros et, tincidunt erat...</p>
<p><a href="index.html">More Advice Articles</a></p>
<p><small>Disclosure: This is not a real website.</small></p>

The links in advice/running-tips.html are the same as in health-tips.html.
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Solution: Links/Solutions/resources/index.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

<div>
<a href="../index.html">Home</a> |
<a href="index.html">Resources</a> |
<a href="calculator.html">Calculator</a> |
<a href="run-log.html">Running Log</a> |
<a href="terms.html">Running Terms</a> |
<a href="links.html">Links</a> |

<a href="../advice/index.html">Running Advice</a> |
<a href="../races.html">Races</a> |
<a href="../register.html">Register</a>
</div>
<h2>Resources</h2> - <:f§:\
) >
<div> N

- <a href="run-log.html">Running Logf/aﬁ
- <a href="terms.html">Running Terms</a><br>
- <a href="links.html">Links</a>
</div>
<p><small>Disclosure: This is not a real website.</small></p>
<hr>
<p>&copy; 2022 Runners Home. All rights reserved.</p>
<div>

- <a href="calculator.html">Calcu1ator</a>42§§§5
>

<a href="mailto:info@runners-home.com">info@runners-home.com</a> |

<a href="https://www.facebook.com/webucator">Facebook</a> |

<a href="https://www.linkedin.com/companies/webucator">LinkedIn</a> |

<a href="https://twitter.com/webucator">Twitter</a>
</div>
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Solution: Links/Solutions/resources/links.html

10. <div>

11. <a href="../index.html">Home</a> |

12. <a href="index.html">Resources</a> |

13. <a href="calculator.html">Calculator</a> |

14. <a href="run-log.html">Running Log</a> |

15. <a href="terms.html">Running Terms</a> |

16. <a href="links.html">Links</a> |

17. <a href="../advice/index.html">Running Advice</a> |

18. <a href="../races.html">Races</a> |

19. <a href="../register.html">Register</a>

20. </div>

21. <h2>Useful Links</h2>

22. <div>

23. - <a href="https://www.mapmyrun.com">Map My Run</a><br>

24. - <a href="https://www.runnersworld.com">Runners World</a><br>
25. - <a href="https://strengthrunning.com">Strength Running</a>
26. </div»>

27. <p><a href="index.html">More Resources</a></p>
28. <p><small>Disclosure: This is not a real websi@s/small></p>

29. <hr> >

30. <p>&copy; 2022 Runners Home. All rig@@gerveg/w

31. <div> - ._A(b’ . C\Q

32. <a href="mailto:info@runners-home.com">info@runners-home.com</a> |
33. <a href="https://www.facebook.com/webucator">Facebook</a> |

34. <a href="https://www.linkedin.com/companies/webucator">LinkedIn</a> |
35. <a href="https://twitter.com/webucator">Twitter</a>

36. </div>

The links in the header and footer of resources/links.html are the same as they are in re
sources/index.html.

The header, footer, and “More Resources” links in resources/calculator.html, resources/run-
log.html, and resources/terms.html are the same as in resources/links.html.

[]

4.5. Lorem lpsum

You may have noticed that some of the pages on our site use the following text:
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Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Aliquam et gravida sapien, facilisis condimentum arcu.
Morbi eget dui iaculis, porttitor eros et, tincidunt erat...

This lorem ipsum text is commonly used as dummy placeholder text. You can copy it from

https://www.lipsum.com.

[]

4.6. The title Attribute

The title attribute can be used to provide a description about a link. The description is displayed by
the browser as a tooltip. Screen readers might read the description to a blind user.

Here’s an example:

<a href="https://www.webucator.com" title="Webucator Home Page">Webucator</a>
- e,

X S
SO
When you hover over this link, the tit 1@ = @
< [ Cant

Webucgtor

| Webucator Home Page

This is especially useful when using an image as a link as it might not be clear from the image itself
where the link points. The title attribute can be used to make the link destination clear. You will
learn how to do this in the next lesson.

[

4.7. Targeting a Specific Location on the Page

Every HTML element can take an id attribute, which uniquely identifies that element on the page.
The value of the id attribute must not contain any whitespace.
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To target a specific element on the page, the link’s href value should point to that element’s id attribute
prefaced with a number sign.

For example, assume you have an <h2> tag with the id of “john”:
<h2 id="john">John Lennon</h2>
To target that location, use:

<a href="#john">Read about John</a> \*@Q
S SN

You can also link to locations on ot@ C)CD

/

<a href="about.html#john">Read about John</a>

\

Or:

<a href="https://www.example.com/about.html#john">Read about John</a>

The following file shows more examples:
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Demo 4.1: Links/Demos/location-links.html

9. <h1>Targeting Locations on a Page</h1>

10. <h2>Links to Locations on Remote Pages</h2>

11. <div>

12. <a href="https://www.runners-home.com/resources/terms.html#dnf">DNF</a>
13. </div>

14. <h2>Links to Locations on This Page</h2>

15. <div>

16. <a href="#alice"

17. title="A MAD TEA-PARTY - Lewis Carroll">A Mad Tea-Party</a><br>
18. <a href="#cinderella"

19. title="CINDERELLA - the brothers Grimm">Cinderella</a><br>

20. <a href="#naughtyboy"

21. title="THE NAUGHTY BOY - H.C. Andersen">The Naughty Boy</a>

22. </div>

23. <hr>

24. <h2>Locations on This Page</h2>
25. <p>Each title below has an id attribute.</p>
26. <h3 id="alice">A MAD TEA-PARTY - Lewis Carroll§£E§>

27. <p>There was a table set out under a treeagfgﬁho t of the house, and

32. asleep, I suppose it does td&k i <:§:Q

33. <a href=”https://www.gufsiﬁéfg.org/ﬁgié§v11/11—h/11—h.htm#link2HCHaaa7”>
34. Continue reading</a></p>

35. <hr>

36. <h3 id="cinderella">CINDERELLA - the brothers Grimm</h3>
37. <p>The wife of a rich man fell sick: and when she felt that her end

49. on, and laughed at her and turned her into the kitchen.

50. <a href="https://www.gutenberg.org/files/11027/11027-h/11027-h.htm#cinderella"”>
51. Continue reading</a></p>

52. <hr>

53. <h3 id="naughtyboy">THE NAUGHTY BOY - Hans Christian Andersen</h3>
54. <p>Along time ago, there lived an old poet, a thoroughly kind old

58. blazed and the roasting apple hissed.

59. <a href="https://www.gutenberg.org/files/1597/1597-h/1597-h.htm#1ink2H_4_0017">
60. Continue reading</a></p>

61. <hr>

62. <div><a href="#top">Back to top</a></div>

63. </body>

64. </html>
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The “top” Keyword

You will notice in the demo that the last link is to “#top”, but there is no element on the page with

the id “top”. That is because “top” is a keyword. Browsers @w that “top” references the top of the

page \Q
’b

- «A(b S

Conclusion << <O

In this lesson, you have learned to create text links, to work with absolute and relative paths, to target
new tabs, to create email links, and to create and link to specific locations on a page.

66 | LESSON 4: HTML Links
EVALUATION COPY: Not to be used in class.



LESSON 5

HTML Images

Topics Covered

] Adding images to a website.
| Creating image links.
| Making images accessible.

| Providing image fallbacks.

Introduction

Modern browsers support several types of images, including:

S
e  Graphics Interchange Format (GIF) @

e  Joint Photographic Expert G o%@e (J PE&)‘)Q
e  Portable Network Graphics )

e  Scalable Vector Graphics (SVG)
e  Web Picture format (WebP)

WebP is generally the best choice for both image quality and compression and is supported by Chrome,
Edge, Firefox, Opera, and Safari, but not by Internet Explorer.

[]

5.1. Inserting Images

The <img> tag is used to include an image in an HTML page. The <img> tag is an empty tag, meaning
it has no closing tag. Its src attribute is used to reference an image file using a relative or absolute path.
Here is the syntax:

<img src="path_to_image_file" alt="alternative text">
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The following demo shows how to use the <img> tag:

Demo 5.1: Images/Demos/images.html

1. <IDOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width, initial-scale=1">
6. <title>Images</title> R (:)Q

; </head> (§

<body>

9. <h1>Images</h1> /_Q‘b'\,/_ C‘j)QQ’

10. <p><img src="https://www.google.com/images/logo.png" alt="Google Logo"></p>
11. <hr>

12. <p><img src="images/pooh. jpg" alt="Pooh Bear"></p>

13. <hr>

14. <p><img src="images/runners-home.png" alt="Runners Home"></p>
15. </body>

16. </html>

The page will render as follows:!3

13. The https://commons.wikimedia.org/wiki/File:R._John_Wright_Winnie_the_Pooh_Bear.jpg image is used under the terms of
GNU Free Documentation License, version 1.2 (https://commons.wikimedia.org/wiki/Commons:GNU_Free_Documentation_Li
cense,_version_1.2).
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® ® @ images

X s
q D

C N O File | Demosfimages.html|| & A  #*

Images

Google

% 5.1.1. Making Images Accessible

Alternative Text

To add alternative text for an image, use the alt attribute as shown below:
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<img src="logo.png" alt="Logo">

Alternative text is displayed...

1. When the user’s browser does not support images.
2. As the image is downloading.

3. When the user hovers over the image with the mouse (in some browsers).

Most importantly, alternative text is used by screen readers to describe an image for the visually impaired.

Providing Longer Descriptions

If an image depicts something complicated, such as a graph or chart, a longer description of the
image can be provided using the aria-describedby attribute.4
<>

S>>

% 5.1.2. height and wid%&&\?eso‘Qﬁ

O

The img element also takes height and width attributes that set the dimensions (in pixels) to use to
display the image on the page. It is not good practice to “resize” the image using these attributes. If
you use these attributes, you should set the values to the actual height and width of the image. Using

the height and width attributes lets the browser know how much space to allocate for the image
without having to wait for the image itself to download. Use of these attributes may promote faster
rendering of the web page:

<img src="logo.png" alt="Logo" height="100" width="300">

[]

5.2. Image Links

To create an image link, wrap an <a> tag around your image, like so:

14, See https://developer.mozilla.org/en-US/docs/Web/Accessibility/ARIA/Attributes/aria-describedby for
information on the aria-describedby attribute.
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<a href="index.html" title="Link to Home Page">
<img src="images/logo.png" alt="Logo">
</a>

The following demo shows some image links:

Demo 5.2: Images/Demos/image-links.html

9. <h1>Image Links</h1>
10. <a href="https://www.google.com" title="Visit Google">

11. <img src="https://www.google.com/images/logo.png" alt="Google Logo">
12. </a>

13. <hr>

14. <a href="https://en.wikipedia.org/wiki/Hundred_Acre_Wood"

15. title="Visit site about Winnie the Pooh">

16. <img src="images/pooh.jpg" alt="Pooh Bear">

17. </la>

18. <hr>

19. <a href="../Solutions/index.html" t1t1e—"L1nk to Home Page">
20. <img src="images/runners-home. pn%‘ mners Home Logo">
21. </a>

X
_______ Lines 22 through 2@ Qéij

Including the title attribute results in a tooltip in many browsers:
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=] Exercise 5: Adding Images to the Page
) 15 to 25 minutes

In this exercise, you will add images to index.html. Here is the resulting page:

®  ©® @ Runners Home x 4 (+]

g C MO @ nn/Documents/Webucator/HTML/Images/Solutionsfindex.html »

Runners Home

Hello, Stranger!

Welcome to Runners Home

Advice

Best Running Tips

There are good ways to train and bad ways to train. To get the most out of your runs... Read morg..,
Best Health Tips

a" Illll
In addition to keeping up with your physical training, you must be sure to take care of your general health... Read more..,
More advice articles..,
Purpose
Runners Home is dedicated to providing you with:

* the most up-to-date information on running races.
« the best resources for runners.

Disclosure: This is not a real website.

© 2022 Runners Home. All rights reserved.

info@ runners-home.com o @ o
[
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1. Open Images/Exercises/index.html for editing.

2. Add the following images, all of which are in the Images/Exercises/images directory. Be

sure to include alternative text.

A. runners-home.png should link to index.html.

B. tips-running.png!® should link to advice/running-tips.html.

%

C. tips-health.png!6 should link to advice/health-tips.html.

Y &
T

The https://pixabay.com/illustrations/running-woman-man-together-family-2897357 image is used under the terms of Pixabay
License (hteps://pixabay.com/service/license/).

The https://pixabay.com/illustrations/veggies-vegetables-healthy-food-2340299 image is used under the terms of Pixabay License
(https://pixabay.com/service/license/).

15.

16.
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D. facebook-icon.png, linkedin-icon.png, and twitter-icon.png!” should
replace the text used in the footer of the exercise file.

17. The https://pixabay.com/de/illustrations/icon-social-media-linkedin-facebook-2083456 image is used under the terms of Pixabay
License (hteps://pixabay.com/service/license/).
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Solution: Images/Solutions/index.html

9. <a href="index.html">
10. <img src="images/runners-home.png" alt="Runners Home">
1. </a>

27. <h3>Best Running Tips</h3>
28. <a href="advice/running-tips.html">

29. <img src="images/tips-running.png" alt="Running Tips">

30. </a>

31. <p>There are good ways to train and bad ways to train. To get
32. the most out of your runs...

33. <a href="advice/running-tips.html">Read more...</a>

34. </p>

35. <h3>Best Health Tips</h3>
36. <a href="advice/health-tips.html">

37. <img src="images/tips-health.png" alt="Health Tips">
38. </a>

S
54. <div> QXBO
55. <a href="mailto:info@runners—ho’ru@slnﬁ%Ners-home.com</a>
56. <a href="https://www.facebook.com/webucator">
57. <img src="images/facebook-icon.png" alt="Facebook Icon"></a>
58. <a href="https://www.linkedin.com/companies/webucator">
59. <img src="images/linkedin-icon.png" alt="LinkedIn Icon"></a>
60. <a href="https://twitter.com/webucator">
61. <img src="images/twitter-icon.png" alt="Twitter Icon"></a>
62. </div>

[]

5.3. Providing Alternative Images

All modern browsers support the newer WebP image type, which provides better quality and compression
than PNG, JPEG, and GIF images. Internet Explorer, however, does not. That may not be an issue
as Internet Explorer has a very small share of the market. However, if you do need to support Internet

Explorer, that doesn’t mean you cannot use WebP images. To do so, you will need to use the picture
element, like so:
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<picture>
<source srcset="images/logo.webp" type="image/webp">
<img src="images/logo.png" alt="logo">

</picture>

Notice that the picture element has a child source element with a srcset attribute that points to
the image file and a type attribute that indicates what type of image it is. If the browser supports that

type of image, it will use that file. If not, it will fall back on the image file in the subsequent img element.

More on WebP

For more information on WebP a ree toolg&nverting PNG and JPG files to WebP, see
https://developers.google.com/speed/webp.

Conclusion

In this lesson, you have learned to add images to a web page, to make those images accessible, to create

image links, and to use the picture element to provide image fallbacks.
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LESSON 6

HTML Lists

Topics Covered

V] Unordered lists.
V] Ordered lists.

] Definition lists.

Introduction

There are three types of lists in HTML: unordered, ordered, and definition lists. In this lesson, you
will learn how to create all three.

s
>
DD <\
Q"b’ QQ
6.1. Unordered Lists << S

Unordered lists are rendered as bulleted lists. Take a look at the following code sample:

Demo 6.1: Lists/Demos/beatles-unordered.html

9. <h1>Beatles</h1>

10. <ul>

11. <li>John Lennon</1li>

12. <li>Paul McCartney</li>
13. <li>George Harrison</li>
14. <li>Ringo Starr</li>

15. </ul>

The <ul> tag starts an unordered list. Each list item is contained in <1i></11i> tags. The following
screenshot shows how this code would be rendered:
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= O X
@ Beatles - unordered X +

< C © | @ File | nos/beatles-unordered.html ¥ @

Beatles

+ John Lennon

¢ Paul McCartney
¢ George Harrison
+ Ringo Starr

% 6.1.1. Nesting Unordered Lists

Unordered lists can also be nested. The browsers use indentation and different styles of bullets!8 to
display the nested lists. The following example shows how this works:

18.  Both the indentation and the style of bullet can be controlled with CSS.
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Demo 6.2: Lists/Demos/beatles-unordered-nested.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44 .
45.
46 .
47.
48.
49.

<h1>Beatles Lead Singers</h1>
<ul>
<li>John Lennon
<ul>
<li>Norwegian Wood (This Bird Has Flown)</li>
<1i>All You Need Is Love</li>
<li>Day Tripper</li>
<li>Can't Buy Me Love
<ul>
<li>John and Paul together</li>
</ul>
</1li>
<li>Lucy In The Sky With Diamonds</li>
</ul>
</1li>
<li>Paul McCartney
<ul>
<li>Lady Madonna</li>
P

<li>Lovely Rita</li>
<li>Eleanor Rigby</li> @
~\\‘ ~<:§:55

<li>Can't Buy Me Love
<ul> OA >
<li>John and Paul together</li>
</ul>
</1li>
<li>When I'm Sixty-Four</li>
</ul>
</1li>
<li>George Harrison
<ul>
<li>Here Comes The Sun</li>
<li>Roll Over Beethoven</li>
</ul>
</1li>
<li>Ringo Starr
<ul>
<li>Don't Pass Me By</li>
<li>Yellow Submarine</li>
</ul>
</1li>
</ul>
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Notice that the nested unordered lists are siblings to plain text. For example, the text “George Harrison”
and the unordered list that follows that text both are contained within the same parent <1i> tag. Only
list items, not lists themselves, can contain nested (i.e., child) lists. In other words, lists contain list
items, which can contain lists, which contain list items, which can contain lists, which contain list
items, and so on and so forth, ad infinitum.

Here is the resulting page:

= | X
e Beatles - unordered and nested X -+

& CcC O @ File | tles-unordered-nested.html Yt i@

Beatles Lead Singers

e John Lennon

o Norwegian Wood (This Bird Has Flown)

o All You Need Is Love

o Day Tripper

o Can't Buy Me Love

= John and Paul together

o Lucy In The Sky With Diamonds
¢ Paul McCartney

o Lady Madonna

o Lovely Rita

o Eleanor Rigby

o Can't Buy Me Love

= John and Paul together

o When I'm Sixty-Four
¢ George Harrison

o Here Comes The Sun

o Roll Over Beethoven
* Ringo Starr

o Don't Pass Me By

o Yellow Submarine

6.2. Ordered Lists

Ordered lists are similar to unordered lists. They are created with the <ol> tag and, by default, will
display list items with numbers. Take a look at the following code:

82 | LESSON 6: HTML Lists
EVALUATION COPY: Not to be used in class.



Demo 6.3: Lists/Demos/beatles-ordered.html

10.
11.
12.
13.
14.
15.

<h1>Beatles</h1>

<o0l>
<li>John Lennon</1li>
<li>Paul McCartney</li>
<li>George Harrison</li>
<li>Ringo Starr</li>

</ol>

e
S
The following screenshot shows how the cod Wv@ endered,
"b» O
@ Beatles - ordered X + =
< C ¢ | @® File | Yemos/beatles-ordered.html  ¥¢ &3

Beatles

1. John Lennon

2. Paul McCartney
3. George Harrison
4. Ringo Starr

X
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S

% 6.2.1. Nesting Ordered Lists S

Like unordered lists, ordered lists can be nest%&' ﬁl}j}n some word processing applications,
ted ordered lists will continue tod€diplayed uging fahdard numbers:
nested ordered lists will continue lisplayc L@.g)@ numbers

=

o

-
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Demo 6.4: Lists/Demos/beatles-ordered-nested.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44 .
45.
46 .
47.
48.
49.

<h1>Beatles Lead Singers</h1>
<ol>
<li>John Lennon
<ol>
<li>Norwegian Wood (This Bird Has Flown)</li>
<1i>All You Need Is Love</li>
<li>Day Tripper</li>
<li>Can't Buy Me Love
<ul>
<li>John and Paul together</li>
</ul>
</1li>
<li>Lucy In The Sky With Diamonds</li>
</ol>
</1li>
<li>Paul McCartney
<ol>
<li>Lady Madonna</li>
P

<li>Lovely Rita</li>
<li>Eleanor Rigby</li> @
~\\‘ ~<:§:55

<li>Can't Buy Me Love
<ul> OA >
<li>John and Paul together</li>
</ul>
</1li>
<li>When I'm Sixty-Four</li>
</ol>
</1li>
<li>George Harrison
<0l>
<li>Here Comes The Sun</li>
<li>Roll Over Beethoven</li>
</ol>
</1li>
<li>Ringo Starr
<0l>
<li>Don't Pass Me By</li>
<li>Yellow Submarine</li>
</ol>
</1li>
</ol>
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The resulting page looks like this:

- O X
@ Beatles - ordered and nested X +

& C © | @ File | reatles-ordered-nested.htm| ¥ i@

Beatles Lead Singers

1. John Lennon

1. Norwegian Wood (This Bird Has Flown)

2. All You Need Is Love

3. Day Tripper

4. Can't Buy Me Love

= John and Paul together

5. Lucy In The Sky With Diamonds
2. Paul McCartney

1. Lady Madonna

2. Lovely Rita

3. Eleanor Rigby

4. Can't Buy Me Love

= John and Paul together

5. When I'm Sixty-Four
3. George Harrison

1. Here Comes The Sun

2. Roll Over Beethoven
4. Ringo Starr

1. Don't Pass Me By

2. Yellow Submarine

As you can see, ordered lists can contain nested unordered lists (below Can’t Buy Me Love). The reverse
is also true.
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% 6.2.2. The type Attribute

The type attribute is used to change the numbering type. Possible values are shown in the following

table:

Values of the type Attribute

Value Description . <, 8
O
i Lowercase Roman Numerals O >

I Uppercase Roman NumeralQQ/ <

a Lowercase Letters

A Uppercase Letters
1 Numbers (default)

The following code illustrates how type is used:
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Demo 6.5: Lists/Demos/beatles-ordered-nested-type.html

10. <ol>

11. <li>John Lennon

12. <ol type="A">

13. <li>Norwegian Wood (This Bird Has Flown)</li>
14. <1i>Al1l You Need Is Love</li>

15. <li>Day Tripper</1li>

16. <li>Can't Buy Me Love

17. <ul>

18. <li>John and Paul together</li>

19. </ul>

20. </li>

21. <li>Lucy In The Sky With Diamonds</li>
22. </ol>

23. </li>

24 . <li>Paul McCartney

25. <ol type="A">

26. <li>Lady Madonna</li>

27. <li>lLovely Rita</li> <
28. <li>Eleanor Rigby</1li> ‘<:§;)
29. <li>Can't Buy Me Love ~\:5:;2>F ‘:&5
30. <ul> be’ OQ
31. <li>John and ﬁsgi;ibgethe

32. </ul>

33. </1i>

34. <li>When I'm Sixty-Four</li>

35. </0l>

36. </1i>

37. <li>George Harrison

38. <0l type="A">

39. <li>Here Comes The Sun</1li>

40. <li>Roll Over Beethoven</li>

41. </0l>

42. </1i>

43. <1li>Ringo Starr

44 . <0l type="A">

45. <li>Don't Pass Me By</li>

46 . <li>Yellow Submarine</li>

47. </0l>

48. </1i>

49, </ol>
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Here is the resulting page:

@ Beatles - ordered and nested wit X +

5

< C O [ ® File | s-ordered-nested-type.html s | €3

Beatles Lead Singers

1. John Lennon

A. Norwegian Wood (This Bird Has Flown)

B. All You Need Is Love

C. Day Tripper

D. Can't Buy Me Love

= John and Paul together

E. Lucy In The Sky With Diamonds
2. Paul McCartney

A. Lady Madonna

B. Lovely Rita

C. Eleanor Rigby

D. Can't Buy Me Love

= John and Paul together

E. When I'm Sixty-Four
3. George Harrison

A. Here Comes The Sun

B. Roll Over Beethoven
4. Ringo Starr

A. Don't Pass Me By

B. Yellow Submarine

List Types and CSS

As a rule, it is better to set the type of numbering using the CSS 1ist-style-type property.
The exception is when the value of the list item is meaningful as it sometimes is in legal or
technical documents. This is because you cannot be sure that CSS will be enabled.

Also note that the unordered tag (<ul>) used to have a type attribute as well, but this has been
deprecated in favor of CSS, so you should not use it.

% 6.2.3. The start Attribute

The start attribute is used to specify what number the list should start on. It takes an integer value.
For example:
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Demo 6.6: Lists/Demos/fifth-beatle.html

10. <ol>

11. <li>John Lennon</1li>

12. <li>Paul McCartney</li>

13. <li>George Harrison</li>

14. <li>Ringo Starr</li>

15. </ol>

16. <p>

17. People argue over who the

18. <a href="https://en.wikipedia.org/wiki/Fifth_Beatle">fifth</a>,
19. Beatle was. I'll just claim the spot myself:
20. </p>

21. <ol start="5">

22. <li>Nat Dunn</li>

23. </0l>

The following screenshot shows how the code will be e d@‘?
o

@ The start Attribute X 4+

C &Y @ File | C/Users/ndunn/OneDrive... Y% @

Beatles

1. John Lennon

2. Paul McCartney
3. George Harrison
4. Ringo Starr

People argue over who the fifth, Beatle was. I'll just claim the spot myself:

5. Nat Dunn

6.3. Definition Lists

Definition lists are used to define a list of terms. The following example is a modified version of an
example from the W3C Recommendation:!?

19.  heeps://www.w3.org/ TR/html4/struct/lists.html#edef-DD
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Demo 6.7: Lists/Demos/definition-list.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width, initial-scale=1">
6. <title>Definition List</title>

7. </head>

8. <body>

9. <h1>Definition List</h1>

10. <d1l>

11. <dt><dfn>Dweeb</dfn> (n.)</dt>

12. <dd>young excitable person who may mature into a

13. <em>Nerd</em> or <em>Geek</em></dd> ‘\QS\\

14. <dt><dfn>Hacker</dfn> (n.)</dt> >

15. <dd>a clever programmer</dd>ﬁfb\. ®

16. <dt><dfn>Nerd</dfn> (n.)</dt>" < ,O

17. <dd>technically bright but socially inept person</dd>
18. </dl>

19. </body>

20. </html>

1. The <d1> tag contains the definition list.

2. The <dt> tags contain the definition terms. Notice that these contain <dfn></dfn> tags,
which are used to indicate the term being defined.

3. The <dd> tags contain the definition descriptions.

The following screenshot shows how the code will be rendered:
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®  ® @ Definition List X <+
C QO O File | s/definition-listhtml | & A @

Definition List

Dweeb (n.)

young excitable person who may mature into a Nerd or Geek
Hacker (n.)

a clever programmer
Nerd (n.)

technically bright but socially inept person
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=] Exercise 6: Creating Lists
™ 40 to 60 minutes

In this exercise, you will add several lists to the Runners Home website.

Navigation Menu

On all the pages, you will update the main navigation at the top to look like this:

Runners Home

e Home

* Resources
o Calculator
o Running Log
o Running Terms
o Links

e Running Advice

e Races

* Register

Notice that there is a nested list under Resources.

In addition to the main navigation list, add the following lists:

1. index.html — Add an ordered list under Purpose on the home page:

Purpose

Runners Home is dedicated to providing you with:

1. the most up-to-date information on running races.
2. the best resources for runners.

2. races.html — Add an ordered list with nested unordered lists to the page:
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Races

1. AJC Peachtree Road Race

o Date: March 15th

o Distance: 10K

o Location: Atlanta, GA
2. Boilermaker

o Date: July 11th

o Distance: 15K

o Location: Utica, NY
3. NYC Marathon

o Date: November 3rd

c Distance: 26.22 mi

o Location: New York, NY

3. resources/index.html — Add an unordered list:

Resources

Calculator
Running Log
Running Terms
Links

4. resources/terms.html — Add a definition list to the page:

Running Terms

Aerobic
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aliquam et gravida sapien,
facilisis condimentum arcu. Morbi eget dui iaculis, porttitor eros et, tincidunt erat...
Bandit
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aliquam et gravida sapien,
facilisis condimentum arcu. Morbi eget dui iaculis, porttitor eros et, tincidunt erat...
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aliquam et gravida sapien,
facilisis condimentum arcu. Morbi eget dui iaculis, porttitor eros et, tincidunt erat...
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aliquam et gravida sapien,
facilisis condimentum arcu. Morbi eget dui iaculis, porttitor eros et, tincidunt erat...
Easy Run
Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aliquam et gravida sapien,
facilisis condimentum arcu. Morbi eget dui iaculis, porttitor eros et, tincidunt erat...
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5. resources/links.html — Add an unordered list to the page:

Useful Links

e Map My Run

e Runners World

» Strength Running
N>

6. advice/index.html — Ad m@fe/ isq&%page:

Running Advice

¢ Running Tips
e Health Tips
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Solution: Lists/Solutions/index.html

12. <h1>Runners Home</h1>

13. <ul>

14. <li><a href="index.html">Home</a></1li>

15. <li><a href="resources/index.html">Resources</a>

16. <ul>

17. <li><a href="resources/calculator.html">Calculator</a></1li>
18. <li><a href="resources/run-log.html">Running Log</a></1li>
19. <li><a href="resources/terms.html">Running Terms</a></1li>
20. <li><a href="resources/links.html">Links</a></1i>

21. </ul>

22. </1li>

23. <li><a href="advice/index.html">Running Advice</a></1i>

24. <li><a href="races.html" >Races</a></11¥E;>—

25. <li><a href="register.html" >Reglster</a></11>4§5

26. </ul> Q}U e

47. <h2>Purpose</h2>
48. <p>Runners Home is dedicated to providing you with:</p>

49. <ol>

50. <li><a href="races.html">the most up-to-date
51. information on running races</a>.</li>

52. <li><a href="resources/index.html">the best
53. resources for runners</a>.</li>

54. </ol>

The main navigation list should be included on all the pages. That is not shown in the solutions below.
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Solution: Lists/Solutions/races.html

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44 .
45.
46 .
47.
48.
49.
50.
51.
52.
53.
54.
55.

<h2>Races</h2>
<o0l>
<li>
<a href="https://www.atlantatrackclub.org/peachtree">
AJC Peachtree Road Race
</a>
<ul>
<li><strong>Date</strong>: March 15th</1li>
<li><strong>Distance</strong>: 10K</li>
<li><strong>Location</strong>: Atlanta, GA</li>

</ul>

</1li>

<li> ;\C)'Q\
<a href="https://www.boilermaker.com">Boilermaker</a>
BTSN

<li><strong>Date</strong>: July 11th</1i>"
<li><strong>Distance</strong>: 15K</li>
<li><strong>Location</strong>: Utica, NY</li>
</ul>
</1li>
<li>
<a href="https://www.nyrr.org/">NYC Marathon</a>
<ul>
<li><strong>Date</strong>: November 3rd</li>
<li><strong>Distance</strong>: 26.22 mi</li>
<li><strong>Location</strong>: New York, NY</li>
</ul>
</1li>
</ol>
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Solution: Lists/Solutions/resources/index.html

27.
28.
29.
30.
31.
32.
33.

<h2>Resources</h2>

<ul>
<li><a href="calculator.html">Calculator</a></li>
<li><a href="run-log.html">Running Log</a></li>
<li><a href="terms.html">Running Terms</a></li>
<li><a href="links.html">Links</a></1i>

</ul>

Solution: Lists/Solutions/resources/terms.html

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44 .
45.
46 .
47 .
48.
49.
50.
51.
52.
53.

<h2>Running Terms</h2>
<dl>
<dt id="aerobic">Aerobic</dt>

<dd>Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Aliquam et gravida sapien, facilisis con@éégﬁtum arcu.

Morbi eget dui iaculis, porttitor erPs,et, tincidunt erat..

<dt ic|="|oanc|it">|3andit<@f§"/ﬂa — S

<dd>Lorem ipsum dolor sit et, consectetur adipiscing elit.

Aliquam et gravida sapien, facilisis condimentum arcu.

Morbi eget dui iaculis, porttitor eros et, tincidunt erat..

<dt id="C25K"><abbr title="couch to 5K">C25K</abbr></dt>

<dd>Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Aliquam et gravida sapien, facilisis condimentum arcu.

Morbi eget dui iaculis, porttitor eros et, tincidunt erat..

<dt id="dnf"><abbr title="Did not finish">DNF</abbr></dt>

<dd>Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Aliquam et gravida sapien, facilisis condimentum arcu.

Morbi eget dui iaculis, porttitor eros et, tincidunt erat..

<dt id="easy-run">Easy Run</dt>

<dd>Lorem ipsum dolor sit amet, consectetur adipiscing elit.

Aliquam et gravida sapien, facilisis condimentum arcu.

Morbi eget dui iaculis, porttitor eros et, tincidunt erat..

</dl>

.</dd>

.</dd>

.</dd>

.</dd>

.</dd>
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Solution: Lists/Solutions/resources/links.html

27. <h2>Useful Links</h2>

28. <ul>

29. <li><a href="https://www.mapmyrun.com/">Map My Run</a></li>

30. <li><a href="https://www.runnersworld.com">Runners World</a></1li>
31. <li><a href="https://strengthrunning.com/">Strength Running</a></1li>
32. </ul>

Solution: Lists/SoIutions/advice/inde)_&@

~— N
27. <h2>Running Advice</h2> @ C)
28. <ul>
29. <li><a href="running-tips.html">Running Tips</a></1li>
30. <li><a href="health-tips.html">Health Tips</a></li>
31. </ul>
Conclusion

In this lesson, you have learned to create unordered, ordered and definition lists.

LESSON 6: HTML Lists | 99



100 | LESSON 6: HTML Lists
EVALUATION COPY: Not to be used in class.



LESSON 7

Sectioning a Web Page

Topics Covered
| Separating page content into semantic sections.

Introduction

You have already worked with div elements to break out a block of content. But the <div> tag doesn’t
tell us anything about the content it contains. In this lesson, you will learn about semantic (i.e., logical
and meaningful) block-level elements.

[

7.1. Semantic Block-Level Elements
\Q_(b~
Remember that HTML is used to %{(_p&%ent i@ngful way. We learned earlier about

inline semantic elements (see page 37)4ik€ strong em. HTML block-level semantic elements are
listed below:

1. address — Contains contact information.

2. article — Contains a self-contained article (e.g., for a blog or news site) that is meant to be
able to stand on its own.

3. aside — Contains content that is not directly related to the page’s main content.

4. div - Contains a meaningless block of content. Content within a <div> tag is not necessarily

related to other content in the same tag. Like the inline <span> tag, the <div> tag can be
used for grouping elements, and meaning and style can be added through adding attributes

(e.g., id, class, and 1lang).

5. footer — Contains the footer of the page. Often used for the company’s address or a copyright
message or legalese. Other page elements (e.g., article, aside) can contain their own footers.

6. header — Contains the header of the page. Often used for page headings, possibly some
introductory content, and to hold the main navigation of the page. Other page elements (e.g.,

article, aside) can contain their own headers.
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7. main — Contains the dominant content of the page. You should have only one main element
on a page.

8. nav — Contains page or site navigation.

9. section — Contains a section of the page that doesn’t have any other tag that more

meaningfully describes the contained content. All content within a <section> tag should be
related.

The elements above are all block-level elements with no default formatting. Unless they are styled with
CSS, there will be no indication that they are included on the page.2? But the purpose of these elements
is not to style the page; it is to provide meaningful structure. They make it easier for screen readers and
other devices that inspect or read the page to understand the page content.

[]

7.2. Articles vs. Sections <
KO

PN

Most of the sectioning elements are easily wgable &@1 each other. You're not likely to be

confused as to when to use the hea% te@tg But the difference between a section

and an article is more subtle.

The major difference between the article element and the section element is that an article
element encapsulates content that could stand alone and might be of interest outside the context of
the page. Mozilla?! puts it this way:

The article element “represents a self-contained composition in a document, page, application, or
site, which is intended to be independently distributable or reusable (e.g., in syndication).”

The most obvious example is a blog entry or a newspaper article; however, you could also apply this
to a product description as you can imagine wanting to syndicate all of your products to a website that
aggregates product information from different companies.

A section, on the other hand, is used to encapsulate content that fits together in some identifiable
way. One test for whether content should go together in a section is to see if you can give that section
a meaningful id, using the id attribute.

20.  The only exception is address, which is italic by default.
21. hups://developer.mozilla.org/en-US/docs/Web/HTML/Element/article
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Note that section elements can contain article eleme%\and article elements can contain

section elements. Both section and article el can also contain header and footer

elements. (’b,\'/g/
=5

\!

0

— 4
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7.3. Sectioning the Home Page >
In the following code, we show how to use tb@?t bg@ the Runners Home home page. We
have added a newsletter sign-up linl@/ho/w@e aside element.
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Demo 7.1: SectioningPage/Demos/index.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44 .
45.
46 .
47 .
48.
49.
50.

<body>
<header>
<a href="index.html">

<img src="images/runners-home.png" alt="Runners Home">

</a>
<h1>Runners Home</h1>
<nav>
<ul>
<li><a href="index.html">Home</a></1li>
<li><a href="resources/index.html">Resources</a>
<ul>

<li><a href="resources/calculator.html">Calculator</a></1li>
<li><a href="resources/run-log.html">Running Log</a></li>
<li><a href="resources/terms.html">Running Terms</a></li>
<li><a href="resources/links.html">Links</a></1li>

</ul>
</1i>

<li><a href="advice/index.html">Running Advice</a></li>

<li><a href="races.html">Races</a></1li>. &~
<li><a href="register.html">Regis;%SSZa></li>
</ul>
</nav> ~N )
</header> @ C)
<main>
<section id="welcome">

<p><strong>Hello, Stranger!</strong></p>
<p>Welcome to Runners Home</p>

</section>
<section id="advice">
<h2>Advice</h2>

<article id="running-tips">
<h3>Best Running Tips</h3>
<a href="advice/running-tips.html">

<img src="images/tips-running.png" alt="Running Tips">

</a>

<p>There are good ways to train and bad ways to train. To get

the most out of your runs...

<a href="advice/running-tips.html">Read more...</a>

</p>
</article>
<article id="health-tips">
<h3>Best Health Tips</h3>
<a href="advice/health-tips.html">
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51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64 .
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

<img src="images/tips-health.png" alt="Health Tips">
</a>
<p>In addition to keeping up with your physical training, you
must be sure to take care of your general health...
<a href="advice/health-tips.html">Read more...</a>
</p>
</article>
<p><a href="advice/index.html">More advice articles...</a></p>
</section>
<section id="purpose">
<h2>Purpose</h2>
<p>Runners Home is dedicated to providing you with:</p>
<0l>
<li><a href="races.html">the most up-to-date
information on running races</a>.</li>
<li><a href="resources/index.html">the best
resources for runners</a>.</li>
</ol>
<aside>
<h3>Newsletter</h3>
<p>Be the first to hear about our great offers.<br>
<a href="newsletter. htm1">Slgn up for our newsletter today!</a>
</p>
</aside> -Qb
<p><sma11>Dlsclosure not(E:J;;;> site.</small></p>
</section>
</main>
<footer>
<p>&copy; 2022 Runners Home. All rights reserved.</p>
<address>
<a href="mailto:info@runners-home.com">info@runners-home.com</a>
<a href="https://www.facebook.com/webucator">
<img src="images/facebook-icon.png" alt="Facebook Icon"></a>
<a href="https://www.linkedin.com/companies/webucator">
<img src="images/linkedin-icon.png" alt="LinkedIn Icon"></a>
<a href="https://twitter.com/webucator">
<img src="images/twitter-icon.png" alt="Twitter Icon"></a>
</address>
</footer>
</body>
</html>

Things to notice:

We broke the body into three parts: header, main, and footer.
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2. We removed the <hr> tag after the disclosure paragraph. The purpose of the <hr> tag is to
provide a thematic break (e.g., between stanzas in a poem) rather than a visual break. Now

that we are breaking up the page semantically, we no longer need the <hr> tag.
3. In the header, we added a nav element to hold the navigation.

4. The main element holds all of the main content on the page. Typically, that is the content

that is specific to this page; whereas, the header and footer are more likely to contain content
that is relevant to the whole website, or at least a larger part of it.

- S
5. In the footer, we placed the contact infor%ﬁ@x an address element.

6. Themain element is broken int@le %eparate structurally meaningful parts

of the page. We have used@attribugzgmmquely identify these sections as “welcome”,
“advice”, and “purpose.” While this is helpful in and of itself as a way of making the code
clearer, the larger benefit is that it makes these sections easily identifiable when it’s time to

style the page with CSS.

7.  We added an aside element to hold the newsletter aside.

The following screenshot shows the difference between the file before and after sectioning. This was

created by comparing index-unsectioned.html with index.html from the SectioningPage/Demos
folder using Visual Studio Code’s Compare Selected feature:
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51—
52— h3>Best Health Tips</h3>

53— a href="advice/health-tips.html">

54— - <img src="images/tips-health.png" alt="Health Tips">
55— Ja=

56—

57—

- must be sure to take care of your general health...

58— - <a href="advice/health-tips.html">Read more...</a>

59— /p>

60—

61— p><a href="advice/index.html">More advice articles...</a></p=>

62—

63—

64— h2>Purpose</h2>

(F— p=Runners Home is dedicated to providing you with:i</p>

66— <ol>

67—

68— - information on running races</a=.</li=
69— - <li=<a href="resources/index.html">the best

70— - resources for runners</a>.</li>

11— Jol>

Titi—

73—

74—

=

76—

77—

78— p=<small=Disclosure: This is not a real website.</small></p>
79—

80—

81— r>

82— <p=&copy; 2022 Runners Home. ALl rights reserved.</p=>

83— >

84—  <a href="mailto:info@runners—home.com">info@runners—home.com</a>
85 - <a href="https://www.facebook.com/webucator">

86— - | ~<img src="images/facebook-icon.png" alt="Facebook Icon"></a>
87—  <a href="https://www.linkedin.com/companies/webucator">

88— - - | ‘<img src="images/Llinkedin-icon.png" alt="LinkedIn Icon"=</a=
89— - <a href="https://twitter.com/webucator">

99— - =img src="images/twitter—icon.png" alt="Twitter Icon"=</a>
91—

92—

93 </body=

To see this comparison side-by-side with the unsectioned version, select the two files in Visual Studio
Code’s Explorer, right-click, and select Compare Selected:
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v SectioningPage
v Demos
> W% images
B index-styled.html

B index-unsectioned.html

B index.html
> M Exercises Open to the Side
> Ml Solutions Reveal in File Explorer
> Kg styles Open in Terminal

v Tables
> Ml Demos
> M Exercises Compare Selected
> Wl Solutinng k

Open In Default Browser

[

7.4. Sectioning Content and Sty,_li&@,

Because these semantic elements don’t ha w ty%@g them will not change the way the

page appears. As such, we have use@> tags @ ad to reference CSS files to style the page.
This should help you to get a feel for what can be done with CSS on a well-structured page:

- X
@ Runners Home x 4+ o

C 0@ @ File | C/Webucator/HTML/SectioningPage/Demos/index.html * @ Bo®-S @ H

ﬂ Runners Home

Home Resources Running Advice ace! Register

Hello, Stranger!

‘Welcome to Runners Home

Advice

Best Running Tips " Best Health Tips

There are good ways to train In addition to keeping up
and bad ways to train. To with your physical training,
great the most out of your you must be sure to take
runs... Read more... care of your general health...

More advice articles.

Purpose

© 2020 Runners Home. Al rights reservec
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From SectioningPage/Demos, open index.html and index-styled.html in your browser to
compare the unstyled and styled versions.

7.4. Heading Levels and Sectioning Elements

Our recommended approach to using heading levels in sectioned content is as follows:

1. Do not put any content directly in the body. Break the body up into header, main, and
footer elements.

2. In the header, use an h1 heading for the heading of the entire page. Do not use any other
h1 headings on the page.

3. Withinmain, section, article, aside, nav, and address elements, headings should start
at the h2 level and then decrease in level with each nested element that contains a heading,.

To illustrate, consider our main element on the Runners Home home page. A simplified
version follows. Notice that the heading levels decrease with each nested level:

<main>
<section id="advice"> -\:;ff:‘
<h2>Advice</h2> Qr.é.\'
<article> & \ .®
<h3>Best Running Tips</h3> (::‘§::>
</article> ~F
<article>
<h3>Best Health Tips</h3>
</article>
</section>
<section id="purpose">
<h2>Purpose</h2>
<aside>
<h3>Newsletter</h3>
</section>
</main>

% 7.4.1. For People Who Like History

Guidance for selecting heading levels within nested elements has changed over the years and, as a result,
it is done differently on many websites. If you are interested in the reasoning behind the current

recommendation, see https://www.webucator.com/article/html-heading-levels-and-sec
tioning-content/.
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=] Exercise 7: Sectioning the Pages
™ 25 to 40 minutes

In this exercise, you will break up the content of the rest of the pages on the site using semantic elements.
Open each page in the SectioningPage/Exercises directory and use sectioning tags to break up
the body. Note that the index.html page is already done. You can use that as a reference.

The pages have references to CSS files included so that thll be nicely formatted when you're
through. (bXBO

>
Solution (/Q(b‘\ o":éA

Open the pages in the SectioningPage/Solutions dlrectory to see the solutions.

You can compare your solutions with ours using Visual Studio Code’s Compare Selected feature.

Conclusion

In this lesson, you have learned to work with semantic structural elements.
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LESSON 8
Crash Course in CSS

Topics Covered

V] Benefits of Cascading Style Sheets.

[V] Redefining how elements are formatted.
V1 CSS selectors.

V1 CSS combinators.

M The CSS cascade.

V1 CSS resets and normalizers.

V] External stylesheets, embedded stylesheets, and inliﬁ\m'@'g

M The div and span elements. Q(b'
V] Media types.

M The viewport <meta> tag.
M Units of measurement.
V] How browsers style pages.

™1 Inheritance.

Introduction

Since HTML 4.0, most HTML formatting elements (e.g., center for centering content) and attributes
(e.g., bgcolor for background color) have been deprecated, meaning that, although they may still be
supported by browsers, the WHATWG (the maintainer of the HTML specification) recommends that
they no longer be used. Web designers are to use CSS instead. In this lesson, you will get a high-level
overview of CSS.

[]
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8.1. Benefits of Cascading Style Sheets

The major benefits of CSS are:

1. Cleaner Code

e  Easier to maintain.
e  Speedier download.

. Better for search engine optimization.

2.  Modular Code

e  Style rules can be applied to multiple pages.
e  Consistency of design.

. Easier to maintain.

3. Design Power

-

e  Precise control of position, w

4. Division of Labor @ <

e  Developers develop / Designers design.

A

S

7
¥

%

5. Better Accessibility?2

e  No need to misuse tags (e.g., <blockquote> for formatting).
e  No need for invisible images for positioning.

e  Users’ stylesheets override authors’ styles.

[

8.2. CSS Rules

CSS  rules are statements that define the style of an element or group of elements. The syntax is as
follows:

22. See https://www.w3.0rg/TR/CSS-access.
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selector {
property: value;
property: value;
property: value;

}

Each property: value pair is a declaration. Multiple declarations are separated by semicolons. The seleczor
defines which elements are affected by the rule. Take a look at the following rule:

p {
color: darkgreen;

font-family: Verdana;
font-size: 1.5em;

This rule specifies that all paragraph text should be darkgreen and use a 1.5em Verdana font. That’s
one and a half times the size that the font would normally be. You will learn about units of measurement
soon.

% 8.2.1. CSS Comments A
@A —
Comments in CSS begin with “/*” and%nd with “¥7*7 See the example below:

p {
color: red; /* All paragraphs should be red */

}

[]

8.3. Selectors

Selectors identify the element(s) affected by the CSS rule. There are several types of selectors:

1. Type
2. Class

3. ID

4.  Attribute
5

Universal
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In this section, we will give a high-level explanation of each of these types of selectors. It is a lot of
information all at once. You should read through this section slowly and carefully. While it is important
that you have an understanding of the different types of selectors, you do not need to commit the
syntax for each type to memory. That will happen over time as you use them in practice.

% 8.3.1. Type Selectors

Type selectors specify elements by tag name and affect every instance of that element type. Looking
again at the previous example:

p {
color: darkgreen;

font-family: Verdana;
font-size: 1.5em;

Again, this rule specifies that the text of every p element should be darkgreen and use a 1.5em Verdana
font.

@ﬂ\
% 8.3.2. Class Selectors >
S5

~\ -
In HTML, all elements can take the%‘s(s attribug%ich is used to assign one or more class names
to an element. The names given to classes are arbitrary, but should be descriptive of the purpose of the
class. In CSS, class selectors begin with a dot. For example, the following rule specifies that any elements

with the class “warning” should be bold and red:

.warning {
color: red;
font-weight: bold;

}
Following are a couple of examples of elements of the “warning” class:

<h1 class="warning">WARNING</h1>
<p class="warning">Don’t go there!</p>

If the class selector is preceded by an element name, then that selector only applies to the specified type
of element. To illustrate, the following two rules indicate that h1 elements of the class “warning” will

be underlined, while p elements of the class “warning” will not be:
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h1.warning {

color: red;
text-decoration: underline;
}
p.warning {
color: red;
font-weight: bold;

}

Because both rules indicate that the color should be red, this could be rewritten as follows:

.warning {
color: red;

h1.warning {
text-decoration: underline; N
Lo

s

} N> <\
N _ SR

p.warning { @ C)

font-weight: bold;
}

Note that you can assign an element any number of classes simply by separating the class names with
spaces like this:

<div class="class1 class2 class3">...

++ 8.3.3. ID Selectors

As with the class attribute, in HTML, all elements can take the id attribute, which is used to uniquely
identify an element on the page. In CSS, ID selectors begin with a number sign (#) and have arbitrary

names. The following rule will give the element with the “main-text” id a margin of 1.2em on the left
and right:
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#main-text {
margin-left: 1.2em;
margin-right: 1.2em;

}

<div id="main-text">
<p>This is the main text of the page...</p>
</div>

«» 8.3.4. Attribute Selectors

Attribute selectors specify elements that contain a specific attribute. They can also specify what the
value of that attribute should or should not be.

The following selector affects all links with a target attribute:

a[target] {
color: red;

S
} B
The = (equals) operator can be used%peﬁfy the@p&e value. The following selector would only

affect links whose target attribute is exactly “_blank”:

a[target='_blank'] {
color: red;

}

You can get much more specific about attribute values...

The *= (starts-with) operator can be used to specify the beginning text of the attribute value. The

following selector will only affect links whose href attribute starts with “mailto”:

alhrefr="mailto'] {
color: red;

}

The $= (ends-with) operator can be used to specify the ending text of the attribute value. The following
selector will only affect links whose class attribute ends with “1ink”:
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a[class$='1link'] {
color: red;

}

The *= (contains) operator can be used to specify text the attribute value must contain. The following

selector will only affect links whose class attribute contains “top™:

a[class*="top'] {
color: red;

}

+» 8.3.5. The Universal Selector

The universal selector is an asterisk (*). It matches every element:

& 1
} color: red; @O’Q

N
% 8.3.6. Grouping < <

Selectors can share the same declarations by separating them with commas. The following rule will
underline all em elements, all elements of the class “warning” and the element with the id of
« . »

important™:

em,
.warning,
#important {

text-decoration: underline;

}

8.4. Combinators

Combinators allow for the selection of elements based on the relationships between selectors.
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There are several types of combinators:

1. Descendant

2. Child
3. General sibling
4. Adjacent sibling

%+ 8.4.1. Descendant Combinators

Descendant combinators specify elements by ancestry. Each “generation” is separated by a space. For

example, the following rule states that strong elements within p elements should have red text:

p strong {
color: red;

}

With descendant selectors, generations can be skipped.@ords, the code above does not require
that the strong element is a direct child of th

fITent. *
%+ 8.4.2. Child Combinators '

Child combinators specify a direct parent-child relationship. They are indicated by placing a > sign
between the two element names:

p > strong {
color: red;

}

In this case only strong elements that are direct children of p elements are affected.

+ 8.4.3. General Sibling Combinators

General sibling combinators specify a sibling relationship?? between two elements where the second

element specified comes after the first. They are indicated by placing a ~ sign between the two element
names:

23.  Sibling elements have the same parent element.

120 | LESSON 8: Crash Course in CSS
EVALUATION COPY: Not to be used in class.



em ~ strong {
color: red;

}

In this case only strong elements that are siblings of and follow em elements are affected. For example,

in the following code: both strong elements would be red:

<em>Hello!</em>

<strong>Hi there!</strong>

I'm not in a strong or em element.
<strong>Howdy!</strong>

% 8.4.4. Adjacent Sibling Combinators

Adjacent sibling combinators specify a sibling relationship between two elements where the second

element specified comes immediately after the first. They are @cated by placing a + sign between the

two element names: "5%@
N> N
em + strong { ®® C)dQ

color: red;

}

In this case only strong elements that are siblings of and immediately follow em elements are affected.
In the HTML code just shown above, only the first strong element (with the text “Hi there!”) would

be red, because it immediately follows an em element.

[]

8.5. Precedence of Selectors

In the event that rules conflict:

e  The rule with the more specific selector takes precedence.

e If two selectors have the same specificity, the rule specified later in the document takes
precedence.
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limportant

Adding !'important to any CSS declaration will give that declaration the highest specificity,
but using !important is bad practice, and should be avoided.?4

=S
B

8.6. How Browsers Style Pages

Browsers have built-in styles to make web pages readable by default (i.e., without CSS). Without any
styles, an HTML page would just be one big line of text. For example, look at the code below:

24. See https://developer.mozilla.org/en-US/docs/Web/CSS/Specificity#the_!important_exception.
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Demo 8.1: CrashCourse/Demos/default-styles.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <title>Default Styles</title>

7. </head>

8. <body>

9. <h1>Header 1</h1>

10. <h2>Header 2</h2>

11. <h3>Header 3</h3>

12. <h4>Header 4</h4>

13. <p>This is a paragraph.</p> ) <
14 <div>This is a div element that conta'{!<:§;>
15. <a href=”https://www.runners—homgsgggbta ligssto Runners Home</a>.
16. </div> Q@‘ i QQ
17. <ul> @ C)

18. <li>List Item</li>

19. <li>list Item</li>

20. <li>List Item</li>

21. </ul>

22. <ol>

23. <li>List Item</li>

24 . <li>List Item</li>

25. <li>list Item</li>

26. </0l>

27. </body>

28. </html>

To make pages readable by default, the browsers add styles to render the page like this:
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[} Default Styles X +

C @ File| file:///C:/Users/jdu... 3% |

Header 1

Header 2
Header 3
Header 4

This is a paragraph.
This is a div element that contains a link to Runners Home.

e ListItem
List Item
List Item

[—

. List Item
. List Item
. List Item

L o

Notice the default styles:

1. The headings are bold, have varying font sizes, and have margin before and after them.

2. All of the elements, except the link, are on their own blocks as if they had <br> tags before
and after them.

The unordered and ordered lists come with bullets and numbers, respectively.

4. The link is blue and underlined.

If browsers did not have default styles, they would display all the text in the body along a single line
like this:
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@ Default Styles X + B H X

& c O ® File | »/Demos/default-styles.html  ¥¢ @ :

Header 1 Header 2 Header 3 Header 4 This is a paragraph. This is a div
element that contains a link to Runners Home. List Item List Item List Item
List Item List Item List Item

As that’s not very readable, it’s a good thing that browsers do provide default styles. Unfortunately,
not all browsers provide the same default styles for all ts, so it’s common practice for web
designers to remove or override the browsers’ defau]{gg%with default styles of their own.

8.7. CSS Resets

CSS resets are used to remove most default styles that browsers add to HTML elements, so that designers
can decide on these styles themselves. For example, after applying a CSS reset, header tags will no longer
be big and bold. By resetting the default styles, the designer gets rid of inconsistencies between browser
default styles, opening the door for them to add styles that are rendered the same by all browsers.

A common CSS reset is the Meyer Reset?5, which you can see below:

25.  https://meyerweb.com/eric/tools/css/reset/
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Demo 8.2: CrashCourse/Demos/reset.css

/* http://meyerweb.com/eric/tools/css/reset/
v2.0 | 20110126
License: none (public domain)

*/

html, body, div, span, applet, object, iframe,
h1, h2, h3, h4, h5, h6, p, blockquote, pre,

a, abbr, acronym, address, big, cite, code,
del, dfn, em, img, ins, kbd, g, s, samp,
small, strike, strong, sub, sup, tt, var,

b, u, i, center,

dl, dt, dd, ol, ul, 1i,

fieldset, form, label, legend,

table, caption, tbody, tfoot, thead, tr, th, td,
article, aside, canvas, details, embed,
figure, figcaption, footer, header, hgroup,
menu, nav, output, ruby, section, summary,
time, mark, audio, video {

margin: ©;
padding: 0;
border: 0;

font-size: 100%; ~\\~

font: inherit; Q@' .
vertical-align: baseline,% C)

}

/* HTML5 display-role reset for older browsers */

article, aside, details, figcaption, figure,

footer, header, hgroup, menu, nav, section {
display: block;

6\6\\
&
S

}
body {
line-height: 1;
}
ol, ul {
list-style: none;
}

blockquote, q {
quotes: none;
}
blockquote:before, blockquote:after,
g:before, q:after {

content: ;
content: none;
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45. table {

46 . border-collapse: collapse;
47. border-spacing: 0;
48. '}

Attaching this stylesheet to default-styles.html will render the page like this:

= ] b4
[ Reset Styles X +

C @ File| file///C/Usersfjdu... Y& @

Header 1

Header 2

Header 3

Header 4

This is a paragraph.
This is a div element that contains a link to Runners Home.
List Item

List Item

List Item

List Item

List Item

List Item

8.8. CSS Normalizers

CSS normalizers are slightly different from CSS resets. Instead of getting rid of all styles, they adjust
styles so that they are consistent between browsers. In doing so, normalizers have to choose some styles
over others. As such, normalizers are opinionated, meaning that the authors of these normalizers have
made design choices based on their own preferences. For the rest of this course, we will be using a
slightly modified version of a normalizer called normalize.css2° in all of our files.

26.  https://necolas.github.io/normalize.css/
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normalize.css is the normalizer used by Bootstrap?’, a popular open source toolkit for

developing web pages, to improve cross-browser rendering,.

[]

8.9. External Stylesheets, Embedded Stylesheets, and Inline
Styles

+ 8.9.1. External Stylesheets

External stylesheets are created in separate documents w1th 18 css extension. An external stylesheet is
simply a listing of rules. It cannot contain HTML ¢ oughout this course, we will mainly be

working with external stylesheets. CraShCour‘QQ@ Snzﬂses css is an example of an external

stylesheet. @Q C)Q

Demo 8.3: CrashCourse/Demos/styles.css

1 .warning {

2 color: red;

3 }

4

5 h1.warning {

6. text-decoration: underline;
7 }

8

9 p.warning {

10. font-weight: bold;
1. 1}

The above CSS file can be included in any number of HTML pages using the <link> tag, which
usually goes in the head of an HTML page:

27.  hups://getbootstrap.com
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<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">
<link href="styles.css" rel="stylesheet">

<title>Page Title</title>

</head>

<link> Attributes

e href - points to the location of the external stylesheet.

. rel - must be set to “stylesheet” for linking stylesheets.

PJoUcethe<11nk>taglnthecodebeknvthathnkstostylgffgss

Demo 8.4: CrashCourse/Demos/e@@,@i%\trslﬂesheet html
<IDOCTYPE html> Q/QO C)Q\e

1.

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link href="../normalize.css" rel="stylesheet">
7. <link href="styles.css" rel="stylesheet">

8. <title>External Stylesheet</title>

9. </head>

10. <body class="webucator">

11. <h1 class="warning">WARNING</h1>

12. <p class="warning">Don't go there!</p>

13. </body>

14. </html>

This page will render as follows:
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[ External Stylesheet X +

C @ File| file:///C:/Users/jdu... 3% e :

WARNING

Don't go there!

There is no limit to the number of external stylesheets a single HTML page can use
preceding example that we linked to two external stylesheets-Q

-

: »)
<head> ,,b\ 2 ®
<meta charset="UTF-8"> //A, o O™
<meta name="viewport" content="wi =device-widfh, initial-scale=1">
<link href="../normalize.css" rel="stylesheet">

<link href="styles.css" rel="stylesheet">
<title>External Stylesheet</title>
</head>

. Notice in the

Also, as you will see, external stylesheets can be combined with embedded stylesheets and inline styles.

% 8.9.2. Embedded Stylesheets

Embedded stylesheets appear in the style element, which usually goes in the head of an HTML page.

The code below shows a page with an embedded stylesheet:
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Demo 8.5: CrashCourse/Demos/embedded-stylesheet.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link href="../normalize.css" rel="stylesheet">
7. <style>

8. .warning {

9. color: red;

10. }

11.

12. h1.warning {

13. text-decoration: underline;

14. }

15.

16. p.warning {

17. font-weight: bold; ‘@Q
18. } 4\:5;3>

19. </style> "a»\ c*)Q%
20. <title>Embedded Styleshee@> C)

21. </head>

22. <body class="webucator">

23. <h1 class="warning">WARNING</h1>

24. <p class="warning">Don't go there!</p>
25. </body>

26. </html>

This page will render the same as the HTML page with the external stylesheet.

% 8.9.3. Inline Styles

Inline styles are created by adding the style attribute to a tag. As with the class and id attributes,

all elements can take the style attribute. The value of the style attribute is a list of one or more
declarations separated by semicolons. The code sample below illustrates how inline styles are used:
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Demo 8.6: CrashCourse/Demos/inline-styles.html

1. <!DOCTYPE html>
2. <html lang="en">
3. <head>
4. <meta charset="UTF-8">
5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link href="../normalize.css" rel="stylesheet">
7. <title>Inline Styles</title>
8. </head>
9. <body class="webucator">
10. <p style="color: blue; font-style: italic; font-size: 1em;">
11. Common Greetings
12. </p>
13. <ul style="font-size: 0.8em;">
14. <1i style="list-style-type: square;">Hello</1li>
15. <li style="list-style-type: circle;">Hi</1li>
16. <li style="list-style-type: disc;">Howdy</1li>
17. </ul>
18. </body>
19. </html> . S
P
S>>
> SN
This page will render as follows: @ C)Q
[ Inline Styles X + = X
C @ File| file///C/Users/jdu... ¥ y

Common Greetings

= Hello
o Hi
+ Howdy

Avoid Using Inline Styles

It is generally bad practice to use inline styles in production code; however, they can be useful

for testing and debugging.
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= Exercise 8: Creating an External

Stylesheet
™) 25 to 40 minutes

In this exercise, you will add several simple rules to an external stylesheet and link to it from Crash

Course/Exercises/index-external-styles.html. Do not worry about learning the CSS properties
and values at this point. This exercise is just to give you some practice creating a stylesheet.

1. Open CrashCourse/Exercises/index.html in a browser. It should look like this:

® @) & Home Run Hitters X <+ (v
C [ | O File | :xercisesfindex.html | & A R =

All-time Home Run Records
Player Home Runs Team

Barry Bonds 762 Giants
Hank Aaron 755 Braves
Babe Ruth 714 Yankees
Alex Rodriguez 696 Yankees
Albert Pujols 679 Dodgers
Totals 3,606 N/A

*Steroids Era

2. OpenCrashCourse/Exercises/index.html in your editor and save it as index-external-
styles.html.
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3.  Create a new file and save it as styles.css in the same directory.

4. Add a <link> tag with an href value of “styles.css” and a rel value of “stylesheet” in
the head of index-external-styles.html.

5. Instyles.css, add a rule for the body element that contains the following declarations:
. background-attachment: fixed;
° background-image: url(images/baseball.png);
. background-position: bottom;
. background-repeat: repeat-x;

For a refresher on how to add rules, refer to the CSS Rules section of this lesson (see page

114).
6. Add arule for table elements that contains the following declarations:
. background-color: white;
. border-collapse: collapse;
. margin: auto;

A
e min-width: 800px; ¢é;§:‘

7. Add arule for caption el@%@@e %llowing declaration:

. font-style: italic;

8. Add a rule for thead elements that contains the following declarations:

. background-color: darkblue;

. color: white;

9. Add a rule for td and th elements that contains the following declarations:
. border: 1px solid orange;
. margin: 0;
'y padding: .3em;

For a refresher on adding a rule for multiple selectors, refer to Grouping within the Selectors
section of this lesson (see page 119).

10. Add a rule for td elements that are in the tfoot that contains the following declarations:

. background-color: silver;

. border-top: 2px solid black;
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11.

12.

13.

14.

15.

. font-weight: bold;

For a refresher on adding a rule for an element that is contained within another element, refer
to Descendant Combinators in the Combinators section of this lesson (see page 120).

Add a rule for elements with the “steroids-era” class that contains the following declaration:
. font-style: italic;

For a refresher on adding a rule for an element of a specific class, refer to the Class Selectors
within the Selectors section of this lesson (see page 116).

Add a rule for the element with the “key” id that contains the following declarations:
. background-color: lightgray;
. font-style: italic;

For a refresher on adding a rule for an element of a specific id, refer to the ID Selectors within
the Selectors section of this lesson (see page 117).

Add the following two rules to the bottom o E@ .CSS:
<\
tr td:nth-child(2) { Q"b
text-align: center; @ C)
}

.steroids-era td:first-child::after {
content: '*';

}

Just add these last two rules exactly as written. Don’t worry about understanding the selectors
yet. We will cover them in later lessons. For now, we just want you to see what CSS can do.

In index-external-styles.html:

A. Assign a class of “steroids-era” to the table rows containing Barry Bonds and
Alex Rodriguez.

B. Assign an id of “key” to the table data cell in the tfoot that contains the text
“*Steroids Era.”

Open index-external-styles.html in a browser. It should look like this:
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®  ® @ HomeRun Hitters X =+ ()

4 C 0O & 1ts/Webucator/CSS/CrashCourse/Solutions/index-embedded-styles.html »

All-time Home Run Records

Barry Bonds* 762 Giants
Hank Aaron 755 Braves
Babe Ruth 714 Yankees
Alex Rodriguez* 696 Yankees
Albert Pujols 679 Dodgers
Totals 3,606 N/A
*Steroids Era
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Solution: CrashCourse/Solutions/index-external-styles.html

7. <link href="styles.css" rel="stylesheet">

8. <title>Home Run Hitters</title>

9. </head>

10. <body class="webucator">

11. <table>

12. <caption>All-time Home Run Records</caption>
13. <thead>

14. <tr>

15. <th>Player</th>

16. <th>Home Runs</th>

17. <th>Team</th>

18. </tr>

19. </thead>

20. <tbody> .
21. <tr class="steroids-era"> /s;:5§j§:>‘
22. <td>Barry Bonds</td> .;:;2>’ q:;s
23. <td>762</td> § be’ 3
24. <td>Giants</td> 2 <i:_) :
25. </tr>

36. <tr class="steroids-era">

37. <td>Alex Rodriguez</td>

38. <td>696</td>

39. <td>Yankees</td>

40. </tr>

53. <tr>

54. <td colspan="3" id="key">*Steroids Era</td>
55. </tr>

56. </tfoot>

57. </table>

58. </body>

59. </html>
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Solution: CrashCourse/Solutions/styles.css

body {
background-attachment: fixed;
background-image: url(images/baseball.png);
background-position: bottom;
background-repeat: repeat-x;

}

table {
background-color: white;
border-collapse: collapse;
margin: auto;
min-width: 800px;

}
caption {
font-style: italic;
}
thead {
background-color: darkblue; ) S
color: white; (5%}(:)
td, Q/ <O
th {
border: 1px solid orange;
margin: 0;
padding: .3em;
}
tfoot td {

background-color: silver;
border-top: 2px solid black;
font-weight: bold;

}

.steroids-era {
font-style: italic;
}

#key {
background-color: lightgray;
font-style: italic;

}
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45.
46. tr td:nth-child(2) {

47. text-align: center; s"\.@’

48. } _,//

49. ,\Q/‘ N\
. e . ?@/’ Q )

50. .steroids-era td:first-ch = e~ O

51. content: '*'; = -

52. }
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=] Exercise 9: Creating an Embedded

Stylesheet
™) 5 to 10 minutes

In this exercise, you will replace your external stylesheet witbqqembedded stylesheet.

1.  Open CrashCourse/Exer01ses/f$b§%er alsstyles.html in your editor and save

it as index-embedded-s
2. Remove the <1ink> tag, and add a style block.

3. Copy and paste all the CSS rules from styles.css to the style block in index-embedded-
styles.html.

4. Open index-embedded-styles.html in a browser. It should look the same as index-ex
ternal-styles.html did (see page 135).
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Solution: CrashCourse/Solutions/index-embedded-styles.html

7. <title>Home Run Hitters</title>

8. <style>

9. body {

10. background-attachment: fixed;

11. background-image: url(images/baseball.png);
12. background-position: bottom;

13. background-repeat: repeat-x;

14. }

15.

16. table {

17. background-color: white;

18. border-collapse: collapse;

19. margin: auto;

20. min-width: 800px;

21. }

22.

23. caption {

24. font-style: italic;

25. } . e
26. ‘\BQ)
27. thead { \Q‘ %
28. background-color: darkblue;A(b' . OQ
29. color: white; < <::‘)

30. }

31.

32. td,

33. th {

34. border: 1px solid orange;

35. margin: O;

36. padding: .3em;

37. }

38.

39. tfoot td {

40. background-color: silver;

41. border-top: 2px solid black;

42. font-weight: bold;

43. }

44,

45, .steroids-era {

46 . font-style: italic;

47. }

48.

49, #key {
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50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

background-color: lightgray;
font-style: italic;

}
tr td:nth-child(2) {
text-align: center; . <:§$:»
AT N\
.steroids-era td:first-child::after §~,<:i§:2, )
content: '*'; \@ S
}
</style>
</head>

LESSON 8: Crash Course in CSS | 143



=] Exercise 10: Adding Inline Styles
) 10 to 20 minutes

In this exercise, you will add some inline styles.

1.

Open CrashCourse/Exercises/index-external-styles.html and save it as index-
inline-styles.html.

Add inline styles to the table data cells containing the word “Giants”. The style should contain
the following declarations:

. color: darkred;
. font-style: italic;

Add an inline style to the table data cell contamm@ord ‘Braves”. The style should contain
the following declarations: Qr.s.\'

D> SN
e color: % C)OQ

e font-style: italic;

Add an inline style to the table data cells containing the word “Yankees”. The style should
contain the following declarations:

. color: navy;
. font-style: italic;
Add an inline style to the table data cells containing the word “Dodgers”. The style should

contain the following declarations:

. color: dodgerblue;

. font-style: italic;

Open index-inline-styles.html in a browser. The last column should now look like
this:
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T

Giants
Braves
Yankees
Yankees
Dodgers
N/A
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Solution: CrashCourse/Solutions/index-inline-styles.html

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44
45.
46 .

<tbody>

<tr class="steroids-era">
<td>Barry Bonds</td>
<td>762</td>
<td style="color: darkred; font-style: italic;">Giants</td>
</tr>
<tr>
<td>Hank Aaron</td>
<td>755</td>
<td style="color: red; font-style: italic;">Braves</td>
</tr>
<tr>
<td>Babe Ruth</td>
<td>714</td>
<td style="color: navy; font-style: italic;">Yankees</td>
</tr>
<tr class="steroids-era">
<td>Alex Rodriguez</td>
<td>696</td> <

LSS S

<td style="color: navy; font-style: italic;">Yankees</td>

</tr> \)—— ,®
<= s
<td>Albert Pujols</t

<td>679</td>
<td style="color: dodgerblue; font-style: italic;">Dodgers</td>
</tr>

0

</tbody>

8.10. <div> and <span>

The <div> and <span> tags are used in conjunction with Cascading Style Sheets. By themselves, they
do very little. In fact, the <span> tag without CSS has no visual effect on its contents. The only visual
effect of the <div> tag is to block off its contents, similar to putting a <br> tag before and after a

section on the page.

Like all tags, the <div> and <span> tags can take the class, id, and style attributes. It is through
these attributes that styles are applied to the elements. Unlike p (paragraph) elements, main (main
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content) elements, header (header content) elements, etc., div elements and span elements do not

inherently represent anything. div elements are generic content containers for flow content and span
elements are generic containers of phrasing content.

Flow and Phrasing Content

-

Phrasing content is content that cazn firinside a semgp}lmages, emphasized text, links (usually),
etc. Flow content is content that mnng i 1 se “headings, tables, sections, etc.

O

For more information on content Categories, see https://developer.mozilla.org/en-
US/docs/Web/Guide/HTML/Content_categories.

The following demo shows how you can apply styles do div and span elements:
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Demo 8.7: CrashCourse/Demos/div-and-span.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link href="../normalize.css" rel="stylesheet">

7. <style>

8. div {

9. border-color: blue;

10. border-style: groove;

11. border-width: 2em;

12. font-family: Verdana;

13. font-size: 1em;

14. padding: .5em;

15. }

16. »@Q\
17. span { ,455
18. color: red;

19. font-style: italic; @ C)

20. }

21. </style>
22. <title>Div and Span</title>

23. </head>

24. <body class="webucator">

25. <div>

26. <p>

27. All of this text is in a div, and

28. <span>this text is also in a span</span>.
29. </p>

30. </div>

31. </body>

32. </html>

This page will render as follows:
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[ ® @ DpivandSpan X =+

(v
d C [N O File | se/Demos/div-and-span.html | & A  ®

All of this text is in a div, and this text is also in a span.
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=] Exercise 11: Styling div and span
) 10 to 20 minutes

In this exercise, you will add class and id attributes to <div> and <span> tags on an already existing
HTML page. Open CrashCourse/Exercises/divs-and-spans.html and CrashCourse/Exer

cises/styles-divs-spans.css in your editor. You will need to modify the HTML page based on
the code in the CSS page. You will not need to modify the CSS page. Your goal is to make the page

render as follows:

[ Divs and Spans X +

C @ File | file:///C/Users/jdu... Y& @

There are no step-by-step instructions. Review the rules in the external stylesheet (styles-divs-
spans.css) and apply classes and ids as appropriate.
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Solution: CrashCourse/Solutions/divs-and-spans.html

<!DOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">
<link href="../normalize.css" rel="stylesheet">
<link href="styles-divs-spans.css" rel="stylesheet">
<title>Divs and Spans</title>

9. </head>

10. <body class="webucator">

11. <div id="top-div">

0o NOoO oA WN -

12. <span class="left-span">1</span>
13. <span class="mid-span">2</span>
14. <span class="right-span'>3</span>
15. </div>

16. <div id="mid-div">

17. <span class="left-span">4</span>
18. <span class="mid-span">5</span>
19. <span class="right-span">6</span>
20. </div>

21. <div id=" iv" S~
. iv id="bottom-div"> RS

22. <span c1ass="left—span">7</span>~\<::53:>“ ~4§5
23. <span c1ass="mid—span">8jsp@&®-’ ; O'Q
24. <span class="right-span">@</span> C)

25. </div>

26. </body>

27. </html>

8.11. Media Types

Styles can be defined for different media. For example, you may want to style a page one way for viewing
with a browser and a different way for viewing in print. Some possible media types are:

Media List
e all
e  print

L] screen

e  speech
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To define the media type for an entire external or embedded stylesheet, the media attribute is added
to the <link> or <style> tag, and assigned the value of a media type. If the media attribute is not
included, the media type defaults to all.

<link href="stylesheet.css" rel="stylesheet" media="screen">

<style media="all">
/* rules */
</style>

It is also possible to target multiple media types within one stylesheet using @media.

@media screen {
/* rules */

@media print {
/* rules */ @Q
fz,\.ﬁa SN
~N O
@media is a powerful CSS tool. As yo/ﬁd“ F'see lategt—ean be used to target not just the type of media
but also aspects of the user’s device: screen width, screen height, orientation, etc. This is done with

media queries. Media queries allow us to craft pages that are responsive, presenting different layouts
for desktop computers, tablet devices, and smartphones.

The viewport meta tag

You may have noticed that all of our files have a line of code in the head that looks like this:

}

<meta name="viewport" content="width=device-width,initial-scale=1">

This is called the viewport meta tag and it is used to help pages adjust correctly for all devices.
You should use it on all your web pages. For detailed information, see https://develop
er.mozilla.org/en-US/docs/Web/HTML/Viewport_meta_tag.
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8.12. Units of Measurement

CSS allows for the use of many different units when specifying property values such as font size, border
size, margins, etc. However, standards have been established for what units to use for different media
types. In these lessons, except where specifically stated, you will be designing for screen.

Note that units of measurement and sizing will be covered throughout these lessons. In this section,
we provide a general overview of the different units of measurement.

% 8.12.1. Absolute vs. Relative Units

Absolute units have a basis in the physical world; however, their actual size on the screen depends on
the resolution and size of the user’s device. When designing for screen, it is standard to use pixels for
absolute units.

Relative units are relative to the size of other things (e.g., window size, font size, container element
size, etc.). When designing for screen, it is standard to use ems, rems, and percentages for relative units.

(b“
Pixels are the only recommended a @ o b
gt

practice is to use pixels to set root fi or diffecest screen and window sizes. Root font sizes are

< 8.12.2. Pixels LS~

ﬁen designing for screen. A common

font sizes set on the html or body element. This allows for designs using mostly ems and rems to adjust
between different screen and window sizes because ems and rems are relative to font size.

+ 8.12.3. Ems and Rems

You should use ems and rems for almost everything when building responsive designs for screens. The
exception to this rule is height and width, which are more often defined in pixels (for absolute values)
and percentages or viewport units (for relative values). An e is the size of the font size for the current

element or the parent element. For example, if the font-size of the html element is set to 14px, then

for all elements within that html element, Tem is 14px.

Rems are similar to ems, except for one key difference. The r’ in rem stands for ‘root’ because 1rem is
always equal to the root font size (the font size set for the html element) regardless of what element it

is in. This means 1rem is consistent throughout the page, while 1em is not. Both ems and rems can be
used to accomplish the same things.

The code below illustrates the difference between ems and rems:
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Demo 8.8: CrashCourse/Demos/ems-vs-rems.html

1. <!DOCTYPE HTML>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link href="../normalize.css" rel="stylesheet">

7. <style>

8. /* Tighten vertical spacing of headings. */

9. h1,

10. h2,

11. h3 {

12. margin-bottom: .2rem;

13. margin-top: .2rem;

4.} S

15. </style> O
16. <title>Ems vs Rems</title> Q@\ ‘ ,®
17. </head> =

18. Q/ <O

<body class="webucator">

19. <h1>Using em</h1>

20. <h2 style="margin-left: 2em;">Subtitle 1</h2>
21. <h3 style="margin-left: 2em;">Subtitle 2</h3>
22.

23. <hr>

24.

25. <h1>Using rem</h1>

26. <h2 style="margin-left: 2rem;">Subtitle 1</h2>
27. <h3 style="margin-left: 2rem;">Subtitle 2</h3>
28. </body>

29. </html>

The code above will render the following:
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[} Emsvs Rems X +

C @ File| file///C/Users/jdu... ¥

Using em
Subtitle 1
Subtitle 2

Using rem

Subtitle 1
Subtitle 2

Notice that “Subtitle 17 and “Subtitle 2” do not line up in thd.[sing em section, but do line up in the
Using rem section. This is because the ems are relap_%"g}t e font sizes of their h2 and h3 elements,

while the rems are not: \Q‘
e  2em = twice the size of the inhérited font. i

. 2rem = twice the size of the base font.

* 8.12.4. Percentages

Percentages are most often used to create flexible layouts that change to fit the size of the browser
window. When specifying a value such as width or height in percentages, the percentage is relative
to the size of the containing element. For font-size, percentages work the same as ems. 100% is equal
to the inherited font size, so 180% is essentially 1em when specifying font size. It is most common to

use percentages to specify values like width and height to create “fluid” boxes that grow and shrink
to fit within the browser window.

+» 8.12.5. Other Units

Inches (in), centimeters (cm), millimeters (mm), points (pt), and picas (pc) are all absolute units that
are most often used when designing for print.
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You might also run into viewport units, which are relative units based on the size of the viewport (the

rowser window). vw and vh specify sizes relative to the user’s viewport width and height, respectively.
b d dvh lative to th g y

1.

2
3.
4

vw is 1/100th of the viewport’s width.
vh is 1/100th of the viewport’s height.
vmax specifies size relative to whichever di@ﬁo‘!;@ﬁrger: width or height.

vmin specifies size relative to w}@er& 3 Maller: widch or height.

Viewport units are used for designir%mscreen, but they are not as commonly used as other screen
units, in part because the specification is not clear on how they should behave on mobile28. There are
newer units called dynamic viewport units coming, but major browsers do not yet support them??.

If you would like to play with the different CSS units to see how they compare on a screen, open

CrashCourse/Demos/units-of-measurement.html (shown below) in your browser:

28.  https://www.bram.us/2021/07/08/the-large-small-and-dynamic-viewports/
29.  https://caniuse.com/?search=viewport%20units
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® @ @ units of Measurement

q C [0 @ Fie

tor/CSS/CrashCourse/Demosfunits-of-measurement.html @ A »

X + (~]

Units of Measurement
Unit Size: |5 | Font Size:

Relative Units
Unit Abbr Length To Change
Width of capital M em M_ Change font size.
Height of lowercase x ex X Change font size.
Width of the number 0 ch 0- Change font size.
Root em rem I n/a
1/100"™ of Width of Viewport VW — Change width of browser window.
1/100™ of Height of Viewport vh — Change height of browser window.
1/100% of Viewport's Smaller : ; ; :
Bimension vmin | I Change height or width of browser window.
th : !
”.100 '.:'f Viewport's Larger vmax | I Change height or width of browser window.
Dimension
Absolute Units
Unit Abbr  Length
Pixels px 1
Quarter millimeters q 1
Millimeters mm |
Centimeters cm |
Picas pc |
Points pt |
Inches in |
Percentage
50
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CSS Values and Units

For even more detailed information on CSS values and units see https://developer.mozil
la.org/en-US/docs/Learn/CSS/Introduction_to_CSS/Values_and_units.

8.13. Inheritance

By default, all CSS properties are either inherited or non-inherited properties. This difference
determines what happens when a property for an element goes unspecified.

If an inherited property for an element goes unspecified, then that element will inherit the value from

its parent element. A common inherited property is font-size:

- e
Demo 8.9: CrashCourse/Demos/inhgp’%@tml

<!DOCTYPE HTML> «A’b\'\) ~®
<html> @ C_)
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width,initial-scale=1">
<link href="../normalize.css" rel="stylesheet">
<style>
p {
9. font-size: 20px;
10. }
11.  </style>
12. <title>Inherited Properties</title>
13. </head>
14. <body class="webucator">

0o NOoO oA WN -

15. <p>This is a paragraph element with a
16. <strong>strong element</strong> within it.</p>
17. </body>

18. </html>

The above code will render the following:
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This 1s a paragraph element with a strong element within it.

Notice that the strong element has the same font size as the p element, even though font-size was
not specified for it.

If a non-inherited property for an element goes unspecified, then that element will get the initial

(default) value of that property. A common non-inherited property is border:

Demo 8.10: CrashCourse/Demos/non-inherited.html

o NOoO oA WN -

N G WU (UL (R WU G G Vo )
o NO oA WN 2O

<!DOCTYPE HTML>

<html>

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">

<link href="../normalize.css" rel="stylesheet"3
<style> \0
p { ’b'

border: 0.2rem solid black\s 0‘®
} << <&
</style>
<title>Non-Inherited Properties</title>
</head>
<body class="webucator">

<p>This is a paragraph element with a
<strong>strong element</strong> within it.</p>

</body>
</html>

The above code will render the following:

This is a paragraph element with a strong element within it.

Notice that the strong element does not also have its own border. This is because the initial value for

border is none and border is not an inherited property.
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% 8.13.1. The inherit Value

You can force a property to inherit the value of its parent by setting its value to inherit.

The inherit property is most often used to override other rules, as illustrated in the following demo:

Demo 8.11: CrashCourse/Demos/inherit-styles.css

1
2
3
4.
5.
6
7
8

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

h2 {
color: blue;

}

article h2 { (b‘@‘q
color: inherit; SO

} _h:;is;:‘ ~cj§;“s

#article-red {
color: red;

}

#article-green {
color: green;

}

#article-purple {
color: purple;

}
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Demo 8.12: CrashCourse/Demos/inherit.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

<body class="webucator">

<h1>inherit</h1>

<header>
<h2>This is the Header</h2>
<p>This is a paragraph.</p>

</header>

<article id="article-red">
<h2>Article Red</h2>
<p>This is a paragraph.</p>

</article>

<article id="article-green"> ’s:;is:\
<h2>Article Green</h2> >
<p>This is a paragraph.</p> (b\,ob ~®
(@)=

</article> Q:\ C)

<article id="article-purple">
<h2>Article Purple</h2>
<p>This is a paragraph.</p>
</article>
<footer>
<h2>This Is the Footer</h2>
<p>This is a paragraph.</p>
</footer>

</body>
</html>

The above code will render the following:3°

30.

If you are reading this in black and white, be sure to open the page in your browser.
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[ inhert X +
C @ File| file:///C:/Users/jdu... 3% |

inherit

This is the Header

This is a paragraph.
Article Red
This is a paragraph.
Article Green
This is a paragraph.
Article Purple
This is a paragraph.

This Is the Footer

This is a paragraph.

Notice that this rule says that all h2 elements should be blue:

h2 {
color: blue;

}

This rule would normally trump inheritance. In other words, by default the h2 elements would inherit
the color of their parent element, but the rule above overrides that, specifying that all h2 elements

should be blue.
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But in the result, the h2 elements in the article elements are not blue. Why?

Because this more specific rule says that h2 elements within article elements should inherit the color
property from their parent elements:

article h2 { . &
color: inherit; Q(:é_/\«»\ N
~ N\ & (@)

= <

Conclusion

Cascading Style Sheets provide a far better way of formatting HTML pages than the traditional use of
HTML tags. In this lesson, you have developed a foundation for creating and applying CSS rules.
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LESSON 9
CSS Fonts

Topics Covered

v font-family
|Z| @font-face.
| font-size
| font-style
|Z| font-variant
v font-weight
v line-height
@Q
V] Shorthand properties. \be“
N S
V1 font @ C)
Introduction

In this lesson, you will learn to use CSS to modify font properties. You will also learn to work with

CSS shorthand properties.

[]

9.1. font-family

The font-family property is used in CSS to specify the font applied to an element. You can specify
by font name or font category.

% 9.1.1. Specifying by Font Name

When you specify a font by font name, the browser will look for the named font on the end user’s
computer. If it finds it, the text will be displayed in that font. For example, the following rule would

make the font of all <p> tags Arial:
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p o
font-family: Arial;

}

If the Arial font were not found on the end user’s computer, the browser would display a default font.
If you are concerned that the font name you want to use might not be found on a user’s computer,
you can provide a list of options.

p {
font-family: Arial, Helvetica;

}

In this case, the browser will first look for Arial. If it doesn’t find Arial, it will then look for Helvetica.

% 9.1.2. Specifying Font by Category

When you specify a font by category, the browser will use the.font the user’s computer specifies for

-

that category. For example, for monospace, the comp ght specify Courier. Some common font

family categories are listed below: =® N\
< C)CSQ
e cursive

. fantasy

e monospace
. sans-serif
. serif

To be extra safe, designers often specify a couple specific options followed by a font family category,
like so:

p {
font-family: Arial, Helvetica, sans-serif;

}

This way, if neither Arial nor Helvetica is found, the browser at least knows to use some sans-serif font.

The following code samples illustrate how font-family works:
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Demo 9.1: Fonts/Demos/font-family-styles.css

#cursive-div {
font-family: 'Cool Linked Font', cursive;

}

#fantasy-div {
font-family: 'Cool Linked Font', fantasy;

}

#monospace-div {
font-family: 'Courier New', monospace;
}
#sans-serif-div { . >
font-family: Tahoma, Verdana, Arial, sans-serif;
L
) S
>

#serif-div { %

font-family: Times, 'Times New Roman', Georgia, serif;

}

Notice that #cursive-div and #fantasy-div both have a ‘Cool Linked Font’ listed before their
generic family names. Cursive and fantasy fonts are not as popular or as widely supported as the other

three, so it is common to load your own fonts for these two font families.

Also notice that fonts that have multi-word names (e.g., Times New Roman) should be contained in
either single or double quotes.

Here is an HTML page that uses the stylesheet shown above:

LESSON 9: CSS Fonts | 167



Demo 9.2: Fonts/Demos/font-family.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

<body class="webucator">
<div id="cursive-div">
<h3>Cursive</h3>
<p>This paragraph is in a cursive font.</p>
</div>
<div id="fantasy-div">
<h3>Fantasy</h3>
<p>This paragraph is in a fantasy font.</p>
</div>
<div id="monospace-div">
<h3>Monospace</h3> b SN
<p>This paragraph is in a mong ~fon
</div> > SN )
<div id="sans—serif—div{~o// ’ C)Q
<h3>Sans-serif</h3>
<p>This paragraph is in a sans-serif font.</p>
</div>
<div id="serif-div">
<h3>Serif</h3>
<p>This paragraph is in a serif font.</p>
</div>
</body>
</html>

The code above will render as follows:
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[ font-family X +

C @ File| file:///C:/Users/jdu... 3% e :

Cursive

This paragraph is in a cursive font.

Fantasy

This paragraph is in a fantasy font.

Monospace

This paragraph is in a2 monospace font.
Sans-serif

This paragraph is in a sans-serif font.

Serif

This paragraph is in a serif font.

The web-safe fonts are those fonts that are most commonly installed on computers and are therefore
safe to use in your CSS. You can see the full list of web-safe fonts on cssfontstack.com3!.

[]

9.2. @font-face

The CSS @font-face rule enables the loading of a font file, and thus offers us the ability to use any

font, not just those our users happen to have loaded on their computer or device. The @font-face
rule is defined in the W3C’s CSS Fonts Module Level 332 specification. As the W3C specification

states:

31.  htps://www.cssfontstack.com/
32.  hups://www.w3.org/ TR/css-fonts-3/
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The @font-face rule allows for linking to fonts that are automatically fetched and
activated when needed. This allows authors to select a font that closely matches the design
goals for a given page rather than limiting the font choice to a set of fonts available on a

given platform. A set of font descriptors define the location of a font resource, either

locally or externally, along with the style characteristics of an individual face. Multiple
@font-face rules can be used to construct font families with a variety of faces. Using
CSS font matching rules, a user agent can selectively load only those faces that are needed
for a given piece of text.

In the CSS, you define your own font-family and associate it with a font file:33

@font-face {
font-family: Gentium;
src: url('Gentium.ttf'); <
} P
> SN
A subsequent CSS rule could style a@ mengWwit @e newly defined font-family:

div.newsitem {
font-family: Gentium;

}

Browsers will download the specified font file and will use it to render the designated content.

Different browsers support different font file formats. To address these differences, the specification

for the @font-face rule allows for a series of font files, with format hints to aid browsers in selecting
the appropriate file for the font:

@font-face {
font-family: bodytext;
src: url(ideal-sans-serif.woff) format("woff"),
url(basic-sans-serif.ttf) format("opentype");

33.  We will cover how to get font files soon.
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Here’s a list of the formats supported by the W3C specification:34

1. Embedded OpenType

e  Format string: embedded-opentype

e Extension(s): .eot
e  Only supported in Internet Explorer.
2. OpenType

e  Format string: opentype

e  Extension(s): .ttf, .otf
e  Well supported, but in Internet Explorer it only works with fonts set to installable.
3. SVG Font

e  Format string: svg

e  Extension(s): .svg, .svgz

e  Not well supported. (b;%@Q
>
4.  TrueType .A(b‘\ OQQA

<<

e  Format string: truetype

e Extension(s): .ttf

e  Well supported, but in Internet Explorer it only works with fonts set to installable.

5. WOFF (Web Open Font Format)

. Format string: woff
e  Extension(s): .woff

o Well supported.

6. WOFF 2.0

e  Format string: woff2

e  Extension(s): .woff2

e  Supported well in most recent browsers, but not supported in Internet Explorer or
older browsers.

34 hteps://www.w3.0rg/ TR/2018/REC-css-fonts-3-20180920/#fontformats
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In the @font-face rule, you can specify additional properties, such as font-style and font-weight,
which we will cover soon.

+ 9.2.1. Getting Fonts

Let’s look at a typical example, in which you will download the font “Great Vibes” from Font Squirrel3>,
a popular resource for free fonts and then convert it into several different file font formats:

1. Search https://www.fontsquirrel.com for “Great Vibes”:

] [ Q Font Squirrel | Find Free Fonts X < °

@ fontsquirrel.com/fonts/list/find_fonts?q%5Bterm%5D=Great+Vibes&q%5Bsearc... (&)
q C A f irrel f list/find_f 9 9 G ibes&q% 5 »

A &

w
JQUIRREL=

1
Hot Recent Top FontDeals Swag Generator Font Identifier (EIRLE P

Advertise on Font Squirrel!

Gheat Oibes GBI ;T

Recently Added Tags

@00 Greatvibes  TypeSETit  1Styles ” Most Popular Languages

Hot Today Foundries
https:/fwww.fontsquirrel.comffonts/download/great-vib... " ———

Click the DOWNLOAD OTF button to download the zip file containing the font. You can

save it wherever you like.
2. Unzip the file. You will see a GreatVibes-Regular.otf file.

3.  Toconvert the GreatVibes-Regular.otf to other file types, use the Font Squirrel Webfont
Generator.3¢

4. Upload the OpenType file you just downloaded and choose four font formats to convert it

to. Select the “Expert” option as the other options do not allow for the specific selection of
font formats:

35.  htps://www.fontsquirrel.com/
36.  https://www.fontsquirrel.com/tools/webfont-generator
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5.

6.

o0 e Q Create Your Own @font-face b X +

&« C Y & htips;//www.fontsquirrel.com/tools/webfont-generator v e O

Webfont Generator

fine-grain control, choose the Expert option.

Usage: Click the "Upload Fonts" button, check the agreement and download your fonts. If you need more

[ UPLOAD FONTS +

You currently have no fonts uploaded.

" IOPTIMAL

Font Formats: TrueType EOT Lite

WOFF2

zion nimal Recommended setting
parformance and spee
-..__*

s for
d.

WOFF " [_|EOT Compressed

O EXPERT...

You decide how best to optimize
your fonts.

sV

At the bottom of the generator, check the agreement box and click the DOWNLOAD YOUR

KIT button:

Agreement: Yes, the fonts I'm uploading are legally eligible for web embedding.
. mi-getti rrel offers this service in good faith. Please honor the EULAS of your fonts.

DOWNLOAD YOUR KIT

You can save it wherever you like.

Unzip the file. Among its contents, you will see:

| greatvibes-regular-demo.html —a demo HTML file using the new font.

LESSON 9: CSS Fonts | 173



stylesheet.css — A stylesheet demonstrating how to create the @font-face rule:

@font-face {
font-family: 'great_vibesregular';
src: url('greatvibes-regular-webfont.eot');
src: url('greatvibes-regular-webfont.eot?#iefix') format('embedded-
opentype'),
url('greatvibes-regular-webfont.woff2') format( 'woff2'),
url('greatvibes-regular-webfont.woff') format('woff');
font-weight: normal;
font-style: normal;

e  Three font files:

@ greatvibes-regular-webfont. eot

[§) greatvibes-regular- webf.@%f
@ greatvibes%/ \bfo %

7. Opengreatvibes-regular-demo.html to see the demo, which illustrates the use of “Great
Vibes” in different sizes, shows a sample page that uses only the “Great Vibes” font, and
provides charts showing special characters and glyphs.

Internet Explorer Bug

In the generated stylesheet, notice the ?#iefix appended to the .eot file. This tricks versions
of Internet Explorer to get around a known bug for not loading multiple versions of the font

file.

We made a few edits to the generated stylesheet and attached it to a simple HTML page as you can
see in the samples below:

174 | LESSON 9: CSS Fonts
EVALUATION COPY: Not to be used in class.



Demo 9.3: Fonts/Demos/font-face-styles.css

1. @font-face {

2. font-family: 'GreatVibes';

3. src: url('fonts/greatvibes-regular-webfont.eot');
4. src: url('fonts/greatvibes-regular-webfont.eot?#iefix")
5. format('embedded-opentype'),

6. url('fonts/greatvibes-regular-webfont.woff2")
7. format('woff2'),

8. url('fonts/greatvibes-regular-webfont.woff")
9. format('woff'),

10. url('fonts/greatvibes-regular-webfont.ttf")
11. format('truetype');

12. font-weight: normal;

13. font-style: normal; N R
4.} SO

15. \Q.% A
16. p { - Q’b _4 O'Q

17. font-family: GreatVibes;‘O C)

18. }

We changed the font name from what the generated stylesheet suggested, and we adjusted the paths
for the urls. In the Fonts/Demos folder, we moved all of our “Great Vibes” font files into a folder

called fonts, and we deleted the unnecessary generated files (e.g., the demo file, the original stylesheet,
etc.).

Finally, after the @font-face rule, we used the “Great Vibes” font to style the first paragraph of the
U.S. Declaration of Independence.

Here’s the HTML:
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Demo 9.4: Fonts/Demos/font-face.html

10. <body class="webucator">

11. <h1><code>@font-face</code></h1>

12. <p>When in the Course of human events, it becomes necessary
13. for one people to dissolve the political bands which have
14. connected them with another, and to assume among the powers
15. of the earth, the separate and equal station to which the
16. Laws of Nature and of Nature's God entitle them, a decent
17. respect to the opinions of mankind requires that they should
18. declare the causes which impel them to the separation.</p>
19. </body>

20. </html>

And here is the resulting page:

[ @font-face X +

C @ File| file///C/Usersfjdu... Y& @

@font-face

62{:‘{56{- w0 Bte (Shwwnse of fuomen cvends. (f becenes necessany Jon cne de fo alssatve
g e

é‘fe}ym.%z%mf el whitot feave cwwected Blom wibh arebler. wid t aitume sy Ble

Pl (7[ bhe eaitht, e sgparate and egual station fo whtdl Gle _,'.-‘f.%{c:s @" G letuwre and

:z,c” 6? ?@&&?53 gﬁ‘:’ adifle Blen, a decend tedgpect be GRS g/ it reguiied Bt

ﬁ@c el declate Ble causes wito m;af{ ttens to bhe depaiaticrn

9.3. font-size

font-size is an unexpectedly complicated CSS property. It is difficult to quickly grasp the different

font-size units, how they relate to each other, and how they change depending on the font family.
It will require some practice and experimentation to get used to.
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% 9.3.1. Relative font-size Terms

In addition to all the units of measurement we discussed in the Crash Course lesson (see page 154),
font size can be defined using the following terms:

. xx-large

. x-large

. large
. di
- &5
. sma D
,_3;i5;>' 4:§?§5

. x-small <:i:”

. xx-small
. smaller

. larger

The terms xx-small to xx-large are absolute-size keywords relative to the user’s default font size
(medium). The terms smaller and larger are relative-size keywords, meaning that they change the
font size of an element relative to its parent element’s font size. The following examples illustrate these
terms:
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Demo 9.5: Fonts/Demos/font-size-styles.css

1 .biggest {

2 font-size: xx-large;

3 }

4.

5. .second-biggest {

6 font-size: x-large;

7 }

8.

9. .third-biggest {

10. font-size: large;

1. }

12.

13. .medium {

14. font-size: medium;

15. )

16. "\\FSQ\
17. .third-smallest { >
18. font-size: small; rb\.g‘ .@
19. } //Q, - C)Q >
20. =
21. .second-smallest {

22. font-size: x-small;

23. }

24,

25. .smallest {

26. font-size: xx-small;

27. }

28.

29. .larger {

30. font-size: larger;

31. 1}

32.

33. .smaller {

34. font-size: smaller;

35. }
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Demo 9.6: Fonts/Demos/font-size.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

<body class="webucator">
<p class="biggest">This text is xx-large.</p>

<p class="second-biggest">This text is x-large.</p>

<p class="third-biggest">This text is large.</p>
<p class="medium">This text is medium.</p>
<p class="third-smallest">This text is small.</p>

<p class="second-smallest">This text is x-small.</p>

<p class="smallest">This text is xx-small.</p>
<div id="compare-div" class="medium">
<p>This text starts medium, and then gets
<span class="larger">larger and
<span class="larger">larger and
<span class="larger">larger and
<span class="larger">even larger.

/</span> (b%}C)'Q

</span> ;

</span> Afb\.g‘ Q‘Q*
</span> C

I << <O

<p>This text starts medium, and then gets
<span class="smaller">smaller and
<span class="smaller">smaller and
<span class="smaller">smaller and
<span class="smaller">even smaller.
</span>
</span>
</span>
</span>
</p>
</div>
</body>
</html>

The code above will output the following:
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[ font-size X +

C @ File| file:///C:/Users/jdu... 3% y

This text 1s xx-large.

This text 1s x-large.

This text is large.

This text is medium.

This text 1s small.

This text i3 x-zmall.

This text is xx-small.
This text starts medium, and then gets larger and larger

and larger and even larger.

This text starts medium, and then gets smaller and smaller and smaller

and even muallsr,

Visualizing Ems and Rems

For a visual representation of fonts using ems and rems, open CrashCourse/Demos/units-

of-measurement.html in your browser.

%+ 9.3.2. Best Practices

Most experts agree that font size should be defined in relative units (e.g., em, rem, or %) or in terms
(e.g., large, small, etc.). This is because absolute font sizes can make pages inaccessible to people
who have difficulty seeing. In most browsers, a user can change both the “zoom” of the page and,
separately, the default font size. While “zooming” will increase the size of all elements (font included)
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on the page, changing the default browser font size won’t have any effect on fonts whose size in CSS
is specified using absolute, rather than relative, units.

[]

9.4. font-style

Currently, the only use for font-style is to italicize (and unitalicize) text. The values are listed below:
. normal
. italic

. oblique

2SS
o . . : _— e
However, italic and oblique are dlsplayed.\t “same way. Since italic has better support, you

should wuse it. For more on%n/@te,cssd%p ://developer.mozilla.org/en-

US/docs/Web/CSS/font-style.

[

9.5. font-variant

The most common and well-supported use of font-variant is to turn lowercase letters into small
caps. The values are listed below:

. normal

. small-caps

The screenshot below shows an h1 tag with small-caps:37

37. The file used for this screenshot is Fonts/Demos/font-variant.html.
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[ font-variant X +

C @ File| file///C/Users/jdu... ¥

Normal Font Variant

SMALL-CAPS FONT VARIANT

font-variant is actually a shorthand property (more on shorthand properties soon) for several
longhand properties, but those are rarely used and poorly supported, so you shouldn’t worry about

them. For more details, see https://developer.mozilla.org/en-US/docs/Web/CSS/font-
variant.

. Q’Q

N _
9.6. font-weight < O

The weight of a font determines how thick (or bold) it is. Possible values are:

e  Any number between 1 and 1000

. bold
. bolder
. lighter

. normal

The numeric values are used for fonts that can have many different degrees of boldness. Most fonts,
however, are either bold or normal (not bold). bold is the same as 700 and normal is the same as
400. bolder and lighter work similarly to larger and smaller for font-size.

Here is a stylesheet with rules setting font-weight for elements on the page:
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Demo 9.7: Fonts/Demos/font-weight-styles.css

html {
font-family:'Segoe UI', 'Open Sans',
'"Helvetica Neue', sans-serif;

]
2

3

4. }

5. #div1 {

6 font-weight: normal;

7 }

8. #div2 {

9. font-weight: bold;

10. }

11.  #div3 {

12. font-weight: 400;

13. }

14. #div4d {

15. font-weight: 1000;

16. }

17. .bolder {

18. font-weight: bolder;

19. }

20. .lighter { @Q
21. font-weight: lighter; D>
22. } ’Z>\'Q~ ®
23.  #1i1 { Q/Q S
24. font-weight: 100;

25. }

26. #1i2 {

27. font-weight: 400;

28. }

29. #1i3 {

30. font-weight: 600;

31. }

32. #1i4 {

33. font-weight: 700;

34. '}

35. #1i5 {

36. font-weight: 900;

37. }

We used the Segoe Ul font because it has precise control over its weight. If we were to use a font that

didn’t have this control, like Times, then each element would only render either bold or normal.

And here is an HTML page that uses this stylesheet:
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Demo 9.8: Fonts/Demos/font-weight.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

<body class="webucator">

<div id="div1">

<p>This is a normal paragraph.</p>
</div>
<div id="div2">

<p>This is a bold paragraph.</p>
</div>
<div id="div3">

<p>This is normal, and

<span class="bolder">this is bolder, and
<span class="bolder">this is even bolder.

</span>
</span>
</p>
</div> ,\@Q
<div id="div4"> &
<p>This is very bold, and %.\ ’ ®

<span c1ass="lighter"%eh 's"l@an‘d
<span class="lighter">this is even lighter.
</span>
</span>
</p>
</div>
<0l>
<1i id="1i1">100 weight</1li>
<1i id="1i2">400 weight</1li>
<li id="1i3">600 weight</1li>
<1i id="1i4">700 weight</1li>
<1i id="1i5">900 weight</li>
</ol>

</body>
</html>

The code above will render the following:
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[ font-weight X +

C @ File | file:///C/Users/jdunn/Doc... ¥ y

This is a normal paragraph.
This is a bold paragraph.
This is normal, and this is bolder, and this is even bolder.
This is very bold, and this is lighter, and this is even lighter.
1. 100 weight
2. 400 weight
3. 600 weight

4. 700 weight
5. 900 weight

font-weight Values

N SR
In early versions of font-weight; interva 100 (100 to 9080) were accepted, so if you
use a more exact number value, make sure both the font you’re using and your target browsers

support that value. For more on font-weight, see https://developer.mozilla.org/en-
US/docs/Web/CSS/font-weight.

9.7. line-height

line-height determines the amount of vertical space used for lines, most commonly in text.

Although there are several options for 1ine-height values, the best option is to use a unit-less number.

This number is relative to the font-size of the text. For example, if you set 1ine-height to 1, there
will be no space between the text on a line and the text on lines before and after that line.

The default 1ine-height value is approximately 1.2. You can set that specifically using:

LESSON 9: CSS Fonts | 185


https://developer.mozilla.org/en-US/docs/Web/CSS/font-weight
https://developer.mozilla.org/en-US/docs/Web/CSS/font-weight

line-height: 1.2;
Or you can set it using:
line-height: normal;

The latter will set the 1ine-height to the exact default value, which is dependent on the browser and

the font. <
XS
To add more space between lines, set 11ne@t to @ higher than 1.2 and to make lines
tighter, set it to a value less than 1. ~\ S
ghter, = <

Other Values of line-height

While 1ine-height can also take a length with units (e.g., em or px), we recommend you stick
with a unit-less number.

The following samples shows some different line heights:
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Demo 9.9: Fonts/Demos/line-height-styles.css

1. html {

2. font-size: 16px;
3. }

4.

5. #normal {

6. line-height: normal;
7. }

8.

9. #p1 {

10. line-height: 1;
1. }

12.

13.  #p2 {

14. line-height: 1.1;
15. )

16.

17.  #p3 {

18. line-height: 1.2;
19. }

20.

21.  #p4d {

22. line-height: 1.3;
23. 1}

24.

25.  #p5 {

26. line-height: 1.5;
27. }

28.

29. #p6 {

30. line-height: 2;
31. 1}
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Demo 9.10: Fonts/Demos/line-height.html

10. <body class="webu
11. <p id="normal">
12. line-height:
13. line-height:
14. line-height:
15. </p>

16. <p id="p1">
17. line-height:
18. line-height:
19. line-height:
20. </p>

21. <p id="p2">
22. line-height:
23. line-height:
24. line-height:
25. </p>

26. <p id="p3">
27. line-height:
28. line-height:
29. line-height:
30. </p>

31. <p id="p4">
32. line-height:
33. line-height:
34. line-height:
35. </p>

36. <p id="p5">
37. line-height:
38. line-height:
39. line-height:
40. </p>

41. <p id="p6">
42. line-height:
43. line-height:
44 . line-height:
45. </p>

46. </body>

47. </html>

cator">

normal; line-height: normal; line-height: normal;
normal; line-height: normal; line-height: normal;
normal; line-height: normal; line-height: normal;

1; line-height:
1; line-height:
1; line-height:

; line-height
; line-height
; line-height

; line-height
; line-height

2; line-height:
2; line-height:
2; line-height:

line—he:ﬂ.
; line-height:
; line-height:
; line-height:

; line-height:
; line-height: 1
; line-height:

1; line-height: 1; line-height:
1; line-height: 1; line-height:
1; line-height: 1; line-height:

1.1
1.1
1.1

; line-height: 1.
; line-height: 1.

; line-height: 1.

:1.2; l;QS<Hbl
: 1@e—he’
‘\“2; line<Qs? t: 1.
=

1.3;
1.3;
1.3;

line-height: 1.
line-height: 1.3;
line-height: 1.

; line-height: 1.
; line-height: 1.5;
; line-height: 1.

o

2; line-height: 2; line-height:
2; line-height: 2; line-height:
2; line-height: 2; line-height:

2;
2;
2;

The code above will render the following:
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[ line-height X +

C' @ File| file///C:/Users/jdu... ¥y J

line-height: normal; line-height: normal; line-height: normal;
line-height: normal; line-height: normal; line-height: normal;
line-height: normal; line-height: normal; line-height: normal;

line-height: 1: line-height: 1; line-height: 1: line-height: 1;
line-height: 1; line-height: 1; line-height: I; line-height: 1:
line-height: 1: line-height: 1; line-height: 1: line-height: 1;

line-height: 1.1: line-height: 1.1; line-height: 1.1; line-height:
1.1; line-height: 1.1; line-height: 1.1; line-height: 1.1; line-

height: 1.1: line-height: 1.1;

line-height: 1.2; line-height: 1.2; line-height: 1.2; line-height:
1.2; line-height: 1.2; line-height: 1.2; line-height: 1.2; line-

height: 1.2; line-height: 1.2;

line-height: 1.3 line-height: 1.3; line-height: 1.3; line-height:
1.3; line-height: 1.3; line-height: 1.3: line-height: 1.3: line-

height: 1.3: line-height: 1.3;

line-height: 1.5; line-height: 1.5; line-height: 1.5; line-height:
1.5; line-height: 1.5; line-height: 1.5: line-height: 1.5; line-

height: 1.5; line-height: 1.5;

line-height: 2: line-height: 2; line-height:
line-height: 2: line-height: 2; line-height:

line-height: 2: line-height: 2; line-height:

~J

7

; line-height: 2;
; line-height: 2;

; line-height: 2;

For more on line-height, see https://developer.mozilla.org/en-US/docs/Web/CSS/line-

height.
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9.8. font

font is a shorthand property that encompasses the properties we have discussed in this lesson.

Shorthand Properties

Shorthand properties set multiple CSS properties at once, allowing for more concise, more
readable stylesheets that save time and space. Using shorthand properties instead of longhand
properties also has the benefit of reducing file size, which increases download speed.

An important thing to note about shorthand properties is that any unspecified values will be set
to their default values.

The syntax for font is shown below. The highlighted properties are required:

. O‘Q
font: font-style (8%}
font-variant \Q~
S SO

font-weight ~N
font-stretch @ C)
font-size/line-height

font-family;

Some notes:

1. font-stretch, while well supported by browsers, only works with a small number of fonts.38

2. font-style, font-variant, font-weight, and font-stretch are optional and may be
written in any order before font-size.

3. line-height isalso optional, but it must be written immediately after font-size separated
by a forward slash (/).

4. If one of the optional values is not included, it will be set to the default value, overriding any
rules with lower precedence.

The code below illustrates the use of font:

38. See https://developer.mozilla.org/en-US/docs/Web/CSS/font-stretch.
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Demo 9.11: Fonts/Demos/font-styles.css

1. #div1l h1 {

2. font: italic small-caps bold 2em Georgia, Times,
3. 'Times New Roman', sans-serif;

4, }

5.

6. #div1 p {

7. font: 1em/1.2 Arial, Helvetica, sans-serif;

8. }

9.

10.  #div2 h1 { . 0{\
11. font-style: italic; /* gets overriddepﬂ\\.

12. font-variant: small-caps; /* ge%@b‘ridd&sﬁ%
13. font: 2.5em 'Gill Sans', serif;, -

14. } V C)

15.

16. #div2 p {

17. font: 0.9em/1.5 cursive;

18. }

Notice that the font-style and font-variant declarations written in the #div2 h1 rule will not

be applied because they were later overridden by defaults in the font declaration, even though those
defaults are not explicitly stated.
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Demo 9.12: Fonts/Demos/font.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

<body class="webucator">

<div id="div1">
<h1>Div 1</h1>
<p>
Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Maecenas euismod tellus lorem, vitae convallis nulla
facilisis vel. Nam blandit vulputate elit, ac accumsan
elit suscipit vel. Phasellus nec metus libero.

</p> P o, S
</div> (b\@
<div id="div2"> \0~ ‘

<h1>Div 2</h1> S
<p> \/</

Lorem ipsum dolor sit amet, consectetur adipiscing elit.
Maecenas euismod tellus lorem, vitae convallis nulla
facilisis vel. Nam blandit vulputate elit, ac accumsan
elit suscipit vel. Phasellus nec metus libero.
</p>
</div>

</body>
</html>

The code above will render the following:
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@ ® @ font X + (v

C 0 O File | 1ts/Demos/font.html @ A »

d

Div 1

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Maecenas
euismod tellus lorem, vitae convallis nulla facilisis vel. Nam blandit
vulputate elit, ac accumsan elit suscipit vel. Phasellus nec metus

libero.

Div 2

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Maecenas euismod tellus
lorem, vitae convallis nulla facilisis vel. Nam blandit vulputate elit, ac accumsan

elit suscfpit vel. Phasellus nec metus libero.

For more on font, see https://developer.mozilla.org/en-US/docs/Web/CSS/font.
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=] Exercise 12: Styling Fonts
) 25 to 40 minutes

In this exercise, you will modify an HTML page by applying the font properties you just learned.

1.

Open Fonts/Exercises/index.html in your e@r. You will see the home page for a

website called Runners Home. {\@
Create an external stylesheet called & .css k to it from index.html.

Using your new knowledge%aﬁt propeg;s)% some styles to this page. The object of this

exercise is to practice using the font properties covered in this lesson. You are also welcome

to download a font and use @font-face.

When you are done, open index.html in your browser to see the results. You are welcome
to go back to the code and continue to work.

You can design it however you like, or you can try to make it look something like this:
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Runners Home

» Home
Resources
o lcul r
o Running_Log
o Running_Terms
o Links
* Running Advice
Races
Register

Hello, Stranger!

Welcome to Runners Home
Best RunnNING Tips

There are good ways to train and bad ways to train. To great the most out of your runs... Read

mare...

Best HeaLTH Tips

In addition to keeping up with your physical training, you must be sure to take care of your

general health... Read more...

More advice articles...

Purpose

Runners Home is dedicated to providing you with:

1. the most up-to-date information on running_races.
2. the best resources for runners.

Newsletter
Email: Sign Up

Be the first to hear about our great offers.
Sign up for our newsletter today!

Disclosure: This is not a real website.
© 2022 Runners Home. All rights reserved.

info@runners-home.com
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Solution: Fonts/Solutions/styles.css

html {
font-size: 16px;

}

font: 1rem/1.3 Verdana, Geneva, Tahoma, sans-serif;

]
2

3

4.

5. body {
6

7

8

}
9. #welcome {
10. font-size: larger;
1. }
12.
13. article h2 {
14. font-variant: small-caps;
15. ) :
16. @Q
17. article p { ~\Q.(z>
18. line-height: 2; - Q@‘ . O'Q
19. ) ="
20.
21. aside label {
22. font-weight: bold;
23. }
24,
25. footer {
26. font-size: smaller;
27. font-style: italic;
28. }
Conclusion

In this lesson, you have learned to use CSS font properties.
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LESSON 10
Color and Opacity

Topics Covered
M color

|Z| opacity
Introduction

In this lesson, you will learn to add color and opacity to your HTML pages.

[]

10.1. About Color and OpacitysS
.1. About Color an pac\llgb

> )
CSS makes it really easy to add color@lTM@%?Almost every element can have color added
to it, and CSS provides multiple methods to do so. For a comprehensive list of things in CSS that can
have color, see Mozilla’s list of Things that can have color®.

The opacity of an element is its level of opaqueness: an element with zero opacity is fully transparent.
Everything that can be colored, can also have its opacity changed, and opacity can additionally affect
images, which colors do not affect. Opacity and color go hand in hand, and there are several ways to
apply color and opacity at the same time.

[]

10.2. Color and Opacity Values

There are two main color models used to create colors in CSS. The first is the RGB color model, which
combines red, green, and blue in different amounts to create a wide range of colors. The second is the
HSL color model, which creates colors based on hue, lightness, and saturation. RGB is more popular
and more commonly used.

39.  hups://developer.mozilla.org/en-US/docs/Web/HTML/Applying_color#Things_that_can_have_color
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Picking RGB and HSL Colors

Guessing RGB and HSL colors by their notations, which are explained below, is extremely
difficult, and thankfully, unnecessary. There are plenty of excellent tools for selecting RGB and
HSL colors from color pallettes, such as Mozilla’s Color picker tool4°.

Opacity is most commonly expressed as a percentage from 8% (invisible) to 180% (opaque), and/or a

number from 0.0 (invisible) to 1.8 (opaque).

% 10.2.1. Color Keywords

CSS recognizes over a hundred color keywords as acceptable color values. Examples include standard
colors you would expect, such as blue, green, red, black, silver, and white; and some more fun

color names, such as blanchedalmond, firebrick, floralwhite, and lawngreen. For a full list of
accepted color keywords see Mozilla’s List of color kf:}fworcls41

% 10.2.2. RGB Hexadecimal N\@& 5

RGB hexadecimal notation is the r@emmon@sﬁbtype of color value. Hexadecimal digits are

used to represent the amounts of each color component (red, green, and blue) ranging from 0 (08) to
255 (ff). The syntax for hexadecimal notation is below:

#rrggbb /* longhand */
#rgb /* shorthand */

Hexadecimal Numbers

The numbering system we are all used to is base 10. To make that work, we have ten single-digit
characters: 0, 1,2, 3,4, 5,6, 7, 8, and 9.

The hexidecimal system uses base 16. So, there are sixteen single-digit characters: 0, 1, 2, 3, 4,
5,6,7,8,9,a,b,c,d, e, and f.

In base 10, 90 is 10 greater than 80. In base 16, 90 is 16 greater than 80, and a@ is 16 greater
than 90. You count it like this:

40.  https://developer.mozilla.org/en-US/docs/Web/CSS/CSS_Colors/Color_picker_tool
41.  hups://developer.mozilla.org/en-US/docs/Web/CSS/color_value#Color_keywords
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0 1 2 3 4 5 6 7 8 9 a b ¢ d e f
1 11 12 13 14 15 16 17 18 19 1a 1b 1c 1d 1e 1f
20 21 22 23 24 25 26 27 28 29 2a 2b 2c 2d 2e 2f
30 31 32 33 34 35 36 37 38 39 3a 3b 3c 3d 3e 3f
40 41 42 43 44 A5 46 47 48 49 4d4a 4b 4c 4Ad 4de 4Af
56 51 52 53 54 55 56 57 58 59 5a 5b 5¢ 5d 5e 5f
60 61 62 63 64 65 66 67 68 69 6a 6b 6C 6d 6 6f
70 71 72 73 74 75 76 77 78 79 7a 7b 7c 7d 7e 7f
80 81 82 83 84 85 86 87 88 89 8a 8b 8c 8d 8e 8f
99 91 92 93 94 95 96 97 98 99 9a 9b 9c 9d 9e of
ad al a2 a3 a4 a5 a6 a7 a8 a9 aa ab ac ad ae af
b0 bl b2 b3 b4 b5 b6 b7 b8 b9 ba bb bc bd be bf
c@ c1 ¢c2 ¢c3 c4 ¢c5 c6 ¢c7 c8 ¢c9 ca cb cc cd ce cf
d@0 d1 d2 d3 d4 d5 d6 d7 d8 d9 da db dc dd de df
ed el e2 e3 e4 e5 eb6 e7 e8 €9 ea eb ec ed ee ef
fo f1 f2 f3 f4 f5 fe f7 f8 f9 fa fb fc fd fe ff

In shorthand hexadecimal notation, the six digits are cut down to three, and each digit represents two
of itself. For example, #f83 would be #ff0033. Both of @otamons mean that the color is made

from ff of red, 00 of green, and 33 of blue. T@ sort&fa rose color.
++ 10.2.3. RGB FunctlorﬁNotatlo

RGB colors can also be expressed in rgb() functional notation, which takes three parameters (red,

green, and blue). These can either be integers from @ to 255 or percentages from 0% to 100%. The
syntax for RGB functional notation is:

rgb(red, green, blue)

+» 10.2.4. HSL Functional Notation

HSL colors are expressed using the hs1() function notation. The hs1() function notation takes three
parameters:

1.  Hue - An angle of the color circle in degrees (deg), radians (rad), gradians (grad), or turns
(turn). If units are omitted, deg are assumed.

A. red=0°o0r360°
B. green=120°
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C. blue=240°

2. Saturation - A percentage where 100% is completely saturated (full color) and 8% is a shade
of gray.

3. Lightness - A percentage where 100% is white, 58% is “normal” lightness, and 0% is black.

The syntax for hs1() function notation is:

hsl(hue, saturation, lightness)

rgba(), hsla(), and #rgba

Both RGB and HSL functional notations have ways to specify opacity (alpha) at the same time
as color. Along with their respective normal notations (rg&Q and hs1()), they also have alpha
notations (rgba() and hsla()) thataccept a fourglyy eter: alpha, which is expressed either
as a percentage from 0% to 100% or a numb no. @ .0. These are both well-supported

in modern browsers. @Q C)O

In modern browsers (i.e., not IE), the rgb () and rgba() notations are interchangeable, meaning
that rgb() can also take the alpha parameter.

You can also specify opacity using hexadecimal notation by adding the hexadecimal value for
opacity at the end. For example: #ff0033aa.

10.3. color

color is the CSS property used to apply color to the foreground of an element. The most common
example of a “foreground” is just plain old text. See the samples below:
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Demo 10.1: ColorAndOpacity/Demos/color-styles.css

1. #keyword {

2. color: red;

3. }

4.

5. #rgb-longhand {

6. color: #ff0000;

7. }

8.

9. #rgb-shorthand {

10. color: #f00;

1. }

12.

13. #rgb-function-numbers {

14.  color: rgb(255, 0, 0); @‘Q
15. } >
16. %,\ ’ .®
17. #rgb-function-percentage "“ls ’ <z:‘;::’ :
18. color: rgb(100%, 0%, 0%); i
19. }

20.

21. #rgba {

22. color: rgba(255, 6, @0, 0.5);

23. }

24,

25. #hsl-function {

26 . color: hsl(@, 100%, 50%);

27. }

28.

29. #hsla {

30. color: hsla(@, 100%, 50%, 50%);

31. 1}
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Demo 10.2: ColorAndOpacity/Demos/color-demo.html

10. <body class="webucator">

11. <h1>color</h1>

12. <div id="keyword">color: red;</div>

13. <div id="rgb-longhand">color: #ff0000;</div>

14. <div id="rgb-shorthand">color: #f00;</div>

15. <div id="rgb-function-numbers">color: rgb(255, @, 0);</div>
16. <div id="rgba">color: rgba(255, @, 0, 0.5);</div>

17. <div id="rgb-function-percentage">color: rgb(100%, 0%, 0%);</div>
18. <div id="hsl-function">color: hsl(@, 100%, 50%);</div>

19. <div id="hsla">color: hsla(@, 100%, 50%, 50%);</div>

20. </body>

21. </html>

The code above will render the following:42

[ color X +

C @ File| file:///C:/Users/jdu... 3% R :

color

color: red;

color: #10000:
color: #£00;

color: rgh(255, 0, 0):

color: rgb(100%, 0%, 0%):
color: hsl(0, 100%, 50%):

42.  Ifyou are reading this in black and white, be sure to open the page in your browser.
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10.4. opacity
opacity is the CSS property used to set the transparency of an entire element. See the demo below:

Demo 10.3: ColorAndOpacity/Demos/opacity-styles.css

1 #my-div {

2 /* To make the changes in opacity

3 easier to see, we have added a yellow

4. background color and made the text red */
5. background-color: yellow;

6 color: red;

7 }

8.

9. .invisible {

10. opacity: 0;

1. }

12. @Q
13.  .light { ®®
14. opacity: .25; \\® O®
15. ) Q/ <O
16.

17.  .medium {

18. opacity: .5;

19. }

20.

21. .heavy {

22. opacity: .75;

23. }

24.

25. .opaque {

26. opacity: 1;

27. }

In this demo, opacity was also used to change the transparency of images. This is something that the
color property cannot do as images are not affected by the color property.
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Demo 10.4: ColorAndOpacity/Demos/opacity-demo.html

10. <body class="webucator">

11. <h1>opacity</h1>

12. <div id="my-div">

13. <p class="invisible">opacity: 0;</p>

14. <p class="light">opacity: .25;</p>

15. <p class="medium">opacity: .5;</p>

16. <p class="heavy">opacity: .75;</p> ,;:ggfs:\
17. <p class="opaque">opacity: 1; <LE\\

18. </div> \er QQES
19. <img src="images/sun. png<:plass— 1nv131b1e">

20. <img src="images/sun.png' c1ass-"11ght S

21. <img src="images/sun.png" class="medium">

22. <img src="images/sun.png" class="heavy">

23. <img src="images/sun.png" class="opaque">

24. </body>

25. </html>

The code above will render the following
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[ opacity % +

C  ® File| file:///C:/Users/jdunn...

opacity

opacity: .5:
opacity: .75;

opacity: 1;

d X

w 8
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=] Exercise 13: Adding Color and Opacity to

Text
) 25 to 40 minutes

In this exercise, you will add color and opacity properties to ~&HTML file containing three children’s

stories. N O
S
Se
1. OpenExercises/stories t@%@*

2. Create a CSS file called storiés-styles.css and link to it from stories.html.

3. Using CSS, edit the color and opacity of the different elements in stories.html. The object
of this exercise is to practice using the color and opacity properties.

4. When you are done, open stories.html in your browser. You are welcome to go back to
the code and keep working,.

You can design it however you like, or you can try to make it look something like: 43

43 The images used in this section are in the public domain (https://commons.wikimedia.org/wiki/Public_domain):
® https://commons.wikimedia.org/wiki/File:Cinderella_and_the_Fairy_Godmother. jpg
] https://commons.wikimedia.org/wiki/File:Boys_and_Girls_of_Bookland_Alice_in_Wonderland. jpg

] https://commons.wikimedia.org/wiki/File:Joshua_Reynolds_-_Cupid_as_Link_Boy.jpg
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@ Stories x o+
<« 2> C 0 (e 'CSS-'I01_print/CIassFiIEs/CoIcrAndOpacitylSolut‘\ons/stories,html) [m] B ® ‘ (+]
Stories

* A Mad Tea-Party,
Cinderella

¢ The Naughty Boy,

A MAD TEA-PARTY - Lewis Carroll

There was a table set out under a tree in front of the house, and the March Hare and the Hatter were having tea at it: a Dormouse
was sitting between them, fast asleep, and the other two were using it as a cushion, resting their elbows on it, and talking over its
head. "Very uncomfortable for the Dormouse,” thought Alice; "only, as it's asleep, I suppose it doesn't mind." Continue reading

Back to top
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Solution: ColorAndOpacity/Solutions/stories-styles.css

1. a {

2. color: red;

3. }

4.

5. alhref="#top'],

6. h1 {

7. color: limegreen;

8. }

9.

10. nav a {

11. color: hsl(300, 20%, 50%);

12. }

13.

14. h2 {

15. font-size: 1.2em;

16. font-style: italic;

17. font-weight: normal;

18. } =~
19, )’\\FDQ
20. #cinderella h2 { \ (b %
21.  color: hsl(56, 100%, 45%);. Q"b/ S
22. ) N~ <O

23.

24. #alice h2 {

25. color: #f60;

26. }

27.

28. #naughtyboy h2 {

29. color: #e96df2;

30. )}

31.

32. p {

33. color: rgb(51, 102, 102);

34. font-family: Cambria, Cochin, Georgia, Times, serif;
35. font-size: .9em;

36. }

37.

38. img {

39. opacity: .5;

40. }
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Conclusion SO
S>>

N>
In this lesson, you have learned to W%@I n CSS.
= =
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LESSON 11
CSS Text

Topics Covered

M 1ette r-spacing
| text-align

M text-decoration
M text-indent

V] text-shadow

M text-transform
|Z| white-space

M word-break

| word-spacing

Introduction

In this lesson, you will learn to use CSS properties for formatting text.

[]

11.1. letter-spacing

The letter-spacing property is used to specify the amount of space between letters. The amount

indicated is in addition to the default spacing. The property either takes the keyword normal, which
is the default defined by the current font and/or browser, or a length value. See the following example:
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Demo 11.1: CssText/Demos/letter-spacing-styles.css

1. #normal {

2. letter-spacing: normal;
3. }

4.

5. #wide {

6. letter-spacing: 0.2rem;
7. }

8.

9. #wider {

10. letter-spacing: 0.4rem;
1. }

12.

13. #widest {

14. letter-spacing: 0.6rem;

\Q‘s

D
Demo 11.2: CssText/Dem@g@sga@ﬁﬁ%tml

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

<body class="webucator">
<h1>letter-spacing</h1>
<div id="normal">letter-spacing: normal;</div>
<br>
<div id="wide">letter-spacing: 0.2rem;</div>
<br>
<div id="wider">letter-spacing: 0.4rem;</div>
<br>
<div id="widest">letter-spacing: 0.6rem;</div>
</body>
</html>

The code above will render the following:
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®  ® @ letter-spacing X + [~
4 C R | O File | fletter-spacing.htm! | G A 8

letter-spacing

letter-spacing: normal;
letter-spacing: 0.2rem;

letter-spacing: 0.4rem;

letter-spacing: 0.6rem,;

11.2. text-align

The text-align property is used to specify how inline content should be aligned horizontally within
a block. The values are listed below:

. left

. right

e center

. justify
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Demo 11.3: CssText/Demos/text-align-styles.css

1
2
3
4.
5.
6
7
8

9.

10.
11.
12.
13.
14.
15.

deft {

text-align:

}

.center {

text-align:

}

.right {

text-align:

}

.justify {

text-align:

}

left;

center;

right;

justify;

s
Demo 11.4: CssText/Demos/text-\aI\ig\P@.ﬁﬁ‘

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

<body class=

"webucator">

<h1>text-align</h1>
<div class="left">text-align:left</div>
<div class="center">text-align:center</div>
<div class="right">text-align:right</div>
<div class="justify">

text-align
the text
text-align
the text
text-align
the text
</div>
</body>
</html>

:justify - to
block has to
:justify - to
block has to
;justify - to
block has to

s ‘:é;::~uw ~<:§?°5
o

see the effect of justify,
wrap
see the effect of justify,
wrap
see the effect of justify,
wrap

The code above will render the following:
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[ text-align X +

C @ File| file:///C:/Users/jdunn/Docu...

text-align

text-align:left
text-align:center

- to see the effect of justify, the text block has to wrap

text-align:justify - to see the effect of justify, the text block has to wrap text-
align:justify - to see the effect of justify. the text block has to wrap text-align:justify

* @ o0 ¢

text-align:right

. S
11.3. text-decoration < -X®" — 5=

The text-decoration property is used to add effects to text, such as underlines and line-throughs.

The values are listed below:

[ none
. underline
. overline

° line-through

The none value of the text-decoration property can be used to remove the underline from links,

as shown below:

a {

text-decoration: none;

}
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Demo 11.5: CssText/Demos/text-decoration-styles.css

1
2
3
4.
5.
6
7
8

9.

10.
11.
12.
13.
14.
15.

.none {
text-decoration: none;

}

.overline {
text-decoration: overline;

}

.underline {
text-decoration: underline;

}

.line-through {
text-decoration: line-through;

o
=
Demo 11.6: CssText/Dem@tg%t%eee rgmtml

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

<body class="webucator">
<h1>text-decoration</h1>
<div class="none">text-decoration: none</div>
<div class="overline">text-decoration: overline</div>
<div class="underline">text-decoration: underline</div>
<div class="line-through">text-decoration: line-through</div>
<div><a href="https://www.webucator.com" class="none">

Webucator</a>

</div>

</body>

</html>

The code above will render the following:
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[ text-decoration X +

C @ File| file:///C:/Users/jdu... 3% e :

text-decoration

text-decoration: none
text-decoration: overline
text-decoration: underline
Webucator

Note how we have removed the underline from the link using text-decoration: none.

text-decoration is actually a shorthand property for the f&kwmg longhand properties:

\\
1. text-decoration-1line: Valuesmck@g? und§11ne overline, and line-through.

2 text—decoratlon—colo®1d coQ)c>
3. text-decoration-style: Values include solid, double, dotted, dashed, and wavy.
4. text-decoration-thickness: Values can be a length (e.g., 3px), a percentage (e.g, 10%),

or a keyword (e.g., auto or from-font).

For more details on text-decoration, see https://developer.mozilla.org/en-
US/docs/Web/CSS/text-decoration.

11.4. text-indent

The text-indent property is used to indent (or outdent) the first line of a block of text. The value
can be specified in number of units or in percentage of the width of the containing block.

The following code sample shows the effects of text-indent:
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Demo 11.7: CssText/Demos/text-indent-styles.css

1
2
3
4.
5.
6
7
8

9.

10.
11.
12.
13.
14.
15.

.indent-length {
text-indent: 3em;

}

.indent-percentage {
text-indent: 10%;

}

.outdent-length {
text-indent: -3em;

}

.outdent-percentage {
text-indent: -10%;

}

Demo 11.8: CssText/Demos/text-indent.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

S
S8
<body class="webucator"> ~\;§:;3:>” i;=5
<h1>text-indent</h1> i ,A(b‘ ; O’Q
<div class="indent-length"E;a' ‘::,)
text-indent: 3em only applies to the first line of text.
The next lines will not be indented.
</div>
<div class="indent-percentage">
text-indent: 10% only applies to the first line of text.
The next lines will not be indented.
</div>
<div class="outdent-length">
text-indent: -3em only applies to the first line of text.
The next lines will not be outdented.
</div>
<div class="outdent-percentage">
text-indent: -10% only applies to the first line of text.
The next lines will not be outdented.
</div>
</body>
</html>

The code above will render the following:
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[ text-indent X +

C @ File| file:///C:/Users/jdu... 3% R :

text-indent

text-indent: 3em only applies to the first line of text.
The next lines will not be indented.
text-indent: 10% only applies to the first line of text.

The next lines will not be indented.

dent: -3em only applies to the first line of text. The next lines
will not be outdented.

ndent: -10% only applies to the first line of text. The next lines
will not be outdented.

Note how the outdenting moves some of the content out of the viewport. Normally, you would add

padding on the left to prevent this from happening,. \’((% in how to do that in a later lesson.

ﬁ‘h(ﬁé—

11.5. text-shadow

The text-shadow property is used to add shadow to text. It can take a comma-delimited list of
shadows, each described by a combination of x and y offsets, blur radius, and color. The syntax is shown
below:

text-shadow: x-offset y-offset blur-radius color /* shadowl */,
x-offset y-offset blur-radius color /* shadow2 */,
x-offset y-offset blur-radius color /* shadow3 */

The values are explained below:

1. x-offsetandy-offset—Required length values. x-offset must come immediately before
y-offset. x-offset specifies the horizontal displacement (positive values to the right and

negative values to the left). y-offset specifies the vertical displacement (positive values below
and negative values above). If both values are zero, the shadow will be directly behind the
text.
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2. blur-radius — An optional length value that specifies the size of the blur effect. If included,
this value must come after the two offset values.

3. color —An optional color value that has to be either the first value included or the last value.
If not included, the browser picks the color, so for consistency across browsers, it is a good
idea to specify the shadow’s color.

Demo 11.9: CssText/Demos/text-shadow-styles.css

1 #simple-shadow {

2 color: yellow;

3 text-shadow: -.1rem -.1rem blue;

4. }

5.

6 #blurred-shadow {

7 text-shadow: .1rem .1rem .25rem red;

8. }

o S
10. #double-shadow { &

11. color: red; 7 \®.\ ’ ~®
12. text-shadow: .1rem .1rem white, C)O

13. .2rem .2rem blue; N ’

14. }

Demo 11.10; CssText/Demos/text-shadow.html

10. <body class="webucator">

11. <h1>text-shadow</h1>

12. <h1 id="simple-shadow">Simple Shadow</h1>
13. <h1 id="blurred-shadow">Blurred Shadow</h1>
14. <h1 id="double-shadow">Double Shadow</h1>
15. </body>

16. </html>

The code above will render the following:44

44.  Ifyou are reading this in black and white, be sure to open the page in your browser to see the color effects.
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® ® [® text-shadow X +
« C O @ File| file://fUse.. ¥r &

text-shadow

Blurred Shadow
Double Shadow

11.6. text-transform

The text-transform property is used to change the capitalization of text. The most common values
are listed below:

L] none

. capitalize

e uppercase

. lowercase

The following code sample shows the effects of text-transform:
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Demo 11.11: CssText/Demos/text-transform-styles.css

1. #none {

2. text-transform: none;

3. }

4.

5. #caps {

6. text-transform: capitalize;
7. }

8.

9. #lower {

10. text-transform: lowercase;
1. }

12.

13. #upper {

14. text-transform: uppercase;
15. }

1;\\0"’\\
Demo 11.12: CssText/Demos/texAt-\t@@foLwtml

T e S

e
10. <body class="webucator">

11. <h1>text-transform</h1>

12. <div id="none">text-transform: none;</div><br>
13. <div id="caps">text-transform: capitalize;

14. - this is written in all lowercase letters
15. </div><br>

16. <div id="lower">text-transform: lowercase;

17. - THIS IS WRITTEN IN ALL UPPERCASE LETTERS
18. </div><br>

19. <div id="upper">text-transform: uppercase;

20. - this is written in all lowercase letters
21. </div>

22. </body>

23. </html>

The code above will render the following:

222 | LESSON 11: CSS Text
EVALUATION COPY: Not to be used in class.



[ text-transform X +

C @ File| file:///C:/Users/jdu... 3% e :

text-transform

text-transform: none;

Text-Transform: Capitalize: - This Is Written In All Lowercase
Letters

text-transform: lowercase; - this is written in all uppercase
letters

TEXT-TRANSFORM: UPPERCASE: - THIS IS WRITTEN
IN ALL LOWERCASE LETTERS

/

NS

Notice in the last two examples that the lowercase lef@sshave been transformed to uppercase, and the

uppercase letters have been transformed to %a@,ﬁse’f ~®
o |:| —

11.7. white-space

The white-space property determines how sequences of whitespace are displayed. Below we list the
most common values of the white-space property and their effects:

1. normal
o Collapses adjacent spaces and tabs.
e  Collapses line breaks.

e  Wraps to fit containing box.

2.  nowrap
e  Collapses adjacent spaces and tabs.
e  Collapses line breaks.

° Does not wrap to fit containing box.
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3. pre
e  Does not collapse adjacent spaces and tabs.
e  Does not collapse line breaks.

e  Does not wrap to fit containing box.

4. pre-line
e  Collapses adjacent spaces and tabs.

e  Does not collapse line breaks.

e Woraps to fit containing box.

5. pre-wrap
e Does not collapse adjacent spaces and tabs.
e  Does not collapse line breaks.

e Wraps to fit containing box.

The following code sample shows the effects of wh @Ce

Demo 11.13: CssText/Deszpﬁ??é@ﬁgtyles css

#normal {
white-space: normal;

}

1
2

3

4.

5. #nowrap {
6 white-space: nowrap;
7

8

}
#pre {
9. white-space: pre;
10. }
11.
12. #pre-line {
13. white-space: pre-line;
14. }
15.
16. #pre-wrap {
17. white-space: pre-wrap;
18. }
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Demo 11.14: CssText/Demos/white-space.html

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44

<body class="webucator">
<h1>white-space</h1>
<div id="normal">
white-space: normal;
white-space: normal;
white-space: normal; white-space: normal; white-space: normal; white-space:

normal;
white-space: normal; white-space: normal;
</div>
<hr>

<div id="nowrap">
white-space: nowrap;
white-space: nowrap;
white-space: nowrap; white-space: nowrap; white-space: nowrap; white-space:

nowrap;
white-space: nowrap; white-space: nowrap;
</div>
<hr> . Q
<div id="pre"> (bXBC)
white-space: pre; _*sqs:h .;55
white-space: pre; Qg - QQ
white-space: pre; whd —space:<;;£% white-space: pre; white-space: pre;
white-space: pre;
</div>
<hr>

<div id="pre-line">
white-space: pre-line;
white-space: pre-line;
white-space: pre-line;
</div>
<hr>
<div id="pre-wrap">
white-space: pre-wrap;
white-space: pre-wrap;
white-space: pre-wrap; white-space: pre-wrap; white-space: pre-wrap;
white-space: pre-wrap; white-space: pre-wrap;
</div>
</body>
</html>

The code above will render the following:
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[ white-space X +

C @ File| file///C/Users/fjdunn/... ¢ B @ @

white-space

white-space: normal; white-space: normal; white-space: normal; white-
space: normal; white-space: normal; white-space: normal; white-space:
normal; white-space: normal;

white-space: nowrap; white-space: nowrap; white-space: nowrap: white-sj

white-space: pre:
white-space: pre;
white-space: pre: white-space: pre; white-space: pre; white-space: pr¢

white-space: pre-line;
white-space: pre-line;
white-space: pre-line;

white-space: pre-wrap;
white-space: pre-wrap;:
white-space: pre-wrap; white-space: pre-wrap; white-space: pre-
wrap; white-space: pre-wrap; white-space: pre-wrap:

4

Notice that the user would need to scroll right to see the content that we have forced not to wrap.

[]

11.8. word-break

The word-break property specifies where it is permissible to have line breaks when text would otherwise
overflow its content box. The most common values are explained below:
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1. normal -- default line breaks (at the end of words or at hyphens)

2.  break-all -- line breaks can happen between any two characters
The following example shows the effects of word-break:

Demo 11.15: CssText/Demos/word-break-styles.css

1 #div1 {

2 word-break: normal;

3. }

4.

5 #div2 {

6 word-break: break-all;
7 }

Demo 11.16: CssText/Demos/word-break.html

10. <body class="webucator">

11. <h1>word-break</h1> = <:f$:\

12. <div id="div1"> >

13. <p><strong>word-break: norm ]ﬁw{nw @n the Course of human
14. events, it becomes neegggézésfor le“to dissolve the

15. political bands which haVve connected them with another, and to

16. assume among the powers of the earth, the separate and equal station
17. to which the Laws of Nature and of Nature's God entitle them, a
18. decent respect to the opinions of mankind requires that they should
19. declare the causes which impel them to the separation..</p>

20. </div>

21. <hr>

22. <div id="div2">

23. <p><strong>word-break: break-all;</strong> When in the Course of
24. human events, it becomes necessary for one people to dissolve the
25. political bands which have connected them with another, and to

26. assume among the powers of the earth, the separate and equal station
27. to which the Laws of Nature and of Nature's God entitle them, a
28. decent respect to the opinions of mankind requires that they should
29. declare the causes which impel them to the separation.</p>

30. </div>

31. </body>

32. </html>

The code above will render the following
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o @ @ word-break X =+ (+]

4 C [ O File | os/word-break.ntml | & A @ #*

word-break

word-break: normal; When in the Course of human events, it becomes
necessary for one people to dissolve the political bands which have
connected them with another, and to assume among the powers of the
earth, the separate and equal station to which the Laws of Nature and of
Nature's God entitle them, a decent respect to the opinions of mankind
requires that they should declare the causes which impel them to the
separation..

word-break: break-all; When in the Course of human events, it becomes

necessary for one people to dissolve the political bands which have connect

ed them with another, and to assume among the powers of the earth, the ﬂ
Eand equal station to which the Laws of Nature and of Nature's God'e ™|

ntitle them, a decent respect to the opinions of mankind requires that they s
hould declare the causes which impel them to the separation.

Notice that in the second rendering of the paragraph, some of the wrapping splits in the middle of a
word (e.g., “separate”).

[]

11.9. word-spacing

The word-spacing property is used to specify the amount of space between words. The amount

indicated is in addition to the default spacing. The property either takes the keyword normal, which
is the default defined by the current font and/or browser, or a length value. See the following example:
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Demo 11.17: CssText/Demos/word-spacing-styles.css

0o NOoO oA WN -

#normal {
word-spacing: normal;

}

#wide {
word-spacing: 0.5rem;

}

#wider {
word-spacing: 1rem;

}

#widest {
word-spacing: 1.5rem;

}

Demo 11.18: CssText/Demos/word-sp@tml

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

ﬂsﬁ; —,
<body class="webucator"> Q/ C)
<h1>word-spacing</h1>
<div id="normal">word-spacing: normal;
- This is a normal sentence.
</div><br>
<div id="wide">word-spacing: ©.5rem;
- This is a wide sentence.
</div><br>
<div id="wider">word-spacing: 1rem;
- This is a wider sentence.
</div><br>
<div id="widest">word-spacing: 1.5rem;
- This is the widest sentence.
</div>
</body>
</html>

The code above will render the following:
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® ® @ word-spacing X + (v}

4 C [N O File | IDemos/word-spacing.html | & A  #®

word-spacing

word-spacing: normal; - This is a normal sentence.
word-spacing: 0.5rem; - This is a wide sentence.

word-spacing: Irem; - This is a wider sentence.

word-spacing: 1.5rem; - This is the  widest sentence.

230 | LESSON 11: CSS Text
EVALUATION COPY: Not to be used in class.



= Exercise 14: Text Properties
™ 25 to 40 minutes

In this exercise, you will continue to work on the Runners Home page that you started in the Fonts
lesson (see page 194).

1.

Open CssText/Exercises/index.html in_yo&r.)@.itor. You will see the Runners Home

h . >

ome page \g?;\'
Open CssText/Exercises SL@CSS. @ stylesheet from the solution to the
Fonts exercise. Feel free to éf&m 1e works om your own stylesheet.

Using your new knowledge of text properties, add some styles to this page. The object of this
exercise is to practice using the text properties covered in this lesson. Feel free to use color

and opacity and any other properties you have learned as well.

When you are done, open index.html in your browser to see the results. You are welcome
to go back to the code and continue to work.

You can design it however you like, or you can try to make it look something like:

LESSON 11: CSS Text | 231



Home
Races
Resources
Calculator
Running Log
My Account
+ Log out

Hello, Stranger!

Welcome to Runners Home™

Runners Home™ is dedicated to providing you with:

1. the most up-to-date information on running_races.
2. the best resources for runners.

Best RunNnNING TiPs

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aliqguam et gravida sapien, facilisis
condimentum arcu. Morbi eget dui iaculis, porttitor eros et, tincidunt erat. Sed sollicitudin, mauris
vitae semper consequat, purus velit aliquet mi, sit amet posuere eros tortor eget neque.

Phasellus hendrerit justo... Click here to read more!

Best HeEaLTH TiPs

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Aliguam et gravida sapien, facilisis
condimentum arcu. Morbi eget dui iaculis, porttitor eros et, tincidunt erat. Sed sollicitudin, mauris
vitae semper consequat, purus velit aliquet mi, sit amet posuere eros tortor eget neque.

Phasellus hendrerit justo... Click here to read more!

Newsletter

Email: || sign up |

Be the first to hear about our great offers.
Sign up for our newsletter today!

© 2022 Runners Home. All rights reserved. For questions, send email to info@runners-home.com.
e <
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Solution: CssText/Solutions/styles.css

html {
font-size: 16px;

body {
font: 1rem/1.3 Verdana, Geneva, Tahoma, sans-serif;

}

nav a {
text-decoration: none;

#welcome {
font-size: larger;

#welcome h1 {
color: rgb(8, 5, 211);
text-shadow: 0.2rem 0.2rem 0.1rem rgb(211, 200, 238);
} S
(&)
=
>

article { ~\:§:>
text-align: center; @' @

) <=

article h2 {
font-variant: small-caps;
letter-spacing: 0.1em;
word-spacing: 0.2em;

}

article p {
line-height: 2;
text-align: left;
text-indent: 3rem;

.read-more {
text-decoration: none;

aside label {
font-weight: bold;
}
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45.
46. #newsletter {

47 . text-align: right;
48. 1}
49,
50. footer { -
51. font-size: smaller; s'\\FS/Q
52. font-style: italic; \Q: >
s

53. o >u %/

} & A@' = &

X NV

Conclusion

In this lesson, you have learned to use CSS text properties.
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LESSON 12

JavaScript Basics

Topics Covered

[ The HTML DOM.

%| JavaScript syntax rules.

¥ Inline JavaScript.

[V JavaScript script blocks.

| Creating and linking to external JavaScript files.

| Working with JavaScript objects, methods, and propernqb

O

SN

| Referencing HTML elements. \
> SN

Introduction <> C_)Q

In this lesson, you will get comfortable with the basics of JavaScript.

[]

12.1. JavaScript vs. EcmaScript

We refer to the language you are learning as JavaScript, which is what it is usually called. However,
JavaScript was invented by Netscape Communications and is now owned by Oracle Corporation®.
Microsoft calls its version of the language /Scripz. JavaScript and JScript are both implementations of
EcmaScript, but everyone still refers to the language as JavaScript.

% 12.1.1. What is ECMAScript?

ECMAScript, sometimes abbreviated as “ES”, is a scripting language specification maintained and
trademarked by Ecma International (http://www.ecma-international.org/memento/in

45.  hups://en.wikipedia.org/wiki/JavaScript#Trademark
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dex.html), a Europe-based industry association dedicated to technology and communications standards.
The specification for the most-recent standard version of ECMAScript can be found at:

https://www.ecma-international.org/publications-and-standards/standards/ecma-
262/

As we mentioned above, JavaScript — the scripting language you are learning here and whose code is

run by the browsers you (or others) use to visit the pages you build — is an implementation of
ECMAScript.

Keep in mind that ECMAScript evolves over time: ney:ies are added, new syntax is adopted, etc.
Like CSS, HTML, and other client-side techi\lgﬁa-ava& ipt is an implementation of a standard
(ECMAScript) by browsers - please be av@( all br n’t implement (or implement in the
same manner) all newer features of Qd) at later versions of browsers will implement
newer features over time.

[

12.2. The HTML DOM

The HTML Document Object Model (DOM) is the browser’s view of an HTML page as an object
hierarchy, starting with the browser window itself and moving deeper into the page, including all of
the elements on the page and their attributes. Below is a simplified version of the HTML DOM:
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window

document

forms] images|[]

= textboxes

radio
buttons

= checkboxes

= select lists

m textareas

= buttons

@
(a

2 /\J
As shown, the top-level object is wi ~Lhe'doc @%t is a child of window and all the objects
(i.e., elements) that appear on the page (e.g., forms, links, images, tables, etc.) are descendants of the

document object. These objects can have children of their own. For example, form objects generally
have several child objects, including text boxes, radio buttons, and select menus.

[]

12.3. JavaScript Syntax

++ 12.3.1. Basic Rules

1. JavaScript statements end with semi-colons.
2. JavaScript is case sensitive.
3. JavaScript has two forms of comments:
e  Single-line comments begin with a double slash (/7).

e  Multi-line comments begin with “/*” and end with “*/”.
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// This is a single-line comment.

/*
This is
a multi-line
comment.

*/

12.4. Accessing Elements

% 12.4.1. Dot Notation

In JavaScript, elements (and other objects) can be referenced using dot notation, starting with the

highest-level object (i.e., window). Objects can be referred to by name or id or by their position on the
page. For example, if there is a form on the page nam@,}ﬂbg nform”, using dot notation you could

refer to the form as follows: \Q. ®

window.document.loginform
Assuming that loginform is the first form on the page, you could also refer to it in this way:
window.document.forms[0]

A document can have multiple form elements as children. The number in the square brackets ([])

indicates the specific form in question. In programming speak, every document object contains a
collection of forms. The length of the collection could be zero (meaning there are no forms on the page)

or greater. In JavaScript, collections (and arrays) are zero-based, meaning that the first form on the

page is referenced with the number zero (0) as shown in the syntax example above.

% 12.4.2. Square Bracket Notation

Objects can also be referenced using square bracket notation as shown below:
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window[ 'document']['loginform']
// and

window[ 'document']['forms'][0]

Dot notation and square bracket notation are completely int@angeable. Dot notation is much more
common; however, as we will see later in the course, }g\, times when it is more convenient to use

square bracket notation. N\

12.5. Where Is JavaScript Code Written?

JavaScript code can be written inline (e.g., within HTML attributes called on-event handlers), in script
blocks, and in external JavaScript files. The page below shows examples of all three.
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Demo 12.1: JavaScriptBasics/Demos/javascript.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. //Pop up an alert

10. window.alert("The page is loading");

11. </script>

12. <title>JavaScript Page</title>

13. </head>

14. <body>

15. <main>

16. <button onclick="document.body.style.backgroundColor = 'red';">
17. Red

18. </button>

19. <button onclick="document.body.style.backgroundColor = 'white';">
20. White ) R

21. </button> A\}O

22. <button onclick="document.body.style.backgroundColor = 'green’';">
23. Green be‘\ OQ

24. </button> @ C)

25. <button onclick="document.body.style.backgroundColor = 'blue';">
26. Blue

27. </button>

28. <script src="script.js"></script>

29. </main>

30. </body>

31. </html>

Demo 12.2: JavaScriptBasics/Demos/script.js

/*
This script simply outputs
"Hello, there!"
to the browser.
*/
document.write("<p>Hello, there!</p>");

o gk WON =

1.  Open JavaScriptBasics/Demos/javascript.html in your browser. As the page loads,
an alert will pop up that says “The page is loading” as shown below:
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(. JavaScript Page ®x +

& X O @ file;//Users/natdunn/Doc... Yr €

This page says

The page is loading

2. Click the OK button. The page will finish loa.dil&qd.,will appear as follows:
N

® ' ® [ JavaScript Page x  +
& C O @ file//Users/natdunn/Doc... Y €
Red
White
Green
Blue
Hello, there!

The text “Hello, there!” is written dynamically by the code in JavaScriptBasics/De
mos/script.js.

3.  Click any one of the buttons. The background color of the page changes:
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‘ ® ® [ JavaScript Page b4 + ‘

&« C O @ file://{Users/natdunn/Doc... y*d @

We will look at the code in this file and in JavaScriptBasics/Demos/javascript.html again

hortly. -
shortly GSQ

The Implicit window Object

— N /‘
The window object is always the implicit top-level object and therefore does not have to be

included in references to objects. For example, window.document.write() can be shortened

to document.write(). Likewise, window.alert() can be shortened to just alert().

[]

12.6. JavaScript Objects, Methods and Properties

JavaScript is used to manipulate or get information about objects in the HTML DOM. Objects in an
HTML page have methods (actions, such as opening a new window or submitting a form) and properties
(attributes or qualities, such as color and size).

To illustrate objects, methods and properties, let’s return to the code in JavaScriptBasics/De

mos/javascript.htmland JavaScriptBasics/Demos/script.js. You may find it useful to have
those files open in your editor while reading this section.
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% 12.6.1. Methods

Methods are the verbs of JavaScript. They cause things to happen.

window.alert()

HTML pages are read and processed from top to bottom. The JavaScript code in the initial script
block at the top of JavaScriptBasics/Demos/javascript.html calls the alert() method of the
window object. When the browser reads that line of code, it will pop up an alert box and will not

continue processing the page until the user presses the OK button. Once the user presses the button,
the alert box disappears and the rest of the page loads.

Note that, because window is the implicit top-level object, we could leave it off and just write

alert("The page is loading"). And, in fact, this is the way it is usually done.

document.write()

The writ.e() méthod of the doc‘umen.t o‘bj?ct is useg.\t@i\te out code to the page as it loads. In
JavaScriptBasics/Demos/script.js, it 51@ out “Hello, there!”; however, it is more often
used to write out dynamic data, sud%@a tl@ user’s machine.

The document object is a child of window, so we could write window.document.write('some
text'), but again, window is implicit.

Arguments

Methods can take zero or more arguments separated by commas.
object.method(argument1, argument2);

The alert() and write() methods shown in the example above each take only one argument: the
message to show or the HTML to write out to the browser.

s 12.6.2. Properties

Properties are the adjectives of JavaScript. They describe qualities of objects and, in some cases are
writable (can be changed dynamically).
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document.body.style.backgroundColor

The body object is a property of the document object, the style object is a property of the body
object, and backgroundColor is a read-write property of the style object. To understand what’s
going on, it can be useful to read the dot notation froq;\{i'gh'}%left: “The backgroundColor style
of the body of the document.” Q(.b‘

| X2 SS
Looking back at JavaScriptBasic os/ja\g;dipt .html, the four button elements use the

onclick on-event handler to catch click events. When the user clicks a button, JavaScript is used to
set the background of the body to a new color, in the same way that we might use CSS to style the

page with background-color :red or background-color :white.
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=] Exercise 15: Alerts, Writing, and Changing

Background Color
& 5 to 15 minutes

In this exercise, you will practice using JavaScript to pop up an alert, write text to the screen, and set

the background color of the page.

1.
2.

S
252
Open JavaScriptBasics/Exerc}%&?ﬁ‘t-wm’%e—bgcolor .html for editing.

In the head of the file, ad@cript@v ich pops up the message “Welcome to my
page!” when the page loads.

Add click handlers to the two buttons to allow the user to change the background color of
the page to red or to blue.

In the script at the bottom of the page, use JavaScript to write the text “This text was
generated by JavaScript.” to the page.

Test your solution in a browser.
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Solution: JavaScriptBasics/Solutions/alert-write-bgcolor.html

0o NOoO oA WN -

<!DOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">

<link rel="stylesheet" href="../normalize.css">
<link rel="stylesheet" href="../styles.css">
<script>
window.alert("Welcome to my page!");
</script>
<title>Alert, Write, Change Background Color</title>
</head>
<body>
<main>
<p>Click the button to turn the page:</p>
<button onclick="document.body.style.backgroundColor = 'red'">
Red
</button>
<p>Click the button to turn the page:</,E;>\Q'Q
<button onclick:"document.body.szzif.bapkgr022§:olor = 'blue'">
Blue !
</button> ®® C)OQ
<script>
document.write('This text was generated by JavaScript');
</script>
</main>
</body>
</html>

Code Explanation

In the head, we use window.alert() to generate the pop-up. We could have just used
alert().

We use document.write() to write to the screen at the bottom of the page.

We wuse onclick="document.body.style.backgroundColor = 'red'" and

onclick="document.body.style.backgroundColor = 'blue'" to add click handlers
to the buttons.
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Conclusion 2SS~
o~

e e
S
In this lesson, you have learned the %/M@%t)j&fy U’re ready for more.
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LESSON 13

Variables, Arrays, and Operators

Topics Covered

M Creating, reading, and modifying variables in JavaScript.
%| JavaScript arrays.

| JavaScript operators.
Introduction

In this lesson, you will learn to work with variables, arrays, and operators.

[]

1S
. . <z
13.1. JavaScript Variablegzs SO

Variables are used to hold data in memory. JavaScript variables are declared with the let keyword.
let age;

While this practice is discouraged, it is possible to declare multiple variables in a single step, like this:
let age, height, weight, dominantHand;

After a variable is declared, it can be assigned a value.

age = 18;

Variable declaration and assignment can be done in a single step.

let age = 18;
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let versus var

If you have worked with JavaScript before, you may wonder why we are using let as opposed
to the var keyword. Although var has not been officially deprecated, use of this keyword is

discouraged primarily because variables defined with let cannot be accessed outside of the block
where the variable is defined, thus reducing the likelihood of runtime errors caused by changing
the value of a variable out of scope.4¢ See the Mozilla documentation?’ for details.

[]

13.2. A Loosely Typed Language

JavaScript is a loosely typed language. This means that you do not specify the data type of a variable
when declaring it. It also means that a single variable can hold different data types at different times
and that JavaScript can change the variable type on the fly, <&

=
For example, in the following block, the Varpw is a@er and the variable strAge is a string

(programming speak for text) becau«@équot(’)o

let age = 18;
let strAge = "18";

If you were to try to do a math function on strAge (e.g., multiply it by 4), a strongly typed (or stazically
typed) language would error saying you cannot multiply a string by a number. JavaScript would
dynamically change strAge to an integer for the purposes of that operation. Although this is very
convenient, it can also cause unexpected results, so be careful.

TypeScript

TypeScript®® is an open-source programming language developed by Microsoft. Developers
writing in TypeScript compile their code to valid JavaScript, which they can use anywhere one
might use JavaScript. A useful feature of TypeScript is static typing, meaning that a developer
might specify the type of a given variable - to be a string, say, or a Boolean true/false variable -
when declaring the variable. Violations of this static typing - trying to work with a number value

46.  You will learn more about scope when we cover functions.
47.  hups://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Statements/let
48.  https://www.typescriptlang.org/
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as if it were a string value, for example - produces an error when compiling the TypeScript code
into JavaScript, and thus adds a check against a dangerous bug creeping into the code.

[]

13.3. Google Chrome DevTools

Google Chrome DevTools is a set of tools to help web developers. We will use the Chrome DevTools
Console to illustrate JavaScript’s dynamic typing.

To open the Chrome DevTools Console:

1. Click the three-vertical-dot icon in the upper right of Google Chrome.
2. Select More Tools.
3. Select Developer Tools.

Ctrl+T
New window Ctrl+N

New incognito window  Ctrl+Shift+N

History 4
Downloads Ctrl+)

Bookmarks >

Zoom - 100% +

Print... Ctrl+P
Cast...
Find... Ctrl+F

| [voetes] @ »

Save page as... Ctrl+S

Create shortcut...

4.

Extensions

Task manager

Clear browsing data...

Developer tools e

Ctrl+Shift+Del

Shift+Esc

Ctrl+Shift+I

Edit

Settings
Help

Exit

N
A

Cut Copy Paste

The tools will usually be docked on the right or bottom of your screen. Make sure that the

Console is selected:
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aJ Elements  Console  » HE4
® top / v 1 hidden £

MIGEE

You may need to dropdown the menu to see the Console option:

RO RS | Network |
» <head>..</head> Performance
» <body=>..</body= Memory
</html> Appln;:atlon
Security
Audits

5. Now type “gobbledygook” in the Console and press Enter:

x ] » 01 : X
] © top v

> gobbledygook

© »Uncaught VM253:1
ReferenceError: gobbledygook
is not defined
at <anonymous>:1:1

The word “gobbledygook” doesn’t mean anything in JavaScript and we have not defined a
variable named “gobbledygook”, so we get an error.

6. To clear the Console, press the Clear Console icon:

x ] » 01 : X
DEGE‘IOP v

> gobbledygook

© »Uncaught VM253:1
ReferenceError: gobbledygook
is not defined
at <anonymous>:1:1

> |
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7. You should now have a clear Console to start practicing JavaScript:

= 0] Console  » : X
[ © top v o2
>

You can write and test JavaScript for a page directly in the Console. We will use it to show how JavaScript
variables are dynamic:

1. Type let age = 18; and press Enter :

> let age = 18;
undefined
> |

Loz

b < 3; 0/ . . bl
Don’t worry about the ‘und/e/ﬁr&@\pmse. %neans is that your code didn’t return
P

anything. Q -

2. Now type age; and press Enter :

> let age = 18;
undefined

> age;
18

>

This time it does return something — the value of age.

3. Let’s subtract 2 from age and then add 2 to age :

> age - 2;
16

> age + 2;
20

That works as expected.
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4. Now we will set age to '18' in single quotes. This makes age a string, which is
programming-speak for text :

age = '18"';
“18"

Notice that it returns "18". At this point, a strongly typed programming language would
have balked. It would have told us that age was declared as a number and cannot be assigned
a string value. You may also notice that "18" in double quotes was returned even though we

used single quotes when we set the value of age. Single and double quotes are interchangeable
in JavaScript.

5. Now let’s subtract 2 from age :

age - 2;
16
Notice that JavaScript understands that we want to treat age as a number and so it converts
it to a number before doing the math.
A
S>>
age + 2; )
n 1 8 2 n

6. Now let’sadd 2 to age :

Oops! What happened? As it turns out, the plus operator (+) has multiple functions in
JavaScript. In addition to adding numbers together, it can add strings together. In this case,

because age is a string, it converts 2 to a string before doing the operation. So, it’s adding
"18" and "2" to give us "182".

The issue shown above does not come up often, but when it does, it can bite you. The best way to
handle it is to make sure that when you are going to use a variable as a new type, you explicitly convert
it to the new type. We will show how to do that later in the course.

+ 13.3.1. Variable Naming

1. Variable names must begin with a letter, underscore (_), or dollar sign ($).

2. Variable names cannot contain spaces or special characters (other than the underscore and

dollar sign).
Variable names can contain numbers (but not as the first character).

4. Variable names are case sensitive.
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5. You cannot use keywords (e.g., window or function) as variable names.

[]

'Q

13.4. Storing User- EnteredsQai? N
. Q
The following example uses the prm methcg:o‘? the window object to collect user input. The

value entered by the user is then assigned to a variable, which is accessed when the user clicks one of

the button elements.
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Demo 13.1: VariablesArraysOperators/Demos/variables.html

<!DOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">
<link rel="stylesheet" href="../normalize.css">

<link rel="stylesheet" href="../styles.css">

<script>

9. //Pop up a prompt

10. let userColor = window.prompt("Enter a color.", "");
11. </script>

12. <title>JavaScript Variables</title>

0o NOoO oA WN -

13. </head>

14. <body>

15. <main>

16. <button onclick="document.body.style.backgroundColor = 'red';">
17. Red ,\@Q

18. </button> >

19. <button onclick="document. bc@eq}ackg@olor = 'white';">
20. White Q/ C)O
21.

</button>
22. <button onclick="document.body.style.backgroundColor = 'green';">
23. Green
24 . </button>
25. <button onclick="document.body.style.backgroundColor = 'blue';">
26. Blue
27. </button>
28. <button onclick="document.body.style.backgroundColor = userColor;">
29. <script>
30. document.write(userColor);
31. </script>
32. </button>

33. </main>
34. </body>
35. </html>

As the page loads, a prompt pops up asking the user to enter a color.
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This page says

Enter a color.

This is done with the prompt () method of the window object. The prompt () method is used to get
input from the user. It takes two arguments:

1. The message in the dialog box (e.g., "Enter a color.").

2. The default value that appears in the text box. In the example above this is an empty string

(e, "").

If the OK button is pressed, the prompt returns the value entg& in the text box. If the Cancel button,

the prompt returns null.4’ The line below assigns v&ﬂg@s returned to the variable userColor.
0 Q’

let userColor = window.prompt( % colocp)

A script block with a call to document.write() is then used to output the color entered by the

user. This output is contained within a button element, which has an onclick on-event handler that
will be used to turn the background color of the page to the user-entered color.

<button
onclick="document.body.style.backgroundColor = userColor;">
<script>
document.write(userColor);
</script>
</button>

Test this out:

1. Open VariablesArraysOperators/Demos/variables.html in your browser and enter
“Yellow” in the prompt:

49. 1In JavaScript, null is a datatype with only one value: null. It represents a value that we don’t know or that is missing.
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This page says

Enter a color.

Yellow

2. The resulting page should appear as follows:

® © ® [ JavaScript Variables x  +

&« C O @ filef/Users/natdunn/D... ¢ & O

Red

White

Green

Blue

" | Yellow

3. Click the “Yellow” button. The background should turn yellow.
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=] Exercise 16: Using Variables
™ 5 to 15 minutes

In this exercise, you will practice using variables.

1. Open VariablesArraysOperators/Exercises/variables.html for editing.

2. Below the ADD PROMPT HERE comment, write code that will prompt the user for their first
name and assign the result to a variable.

3. Add a button below the Ringo button that reads “Your Name”. Add functionality so that
when this button is pressed an alert pops up showing the user’s first name.

4. Test your solution in a browser.

Exercise Code 16.1: VariablesArraysOperators/Exercises/variables.html

1. <IDOCTYPE html> @Q
2. <html lang="en"> >

3. <head> (b\‘Q. ,®
4.  <meta charset="UTF-8"> <<2;;:;5

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. //ADD PROMPT HERE

10. </script>

11. <title>JavaScript Variables</title>

12. </head>

13. <body>

14. <main>

15. <button onclick="alert('Paul');">Paul</button>
16. <button onclick="alert('John');">John</button>
17. <button onclick="alert('George' )'”>George</button>
18. <button onclick="alert('Ringo"');">Ringo</button>
19. <!--ADD BUTTON HERE-->

20. </main>

21. </body>

22. </html>
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Solution: VariablesArraysOperators/Solutions/variables.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. let firstName = window.prompt("What's your name?", "");

10. </script>
11. <title>JavaScript Variables</title>
12. </head>

13. <body>

14. <main>

15. <button onclick="alert('Paul');">Paul</button>

16. <button onclick="alert('John');">John</button>

17. <button onclick="alert('George');">George</button>

18. <button onclick="alert('Ringo"');">Ringo</button>

19. <button onclick="alert(firstName);">Your Name</button>
20. </main>

21. </body> Q‘:g“\'

N
22.  </html> /,Q(a’f“ Q'CéA
N N2

[

13.5. Constants

In programming, a constant is like a variable in that it is an identifier that holds a value, but, unlike
variables, constants are not variable, they are constant. Good name choices, right?

Whereas variables are declared with the let keyword, constants are declared with the const keyword:
const NUM = 1;

Constants cannot be reassigned; that is, a later statement like NUM = 2; would fail, meaning that the
value of NUM would remain 1; depending on how the browser you are using handles const, the later

statement may either cause the code to fail or simply not assign the new value to NUM. In Google
Chrome, for example, trying to assign a new value to a constant will cause an error. We can see this
using the Chrome DevTools Console:
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const NUM = 1;
undefined
NUM = 2;
©® »Uncaught TypeError: VM395:1
Assignment to constant

variable.
at <anonymous>:1:5

While constants can be declared with uppercase or lowercase names, the convention is to use
all-uppercase names for constants in the global scope0, so they are easily distinguishable from variables.
Constants in the function scope are named using lowerCamelCase, just like variables.

Constants in this Course

In this course, we often write small bits of code in the global scope (i.e., not within curly braces)
that would normally be locally scoped in real code. In these cases, we use lowerCamelCase for
our constant names. @Q
e
e
- )

13.6. Arrays

An array is a grouping of objects that can be accessed through subscripts. At its simplest, an array can
be thought of as a list. In JavaScript, the first element of an array is considered to be at position zero
(0), the second element at position one (1), and so on. Arrays are useful for storing related sets of data.>!

Arrays are declared using the new keyword and should be defined as constant:
const myArray = new Array();
It is also possible and very common to use the [] literal to declare a new Array object:

const myArray = [];

50.  You will learn more about scope when we cover functions.
51. Unlike in some languages, values in JavaScript arrays do not all have to be of the same data type.
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When constants are not constant

When you declare a constant, you create a pointer to a specific object. You may not change the
pointer (i.e., you cannot assign a new value to a constant), but you can change the object that is
assigned to the constant (e.g., the items in the array).

Values are assigned to arrays as follows:

myArray[0] = valuel;
myArray[1] = value2;
myArray[2] = value3;

(b%BQ'Q
Arrays can be declared with initial values. \Q' ﬁ
<XT e S3

const myArray = new Array(valuel, value2, value3);
Or, using the [ ] notation:
const myArray = [valuel, value2, value3];

The following example is similar to the previous one, except that it prompts the user for four different
colors and places each into the colors array. It then displays the values in the colors array in the
buttons and assigns them to document.body.style.backgroundColor when the user clicks the
buttons.
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Demo 13.2: VariablesArraysOperators/Demos/arrays.html

8. <script>

9. //Pop up four prompts and create an array
10. const colors = new Array();

1. colors[@] = prompt("Choose a color.”, "");
12. colors[1] = prompt("Choose a color.”, "");
13. colors[2] = prompt("Choose a color.”, "");
14.  colors[3] = prompt("Choose a color.”, "");

15. </script>
16. <title>JavaScript Arrays</title>
17. </head>

18. <body>

19. <main>

20. <button onclick="document.body.style.backgroundColor = colors[0];">
21. <script>

22. document.write(colors[0]);

23. </script>

24. </button>

25. <button onclick="document.body.style.backgroundColor = colors[1];">
26. <script> _ <:§:\

27. document.write(colors[1]); S

28. </script> \Q~® A

29. </button> e .._A(b‘ o OQ

30. <button onclick="document.body.style.backgroundColor = colors[2];">
31. <script>

32. document.write(colors[2]);

33. </script>

34. </button>

35. <button onclick="document.body.style.backgroundColor = colors[3];">
36. <script>

37. document.write(colors[3]);

38. </script>

39. </button>

40. </main>
41. </body>
42 . </html>

As the page loads, an array called colors is declared.
colors = new Array();

The next four lines populate the array with user-entered values.
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colors[@] = prompt("Choose a
colors[1] = prompt("Choose a
colors[2] = prompt("Choose a
colors[3] = prompt("Choose a

color.
color.
color.
color.”

_A@” - OQ/*’

e A i o
The body of the page contains a parag%ﬁﬁ with fog%utt

created with values from the colors array.

on> tags, the text of which is dynamically
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=] Exercise 17; Working with Arrays
) 15 to 25 minutes

In this exercise, you will practice working with arrays.

1.  Open VariablesArraysOperators/Exercises/arrays.html for editing.

2. Below the comment, declare a rockStars array and populate it with four values entered by
the user.

3. Add functionality to the buttons, so that alerts pop up with values from the array when the
buttons are clicked.

4. Test your solution in a browser. It should work as follows:

A.  As the page loads, you should get four alerts (the values should be blank by default):

This page says
Who is your favorite rock star?

Chuck Berry

This page says
Your next favorite rock star?

Elvis

This page says

Your next favorite rock star?

Jimi Hendrix
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This page says

Your next favorite rock star?

Buddy Hally|

B.  After responding to all the prompts, you should see four buttons on the page. When

you click one of the buttons, it should alert one of your rock stars:
TN

[® JavaScript Arrays x +

G O O filef/fUsersiratdunn.. ¥+ ® O B & :

This page says

Jimi Hendrix

=
- T Next Favorite

Next Favorite
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Exercise Code 17.1: VariablesArraysOperators/Exercises/arrays.html

0o NOoO oA WN -

<IDOCTYPE html>

<html lang="en">
<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">

<link rel="stylesheet" href="../normalize.css">
<link rel="stylesheet" href="../styles.css">
<script>

/*

Declare a rockStars array and populate it with
four values entered by the user. ‘?E;;Sf:>

*/ N>
</script> «~§;Eb' -
<title>JavaScript Arrays<7’t/¢lfe> C)

</head>

<body>

<main>
<button>Favorite</button>
<button>Next Favorite</button>
<button>Next Favorite</button>
<button>Next Favorite</button>

</main>

</body>

</html>
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Solution: VariablesArraysOperators/Solutions/arrays.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. const rockStars = new Array();

10. rockStars[@] = prompt("Who is your favorite rock star?", "");
11. rockStars[1] = prompt("Your next favorite rock star?", "");
12. rockStars[2] = prompt("Your next favorite rock star?", "");
13. rockStars[3] = prompt("Your next favorite rock star?", "");

14. </script>
15. <title>JavaScript Arrays</title>

16. </head> ~\QQ

17. <body> (5.\'

18. <main> - \Q' A

19. <button onclick="alert(rockStars[@]);"> %e</button>

20. <button onclick:"alert(rockStars[1]);"Sﬁext Favorite</button>
21. <button onclick="alert(rockStars[2]);">Next Favorite</button>
22. <button onclick="alert(rockStars[3]);">Next Favorite</button>
23. </main>

24. </body>

25. </html>

13.7. Associative Arrays

Whereas regular (or enumerated) arrays are indexed numerically, associative arrays are indexed using
names as keys. The advantage of this is that the keys can be meaningful, which can make it easier to
reference an element in an array. The following code, written in Chrome DevTools Console, illustrates
how an associative array is used:
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> const beatles = [];
undefined

> beatles["singerl"] = "Paul";
"Paul”

> beatles["singer2"] = "John";
"John"

> beatles["guitarist"] = "George";
"George"

> beatles["drummer"] = "Ringo";
"Ringo"

> beatles;
» [singerl: "Paul", singer2: "John", guitarist: "George", drummer: "Ringo"]

> beatles["drummer"];
"Ringo"

Arrays can also have subarrays. For example, rather than having “singer1” and “singer2” keys, it would
be better to have a “singers” key that was an enumerated array. We could do that like this:
& Y Y

> const beatles = [];
undefined

> beatles["singers"] = ["Paul", "John"];
» (2) ["Paul"”, "John"]

> beatles["guitarist"] = "George";
"George"

> beatles["drummer"] = "Ringo";
"Ringo"

> beatles;

» [singers: Array(2), guitarist: "George", drummer: "Ringo"]
> beatles["singers"];

» (2) ["Paul”, "John"]
> beatles["singers"][@];

"Paul”
> beatles["singers"][1];

"John"

Notice how the singers are accessed first by the “singers” key of the beatles array and then by the
index:

beatles['singers'][0@];

% 13.7.1. Array Properties and Methods

The tables below show some of the most useful array properties and methods. All of the examples

assume an array called beatles that holds “Paul”, “John”, “George”, and “Ringo”.
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const beatles =

Array Properties

["Paul", "John", "George", "Ringo"];

Property

Description

length |Holds the number of elements in an array.

beatles.length // 4

Array Methods
Property Description

join(delimiter) |Returnsastring comprised of the elements in the array. The elements are joined together
by the delimiter. The default delimiter is a comma.
beatles.join(":") // Paul:John:George:Ringo
beatles.join() // Paul,John,George, Ringo

push() Appends an element to an array.
beatles.push("Steve")

S S

pop () Removes the last item in an arra@rns its value.

beatles.pop() // Ret @’mgo Q
NS
'v . N .

shift() Removes the first item in an array and returns its value.
beatles.shift() // Returns Paul

unshift() Prepends one or more items to the beginning of an array.

beatles.unshift('Paul’)

slice(start, end)

Returns a subarray from start up to, but not including end. If end is left out, it
includes the remainder of the array.

beatles.slice(1, 3) //Returns [John, George]

splice(start, Removes count items from start in the array and returns the resulting array.
count) beatles.splice(1, 2) //Returns [Paul, Ringo]
sort() Sorts an array alphabetically.

beatles.sort() //Returns [George, John, Paul, Ringo] and sorts the array

[]
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13.8. Playing with Array Methods

Take some time to play around with these array methods in Chrome DevTools Console. Try your own

things and/or follow along with the following code.

> const beatles = ['Paul', 'John', 'George',
undefined

> beatles.length;
4

> beatles.join(':");
"Paul:John:George:Ringo"

> beatles.push('Steve');

5

undefined

> // Let's pop it off.
beatles.pop();
"Steve"

> // Now we're back to the original beatles:
beatles;

» (4) ["Paul", "John", "George", "Ringo"]
beatles.shift();
"Paul"

> // Now beatles will be missing Paul:
beatles;

» (3) ["John",
> // Let's use unshift to bring Paul back:
beatles.unshift('Paul’);
4
> beatles;

»(4) ["Paul",

"George", "Ringo"]

"John", "George", "Ringo"]

> // Notice that beatles now contains Steve as the LlLast element.

> [/ shift() is Like pop() but it returns and removes the first item:

'Ringo'];

Note that some methods will return a value without modifying the existing array, while others will
make changes to the existing array “in place”. For example, study the following code. Notice that

slice() returns a new array without changing the existing array, whereas splice() and sort() make

changes to the existing array.
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» beatles.slice(1,3); // Does not change existing array. [
» (2) ["John", "George"]
» beatles;
» (4) [“Paul", “John", “George", "Ringo"] ™
beatles.splice(l1,2); // Changes existing array

slice( ) returns a
I new array, but the
o original beatles
array still contains all

4 names.
» (2) [“John", "“George"]
beatles; =
v (2) [“Paul®, “Ringo" ] splice() returns a
beatles = ['Paul','lohn', 'George", 'Ringo']; new array, and

changes the original
beatles array,
removing two of the

» (4) [“Paul™, "John", "George", "Ringo"]
» beatles.sort();

» (4) [“George", "John", "Paul", "Ringa"] names.
. beatles; . :
» (4) [“George", "John", "Paul", "Ringo"] 4 P sort(} changes the

array "in place,”
meaning it returns
the same array after
modifying it.

Array Documentation
>
See https://developer.mozilla.or fmdoc JavaScript/Reference/Glob
al_Objects/Array for full doc@auon or@pcy?

13.9. JavaScript Operators

Arithmetic Operators

Operator Description

+ Addition

- Subtraction

* Multiplication

/ Division

9% Modulus (remainder)
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Assignment Operators

Operator Description

= Assignment

+= One step addition and assignment (a+=3 is the same as a=a+3)

-= One step subtraction and assignment (a-=3 is the same as a=a-3)

*= One step multiplication and assignment (a*=3 is the same as a=a*3)

= One step division and assignment (a/=3 is the same as a=a/3)

%= One step modulus and assignment (a%=3 is the same as a=a%3)
++ Increment by one (a++ is the same as a=a+1 op-a%¥=

——
-- Decrement by one (a-- is the same.as. @ or a<=1)

‘Q
String Operators Q/A O
Operator Description
+ Concatenation

let greeting = "Hello " + firstname;

+= One step concatenation and assignment

let greeting = "Hello ";
greeting += firstname;

The following code, written in Chrome DevTools Console, shows examples of working with JavaScript
arithmetic operators:
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> let a=5, b=4;
undefined
> a+b;
9
> a-b;
1
> a*b;
20
> a/b;
1.25
> axb; // Modulus returns remainder
1
> c=a++; // Assigns a to ¢ and then increments a by 1
5

> c;

= a--; // Assigns a to d and then decrements a by 1

>a=a+2; // Adds 2 to a
> a+=2; // Adds 2 to a

e <":s;‘;l?’ e <::S?‘£f -
< S

And here we have examples of the concitenation oper

> let greeting = 'Hello';
undefined

> let firstName = 'Nat';
undefined

> greeting + ', ' + firstName; // Concatenation
"Hello, Nat"

> let fullGreeting = greeting + ', ' + firstName;
undefined

> fullGreeting;
"Hello, Nat"

> fullGreeting += '!";
"Hello, Nat!"

> fullGreeting;

"Hello, Nat!"
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13.10. The Modulus Operator

The modulus operator (%) is used to find the remainder after division:

5% 2 // returns 1
11 % 3 // returns 2
22 % 4 // returns 2
22 % 3 // returns 1
10934 % 324 // returns 242

The modulus operator is useful for determining whether a number is even or odd:

1T %2 // returns 1: odd ;\@Q
2 % 2 // returns @: even \&

3% 2 // returns 1: odd Q‘b 0@
4 % 2 // returns 0: even % C)

5% 2 // returns 1: odd

6 % 2 // returns 0: even

13.11. Playing with Operators

Take some time to play around with JavaScript operators in Chrome DevTools Console. Try your
own things and/or follow along with the code in the preceding sections.

The file below illustrates the use of the concatenation operator and several math operators. It also
illustrates a potential problem with loosely typed languages.
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Demo 13.3: VariablesArraysOperators/Demos/operators.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. const userNum1l = window.prompt("Choose a number.", "");

10. alert("You chose " + userNumi);

11. const userNum2 = window.prompt("Choose another number.", "");
12. alert("You chose " + userNum2);

13. const numsAdded = userNum1 + userNum2;

14. const numsSubtracted = userNum1 - userNum2;

15. const numsMultiplied = userNum1 * userNum2;

16. const numsDivided = userNum1 / userNum2;

17. const numsModulused = userNum1l % userNum2;

18. </script>
19. <title>JavaScript Operators</title>

20. </head> > (jft‘
21. <body>

22. <main> @

23. <p> @
24. <script>

25. document.write(userNum1 + " + " + userNum2 + " = ");
26. document.write(numsAdded + "<br>");

27. document.write(userNum1 + " - " + userNum2 + " = ");
28. document.write(numsSubtracted + "<br>");

29. document.write(userNum1 + " * " + userNum2 + " = ");
30. document.write(numsMultiplied + "<br>");

31. document.write(userNum1 + " / " + userNum2 + " = ");
32. document.write(numsDivided + "<br>");

33. document.write(userNum1 + " % " + userNum2 + " = ");
34. document.write(numsModulused + "<br>");

35. </script>

36. </p>

37. </main>

38. </body>

39. </html>

This page is processed as follows:

1. The user is prompted for a number and the result is assigned to userNum1:
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This page says

Choose a number.

5

An alert pops up telling the user what number they entered. The concatenation operator (+)
is used to combine two strings: “You chose ” and the number entered by the user. Note that
all user-entered data is always treated as a string of text, even if the text consists of only digits:

This page says

You chose 5

(a,'
N>
The user is prompted for a@%ﬁ@@suﬁ is assigned to userNum2:

This page says

4

Choose another number.

Another alert pops up telling the user what number they entered:

This page says

You chose 4

LESSON 13: Variables, Arrays, and Operators | 279



Five constants are declared and assigned values :

const numsAdded = userNum1 + userNum?2;
const numsSubtracted = userNuml - userNum2;
const numsMultiplied = userNum1 * userNum2;
const numsDivided = userNuml1 / userNum2;
const numsModulused = userNum1l % userNum2;

The values the constants contain are output to the browser:

o @ D JavaScript Operators » —+

&« C @ fileyf/Users/natdunn... tr & B

5+4=54
5-4=1
5%¥4=20
5/4=1.25
5%4=1

&

So, 5 + 4 is 5422 Well, only if 5 and 4 are strings, and, as stated earlier, all user-entered data is treated
as a string. Don’t worry. We will learn how to fix this problem soon.

[]

13.12. The Default Operator

Default Operator

Operator

Description

Used to assign a default value.

const yourName = prompt("Your Name?", "") || "Stranger";

The following code sample shows how the default operator works:
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Demo 13.4: VariablesArraysOperators/Demos/default.html

10.
11.
12.

<script>
const yourName = prompt("Your Name?","") || "Stranger";
alert("Hi " + yourName + "!");

</script>

If the user presses OK without filling out the prompt or presses Cancel, the default value “Stranger”

is assigned to the yourName constant.

Why do we need a default operator?

The default operator allows you to make sure that your variable contains a non-null value, so
that you can perform operations on the variable with no errors. To illustrate, do the following
in the Chrome DevTools Console:

S5

1. Enter the following code and pres@.
R
let firstName = prompt(™First Nang;‘? "y,

This will cause a prompt to pop up.

2. Press the Cancel button. This will return null and assign it to firstName:

This page says

First Name:

3. Enter the following code and press Enter:

let greeting = "Hello, " + firstName;

4. Then output greeting and you’ll see this strange result:
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> let firstName = prompt("First name:","");

undefined

> let greeting = "Hello, + firstName;
undefined
> greeting;

"Hello, null"

Now repeat the above, but start with:

- O
let firstName = prompt("First Name:", "") aner";
/\0/ —
This time, when you press Cancé‘@wﬁult v@%tranger” will be assigned to firstName

and the concatenation operation will work fine:

> let firstName = prompt("First name:","") || "Stranger";
undefined

> let greeting = "Hello, " + firstName;
undefined

> greeting;

"Hello, Stranger"
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=] Exercise 18:; Working with Operators

) 15 to 25 minutes

In this exercise, you will practice working with JavaScript operators.

1.
2.

Open VariablesArraysOperators/Exercises/operators.html for editing.

Add code to prompt the user for the number of songs they have downloaded of their favorite
and second favorite rock stars:

This page says
Who is your favorite rock star?

Elvis

Cancel

This page says

How many Elvis songs do you have?

42|

This page says

And your next favorite rock star?
Chuck Berry
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This page says

How many Chuck Berry songs do you have?

3g|

3. In the body, let the user know how many more of their favorite rock star’s songs they have
than of their second favorite rock star’s songs:

® ' ® [ JavaScript Operators x 4

& C O O file///Usersinatdunn.. ¥+ ® O B & :

You have 7 more songs of Elvis than you have of Chuck
Berry.

4. Test your solution in a browser.
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Exercise Code 18.1: VariablesArraysOperators/Exercises/operators.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. const rockStars = [];

10. rockStars[@] = prompt("Who is your favorite rock star?", "");

11. /*

12. Ask the user how many of this rockstar's songs they have downloaded
13. and store the result in a variable.

14. */

15. rockStars[1] = prompt("And your next favorite rock star?", "");

16. /*

17. Ask the user how many of this rockstar's songs they have downloaded
18. and store the result in a variable. ¢:E;;::—’

19. %/ ’Z>\~Q~ ®
20. </script> %{(Q C)Q
21. <title>JavaScript Operators itle>

22. </head>

23. <body>

24. <main>

25. «<!--

26. Let the user know how many more of their favorite rock star's songs
27. they have than of their second favorite rock star's songs.

28. =-->

29. </main>

30. </body>

31. </html>

Challenge

1. OpenVariablesArraysOperators/Exercises/operators-challenge.html for editing.

2. Modify it so that it outputs an unordered list as shown below:
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@] @ [ JavaScript Operators X -~
= 0 & file;//fUsersfnatdunn/D... ¥t @ :
e 5+4=54
e 5-4=1
e 5%¥4=20
« 5/4=1.25
e S5%4=1

Don’t worry about the 54. We will learn how to fix the addition problem soon.
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Solution: VariablesArraysOperators/Solutions/operators.html

1. <!DOCTYPE html>
2. <html lang="en">
3. <head>
4. <meta charset="UTF-8">
5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">
7. <link rel="stylesheet" href="../styles.css">
8. <script>
9. const rockStars = [];
10. const songTotals = [];
11. rockStars[@] = prompt("Who is your favorite rock star?", "");
12. songTotals[@] = prompt("How many " + rockStars[@] +
13. " songs do you have?", "");
14. rockStars[1] = prompt("And your Qegt\fié;h;fte‘rock star?", "");
15. songTotals[1] = prompt("How many " + rockStars[1] +
16. " songs do you have?", "");
TN TN

17. </script>
18. <title>JavaScript Operators</title>
19. </head>

20. <body>

21. <main>

22. <script>

23. const diff = songTotals[0] - songTotals[1];

24 . document.write("You have " + diff + " more songs of " + rockStars[0]);
25. document.write(" than you have of " + rockStars[1] + ".");

26. </script>

27. </main>

28. </body>

29. </html>
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Challenge Solution:
VariablesArraysOperators/Solutions/operators-challenge.html

1. <!DOCTYPE html>
2. <html lang="en">
3. <head>
4. <meta charset="UTF-8">
5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">
7. <link rel="stylesheet" href="../styles.css">
8. <script>
9. const userNum1l = prompt("Choose a number.", "");
10. alert("You chose " + userNuml);
11. const userNum2 = prompt("Choose another number.", "");
12. alert("You chose " + userNum2);
13. const numsAdded = userNum1 + userNum2;
14. const numsSubtracted = userNum1 - userNum2;
15. const numsMultiplied = userNum1 * userNum2;
16. const numsDivided = userNum1 / userNum2;
17. const numsModulused = userNum1 % userNum2; _Ts
18. </script> “:§;:>
>
19. <title>JavaScript 0perators</tit%e§;5§:> ~4§5
20. </head> ~N QQ
21. <body> % C.)
22. <main>
23. <ul>
24. <script>
25. document.write("<1i>" + userNum1 + " + " + userNum2 + " = ");
26. document.write(numsAdded + "</1i>");
27. document.write("<1i>" + userNum1 + " - " + userNum2 + " = ");
28. document.write(numsSubtracted + "</1i>");
29. document.write("<1li>" + userNum1 + " * " + userNum2 + " = ");
30. document.write(numsMultiplied + "</1i>");
31. document.write("<1i>" + userNum1 + " / " + userNum2 + " = ");
32. document.write(numsDivided + "</1i>");
33. document.write("<1i>" + userNum1 + " % " + userNum2 + " = ");
34. document.write(numsModulused + "</1i>");
35. </script>
36. </ul>
37. </main>
38. </body>
39. </html>
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Conclusion 2SS~
L

% -
>
In this lesson, you have learned to wo m@ 'p@, arrays and operators.
e Ty -
= =
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LESSON 14

JavaScript Functions

Topics Covered

[ JavaScript’s global functions and objects.
%| Creating your own functions.

| Returning values from functions.
Introduction

In this lesson, you will learn to use some of JavaScript’s built-in-functions, and you will also learn to
create your own.

[

@Q

. >
14.1. Global Objects and Fgﬁ\?tlg@
<> s

A “global” function or object is one that is accessible from anywhere. JavaScript has a number of global
objects and functions. We will examine some of them in this section.

*14.1.1. parseFloat(object)

The parseFloat() function takes one argument: an object, and attempts to return a floating point

number, which is a decimal number. If it cannot, it returns NaN, for “Not a Number.”

Remember when we “add” two strings using the plus sign (+), the strings are concatenated together,
as the following code illustrates:

const strNumil
const strNum2

I
PIE

const strSum = strNuml + strNum2;
strSum; // will return "12"

Because strNum1 and strNum2 are both strings, the + operator concatenates them, resulting in "12".
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We can use parseFloat() to convert those strings to numbers before adding them:

const strNum1l o

const strNum2 2"

const numl = parseFloat(strNuml);
const num2 = parseFloat(strNum2);
const sum = numl + num2;

sum; // will return 3

After the parseFloat() function has been used to convert the strings to numbers, the + operator

performs addition, resulting in 3.

If the value passed to parseFloat() doesn’t start with a number, the function returns NaN:

parseFloat('I want 1.5 apples'); // will return NaN

s 14.1.2. parseInt(object) ,\@Q
The parseInt() function is similar pa@(@é @s one argument: an object, and attempts

to return an integer. If it cannot, it ret s NaN, for ot a Number.”

As you can see from the following code, parseInt() just strips everything to the right of the first
integer it finds. If the value passed to parseInt() doesn’t start with an integer, the function returns
NaN:

parseInt('1'); // will return 1

parseInt('1.5"); // will return 1

parseInt('1.5 apples'); // will return 1
parseInt('I want 1.5 apples'); // will return NaN

+ 14.1.3. isNaN(object)

The isNaN() function takes one argument: an object. The function checks if the object is 7o a number

(or cannot be converted to a number). It returns true if the object is not a number and false if it is
a number:
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isNaN(4); // will return false
isNaN('4'); // will return false

isNaN('hello'); // will return true C')Q
\\:3
‘b-
As you can see from the code abov, g;:)@gs a number or can be converted into a
number (e.g.,4and '4"), isNaN() retu s false. erwise (e.g., "hello'), it returns true, meaning

that it is indeed Not a Number.
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=] Exercise 19: Working with Global

Functions
e ©10to 15 minutes

B>
In this exercise, you will practice working k@%’cri d@gl functions.
<XTeS

1. Open JavaScriptFunctions/Exercises/built-in-functions.html for editing.

2. As the code is currently written (see below), it will concatenate the user-entered numbers
rather than add them. Fix this so that it outputs the sum of the two numbers entered by the
user.
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Exercise Code 19.1:
JavaScriptFunctions/Exercises/built-in-functions.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. let userNumi;

10. let userNum2;

11. let numsAdded;

12. userNum1 = window.prompt("Choose a number.", "");

13. alert("You chose " + userNuml);

14. userNum2 = window.prompt("Choose another number.", "");
15. alert("You chose " + userNum2); - <:5$:‘

16. numsAdded = userNum1 + userNum2; eé;st‘

17. </script> “\\ : “455

18. <title>JavaScript Built—iq@&g@@l&

19. </head> -

20. <body>

21. <p>

22. <script>

23. document.write(userNuml + " + " + userNum2 + " = ");
24. document.write(numsAdded) ;

25. </script>

26. </p>

27. </body>

28. </html>

Challenge

Create a new HTML file that prompts the user for

1. Their name:
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This page says
What's your name?

Nat|

The age at which they first worked on a computer:

This page says
How old were you when you first used a computer?

12 years old|

And their current age:

This page says
How old are you now?

48|

After gathering this information, write out to the page how many years they have been working
on a computer:

® @  [Y JavaScript Built-in Functions Nat
C O Ofileff. &+ WM B ® O :

Nat, you have used computers for 36 years.
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Notice that the program is able to deal with nW&ve by strings (e.g., “12 years old”).
N O
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Solution: JavaScriptFunctions/Solutions/built-in-functions.html

0o NOoO oA WN -

<!DOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">

<link rel="stylesheet" href="../normalize.css">
<link rel="stylesheet" href="../styles.css">
<script>

let userNumt;

let userNum2;

let numsAdded;

userNum1 = window.prompt("Choose a number.", "");
alert("You chose " + userNuml); X <
userNum2 = window.prompt("“Choose anotbg@er.", "y,

alert("You chose " + userNumZ);‘:\:::ﬁ =N

numsAdded = parseFloat(userNum1) + parseFloat(userNum2);
</script> - 5
<title>JavaScript Built-in Functions</title>
</head>
<body>
<main>
<p>
<script>
document.write(userNuml +
document.write(numsAdded) ;
</script>
</p>
</main>
</body>
</html>

+ + userNum2 + " = ");
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Challenge Solution:
JavaScriptFunctions/Solutions/built-in-functions-challenge.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. const userName = prompt("What's your name?");

10. const agel = prompt('How old were you when you first used a computer?');
11. const age2 = prompt('How old are you now?');

12. const diff = parseFloat(age2) - parseFloat(agel);

13. </script>

14. <title>JavaScript Built-in Functions</title>

15. </head>

16. <body>

17. <main>

18. <p>

19. <script> ,;\Sﬁft\

20. document.write(userName + ', you have used ',

21. +'computers for ' + diff + ' years.');
22. </script> @QV C)OY

23. </p>

24. </main>

25. </body>

26. </html>

Code Explanation

You may have noticed that we are not including the second argument, which is the default value, for

prompt() in the challenge solution. While these could be written as const age2 = prompt("How

old are you now?", "");, this is not necessary as an empty string is the default value.

[]

14.2. User-defined Functions

Writing functions makes it possible to reuse code for common tasks. Functions can also be used to
hide complex code. For example, an experienced developer can write a function for performing a
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complicated task. Other developers do not need to know how that function works; they only need to
know how to call it.

* 14.2.1. Function Syntax

JavaScript functions generally appear in the head of the page or in external JavaScript files. A function

is written using the function keyword followed by the name of the function.

function doSomething() {
//function statements go here

¥

As you can see, the body of the function is contained within curly brackets ({}). The following example
demonstrates the use of simple functions:

Demo 14.1: JavaScriptFunctions/Demos/simple-functions.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head> @Q
4. <meta charset="UTF-8"> \:S§2>' ~:§5
5. <meta name="viewport" content=" ‘\\Uevic = h?initial-scale=1">
6. <link rel="stylesheet" hr . normal{Zéjcss”>

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function changeBgRed() {

10. document.body.style.backgroundColor = "red";
11. }

12.

13. function changeBgWhite() {

14. document.body.style.backgroundColor = "white";
15. }

16. </script>

17. <title>JavaScript Simple Functions</title>

18. </head>

19. <body>

20. <button onclick="changeBgRed();">Red</button>
21. <button onclick="changeBgWhite();">White</button>
22. </body>

23. </html>

When the user clicks one of the buttons, the event is captured by the onclick event handler and the
corresponding function is called.
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% 14.2.2. Passing Values to Functions

The functions above aren’t very useful because they always do the same thing. Every time we wanted
to add another color, we would have to write another function. Also, if we want to modify the behavior,
we will have to do it in each function. The following example shows how to create a single function

to handle changing the background color.

Demo 14.2: JavaScriptFunctions/Demos/passing-values.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function changeBg(color) {

10. document.body.style.backgroundColor = color;\‘
1.} 6\0\

12. </script>

13. <title>Passing Values</tit1e>be\-Q. '®
14. </head> Q/ C)O

15. <body>

16. <button onclick="changeBg('red');">Red</button>

17. <button onclick="changeBg('white');">White</button>
18. </body>

19. </html>

As you can see, when calling the changeBg () function, we pass a value (e.g., ' red"), which is assigned
to the color variable. We can then refer to the color variable throughout the function. Variables
created in this way are called “parameters” and the values passed to them are called “arguments”. A
function can have any number of parameters, separated by commas.

Adding parameters to functions makes them more flexible and, thus, more useful; as you saw above,
we can call the changeBg() function many times, passing to it a different color as needed. We can
make our functions even more useful by providing default values for parameters so that, if the function
is called without an argument, we assign some default value to the parameter. Here’s how we might
modify our earlier example:
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Demo 14.3:
JavaScriptFunctions/Demos/passing-values-default-param.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function changeBg(color="blue') {

10. document.body.style.backgroundColor = color;
11. }

12. </script>

13. <title>Passing Values - Default Param</title>

14. </head>

15. <body>

16. <p>

17. <button onclick="changeBg('red');">Red</button>
18. <button onclick="changeBg('white') ”>Wh;Ie

19. <button onclick="changeBg();">Blue ff?ii* tton>
20. </p>

21. </body> @ C)CS®
22. </html>

We've added a default value for changeBg’s color parameter, giving it the value 'blue’ if no value
is supplied when the function is called. We've also added a third button on which the user can click;
here we call changeBg() (without a parameter for color) and thus get the default color 'blue’.

A Note on Variable Scope

A variable’s “scope” is the context in which the variable can be referenced. Variables created by
passing arguments to function parameters are local to the function, meaning that they cannot
be accessed outside of the function. The same is true for variables declared within a function

using the let keyword.

Variables declared with 1et outside of a function can only be used in the block of code in which
the variable is defined.
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=] Exercise 20: Writing a JavaScript Function
) 15 to 25 minutes

In this exercise, you will modify a page called resize-box.html, which will contain a box and two
buttons for resizing the box:

@ @ [ Resize Box b4 -~ ‘

& C 0O @ file/ffusersinatd.. ¥ &

SHRINK GROW
1. Open JavaScriptFunctions/Exe: %/re i ox.html for editing.
P (EGBET By s

2. Notice that the page has aﬁtﬁth the i8=box” and width and height styles set.

3. The page also contains two buttons that call resizeBox() passing in -10 and 180 for the
change argument.

4. Write a function called resizeBox() that has one parameter: change, which is the amount
the width and height of the box should be changed. The default value of change should be
10. The resizeBox() function will need to do the following:

»

A. Declare a constant box that holds the “box” div. You will do this using

document.getElementById(), which is a method for accessing elements on the
page by their id value:

const box = document.getElementById('box');

B. Declare a constant w that holds the current width of the box. You will do this with
the following line of code:

const w = box.style.width;

LESSON 14: JavaScript Functions | 303



Note that the value will be a string ending in “px” as shown below. This is because

width and height style values take a number and a unit.

[w ﬂ Elements Console Sources Net

D] © | top Y © | Filter

> const box = document.getElementById( 'box");
undefined

> box.style.width;
"leepx"

SHRINK GROW > box.style.height;

"18epx"

C. Just as you did for width, declare a constant h that holds the current height of the
box.

D. Declare variables wNew and hNew that contain the new width and height values.
Note that you will need to add the value of change to the current values of w and
h, but before doing so, you will need to strip off the “px” from w and h and convert

those values to numbers. You can do that with parseInt().

E. Assign the new values of w and h to box.style.width and box.style.height.
Note that you will need to append (concatenate) “px” back to those values.

Exercise Code 20.1: JavaScriptFuncti®ns/Exercises/resize-box.html

<IDOCTYPE html> Q/Q C)O

1.

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">
7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. // Write your code here

10. </script>

11. <title>Resize Box</title>

12. </head>

13. <body id="resize-box">

14. <main>

15. <div id="box" style="width:100px; height:100px;
16. background-color:blue;"></div>

17. <button onclick="resizeBox(-10)">SHRINK</button>
18. <button onclick="resizeBox(10)">GROW</button>
19. </main>

20. </body>

21. </html>
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Challenge

Add separate buttons for changing height and width:

® @ [ Resize Box - Challenge ®x +

&« C O @ file://{{Users/natdu... ¥ @

SHRINK GROW
HEIGHT HEIGHT
SHRINK GROW
WIDTH WIDTH

As we haven’t learned to write conditional code yet, you will need to write separate functions; for
example, resizeBoxHeight() and resizeBoxWidth().
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Solution: JavaScriptFunctions/Solutions/resize-box.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function resizeBox(change=10) {

10. const box = document.getElementById('box');

11. const w = box.style.width;

12. const h = box.style.height; ) <
13. const wNew = parseInt(w) + change; “<:§;)
14. const hNew = parselnt(h) + change;;::;?:>' ,;&5
15. box.style.width = wNew + 'px';y . <:5§:2
16. box.style.height = hNew + 'px';

17. }

18. </script>

19. <title>Resize Box</title>

20. </head>

21. <body id="resize-box">

22. <main>

23. <div id="box" style="width:100px; height:100px;"></div>
24. <button onclick="resizeBox(-10)">SHRINK</button>
25. <button onclick="resizeBox(10)">GROW</button>
26. </main>

27. </body>

28. </html>
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Challenge Solution:
JavaScriptFunctions/Solutions/resize-box-challenge.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function resizeHeight(change=10) {

10. const box = document.getElementById('box');

11. const h = box.style.height;

12. const hNew = parseInt(h) + change;

13. box.style.height = hNew + 'px';

14. '}

15.

16. function resizeWidth(change=10) {

17. const box = document.getElementById('box');

18. const w = box.style.width; <

19. const wNew = parselInt(w) + change; s;:§;:>

20. box.style.width = wNew + 'px'; \Q"b‘ *

21. } be‘ OQ

22. </script> <:E:,» (::‘)

23. <title>Resize Box - Challenge</title>

24. </head>

25. <body id="resize-box">

26. <main>

27. <div id="box" style="width:100px; height:100px;"></div>
28. <button onclick="resizeHeight(-10)">SHRINK HEIGHT</button>
29. <button onclick="resizeHeight(10)">GROW HEIGHT</button><br>
30. <button onclick="resizeWidth(-10)">SHRINK WIDTH</button>
31. <button onclick="resizeWidth(10)">GROW WIDTH</button>
32. </main>

33. </body>

34. </html>

[

14.3. Returning Values from Functions

The return keyword is used to return values from functions as the following example illustrates:
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Demo 14.4: JavaScriptFunctions/Demos/return-value.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function setBgColor() {

10. const bg = prompt("Set Background Color:", "");
11. document.body.style.backgroundColor = bg;

12.  }

13.

14. function getBgColor() {

15. return document.body.style.backgroundColor;

16. } AN
17. </script> (5%30

18. <title>Returning a Value</title> Q’ *
19. </head> Q Q
20. <body> %

21. <button onclick="setBgColor()">Set Background Color</button>
22. <button onclick="alert(getBgColor())">Get Background Color</button>
23. </body>

24. </html>

When the user clicks the “Get Background Color” button, an alert pops up with a value returned from

the getBgColor () function. This is a very simple example. Generally, functions that return values are
a bit more involved. We’ll see many more functions that return values throughout the course.

Conclusion

In this lesson, you have learned to work with JavaScript’s global functions and to create functions of
your own.
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LESSON 15

Built-In JavaScript Objects

Topics Covered

M Built-in String object.
M Built-in Math object.

V] Built-in Date object.

Introduction

JavaScript has some predefined, built-in objects that enable you to work with Strings and Dates, and
perform mathematical operations.

Dr§0<\
. D> <SS
15.1. String <<'/¢ QO

In JavaScript, there are two types of string data types: primitive strings and St7ing objects. String objects
have many methods for manipulating and parsing strings of text. Because these methods are available
to primitive strings as well, in practice, there is no need to differentiate between the two types of strings.

Some common string properties and methods are shown below. In all the examples, the constant myStr
contains “Webucator”:

const myStr = 'Webucator';

Common String Properties

Property Description

length |Read-only value containing the number of characters in the string.

myStr.length; // returns 9

Try the following out in the Chrome DevTools Console:
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const myStr = 'Webucator';
myStr.length; // will return 9

Spend some time going through methods in_the and trying them out in the Chrome
DevTools Console. Note that most progr & ang similar string methods, though they
may use different names. Some of ¢ meth@ “seem obscure (“When would I use that?”).

Don’t worry too much about that. The most important takeaway is to understand that there are a lot
of built-in methods for working with strings and to get some practice using them.
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Common String Methods

Method Description
charAt(position) Returns the character at the specified position.
myStr.charAt(4); // returns 'c'
myStr.charAt(0); // returns 'W'
indexOf (substr, Searches from startPos (or the beginning of the string, if startPos is not supplied)
startPos) for substr. Returns the first position at which substr is found or -1 if substr is
not found.
myStr.indexOf("cat"); // returns 4
myStr.indexOf("cat", 5); // returns -1
lastIndexOf (substr, |Searches from endPos (or the end of the string, if endPos is not supplied) for
endPos) substr. Returns the last position at which substr is found or -1 is substr is not
found.
myStr.lastIndexOf("cat"); // returns 4
=
myStr.lastIndexOf(“cat:t:53;>7/ Eesgrns 4
NS _ S
substring(startPos, |Returns the sMg beginnq'ng)alt startPos and ending with the character before
endPos) endPos. endPos is optional. If it is excluded, the substring continues to the end of
the string.
myStr.substring(4, 7); // returns cat
myStr.substring(4); // returns cator
slice(startPos, Same as substring(startPos, endPos).
endPos) myStr.slice(4, 7); // returns cat
slice(startPos, posFromEnd is a negative integer. Returns the substring beginning at startPos
posFromEnd) and ending posFromEnd characters from the end of the string.
myStr.slice(4, -2); // returns cat
split(delimiter) Returns an array by splitting a string on the specified delimiter.

const s = "A,B,C,D";
const a = s.split(",");
document.write(a[2]); // returns C
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Method Description

toLowerCase() Returns the string in all lowercase letters.

myStr.toLowerCase(); // returns webucator

toUppercCase() Returns the string in all uppercase letters.

myStr.toUpperCase(); // returns WEBUCATOR

trim() Removes leading and trailing whitespace.

Webucator '.trim(); // returns Webucator with no spaces around it

Below are the same methods from the table above shown in the Chrome DevTools Console:

> const myStr = 'Webucator';
undefined
> myStr.charAt(4);
e
> myStr.indexOf('cat');
4
myStr.index0f('dog'); // Returns -1 (not found)
-1
> myStr.lastIndexOf('cat');
4
> 'banana'.indexOf('an'); // First occurrence of 'an’
1

v

> 'banana‘.lastIndexOf('an'); // Last occurrence of 'an’
3

> myStr.substring(4,7);
"cat"

> mystr.substring(4);
"cator"

v

myStr.slice(4,7);

"cat"

> myStr.slice(4,-2);
"cat"

> myStr.tolLowerCase();
"webucator”

> myStr.toUpperCase();

"WEBUCATOR"

> ' webucator '.trim();

"webucator”

Splitting a String

The split() method returns an array by splitting a string on the specified delimiter (separator). The
following code illustrates this:
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const s = "A,B,C,D";
const a = s.split(",");
a[2]; // returns C

Try it out in the Chrome DevTools Console:

> const s = 'A,B,C,D';
undefined
> const a = s.split(',");
undefined
> a;
v (4) [”A ll'J "B HJ "C"J HDH]
9: "A"
1. ng"
2. mew
3. npe
length: 4
» proto__: Array(®)

Converting an Obiject to a String

To convert an object to a string, pass it to String(). For example:

> let i = 10;
undefined

> typeof 1i;
"number™

> i = String(i);
"1gn

> typeof ij;

"string"
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String Documentation

Seehttps://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Glob
al_Objects/String for full documentation on Strings.

15.2. Math

The Math object’s properties and methods are accessed directly (e.g., Math.PI) and are used for
performing complex math operations. Some common math properties and methods are shown below:

Common Math Properties

Property Description S’\BCSQ
Math.PI The value of Pi (M) &b‘%‘ %
- X SR

Math.PI; //3.141592653%793 <O

Math.SQRT2 |Square root of 2.

Math.SQRT2; //1.4142135623730951

Try the following out in the Chrome DevTools Console:

Math.PI;
3.141592653589793
Math.SQRT2;
1.4142135623730951

Spend some time going through methods in the table below and trying them out in the Chrome
DevTools Console.
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Common Math Methods
Method Description

Math.abs(number) Absolute value of number.

Math.abs(-12); // returns 12

Math.ceil(number) number rounded up.

Math.ceil(5.4); // returns 6

Math.floor (number) number rounded down.

Math.floor(5.6); // returns 5

Math.max(numbers) Highest Number in numbers.

- Q\
Math.max(2, 5, 9, 3)s Joreturns 9

RS S\
Math.min(numbers) Lowes%% m@be@Q

Math.min(2, 5, 9, 3); // returns 2

Math.pow(number, power) [number to the power of power.

Math.pow(2, 5); // returns 32

Math.round(number) Rounded number.

Math.round(2.5); // returns 3

Math.random() Random number between 0 and 1.

Math.random(); // Returns random number from @ to 1

Below are the same methods from the table above shown in the Chrome DevTools Console:
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> Math.abs(-12);
12

> Math.ceil(5.4);
6

> Math.floor(5.6);
5

> Math.max(2,5,9,3);
9

> Math.min(2,5,9,3);
2

> Math.pow(2,5);
32

> Math.round(2.5);
3

> Math.random();
0.7473928751077172

Method for Generating Random Integers

Because Math. random() returns a decimal value greater than or equal to 8 and less than 1, we can use

the following code to return a random integer between low and high, inclusively (meaning the low
and high values are included):

function randInt(low, high) {
const rndDec = Math.random();
const rndInt = Math.floor(rndDec * (high - low + 1) + low);
return rndInt;

And here it is in the Chrome DevTools Console:
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function randInt(low, high) {
const rndDec = Math.random();
constfendInt = Math.floor(rndDec * (high - low + 1) + low);
return®rndInt;

}

undefined
randInt(1l, 10);
6

randInt(1l, 100);
77

Math Documentation

See https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Glob
al_Objects/Math for full documentation on Math.

15.3. Date

The Date object has methods for manipulating dates and times. JavaScript stores dates as the number
of milliseconds since January 1, 1970.

The epoch is the moment that a computer or computer language considers time to have started.
JavaScript considers the epoch to be January 1, 1970 at midnight (1970-01-01 00:00:00)

The following code samples show the different methods of creating date objects, all of which involve

passing arguments to the Date () constructor (a special function for creating objects):

New Date object with current date and time

const now = new Date();
now; // returns Thu Nov 11, 2021 18:40:31 GMT-0500 (Eastern Standard Time
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New Date object with specific date and time

// Syntax: new Date('month dd, yyyy hh:mm:ss')
const moonLanding = new Date('July 21, 1969 16:18:00"');
moonLanding; // returns Mon Jul 21, 1969 16:18:00 GMT-0400 (Eastern Daylight Time)

// Alternative Syntax: new Date(year, month, day, hours, min, sec, millisec)
const moonLanding = new Date(1969, 6, 21, 16, 18, 0, 0);
moonLanding; // returns Mon Jul 21, 1969 16:18:00 GMT-0400 (Eastern Daylight Time)

A few things to note:

1. To create a Date object containing the curgﬁg‘@ and time, the Date() constructor takes

no arguments. Q. %
2. When passing the date as a@ the I{ﬁbconstructor, the time portion is optional. If

it is not included, it defaults to 00:00:00. Also, other date formats are acceptable (e.g.,
'6/21/1969"' and '06-21-1969' )

3. When passing date parts to the Date() constructor, dd, hh, mm, ss, and ms are all optional.
The default for dd is 1; the other parameters default to @.

4. Months are numbered from 8 (January) to 11 (December). In the example above, 6 represents

July.

Some common date methods are shown below. In all the examples, the variable moonLanding contains
the date Mon Jul 21, 1969 16:18:00 GMT-0400 (Eastern Daylight Time).
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Common Date Methods

Method Description

getDate() Returns the day of the month (1-31).

moonLanding.getDate();
// returns 21

getDay() Returns the day of the week as a number (0-6, 0=Sunday, 6=Saturday).

moonLanding.getDay();
// returns 1

getMonth() Returns the month as a number (0-11, 0=January, 11=December).

moonLanding.getMonth();
// returns 6

getFullYear() Returns the four-digit year.
moonLanding.getFullYear();
// returns 1969
g\O'»Q
- S
getHours() Returns the hour (0-2 .\:;2>"

moonLandin@s() ;C)O .

// returns 1

getMinutes() Returns the minute (0-59).

moonLanding.getMinutes();
// returns 18

getSeconds() Returns the second (0-59).

moonLanding.getSeconds();
// returns 0

getMilliseconds() Returns the millisecond (0-999).

moonLanding.getMilliseconds();
// returns @

getTime() Returns the number of milliseconds since midnight January 1, 1970.

moonLanding.getTime();
// returns -14096520000. It’'s negative, because it’s before the epoch.
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Method

Description

getTimezoneOffset()

Returns the time difference in minutes between the user’s computer and GMT.

moonLanding.getTimezoneOffset();
// returns 240

tolLocaleString()

Returns the Date object as a string.

moonLanding.tolLocaleString();
// returns '7/21/1969, 4:18:00 PM'

toLocaleDateString()

Returns the date portion of a D,at@j?et as a string.

moonLanding. toLocale%J@&ng(l_%
// retu rnsé

tolLocaleTimeString()

Returns the Date object as a strmg.

moonLanding.toLocaleTimeString();
// returns '4:18:00 PM'

toGMTString()

Returns the Date object as a string in GMT timezone.

moonLanding.toGMTString() ;
// returns 'Mon, 21 Jul 1969 20:18:00 GMT'

Below are the same methods from the table above shown in the Chrome DevTools Console:
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» const moonLanding = new Date(1969, 6, 21, 16, 18, 0, 0);
undefined

> moonLanding;
Mon Jul 21 1969 16:18:00 GMT-0400 (Eastern Daylight Time)
> moonLanding.getDate();
21
> moonLanding.getDay();
1
> moonLanding.getMonth();
6
»> moonLanding.getFullYear();
1969
» moonLanding.getHours();
16
> moonLanding.getMinutes();
18
> moonLanding.getSeconds();
0
> moonLanding.getMilliseconds();
(4]
> moonLanding.getTime();
-14096520000
> moonLanding.getTimezoneOffset();
240
> moonLanding.toLocaleString();
'7/21/1969, 4:18:00 PM'
> moonLanding.toLocaleDateString();
'7/21/1969"
» moonLanding.toLocaleTimeString();
'4:18:00 PM'
> moonLanding.toGMTString();
21 Jul 1969 20:18:00 GMT'

'Mon,

Date Documentation

See https://developer.mozilla.org/en-US/docs/Web/JavaScript/Reference/Glob
al_Objects/Date for full documentation on Date.
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Let’s see how we can use dates to build useful helper functions.

[]

15.4. Helper Functions

Some languages have functions that return the month as a string. JavaScript doesn’t have such a built-in
function. The following sample shows a user-defined “helper” function that handles this and how the

getMonth() method of a Date object can be used to get the month.

Demo 15.1: BuiltinObjects/Demos/month-as-string.html

8. <script>

9. function monthAsString(num) { -

10. const months = ["January", "February", "March", "April",
11. "May", "June", "July", "August", "September",

12. "October", "November:,%"‘l)_scember'fol;@

13. return months[num-1];

14. } <:2:” ‘::‘)

15.

16. function enterMonth() {

17. const userMonth = prompt("What month were you born?", "");
18. alert("You were born in " + monthAsString(userMonth) + ".");
19. }

20.

21. function getCurrentMonth() {

22. const today = new Date();

23. alert(monthAsString(today.getMonth()+1));

24. }

25. </script>

Run this page in your browser and then click the buttons to see how they work.
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= Exercise 21: Returning the Day of the

Week as a String
™) 15 to 25 minutes

In this exercise, you will create a function that returns the day of the week as a string.

1. Open BuiltInObjects/Exercises/date—udfs@l for editing.
2. Write a dayAsString() function tha@% day of the week as a string, with "1"

returning "Sunday"”, "2" returni&’a\on ay'erA

3. Write an enterDay/( ) funcudrthat prongr?the user for the day of the week (as a number)
and then alerts the string value of that day by calling the dayAsString() function.

4. Write a getCurrentDay() function that alerts today’s actual day of the week according to
the user’s machine.

5. Add a CHOOSE DAY button that calls the enterDay() function.
6. Add a GET CURRENT DAY button that calls the getCurrentDay() function.

7. Test your solution in a browser.
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Solution: BuiltinObjects/Solutions/date-udfs.html

1. <IDOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function monthAsString(num) {

10. const months = [];

11. months[@] = "January";

12. months[1] = "February";

13. months[2] = "March";

14. months[3] = "April";

15. months[4] = "May";

16. months[5] = "June";

17. months[6] = "July";

18. months[7] = "August";

19. months[8] = "September";

20. months[9] = "October"; ) <
21. months[10] = "November"; "&:§;)
22. months[11] = "December"; \bﬁb‘ %
23. N SR
24 . return months[num-1]; <::.?

25. }

26.

27. function dayAsString(num) {

28. const weekDays = [];

29. weekDays[0] = "Sunday";

30. weekDays[1] = "Monday";

31. weekDays[2] = "Tuesday";

32. weekDays[3] = "Wednesday";

33. weekDays[4] = "Thursday";

34. weekDays[5] = "Friday";

35. weekDays[6] = "Saturday";

36.

37. return weekDays[num-1];

38. }

39.

40. function enterMonth() {

41. const userMonth = prompt("What month were you born?", "");
42, alert("You were born in " + monthAsString(userMonth) + ".");
43. }

44 .
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45, function getCurrentMonth()
46 . const today = new Date();
47. alert(monthAsString(today.getMonth()+1));
48. }
49.
50. function enterDay() {
51. const userDay = prompt("What day of the week is it?", "");
52. alert("Today is " + dayAsString(userDay) + ".");
53. }
54.
55. function getCurrentDay() {
56. const today = new Date();
57. alert(dayAsString(today.getDay()+1));
58. }
59. </script> <
60. <title>Date UDFs</title> s’\@
61. </head> \ (b‘ %
Z§ :boc}y> ®® ) O‘Q
. main> C)
64 . <button onclick="enterMonth()">CHOOSE MONTH</button>
65. <button onclick="getCurrentMonth()">GET CURRENT MONTH</button>
66 . <hr>
67. <button onclick="enterDay()">CHOOSE DAY</button>
68. <button onclick="getCurrentDay()">GET CURRENT DAY</button>
69. </main>
70. </body>
71. </html>
Conclusion

In this lesson, you have learned to work with some of JavaScript’s most useful built-in objects.
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LESSON 16

Conditionals and Loops

Topics Covered
M if - else if - else blocks.
M switch / case blocks.

| Loops.

Introduction

In this lesson, you will learn to branch your code using if and switch conditions, and to use different

types of loops.

[]

S
16.1. Conditionals @A@\.\Z)O.Qﬂ

There are two types of conditionals in JavaScript:

1. if - else if - else

2. switch / case

% 16.1.1. if - else If - else Conditions

if (conditions) {
statements;

} else if (conditions) {
statements;

} else {
statements;

}

Like with functions, each part of the if - else if - else block is contained within curly brackets
({}). There can be zero or more else if blocks. The else block is optional.
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Comparison Operators

Operator

Description

Equals

Doesn’t equal

Strictly equals

Doesn’t strictly equal

Is greater than

Is less than

Is greater than or equal to

Is less than or equal to

Note the difference between == (equals) and === (strictly equals). For two objects to be strictly equal
they must be of the same value and the same type, whereas to be equal they must only have the same

value. See the code samples below:

e S

@ == false;

true

false;

I5I;

.5I;

''; // Both are falsy

Notice that 8 is equal to, but not szrictly equal to, an empty string. Both these values are fa/sy, meaning
that when they are treated as Booleans, they are considered to be false. More on this soon.

It is almost always better to use the strictly equals operator (===) and the corresponding doesn’t strictly

equal operator (!==) as these help avoid unanticipated errors.
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Logical Operators

Operator|Description Example

&& and (a == b & c !'= d)
N ot (a==b || c!=d)
! not I'(a == || ¢ == d)

The following example shows a function using an if - else if - else condition.

Demo 16.1: ConditionalsAndLoops/Demos/if-else-if-else.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function checkAge() { ,\45552\
10. const age = prompt("Your age?", :igsji;ﬂ—;

11. N

12. if (age >= 21) { (/Arb.(— 0®
13. alert("You can vote and drink!");“")

14. } else if (age >= 18) {

15. alert("You can vote, but can't drink.");

16. } else {

17. alert("You cannot vote or drink.");

18. }

19. }

20. </script>

21. <title>JavaScript Conditionals Demo</title>

22. </head>

23. <body>

24 . <main>

25. <h1>JavaScript if - else if - else Demo</h1>

26 . <h2>Age Check</h2>

27. <button onclick="checkAge()">Age Check</button>
28. </main>

29. </body>

30. </html>

The display of the page is shown below:
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@ L [ JavaScript Conditionals Demo = Nat

& C v @ filey/{Users/natdunn/Docum... v+ W E © 0 B :

JavaScript if - else if - else Demo

Age Check

Age Check

When the user clicks the Age Check button, the following prompt pops up:

This page says

Your age?

After the user enters their age, an alert pops up. The text of the alert depends on the user’s age. The
three possibilities are shown below:

This page says

You can vote and drink!

This page says

You can vote, but can't drink.
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This page says

You cannot vote or drink.

Compound Conditions

Compound conditions are conditions that check for multiple things. See the following sample:

if (age > 18 && isCitizen) {
alert("You can vote!");

}

if (age >= 16 && (isCitizen || hasGreenCard)) {
alert("You can work in the United States");

}

<

=

~\Q~ N\
>

16.2. Short-circuiting<e>"> < Q

JavaScript is lazy (or efficient) about processing compound conditions. As soon as it can determine the
overall result of the compound condition, it stops looking at the remaining parts of the condition:

I Short-Circuiting I

If a is false, the whole statement is
false. There is no need to check b.

\1/
v v
if (a & b) {...}

If a is true, the whole statement is
\[ true. There is no need to check b.

°
if (a [| b) {...}

Short-circuiting is useful for checking that a variable is of the right data type before you try to manipulate
it.

To illustrate, take a look at the following sample:
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Demo 16.2: ConditionalsAndLoops/Demos/password-check-broken.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">

6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. const userPass = prompt("Password:", ""); //ESC here causes problems
10. const pw = "xyz";

11. </script>
12. <title>Password Check</title>

13. </head>

14. <body>

15. <main>

16. <script>

17. if (userPass.toLowerCase() === pw) {

18. document.write("<h1>Welcome!</h1>");

19. } else {

20. document.write("<h1>Bad Password!</h‘l>")"Q
21. } (iégg;),"
22. </script> Lo 2ad

23. </main> . Qfé/\p‘ Q®
24. </body> - C) -

25. </html>

Everything works fine as long as the user does what you expect. However, if the user clicks the Cancel
button when prompted for a password, the value null will be assigned to userPass. Because null is

not a string, it does not have the toLowerCase () method. So the following line will result in a JavaScript
error:

if (userPass.tolLowerCase() === pw)

You can see the error in Chrome DevTools Console:

© » Uncaught TypeError: password-check-broken.html:16
Cannot read property 'toLowerCase' of null
at password-check-broken.html:16

This can be fixed by using typeof (described below) to first check if userPass is a string as shown
in the following sample:
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The typeof Operator

The typeof operator is used to find out the type of a piece of data. The following screenshot
shows what the typeof operator returns for different data types:

typeof false;

"boolean"

typeof 5;

"number"

typeof 'hello';
"string"

typeof [];

"object"

typeof function() {};
"function"

typeof alert;
"function"

typeof window.document;
"object"

typeof null;

"object"

typeof undefined;
"undefined"

typeof foo; // We haven't defined this variable
"undefined"
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Demo 16.3: ConditionalsAndLoops/Demos/password-check.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. const userPass = prompt("Password:", "");

10. const pw = "xyz";

11. </script>
12. <title>Password Check</title>

13. </head>
14. <body>
15. <main>
16. <script>
17. if (typeof userPass === "string" && userPass.tolLowerCase() === pw) {
lg } document.write("<h1>Welcome!</h1> ‘)\,.\}QQ
. else { o

20. document.write("<h1>BadW/h‘l>" ’%
21. } -,
22. << S

</script>
23. </main>
24. </body>

25. </html>

Now, if the user presses Cancel and userPass gets null, this check will fail: typeof userPass ===

"string". Because the if condition uses & requiring that both conditions are true for the whole
statement to be true, there is no reason to check the second condition if the first condition is false. So,

JavaScript short circuits, meaning it immediately returns false without wasting time checking the
second condition.

Short circuiting also works with or conditions (e.g., 1f (a or b)). In this case, the whole statement
is true if either side of the or condition is true. So, if a is true, there is no reason to check b. JavaScript

will short circuit and return true.

[]
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16.3. Switch / Case

switch (expression) {
case value

statements;
case value

statements; . Q‘Q
default : —

stateme.znts; \Q‘ %

Like if - else if - else statements, switch / case statements are used to run different code at

different times. Unlike if statements, switch / case statements are limited to checking for equality.
Each case is checked to see if the expression matches the value.

Take a look at the following example:
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Demo 16.4: ConditionalsAndLoops/Demos/switch-without-break.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">
7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. const quantity = 1;

10. switch (quantity) {

11. case 1

12. alert("quantity is 1");

13. case 2 :

14. alert("quantity is 2");

15. default :

16. alert("quantity is not 1 or 2");

17. }

18. </script>
19. <title>Switch</title>

20. </head> - GQ
21. <body> rb% -
. A
22. <main> (b' / \
23. <p>Nothing to show here_s#p>-N\' C) /
24. </main> / -
25. </body>
26. </html>

When you run this page in a browser, you’ll see that all three alerts pop up, even though only the first
case is a match:

This page says

quantity is 1

This page says

quantity is 2
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This page says

guantity is not 1 or 2

That’s because if a match is found, none of the remaining cases are checked and all the remaining

statements in the switch block are executed. To stop this process, you can insert a break statement,

which will end the processing of the switch statement.

The corrected code is shown in the following example:

Demo 16.5: ConditionalsAndLoops/Demos/switch-with-break.html

o Noyo kA WON =

<!DOCTYPE html>
<html lang="en">
<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device- w1Q£P‘1n1t1al scale=1">
/normallz-

<link rel="stylesheet"

href="

<link rel="stylesheet" href="

<script>
const quantity = 1;
switch (quantity)
case 1
alert("quantity
break;
case 2 :
alert("quantity
break;
default :
alert("quantity
}
</script>
<title>Switch</title>
</head>
<body>
<main>

<p>Nothing to show here.</p>

</main>
</body>
</html>

<<

/st &S
A&*

/

is 1");

is 2");

is not 1

S

or 2");

LESSON 16: Conditionals and Loops | 337



d
\

B W) .
ement can be used to decide what math

=]

The following example shows how a switch / ¢

operation to perform: ‘%}:’b/‘/
S

Yy

>
>

N ~ O

2

VAN
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Demo 16.6: ConditionalsAndLoops/Demos/do-math.html

0o NOoO oA WN -

<!DOCTYPE html>
<html lang="en">

<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width,initial-scale=1">
<link rel="stylesheet" href="../normalize.css">
<link rel="stylesheet" href="../styles.css">
<script>
function doMath(operator)
const n1 = parseFloat(document.getElementById('n1').value);
const n2 = parseFloat(document.getElementById('n2').value);
let result;
switch (operator) {
case "+":
result = n1 + n2;
break;
case "-":
result = n1 - n2;
break;
case "*": ) S
result = n1 * n2; ‘5&:SS:’
break; \Qﬁb‘ *
case "/": Q@' : QQ
result = n1 / n2; <::,)
break;
default:
alert("Bad operator”);
}
alert(n1 + operator + n2 + '=' + result);
}
</script>
<title>doMath</title>
</head>
<body>
<main>

<label for="n1">First Number:</label>
<label for="n2">Second Number:</label>
onclick="doMath('+"')">Add</button>
onclick="doMath('-"')">Subtract</button>
onclick="doMath('*"')">Multiply</button>
onclick="doMath('/"')">Divide</button>

<button
<button
<button
<button
</main>
</body>
</html>

<input id="n1">

<input id="n2">
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Use Case for switch Without break

In most cases, you will include break statements in your switch conditions; however, there are cases
when it makes sense to continue to execute all the subsequent statements in a switch condition after
a match has been found. Consider the following, in which permissions are being added to an array
based on a user’s role:

const role = 'Admin’;
const permissions = [];
switch (role) {
case 'SuperAdmin’:
permissions.push('delete');
case 'Admin’:
permissions.push('update');
case 'Contributor':
permissions.push('create');
default:

permissions.push('read'); (g@’r\\
} >
console.log(permissions); @AQ\C)O,QA

The code above will log (3) ['update', 'create’, 'read'] to the console. That’s because role
is set to 'Admin’. The logic works as follows:

1. Does role contain 'SuperAdmin'? No, it does not. So, it doesn’t push 'delete’ onto the
permissions array.

2. Does role contain 'Admin'? Yes, it does. So, it pushes 'update' onto the permissions
array.

3. Then, it stops checking the cases, because it already found the match. And it continues
executing all the statements until it finds a break or it reaches the end of the switch statement.
In this case, there are no break statements, so it pushes 'create’ and 'update’ onto the
permissions array.

The result is that SuperAdmin will get all permissions. Admin will get wupdate, create, and read
permissions. Contributor will get create and read permissions. All others will only get read permissions.

340 | LESSON 16: Conditionals and Loops
EVALUATION COPY: Not to be used in class.



Order of Conditions

In conditional statements it’s generally a good practice to test for the most likely cases/matches
first so the browser can find the correct code to execute more quickly.

16.4. Ternary Operator

The ternary operator provides a shortcut for if conditions. The syntax is as follows:

const constName = (condition) ? valueIfTrue

For example:

const evenOr0dd = (number % 2 === @) ? "even"

: valueIfFalse;

od
@%

The following code sample shows how the tqrmerat

Demo 16.7: Cond|t|onals,&foopsg”mos/ternary html

8.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

<script>

const num = parseInt(prompt("Enter a number.",""));

//without ternary
if (num % 2 === 0) {
alert(num + " is even.");
} else {
alert(num + " is odd.");

}

//with ternary
const term = num % 2 === 0 ? "even

alert(num + " is " + term);

</script>

: "odd";

The first block shows a regular if-else statement.
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The second block shows how to accomplish the same thing in a couple of lines of code with the ternary
operator.

[]

16.5. Truthy and Falsy

JavaScript has a boolean data type, which has only two possible values: true or false. In addition,
every value and expression in JavaScript can be converted to true or false.

When a non-boolean literal value, variable, or expressions is used in a boolean context (e.g, an if
condition or with the default operator), it is implicitly converted to a boolean. This process is called
Type Coercion. For example, look at the following code, which uses the default operator:

const a=1 ]| 2;

The value 1 is interpreted as true, so a will get 1. Non-boolean values that are treated as true when

used in a boolean context are said to be #ruthy. rb%@
Now examine the following code: \Q. O.QA

<< s

const a =0 || 2;

The value 0 is interpreted as false, so a will get 2. Non-boolean values that are treated as false when
used in a boolean context are said to be falsy.

The only falsy values are:

1. @, butnot "8", which is a string.
2. "" —azero-length string.
3. null

4.  undefined
5. NaN — a special number value that means “Not a Number”. For example, NaN is the result of

dividing @ by 0 or finding the square root of a negative number (e.g. Math.sqrt(-1)).

All other values are truthy.

342 | LESSON 16: Conditionals and Loops
EVALUATION COPY: Not to be used in class.



=] Exercise 22: Conditional Processing
) 20 to 30 minutes

In this exercise, you will practice using conditional processing.

1.  Open ConditionalsAndLoops/Exercises/conditionals.html for editing.

2. Notice that there is an onclick event handler on the button that calls the greetUser()
function. Create this function in the script block.

3. The function should do the following:
A.  Ask (via a prompt) if the user is right- or left-handed.

If the user enters a value other than “right” or “left”, prompt again.
Ask (via a prompt) for the user’s last name
If the user leaves the last name bla‘@%pt again.

If the user enters a num@h%ast n ﬂert that a last name can’t be a number
and prompt agair@ C)O

After collecting the user’s dominant hand and last name:

Moo W

2

e If the dominant hand is valid, pop up an alert that greets the user
appropriately (e.g., “Hello Lefty Smith!”)

e  Ifthe dominant hand is not valid, pop up an alert that reads something like
“XYZ is not a valid value for dominant hand!”

4. Test your solution in a browser.

Challenge

1. Allow the user to enter the dominant hand in any case (e.g., left, Left, LEFT, right, Right,
RIGHT).

2. If the user enters a last name that does not start with a capital letter, prompt to try again.
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Solution: ConditionalsAndLoops/Solutions/conditionals.html

8. <script>

9. function greetUser() {

10. let dominantHand;

11. let lastName;

12.

13. dominantHand = prompt("Are you left- or right-handed?”, "") || "";
14. if (dominantHand !== "right" && dominantHand !== "left") {

15. dominantHand = prompt("Try again: right or left?", "") || "";
16. }

17.

18. lastName = prompt("What's your last name?", "") || "";

19. if (lastName.length === 0) { .

20. lastName = prompt("No last name? Please re-enter:", "") || "";
21. } else if (!isNaN(lastName)) { _ .3\115;53‘ .

22. lastName = prompt("Names i:g::;pumbezéj>ﬂg;enter:", D I I
23. }

2 << <O

25. switch (dominantHand) {

26. case "right"

27. alert("Hello Righty " + lastName + "!");

28. break;

29. case "left"

30. alert("Hello Lefty " + lastName + "!");

31. break;

32. default :

33. alert(dominantHand + " is not a valid value for dominant hand!");
34. }

35. }

36. </script>
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Challenge Solution:
ConditionalsAndLoops/Solutions/conditionals-challenge.html

8. <script>

9. function greetUser() {

10. let dominantHand;

11. let lastName;

12.

13. dominantHand = prompt("Are you left- or right-handed?", "") || "";
14. dominantHand = dominantHand.tolLowerCase();

15. if (dominantHand !== "right" && dominantHand !== "left") {

16. dominantHand = prompt("Try again: right or left?", "") || "";
17. }

18.

19. lastName = prompt("What's your last name?", "") || "";

20. const firstLetter = lastName.substring(0, 1);

21. if (lastName.length === 8) {

22. lastName = prompt("No last name? Please re-enter:", "") || "";
23. } else if (!'isNaN(lastName))

24. lastName = prompt(“Names aren't numbers. Re-enter:", Yt
25. } else if (firstLetter === firstLetter.tolLowerCase()) {

26. lastName = prompt("“Names begin with chital letters. Re-enter:", "") || "";
27. } ’b\'\) ®

28. =\ C)O

29. switch (dominantHand) {

30. case "right"

31. alert("Hello Righty " + lastName + "!");

32. break;

33. case "left"

34. alert("Hello Lefty " + lastName + "!");

35. break;

36. default

37. alert(dominantHand + " is not a valid value for dominant hand!");
38. }

39. }

40. </script>

16.6. Loops

There are several types of loops in JavaScript
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e while

e do.while
e for

e for.in

. for..of

[]

16.7. while and do...while Loops

% 16.7.1. while Loop Syntax

while (conditions) { R S
statements; \Qrb

} <
The while loop first checks one or more conditions and then executes the statements in its body as

long as those conditions are true. Something, usually a statement within the while block, must cause
the condition to change so that it eventually becomes false and causes the loop to end. Otherwise, you
get stuck in an infinite loop, which can bring down the browser.

Here is an example of a while loop:

let i=0;

while (i < 5) {
console.log(i);
i++; // changing value of i

And here’s the above code executed at Chrome DevTools Console:
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> let i = 0;
while (i < 5) {
console.log(i);
i++;

A w N R e

% 16.7.2. do...while Loop Syntax

do {
statements;
} while (conditions);

The do.while loop checks the conditions affer each execution of the statements in the body. Again,

something, usually a statement within the do block, Ipugj@use the condition to change so that it

eventually becomes false and causes the loop to end,«é’ﬁ\}
ere is an example of a do.while l% =

let i=0;
do {

console.log(i);

i++; // changing value of i
} while (i < 5);

And here’s the above code executed at Chrome DevTools Console:

> let i = o;

do {
console.log(i);
i++;

} while (i < 5);

0

1

2

3

4
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Unlike with while loops, the statements in do.while loops will always execute at least one time
because the conditions are not checked until the end of each iteration. The following code illustrates
this:

let i = 10;
while (i < 10) {
console.log(i);

}

undefig
do {
cong;IE?a\\j.);
} while (i < 103

10

unde

16.8. for Loops

%
%

>
% 16.8.1. for Loop Synta%,;{@e/ '
< 2 ‘i:,;/‘/
for (initialization; conditions; change) {
statements;

}

/)
y

A\

0

In for loops, the initialization, conditions, and change are all placed up front and separated by
semi-colons. This makes it easy to remember to include a change statement that will eventually cause
the loop to end.

for loops are often used to iterate through arrays. The length property of an array can be used to
check how many elements the array contains. For example:

const fruit = ['Apples', 'Oranges', 'Bananas', 'Pears'];
for (let i=@; i<fruit.length; i++) {
console.log(fruit[i]);

}

And here’s the above code executed at Chrome DevTools Console:
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> const fruit = ['Apples', 'Oranges', 'Bananas', 'Pears'];
for (let i=0; i < fruit.length; i++) {
console.log(fruit[i]);

}
Apples
Oranges
Bananas

Pears

% 16.8.2. for...of Loop Syntax

for (let item of iterable) {
statement;

for..of loops are used to loop through any iterable object — usually arrays, but there are other types of
iterable objects as well. For example:

=

const fruit = ['Apples', 'Oranges', 'Bananas' ’i@,'];

for (let i of fruit) { ,\“:s:j;’: ~4§3
console.log(i); /be’ . CSQ '

And here’s the above code executed at Chrome DevTools Console:

> const fruit = ['Apples’', 'Oranges', 'Bananas', 'Pears'];
for (let i of fruit) {
console.log(i);

}
Apples
Oranges
Bananas

Pears

% 16.8.3. for...in Loop Syntax

for (let item in object) {
statements;
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for..in loops are used to loop through object properties. A common mistake is to use this type of loop
to iterate through arrays. Most of the time, this will work fine, but for reasons that are beyond the

scope of this course, you should avoid using for..in loops to iterate through arrays. We cover the
syntax here only because you are likely to see this type of loop used incorrectly and we want you to be

able to recognize it. If you would like to learn more why it should be avoided, see https://develop
er.mozilla.org/en-US/docs/Web/JavaScript/Guide/Loops_and_iteration#Arrays.

[]

16.9. break and continue

The break statement is used to break out of a loop, usually when some condition is met.

for (let item of object)

doSomething(item);

if (conditions) {
break;
// loop will stop executing ,‘\@Q
// and afterLoop() will run >

} C S

) <7 8

afterLoop();

The following code illustrates how break works:

const fruit = ['Apples', 'Oranges', 'Bananas', 'Pears'];
for (let i of fruit) {
console.log(i);
if (i.indexOf('an') >= 0) {
break;
¥
}

Apples

Oranges

Notice that the Bananas and Pears do not get logged, because the loop is broken as soon as Oranges,
which contains “an” is found.

The continue statement is used to move on to the next iteration of the loop. It is used when a condition
is met that makes it unnecessary to run the rest of the code in the loop body for that iteration.
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for (let item of object) {
doSomething(item);
if (conditions) {
continue;
// loop will move on to next item
// doSomethingElse() won't be executed for this item

}
doSomethingElse(item);

<

. . . DS
The following code illustrates how continue W@'
.f;:\s - 04::5\
> const fruit = ['Apples', 'Oranges', 'Bananas', 'Pears'];
for (let i of fruit) {
if (i.indexOf('an') >= @) {

continue;
}
console.log(i);
}
Apples
Pears

Notice that the Oranges and Bananas do not get logged, because both contain “an”, and when that
condition is met, the loop moves on to the next iteration.
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=] Exercise 23: Working with Loops
) 20 to 30 minutes

In this exercise, you will practice working with loops.
1.  OpenConditionalsAndLoops/Exercises/loops.html for editing. You will see that this
file is similar to the solution to the challenge from the last exercise.
2. Declare an additional variable called greeting.
3. Create an array called presidents that contains the last names of four or more past presidents.

4. Currently, the user only gets two tries to enter a valid dominantHand and 1astName. Modify

the code so that, in both cases, the user confi&e@t prompted until the data is valid.

A.  For dominantHand, the fi pt s be “Are you left- or right-handed?”
Each subsequent @N‘l c@}@ ain: right or left?”

B. For lastName, it should just continue prompting “What’s your last name?” until
the user enters a valid last name.
5. Change the switch block so that it assigns an appropriate value (e.g., “Hello Lefty Smith”)

to the greeting variable rather than popping up an alert.

6.  After the switch block, write code that alerts the user by name if they have the same last
name as a president. There is no need to alert those people who have non-presidential names.

Challenge

1. For those people who do not have presidential names, pop up an alert that tells them their
names are not presidential.
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Solution: ConditionalsAndLoops/Solutions/loops.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

<script>
function greetUser() {
let dominantHand;
let lastName;
let greeting;
const presidents = ["Washington", "Jefferson", "Lincoln", "Kennedy"];
dominantHand = prompt("Are you left- or right-handed?", "") || "";
dominantHand = dominantHand.tolLowerCase();
while (dominantHand !== "right" && dominantHand !== "left") {
dominantHand = prompt("Try again: right or left?", "") || "";
}
do {
lastName = prompt("What's your last name?", "") || "";
} while (lastName.length === ~ (ff:\
. S
|| !'isNaN(lastName) >

|| lastName.substring(0, 1)

lastName.substring(0@, 1).toLowerCase())

switch (dominantHand) {
case "right"

greeting = "Hello Righty " + lastName + "!";
break;
default : // If not right, must be left
greeting = "Hello Lefty " + lastName + "!";
}
for (let 1Name of presidents) {
if (1Name === lastName) {
alert(greeting + ' Your name is presidential!’);
break; // No need to keep looking after we've found a match
}
}
}
</script>
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Challenge Solution:
ConditionalsAndLoops/Solutions/loops-challenge.html

35. let match = false;

36. for (let 1Name of presidents) {

37. if (1Name === lastName) {

38. alert(greeting + ' Your name is presidential!');
39. match = true;

40. break; // No need to keep looking after we've found a match
41. }

42. }

43. if (!match) {

44 . alert(greeting + ' Your name is not presidential!');
45. }

D>
‘\Q::;?tru i;;s
16.10. Array: forEachg(‘/*(z’ - S

Another way to loop through arrays is to use the array’s built-in forEach() method.

myArray.forEach( function(item) {
doSomething(item);

1)

Each item of the array is passed to the function one by one. For example:

const fruit = ['Apples', 'Oranges', 'Bananas', 'Pears'];
fruit.forEach(function(item) {
console.log(item);

1)

And here’s the above code executed at Chrome DevTools Console:
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> const fruit = ['Apples', 'Oranges', 'Bananas', 'Pears'];
fruit.forEach( function(item) {
console.log(item);
1)
Apples
Oranges
Bananas
Pears
S
. @’/ Q/A/
Conclusion NT o O
o —4

In this lesson, you learned:

e To work with if-else if-else conditions.

e To work with switch / case conditionals.

e  To work with several types of loops.
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LESSON 17/

Event Handlers and Listeners

Topics Covered

M Understanding on-event handlers.
%| Commonly-used on-event handlers.
M addEventListener().

V] Benefits of event listeners.

B>
' N>
Introduction <<>.—z> C_,QQ*

On-event handlers allow us to listen for user actions and to respond to those events with custom code.

[

17.1. On-event Handlers

On-event handlers are attributes that force an element to “listen” for a specific event to occur.

We might, for instance, listen for a user to click a specific div element, listen for a form submission,

or listen for the user to pass their mouse over any input element of a given class.

The table below lists commonly-used HTML on-event handlers with descriptions:
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HTML On-event Handlers

On-event Handler Description

onblur The element lost the focus.

onchange The element value was changed.

onclick A pointer button was clicked.

ondblclick A pointer button was double-clicked.

onfocus The element received the focus.

onkeydown A key was pressed down.

onkeypress A key was pressed and released.

onkeyup A key was released.

onload The document has been loaded.

onmousedown A pointer button was pressed down. <&
TS

onmousemove A pointer was moved wit ilktb@tmen

onmouseout A pointer was W' %i tl(elé@né.

< D)

onmouseover A pointer was moved onto the element.

onmouseup A pointer button was released over the element.

onreset The form was reset.

onselect Some text was selected.

onsubmit The form was submitted.

* 17.1.1. The getElementById() Method

A very common way to reference HTML elements is by their id using the getElementById() method
of the document object as shown in the following example. Once we have the element — that is, once
we get a given div, p, input or other DOM element via the getElementById() method — we can

then listen for events on that element. Let’s look at an example:
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Demo 17.1: EventHandlers/Demos/get-element-by-id.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function changeBg(id, color) {

10. document.getElementById(id).style.backgroundColor = color;
1. }

12. </script>
13. <title>getElementById()</title>

14. </head> < <§§:\

15. <body> &

16. <main> _,;:;§:> *455

17. <button onclick="changeBngdiyRed',Lredi)f§5§h</button>

18. <button onclick="changeBg('divOrange', 'orange')">0range</button>
19. <button onclick="changeBg('divGreen', 'green’')">Green</button>
20. <button onclick="changeBg('divBlue', 'blue')">Blue</button>
21. <div id="divRed">Red</div>

22. <div id="divOrange">Orange</div>

23. <div id="divGreen">Green</div>

24. <div id="divBlue">Blue</div>

25. </main>

26. </body>

27. </html>

Clicking the buttons sets the style of the corresponding div element, whose id is gotten via a call to

getElementById() in the changeBg() function.
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=] Exercise 24: Using On-event Handlers
) 15 to 25 minutes

In this exercise, you will use on-event handlers to allow the user to change the background color of the
page.

1. Open EventHandlers/Exercises/color%@? html for editing.
2. Modify the page so that... 0 *

e  When the “Red” %ﬂ'ls clzc/eeg:t.h& ckground color turns red.

e  When the “Green” button is double-clicked, the background color turns green.

e  When the “Orange” button is c/icked down, the background color turns orange and

when the button is released (onmouseup), the background color turns white.

e  When the mouse hovers over the “pink” link, the background color turns pink.
When it hovers off, the background color turns white.
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Exercise Code 24.1: EventHandlers/Exercises/color-changer.ntml

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <title>Color Changer</title>

9. </head>

10. <body>

11. <main>

12. <button>

13. Click to turn the page red. . <j§:\
14. </button> (§

15. <button> \Q‘ %
16. Double-click to turn wf?;eﬁ)o’Q
17. </button>

18. <button>

19. Click and hold to turn the page orange.

20. </button>

21. <a href="#">Hover over to turn page pink.</a>
22. </main>

23. </body>

24. </html>

Challenge

1. Add functionality so that when the user presses any key, the background color turns white.
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Solution: EventHandlers/Solutions/color-changer.ntml

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">
7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function changeBg(color) {

10. document.body.style.backgroundColor = color;
1. }

12. </script>
13. <title>Color Changer</title>

14. </head> ) S
15. <body> "‘:§;)
16. <main> \Q.(b“ *
17. <button onclick="changeBg(' red'F>’ dQ

18. Click to turn the pagggiéﬁe;" <::.)

19. </button>

20. <button ondblclick="changeBg('green')">
21. Double-click to turn the page green.
22. </button>

23. <button onmousedown="changeBg('orange')"
24. onmouseup="changeBg('white')">

25. Click and hold to turn the page orange.
26. </button>

27. <a href="#"

28. onmouseover="changeBg('pink"')"

29. onmouseout="changeBg('white')">Hover over to turn page pink.</a>
30. </main>

31. </body>

32. </html>
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Challenge Solution:
EventHandlers/Solutions/color-changer-challenge.html

0o NOoO oA WN -

U L W G G S Vo )
o, ON OO

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

<!DOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">

<link rel="stylesheet" href="../normalize.css">
<link rel="stylesheet" href="../styles.css">
<script>

function changeBg(color) {
document.body.style.backgroundColor = color;
}
</script>
<title>Color Changer</title>
</head>
<body onkeypress="changeBg('white')">
<main>
<button onclick="changeBg('red')">
Click to turn the page red. <
</button> 5g:ss:’

<button ondblclick="changeBg(" grse&é]§3:>‘

Double-click to turn th a en
</button> Q

<button onmousedown="changeBg('orange )
onmouseup="changeBg('white')">
Click and hold to turn the page orange.
</button>
<a href="#" onmouseover="changeBg('pink"')"
onmouseout="changeBg('white')">Hover over to turn page pink.</a>
</main>
</body>
</html>

[

17.2. The addEventListener () Method

You have learned how to add event handlers using the on-event HTML attributes (e.g., onload,

onclick, etc). Now, you will learn how to add event [listeners using an EventTarget’s

addEventListener () method.
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An EventListener represents an object that does something when an event occurs. Think of a swimmer
on a block, waiting for the starting gun to go off. When the gun goes off, the swimmer dives. Here is
some pseudo-code to set that up in JavaScript:

diver.addEventListener('shotFire', dive);

In the pseudo-code above, diver is the EventTarget, shotFire is the event type, and dive is the
function that will be called when the event occurs. Functions that are called in response to an event
are known as callback functions. ;\@

An EventTarget is any object on whic@@ can@luding window, document, and any
HTML element. The basic syntax is ws: T

object.addEventListener(eventType, callbackFunction);

We have already seen the different types of events: click, dblclick, load, mouseover, mouseout,
etc. HTML attributes used to call these events all begin with “on”, but when referencing the event type
directly, you do not include the “on” prefix. For example, the following code shows how to call the

init() function when the load event of the window object occurs:
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Demo 17.2: EventHandlers/Demos/window-load.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">
7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function init(e) {

10. alert('Hello, world!');

11. }

12. window.addEventListener('load’', init);

13. </script>

14. <title>window load</title>
15. </head>

16. <body>

17. <main> \'\@Q
18. <p>Nothing to show here.</p> Q‘:b“
19. </main> > ~®

20. </body> @A C)

21. </html>

Run this in the browser and you will see the “Hello, world!” alert as soon as the page is finished loading.

Notice in the code above that init is passed to addEventListener () without the usual trailing
parentheses associated with functions. It is window.addEventListener('load’, init); and not
window.addEventListener('load', init() ); The reason is that we are not calling the function
at this point in the code. Rather, we are indicating that we want the function to be called when the
relevant event occurs. If you make the mistake of including the parentheses, the function will be called
immediately and the value returned from the function will be used as the callback function, probably
resulting in an error.

The table below lists common event types with descriptions. These correspond to the on-event handlers
we saw earlier.
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Event Types

Event Type Description

blur The element lost the focus.

change The element value was changed.

click A pointer button was clicked.

dblclick |A pointer button was double-clicked.

focus The element received the focus.

keydown A key was pressed down.

keyup A key was released.

load The document has been loaded.

mousedown |A pointer button was pressed down. <&
\O

mousemove |A pointer was moved within th

mouseout |A pointer was movedw

mouseover |A pointer was moved onto the element

mouseup A pointer button was released over the element.

reset The form was reset.

select Some text was selected.

submit The form was submitted.

The Callback Function

In the example above, the callback function is init(e). You may have noticed that it takes a single

parameter, which we have called e, but the variable name is arbitrary. Common names are e and evt.
This parameter will hold the event that caused the callback function to be called. Examine the following:
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Demo 17.3: EventHandlers/Demos/window-load-e.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">
7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function init(e) {

10. alert(e);

11. alert(e.currentTarget);

12. alert(e.type);

13. }

14. window.addEventListener('load', init);

15. </script>
16. <title>window load</title>

17. </head>

18. <body> >
19. <main> ,2’@
20. <p>Nothing to show here.</p> ///

21. </main> {b’\ A
22. </body> // <::‘L /

23. </html>

This time, instead of alerting “Hello, world!”, the code alerts [object Event]:

This page says

[object Event]

and then alerts the currentTarget property of the event, which is the object that caused the event to

occur: [object Window]:
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This page says

[object Window]

Finally, it alerts the type of event: load: P,
y typ "‘,\\.Q >

This page says

load

Now let’s take a look at how we use this passing of the event to make a function’s response dependent
on the event that spawned it:
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Demo 17.4: EventHandlers/Demos/current-target.nhtml

1. <IDOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">

6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function changeBg(e) {

10. const color = e.currentTarget.id;

11. document.body.style.backgroundColor = color;

12. }

13.

14. function init(e) {

15. const aqua = document.getElementById('aqua’');

16. const lime = document.getElementById('lime');

17. const pink = document.getElementById('pink');

18. aqua.addEventListener('click’', changeBg);

19. lime.addEventListener('click’, changegglﬂfft\

20. pink.addEventListener('click', changeBg);’

21. } «\Q)\"\.) '®

22. window.addEventListener('load', init);" O
Nz ~ 2

23. </script>
24. <title>window load</title>
25. </head>

26. <body>
27. <main>
28. <button id="aqua">Aqua</button>
29. <button id="lime">Lime</button>
30. <button id="pink">Pink</button>
31. </main>
32. </body>
33. </html>

Run this page in your browser to see how it works.

1. When the page is loaded the init() function is called. It adds event listeners to each of the

buttons, all with the same callback function: changeBg. Note that we have to add these event
listeners after the document loads to be sure that the buttons exist. That is why we do it in

the callback function of window’s 1oad event.
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2. The callback function, changeBg(), sets the color variable to the value of the id of the
event’s currentTarget — the button that was clicked. It then changes the background color

to color.

[

17.3. Anonymous Functions

The init() function in the previous example is meant to alled once and only once — when the
page finishes loading. As such, there is no reason for i in available after it is run. Such functions

are often created as anonymous functions at the f%ﬁr the cedgthat they are needed. The syntax is as

follows:

object.addEventListener(eventType, function(e) {
// function code here

1)

Notice the function has no name: function init(e) is replaced with function(e). It doesn’t need
a name, because it will only be referenced this one time in the code.

Here is the last page rewritten to use an anonymous function:
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Demo 17.5: EventHandlers/Demos/anonymous-function.html

1. <IDOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function changeBg(e) {

10. const color = e.currentTarget.id;

11. document.body.style.backgroundColor = color;
12. }

13.

14. window.addEventListener('load', function(e) {
15. const aqua = document.getElementById('aqua’');
16. const lime = document.getElementById('lime');
17. const pink = document.getElementById('pink');
18. aqua.addEventListener('click’', changeBg);

19. lime.addEventListener('click', changeBg); <
20. pink.addEventListener('click’, changeBgl;

Cos

21. D E >
22. </script> (b‘\ ‘®

O
23. <title>Anonymous Function%k» C)

24. </head>

25. <body>
26. <main>
27. <button id="aqua">Aqua</button>
28. <button id="lime">Lime</button>
29. <button id="pink">Pink</button>
30. </main>
31. </body>
32. </html>

Run this page in your browser and you’ll see that it works the same as it did with a named function.

Note that we could make changeBg() an anonymous function as well, but because it is called three
times, we would have to change it each place it is called. If we ever wanted to make modifications in
the future, we would have to make those modifications in all three places. So, as it is reused, it makes
more sense to give that one a name.

[
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17.4. Capturing Key Events

The two types of keyboard events are:

1. keydown — fires when a key is pressed down.

2. keyup — fires when a key is released.

You may also see the keypress event, which fires when a key is pressed and then released.
However, this event has been deprecated>? and is no longer recommended.

The target of keyboard events can be the document or any element on the page.

When capturing a keyboard event, it is common to want to lg&v what key is pressed. This is available

via the event’s key property. (b’s%}o
D 17.6: EventHand| De@\?e ejft%ﬁ
emo .0: EventHanadler
é‘i’/ \..y)
1. <!DOCTYPE html>
2. <html lang="en">
3. <head>
4. <meta charset="UTF-8">
5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">
7. <link rel="stylesheet" href="../styles.css">
8. <script>
9. document.addEventListener('keyup', function(e) {
10. document.getElementById('keyholder').innerHTML = e.key;
1. |9
12. </script>
13. <title>Key Press</title>
14. </head>
15. <body>
16. <main id="keyholder"></main>
17. </body>
18. </html>

52. https://developer.mozilla.org/en-US/docs/Web/API/Element/keypress_event.
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Run this page in your browser and press any key to see how it works. Notice that when you press the
Enter key, the word “Enter” is output. You could use the following code to capture this on an input

field:

const myInput = document.getElementById( 'myInput');
myInput.addEventListener( 'keyup', function(e) {

if (e.key === 'Enter') {
doSomething(); @Q
} Lo
N> <\
Hi A’b’ ch
<< O

This demo uses the innerHTML property, which you can use to read and modify the HTML
content of an element.
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=] Exercise 25; Adding Event Listeners
) 15 to 25 minutes

You will start with the following code:

Exercise Code 25.1: EventHandlers/Exercises/add-event-listener.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. // write changeBg function here

10.

11. function changeBgWhite(e) {

12. document.body.style.backgroundColor = :w¢55¥fs
13. } ,553

14. N> N
15. // add your event listener herera" ’ QQ
16. </script> N~ C)

17. <title>Color Changer</title>

18. </head>

19. <body>

20. <main>

21. <button id="red">

22. Click to turn the page red.

23. </button>

24. <button id="green">

25. Double-click to turn the page green.

26. </button>

27. <button id="orange">

28. Click and hold to turn the page orange.

29. </button>

30. <a href="#" id="pink">Hover over to turn page pink.</a>
31. </main>

32. </body>

33. </html>

1. Open EventHandlers/Exercises/add-event-1listener.html in your editor.
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2. Add an event listener to capture the 1load event of the window object. The callback function
should be anonymous and should do the following:

A.  Create variables holding the buttons and link.

Add a click event to the red button that calls changeBg.

Add a dblclick event to the green button that calls changeBg.

Add a mousedown event to the orange button that calls changeBg.
Add a mouseup event to the orange button that calls changeBgWhite.
Add a mouseover event to the link that calls changeBg.

Add a mouseout event to the link that calls changeBgWhite.

T O™ m OO0

Add a keyup event to the documen \@at calls changeBgWhite.
Lo
3.  Write the changeBg() fu%.—b\,ﬁ' O’QA

Challenge

1. Change the changeBgWhite() function as follows:

function changeBgWhite(e)
changeBg('white');
}

2. Change the changeBg() function to allow for a color value as a string as well as an event. If

an event is passed in, it should get the color from the id of the currentTarget of the event
as it does now. But if a string is passed in, it should use that string as the color value.
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Solution: EventHandlers/Solutions/add-event-listener.html

8. <script>

9. function changeBg(e) {

10. const color = e.currentTarget.id;

11. document.body.style.backgroundColor = color;

12. }

13.

14. function changeBgWhite(e) {

15. document.body.style.backgroundColor = 'white’;

16. }

17.

18. window.addEventListener('load', function() {

19. const btnRed = document.getElementById('red');

20. const btnGreen = document.getElementById('green');
21. const btnOrange = document.getElementById('orange');
22. const 1nkPink = document.getElementById('pink');

23.

24 . btnRed.addEventListener('click', changeBg);

25. btnGreen.addEventListener('dblclick', changeBg);

26. btnOrange.addEventListener( 'mousedown’', changeBg);
27. btnOrange.addEventListener('mouseup’, changeBgWhite);
28. 1nkPink.addEventListener('mouseover', changeBg);

29. 1nkPink.addEventListener('mouseout', changeBgWhite);
30.

31. document.addEventListener('keyup', changeBgWhite);
32. 1)

33. </script>

Code Explanation

We need a changeBgWhite () function because we cannot key off the id value to change the background
color to white for two reasons:

1. We have added two event handlers to the btnOrange button: mousedown and mouseup. For
mouseDown, we call changeBg( ), which keys off btnOrange’s id attribute (“orange”) to
change the background color to orange. For mouseup though, we want to change the
background color to white, so we cannot call changeBg() again as that sets the color to the
button’s id value. That’s why we need changeBgWhite(). The same logic applies to the
1nkPink link.
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2. The document object doesn’t have an id value, so for keyup events, if we call changeBg(),

the e.currentTarget.id value would be null. That’s why we call changeBgWhite()
instead.

Challenge Solution:
EventHandlers/Solutions/add-event-listener-challenge.html

8. <script>

9. function changeBg(colorOrEvent) {

10. let color = 'white'; // default

11. if ( typeof colorOrEvent === 'string' ) {

12. color = colorOrEvent;

13. } else {

14. color = colorOrEvent.currentTarget.id;

15. }

16. document.body.style.backgroundColor = color;
17. }

18. = QQ
19. function changeBgWhite(e) be»

20. changeBg('white'); (b,\ .®

O <P

[]

17.5. Benefits of Event Listeners

Using on-event handlers such as onclick and onmouseover is simple and straightforward, while using
event listeners requires more JavaScript to set things up, so why use event listeners?

There are at least two major benefits to using event listeners:

1. You can add multiple event listeners to the same element.

2. Your HTML and JavaScript code are decoupled, which provides for easier maintenance and
debugging.

To illustrate, take a look at the following JavaScript file:
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Demo 17.7: EventHandlers/Demos/benefits.js

1 function color()

2 document.body.style.backgroundColor = 'red';

3 }

4.

5. function reset() {

6 document.body.style.backgroundColor = 'white';
7 }

8.

9. function log(e) {

10. const t = e.currentTarget;

11. console.log(t.id + ' clicked');

12. }

13.

14. window.addEventListener('load', function() {

15. const btnColor = document.getElementById('btn-color');
16. btnColor.addEventListener('click’', color);

17. btnColor.addEventListener('click', log);

P
19. const btnReset = document.getElemeW—reset');
20. btnReset.addEventListener('click+ >4 ;

21. btnReset.addEventListenv&q@\%}o@

22 }); §

Notice that you don’t need to see the HTML to understand how this code will work and when it will
run.

1. Thecolor() and reset() functions just change the background color of the page.

2. Thelog(e) function logs the button click. Here we just log it to the console, but in practice,
we could log it to a permanent location using Ajax, which we do not cover in this course.

3. Each button gets two event listeners: one to change the color and the other to log the event.
We couldn’t do this with an onclick tag without rewriting our JavaScript to combine the
logging with the color-changing functions.

To see how it works, open EventHandlers/Demos/event-listeners-benefits.html in Google
Chrome with the console open and click the buttons several times.

[]

378 | LESSON 17: Event Handlers and Listeners
EVALUATION COPY: Not to be used in class.



17.6. Timers

Timers are started and stopped with the following four methods of the window object:

1. setTimeout(function, waitTime) — wajst\g:@:g'%n milliseconds.

2. clearTimeout(timer) ,5\:525 - *455

3. setInterval(functionf<;ﬁ;erValeﬁEL)—lhtervalTimeishlnﬂﬂmecond&
4

clearInterval(interval)

Let’s take a look at how setTimeout () and clearTimeout () work first:
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Demo 17.8: EventHandlers/Demos/timer.html

8. <script>

9. // Create global timer variable

10. let timer;

11.

12. function changeBg(e) {

13. const color = e.currentTarget.id;

14. timer = setTimeout(function() {

15. document.body.style.backgroundColor=color;
16. }, 1000);

17. }

18.

19. function stopTimer()

20. clearTimeout(timer);

21. alert('Timer cleared!');

22. }

23.

24 . window.addEventListener('load', function() {
25. btnRed = document.getElementById('red’ )

26. btnWhite = document. getElementById

27. btnStop = document.getElementB

28.

29. btnRed.addEventListen&vhck' cgn@Bg
30. btnWhite.addEventListener('click', changeBg);
31. btnStop.addEventListener('click', stopTimer);
32. 3

33. </script>
34. <title>Timer</title>

35. </head>

36. <body>

37. <main>

38. <button id="red">Change Background to Red</button>

39. <button id="white">Change Background to White</button>
40. <button id="stop">Wait! Don't do it!</button>

41. </main>

42. </body>

43. </html>

Things to notice:

1.  We make timer a global variable so that we can access the timer object from within multiple
functions.
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2. In the changeBg() function, we create the timer using setTimeout (). The first argument

of setTimeout() is the function to execute and the second argument is the number of

milliseconds to wait before executing it. —
3. The stopTimer () function simply‘dgggﬁnefi imer using clearTimeout ().

The setInterval() and clea rln%( ) metgch,\mrk the same way. The only difference is that

the code gets executed repeatedly until the interval is cleared.
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Demo 17.9: EventHandlers/Demos/interval.html

8. <script>

9. // Create global interval and color variables
10. let interval;

11. let color = 'white';

12.

13. function startTogglingBg() {

14. interval = setInterval(function() {

15. if (color === 'white') {

16. color = 'red’;

17. } else {

18. color = 'white';

19. }

20. document.body.style.backgroundColor=color;
21. }, 500);

22. }

23.

24 . function stopTogglingBg()

25. clearInterval(interval);

27. ’b-

28. window.addEventListener('load’ f?’c )
29. btnStart = document. g I@
30. btnStop = document.getEl entById( stop

31.

32. btnStart.addEventListener('click’', startTogglingBg);
33. btnStop.addEventListener('click', stopTogglingBg);
34. 1)

35. </script>
36. <title>Timer</title>
37. </head>

38. <body>

39. <main>

40. <button id="start">Start</button>
41. <button id="stop">Stop</button>
42 . </main>

43. </body>

44. </html>

Open EventHandlers/Demos/interval.html in your browser to see how it works. Click the Start
button. The background should change back and forth from red to white. Click the Stop button to
stop the changes.
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= Exercise 26: Typing Test
™ 10 to 20 minutes

In this exercise, you will create a simple typing test.

This exercise uses the innerHTML property, which you can use to read and modify the HTML
content of an element.

Here is the starting code:
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Exercise Code 26.1: EventHandlers/Exercises/typing-test.html

8. <script>

9. // Global variable containing time passed

10. let timePassed = 0;

11.

12. function checkSentence(sentence, entry) {

13. const msg = document.getElementById( 'message');

14. if (sentence === entry) {

15. msg.innerHTML = 'You finished in ' + timePassed + ' seconds';
16. return true;

17. }

18. timePassed += .1;

19. timePassed = parseFloat(timePassed.toFixed(1));

20. msg.innerHTML = timePassed + ' seconds';

21. return false;

22. }

23.

24 . window.addEventListener('load', function() {

25. const sentence = document.getElementhId 'stIence').innerHTML;
26. const entryField = document.getElemes ‘entry');
27. N> N\

28. // Write your code here.. - N\ - QQ

29. }); <z

30. </script>

31. <title>Typing Test</title>
32. </head>

33. <body id="typing-test">
34. <main>

35. <div id="container">

36. <p id="sentence">The quick brown fox jumps over the lazy dog.</p>
37. <input id="entry" placeholder="Click to start timer.">

38. <p id="message">0 seconds</p>

39. </div>

40. </main>
41. </body>
42 . </html>

1.  Open EventHandlers/Exercises/typing-test.html in your editor.

2.  Beneath the line where entryField is declared, add an event listener to entryField, so that
when the user focuses on the field, an interval is created. The interval’s function should run
every 100 milliseconds and should do the following:
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A. Call checkSentence(), passing in the sentence and the value of entryField and

assigning the result to a variable. ,\\'qj?
B. If checkSentence() returr ear &bgnterval

@
3. Test your solution in a bro& C)
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Solution: EventHandlers/Solutions/typing-test.nhtml

8. <script>

9. // Global variable containing time passed

10. let timePassed = 0;

11.

12. function checkSentence(sentence, entry) {

13. const msg = document.getElementById( 'message');

14. if (sentence === entry) {

15. msg.innerHTML = 'You finished in ' + timePassed + ' seconds';
16. return true;

17. }

18. timePassed += .1;

19. timePassed = parseFloat(timePassed.toFixed(1));

20. msg.innerHTML = timePassed + ' seconds';

21. return false;

22. }

23.

24 . window.addEventListener('load', function() {

25. const sentence = document.getElementById('sentence').innerHTML;
26 . const entryField = document.getElementﬁzé;ﬂfzﬁntry');

27. RS

28. entryField.addEventListener('focus', function() {

29. const interval = setInterval(function() {f -

30. const result = checkSentence(sentence, entryField.value);
31. if (result) {

32. clearInterval(interval);

33. }

34. }, 100);

35. 1)

36. 1)

37. </script>

Conclusion

In this lesson, you have learned:

e  How to use on-event handlers to respond to user events.

e How to listen for events with the addEventListener () method and to understand the
benefits of this approach.

e  How to write anonymous functions.
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. . — N
How to create timers and intervals. ~5&>
o

. \’f> rf-@/\/
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LESSON 18

The HTML Document Object Model

Topics Covered
V] The HTML DOM.
| Accessing specific nodes.
e
| Accessing nodes by tag name, class name, and CS@HOL

x>
| Accessing nodes hierarchically. @be‘ C)O‘Q

| Creating and removing nodes.

| Dynamically creating an HTML page.
Introduction

The HTML Document Object Model (DOM) is a W3C standard that defines a set of HTML objects
and their methods and properties. JavaScript can be used to access, to create, and to destroy these
objects, to invoke their methods, and to manipulate their properties.

A subset of the object hierarchy is shown below:
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window

document

forms] images|[]

= textboxes

radio
buttons

= checkboxes

= select lists

m textareas

= buttons

?

D> 4®
. . . "/ 3 / . .

This lesson is concerned with the ays @f idgntifying and manipulating document nodes.
While we have looked at some of these features in previous lessons, we present them here together for

completeness.

[]

18.1. CSS Selectors

We will start with an introduction/review of CSS selectors as we can make use of them to access elements
with JavaScript. There are several different types of selectors, including:

e Type

e  Descendant
e Child

e Class

e ID

e  Attribute

e  Universal
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Selectors identify the element(s) affected by a CSS rule.

% 18.1.1. Type Selectors

Type selectors specify elements by tag name and affect every instance of that element type. The rule
below specifies that the text of every p element should be darkgreen and use a 10-point Verdana font:

p {
color: darkgreen;
font-family: Verdana;
font-size: 10pt;

++ 18.1.2. Descendant Selectors

Descendant selectors specify elements by ancestry. FEach “generation” is separated by a space. For
p y ry g p y a sp

example, the following rule states that strong elemen&s\v'\\q"_rﬁp elements should have red text:
>
>
p strong { (a' . (‘)Q%
color: red; @ C)

}

With descendant selectors generations can be skipped. In other words, the code above does not require

that the strong element is a direct child of the p element.

++ 18.1.3. Child Selectors

Child selectors specify a direct parent-child relationship and are indicated by placing a > sign between
the two tag names:

p > strong {
color: red;

}

In this case, only strong elements that are direct children of p elements are affected.
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% 18.1.4. Class Selectors

In HTML, almost all elements can take the class attribute, which assigns a class name to an element.
The names given to classes are arbitrary, but should be descriptive of the purpose of the class. In CSS,
class selectors begin with a dot. For example, the following rule specifies that any elements with the

class “warning” should be bold and red:

.warning {
font-weight: bold;
color: #f00;

Following are a couple of examples of elements of the “warning” class:

<h1 class="warning">WARNING</h1> \QQ
<p class="warning">Don’t go there!</p> 15.\'

>
If the class selector is preceded by an%mt namegﬂﬁ t selector only applies to the specified type

of element. To illustrate, the following two rules indicate that h1 elements of the class “warning” will
be underlined, while p elements of the class “warning” should be bold, but will not be underlined:

h1.warning {

color: #f00;
text-decoration: underline;
}
p.warning {
color: #f00;
font-weight: bold;

}

Because both rules indicate that the color should be red (#f00), this could be rewritten as follows:
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.warning {
color: #f00;
}

h1.warning {
text-decoration: underline;

}

p.warning {
font-weight: bold;
}

Note that you can assign an element any number of classes simply by separating the class names with
spaces like this:

<div class="class1 class2 class3">...

< 18.1.5. ID Selectors <
28

As with the class attribute, in HTML, almo&g@%ents@ take the id attribute, which is used
to uniquely identify an element on L@% 5 'd@c%rs begin with a pound sign (#) and have
arbitrary names. The following rule will'indent the element with the “main-text” id 20 pixels from

the left and right:

#main-text {
margin-left: 20px;
margin-right: 20px;

}

<div id="main-text">
This is the main text of the page...
</div>

++ 18.1.6. Attribute Selectors

Attribute selectors specify elements that contain a specific attribute. They can also specify the value of
that attribute.

The following selector affects all links with a target attribute:
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al[target] {
color: red;

}

The following selector would only affect links whose target attribute is “_blank”:

a[target='_blank'] {
color: red;

}

Now, with that bit of CSS review out of the way, let’s move on to the HTML DOM.

[]

18.2. The innerHTML Property

Most HTML el h innerHTML QQ@W\C)? be used d modify th
ost elements have an inner ichycan be used to access and modi the

HTML within an element. Q%Q&A

innerHTML lllustration

Given the code:

<p>I <strong>love</strong> JavaScript.</p>

the innerHTML property of the p element would be: I <strong>love</strong> JavaScript.

You can use the innerHTML property to either get the element’s innerHTML value (as shown
above) or to set the element’s innerHTML value. More on this later in the lesson.
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18.3. Nodes, NodelLists, and HTMLCollections

In JavaScript, you will see the words Node and NodeList used often. For the most part, you can think

of a Node as one of the following:

1.  The document object.
2. Anelement.

3. A snippet of text within an element.
A NodeList is a list of Node elements and is similar to an array.
An HTMLCollection is very similar to a NodeList except that:

1. HTMLCollections are /ive, meaning that they take into account page changes. NodeLists
are static.

2. HTMLCollections can only contain element nodes; whereas NodeLists can contain any type

of Node; however, most of the time NodeLists will be lists of elements.

N _ SR
If the difference between Nodes aﬂﬁlements Q_Between NodelLists and HTMLCollections
seems fuzzy to you, don’t worry too much about it. For the most part, you can think of Nodes

and Elements as interchangeable and NodeLists and HTMLCollections as arrays containing
elements. It’s not until you get to pretty advanced JavaScript that you have to be able to
differentiate between these different types.

e  For a full technical definition of Node, see https://developer.mozilla.org/en-
US/docs/Web/API/Node.

e  Fora full technical definition of HTMLCollection, see https://developer.mozil
la.org/en-US/docs/Web/API/HTMLCollection.

[]

18.4. Accessing Element Nodes

JavaScript provides several different ways to access elements on the page. We will look at the following
methods:
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e getElementById(id) —returnsa single Element Node with the passed-in id or null if no
such element exists.

. getElementsByClassName(className) —returnsan HTMLCollection of Element Nodes
with the passed-in className.

e getElementsByTagName(tagName) —returnsan HTMLCollection of Element Nodeswith
the passed-in tagName.

e querySelectorAll(selector) — returns a Nodetist of Element Nodes matching the

passed-in selector. (bX\O
. QUerySelector(Select%@% @nent Node matching the passed-in
selector. C)

+ 18.4.1. getElementById()

We have already seen the document.getElementById(id) method, which returns the first element
with the given id (there shouldn’t be more than one on the page!) or null if none is found. The
following example illustrates how getElementById() works:
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Demo 18.1: HTMLDOM/Demos/get-element-by-id.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

<script>
window.addEventListener('load’,
const elem
alert(elem.innerHTML) ;
1)
</script>
<title>getElementById()</title>
</head>
<body>
<main>
<h1>Rockbands</h1>
<h2>Beatles</h2>
<0l id="beatles-list">
<li>Paul</1li>
<li>John</1i>
<li>George</1li>
<li>Ringo</1li>
</0l>
<h2>Rolling Stones</h2> -
<0l id="stones-list">
<li>Mick</1li>
<li>Keith</1li>
<li>Charlie</1li>
<1i>Bill</1i>
</ol>
</main>
</body>
</html>

function()

/

C/
0,
9

N>
o
/f;f‘lb <::4)

\
\

= document.getElementById('beatles-

list');

0

When this page loads, the following alert box will pop up:

This page says

<li=Paul=/li=
<li=John</li=
<li=George</li=
<li=Ringo</li>
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* 18.4.2. getElementsByTagName()

The getElementsByTagName() method of an element node retrieves all descendant (children,

grandchildren, etc.) elements that have the specified tag name and stores them in a NodeList, which
can be treated like an array of elements. The following example illustrates how

getElementsByTagName () works:

Demo 18.2: HTMLDOM/Demos/get-elements-by-tag-name.htmi

8. <script>

9. window.addEventListener('load’', function() {

10. const elems = document.getElementsByTagName('1li');
11. let msg = "";

12. for (let elem of elems) {

13. msg += elem.innerHTML + "\n";

14. }

15. alert(msg);

16.  });

17. </script> <
18. <title>getElementsByTagName()</title> ‘sQ:SS:’
19. </head> A (b' A
20. <body> Qré’ O'Q
21. <main> Q/ C) '
22. <h1>Rockbands</h1>

23. <h2>Beatles</h2>

24. <ol>

25. <li>Paul</1li>

26. <li>John</1i>

27. <li>George</1li>

28. <li>Ringo</1li>

29. </ol>

30. <h2>Rolling Stones</h2>

31. <o0l>

32. <li>Mick</1i>

33. <li>Keith</1li>

34. <li>Charlie</1li>

35. <1li>Bill</1i>

36. </o0l>

37. </main>

38. </body>

39. </html>

When this page loads, the following alert box will pop up:
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This page says

Paul
John
George
Ringo
Mick
Keith
Charlie
Bill

+» 18.4.3. getElementsByClassName()

The getElementsByClassName() method is applicable to all elements that can have descendant
elements. It is used to retrieve all the descendant (children, grandchildren, etc.) elements that have a

specific class name. For example, the following code would return a NodeList containing all elements
@’Q
>

const warnings = document.getEWs@@%ning');

of the “warning” class:

* 18.4.4. querySelectorAll() and querySelector()

We can exploit the various CSS selectors (reviewed above) by using querySelectorAll() and
querySelector(). Unlike the getElementById(), getElementsByTagName(), and
getElementsByClassName() methods, which find elements by one specific value (id, tag name, and
class name, respectively), document . querySelector () provides a way to find an element using many
different properties of the element, and querySelectorAll() provides a way to find all such elements.
For example, the following code would return a node list containing all a elements that are direct

children of td elements:
const linksInTds = document.querySelectorAll('td>a');

The document.querySelector() method is the same as document.querySelectorAll() but
rather than returning a list, it returns only the first element found. The following two lines of code

would both return the first link element found in an td element:
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const firstLinkInTd = document.querySelectorAll('td>a')[@];
const firstLinkInTd = document.querySelector('td>a');

Now you have a chance to play with these methods using Chrome DevTools Console. You will start
with the following file:

Demo 18.3: HTMLDOM/Demos/getting-elements.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <title>Getting Elements</title>

9. </head>

10. <body>

11. <main> . <i§:\
12. <div id="board"> S

13. <div class="row"> "\:§:$ ~£§s
14. <div c1ass="col">A<%’A"’b‘ C)CSQ

15. <div class="col">B</

16. <div class="col">C</div>
17. </div>

18. <div class="row">

19. <div class="col">D</div>
20. <div class="col">E</div>
21. <div class="col">F</div>
22. </div>

23. <div class="row">

24 . <div class="col">G</div>
25. <div class="col">H</div>
26. <div class="col">I</div>
27. </div>

28. </div>

29. </main>

30. </body>

31. </html>

1.  OpenHTMLDOM/Demos/getting-elements.html in Google Chrome and open the console:
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®  ® [ Getting Elements x Nat

&« C (O @ file;ff/Users/natdunn/Documents/Webucator/Cour... v M [

x ol Elements Console » 4
A B C [ @ | top ¥ | Filter Default levels ¥
3
D E F
G H I
- -

2. Using the console, write code to \fﬁ;w

A. Turn the backgro%ﬁthe whq;'b%ard to pmk
A B C

D E F

G H I

B. Turn the second row to lime:
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C. Turn the middle cell to white: @Q’

L& g

A B C

D. Refresh the page and clear the console to start with the original board. Turn the first
column pink. There are several ways to do this. Can you figure out more than one?
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E. Refresh the page and clear the console to start with the original board. Change the
content of the squares from A-I to 1-9:

1 2 3

3. Here are possible solutions:

A.  Turn the background of the whole board to pink:

> const board = document.getElementById('board');
A B C board.style.backgroundColor = 'pink’';
"pink"
>
D E F
G H 1
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B. Turn the second row to lime:

> const board = document.getElementById('board');
board.style.backgroundColor = 'pink’;

"pink"

> const rows = document.getElementsByClassName( 'row')

POWS ;
» HTMLCollection(3) [div.row, div.row, div.row]
> rows[1].style.backgroundColor = 'lime";
G H I

"1ime"

>

C. Turn the middle cell to white:

v

const r2cols = rows[1].getElementsByClassName('col');

A B C r2cols;
» HTMLCol lection(3) [div.col, div.col, div.col]

> r2cols[1].style.backgroundColor = 'white';

E "white"
> |
H

G 1

oy
D. Refresh the page %@ns @nh the original board. Turn the first

ole.saf
column pink: C)) s
B

A C

Three possible solutions:

> const cols = document.querySelectorAll('.row>.col:first-child");
cols;

» Nodelist(3) [div.col, div.col, div.col] %

> for (var col of cols) {
col.style.backgroundColor = 'pink’;
¥

"pink"
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> const rows = document.getElementsByClassName( 'row');
for (let row of rows) {
row.querySelector('.col').style.backgroundColor = 'pink';

¥
"pink™

querySelector () gets the first
element that matches, so it only gets
the first column in the row.

> const rows = document.getElementsByClassName( 'row');
for (let row of rows) {
const col = row.getElementsByClassName('col')[@];
col.style.backgroundColor = 'pink’;

}

"pink"

=

E. Refresh the page and*€lear the c%ﬁ/e to start with the original board. Change the

content of the squares from A-I to 1-9:

> const squares = document.getElementsByClassName('col');
1 > 3 for (let i=8; i < squares.length; i++) {
squares[i].innerHTML = i+1;

9

> | I
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=] Exercise 27: Accessing Elements
) 10 to 15 minutes

In this exercise, you will practice accessing elements in JavaScript.

1.  Open HTMLDOM/Exercises/chessboard-table.html in your browser. It contains an 8 x
8 table:

o @ [% Chess Board Table x +

&

< C v @ fileyffUsers/natdunn/D... & &

2. Open HTMLDOM/Exercises/chessboard-table.html for editing.
3. Add JavaScript so that when the page loads, it checkers the table to look like this:
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[% Chess Board Table ®

C 0y (@ file:f/Users/natdunn/D...

+

g =)
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Solution: HTMLDOM/Solutions/chessboard-table.html

8. <script>

9. window.addEventListener('load', function(e) {

10. const oddrows = document.querySelectorAll('tr.odd’');

11. const evenrows = document.querySelectorAll('tr.even');

12. for (row of oddrows) {

13. const evencols = row.querySelectorAll('.even');

14. for (col of evencols) {

15. col.style.backgroundColor = 'black’;

16. }

17. }

18. for (row of evenrows) {

19. const oddcols = row.querySelectorAll('.odd');

20. for (col of oddcols) {

21. col.style.backgroundColor = 'black’;

22. }

23. }

24. )

25. </script> <
s

Code Explanation N

The solution shown here is just one of many ways to do this.

[]

18.5. Dot Notation and Square Bracket Notation

In the first lesson of this course, we took a look at two ways to access elements in JavaScript: dot notation
and square bracket notation. Let’s review these concepts again.

Dot notation lets us refer to hierarchical DOM elements starting with the top-most element (window)
then a set of dot-separated names, referencing elements by their name. For instance, to get an input

element with the name fname inside a form with the name loginform, we might use the following
(as long as there are no hyphens in the names):

window.document.loginform.fname
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++ 18.5.1. Collections of Elements

A document can have multiple form elements as children. We call this the document’s forms collection.
We can reference the specific form by its order on the page. Like arrays, collections in JavaScript start

with index 0, so the first form on the page would be forms[@0].

window.document.forms[@].fname

% 18.5.2. window is Implicit

-
As window is the implicit top-level object, we don’t ‘lg’e.@efer to it explicitly. The preceding code
samples could be written as: N> <\
<<>{z} <>
document.loginform.fname '
document.forms[0].fname

Similarly, we can reference objects with square bracket notation, where the key is the name of the element:
document[ 'loginform']['fname']

This is equivalent to the dot-notation references we showed earlier and can be used interchangeably.

Let’s play with this a little in the Chrome DevTools Console using the following file:
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Demo 18.4: HTMLDOM/Demos/forms.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">

6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <title>Forms</title>

9. </head>

10. <body>

11. <main>

12. <form name="form-a">

13. <input name="fname">

14. </form>

15. <form name="form-b">

16. <input name="fname"> 5 <:f§:\
e S

17. </form> >

18. <form name="form-c"> be‘\ 0‘®

19. <input name="fname"> (i:‘) ’

20. </form> ’

21. <form name="form-d">

22. <input name="fname">

23. </form>

24. </main>

25. </body>

26. </html>

Notice the file has four form elements named “form-a”, “form-b”, “form-c”, and “form-d”. Each

of those forms has an input element named “fname”.

1. Open HTMLDOM/Demos/forms.html in Google Chrome.

2. Inthe console, type document . forms; and press Enter. Then click the triangle (circled below)
to expand the collection:
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> document.forms;

HTMLCollection(4) [form, form, form, form,
form-a: form, form-b: form, form-c: form,
form-d: form]

»@: form
»1: form
p2: form
b 3: form
length: 4

» form-a: form
» form-b: form
» form-c: form
» form-d: form
b _proto_: HTMLCollection

Notice that you see both ways of referencing the forms, by index (0, 1, 2, and 3) and by name
(form-a, form-b, form-c, and form-d).

Now type document["forms"]; and press Enter g d notice that you get the same result,

demonstrating that you can use dot and squ ket notation interchangeably.

‘b/

Now run each of the followmg att )h deliver the first form:

= /Q
A. document.form%’ Q

B. document["form-a"];

> document.forms[@];

»<form name="form-a">.</form=
> document['form-a'l;

»<form name="form-a"=..</form=

However, if you try to access the same form using dot notation you will get an error:

» document.form-a;

® »Uncaught ReferenceError: a is not
defined
at <anonymous>:1:15

This is because of the hyphen in the name. It reads this as "document . form minus a" and

errors because a is undefined. So, when using hypens in names, you should use square-bracket
notation or use another technique for getting the objects.
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6.  You can use either dot notation or square-bracket notation to access the “fname” input
elements, because the name doesn’t contain a hyphen:

> const form = document['form-a'];
undefined
> form.fname;
input name="fname

> form['fname'];

input name="fname

7. Enter your name in the first form’s textbox and type
document.forms['form-a']['fname'].value (or one of the other variations) at the
console:

Nat [ s document['form-a'].fname.value;
"Nat"
>
8. Now use JavaScript to set the value of fname in form-b:

> document['form-b'].fname.value = 'Nathaniel';'
"Nathaniel"

a |

Nathaniel

[

18.6. Accessing Elements Hierarchically

JavaScript provides a variety of methods and properties for accessing elements based on their hierarchical
relationship. The most common are shown in the table below:
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Properties for Accessing Element Nodes

Property Description
children A collection of the element’s child elements.
firstElementChild A reference to an element’s first child element. The equivalent of
children[9].
lastElementChild A reference to an element’s last child element. The equivalent of

children[children.length-1].

previousElementSibling

A reference to the previous element at the same level in the document

tree. s

nextElementSibling

M=
= X
A reference to the {cs{&‘hent at the same level in the document tree.
NS =N\

parentNode

o o 53
A rewﬁe@@rem node.

The children property returns a collection of element nodes. The other properties return a single

element node.

These properties provide a flexible way to get elements on the page, relative to their parents, siblings,
or children. We can do anything with the returned elements that we did previously when retrieving

the elements with getElementById(), querySelector () and the other methods — set the background
color, change the font style, etc.

Let’s take a look at how we might use these properties:

53. A node is an object in the document tree. Elements, attributes, and text snippets are all examples of nodes. While there are some
obscure exceptions, you can generally expect the parentNode of an element to be an element.
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Demo 18.5: HTMLDOM/Demos/elem-hierarchy.html

8. <script>

9. function modify()

10. const list = document.getElementById('list’');
11. const liFirst = list.firstElementChild;

12. liFirst.style.backgroundColor = 'pink';

13. const lilLast = list.lastElementChild;

14. lilLast.style.backgroundColor = 'aqua';

15. const siblingPrev = lilast.previousElementSibling;
16. siblingPrev.style.backgroundColor = 'lime’;
17.

18. for (item of list.children) {

19. item.innerHTML += ' - check';

20. }

21. }

22.

23. window.addEventListener('load’', function() {

24 . const goBtn = document.getElementById('btn-go');
25. goBtn.addEventListener('click', modify);

26. 1} o>
27. </script> (§

28. <title>Element Hierarchy</title> ‘\:$:>~ ~J§s
29. </head> be‘ : OQ
30. <body> Q/ <O

31. <main>

32. <button id="btn-go">Go</button>

33. <ul id="list">

34. <li>Item 1</1li>

35. <li>Item 2</1i>

36. <li>Ttem 3</1li>

37. <li>Item 4</li>

38. <li>Item 5</1i>

39. </ul>

40. </main>
41. </body>
42 . </html>

» o«

Our simple page displays a button and five unordered list items, with text “Item 17, “Item 27, etc.
Clicking the button calls the function modify (), which does the following:

o  Gets the first child of the list using firstElementChild, and sets its background to pink.

o  Gets the last child of the list using lastElementChild, and sets its background to aqua.
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e  Gets the next-to-last child of the list using previousElementSibling (relative to the

already-gotten lilast), and sets its backgroq{@rne\é.
e  Loops through all the list items (chi'le%}ﬁfftgé'%@ding “ - check” to the innerHTML.
N _ SR
We'll ask you to try out these prope%ﬁthe ne)geétcise.
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= Exercise 28: Working with Hierarchical

>
S Elements

N> S\
QIAQ"C p.{Q ) 10 to 15 minutes

You will start with the code shown below:
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Exercise Code 28.1: HTMLDOM/Exercises/elem-hierarchy.html

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44
45.
46.

<script>
function create() {

const board = document.getElementById('board’);
const topRow = board.firstElementChild;
const trLeftCol = topRow.firstElementChild;
trLeftCol.style.backgroundColor="'rgba(0, 255, 255, .5)';
const trCenterCol = trLeftCol.nextElementSibling;
trCenterCol.style.backgroundColor="'rgba(102, 255, 255, .5)';
const trRightCol = topRow.lastElementChild;
trRightCol.style.backgroundColor="'rgba(204, 255, 255, .5)';

window.addEventListener('load’', function() {
const goBtn = document.getElementById('btn-go');
goBtn.addEventListener('click', create);

1)

<button id="btn-go" >Go</but‘@

<div id="board"> <:E:’,

<div class="row">
<div class="col">A</div>
<div class="col">B</div>
<div class="col">C</div>

</div>

<div class="row">
<div class="col">D</div>
<div class="col">E</div>
<div class="col">F</div>

</div>

<div class="row">
<div class="col">G</div>
<div class="col">H</div>
<div class="col">I</div>

</div>

</div>

O
S

<

. ‘<:§&5
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rgba(R, G, B, A) Functional Notation

We are using rgba(R, G, B, A) functional notation in this exercise. R, G, and B indicate the
amount of Red, Green, and Blue in the color. A indicates the opacity level: @ (fully transparent)
to 1 (full opacity).

In this exercise, you will practice working with JavaScript’s hierarchical elements.

1.  Open HTMLDOM/Exercises/elem-hierarchy.html in the browser, click the Go button,
and notice how the background colors of the first row’s cells change:

Go

A B C

2. Note that a click handler has been added to the button so that the function create() is called
when the user clicks the button.

3.  Finish the create() function so that each cell has a different color. You can use your own
colors or the ones listed below:

A. rgba(®, 255, 255, .5)
rgba(102, 255, 255, .5)

C. rgba(204, 255, 255, .5)
D. rgba(255, @, 255, .5)
E. rgba(255, 162, 255, .5)
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rgba(255,
rgba(255,
rgba(255,
rgba(255,
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Solution: HTMLDOM/Solutions/elem-hierarchy.html

8. <script>

9. function create() {

10. const board = document.getElementById('board');

11. const topRow = board.firstElementChild;

12. const trLeftCol = topRow.firstElementChild;

13. trLeftCol.style.backgroundColor="'rgba(@, 255, 255, .5)';
14. const trCenterCol = trLeftCol.nextElementSibling;

15. trCenterCol.style.backgroundColor="rgba(102, 255, 255, .5)';
16. const trRightCol = topRow.lastElementChild;

17. trRightCol.style.backgroundColor="rgba(204, 255, 255, .5)';
18.

19. const middleRow = topRow.nextElementSibling;

20. const mrLeftCol = middleRow.firstElementChild;

21. mrLeftCol.style.backgroundColor='rgba(255, @, 255, .5)';
22. const mrCenterCol = mrLeftCol.nextElementSibling;

23. mrCenterCol.style.backgroundColor="'rgbha(255, 102, 255, .5)';
24. const mrRightCol = middleRow.lastElementChild;

25. mrRightCol.style.backgroundColor='rgba(255, 204, 255, .5)';
26. R s

27. const bottomRow = board.lastElementhild?:)

28. const brLeftCol = bottomRow.firstElementChild;

29. brLeftCol.style.backgroundColor="'rgba(255, 255, @, .5)';
30. const brCenterCol = brLeftCol.nextElementSibling;

31. brCenterCol.style.backgroundColor="'rgba(255, 255, 162, .5)';
32. const brRightCol = bottomRow.lastElementChild;

33. brRightCol.style.backgroundColor="'rgba(255, 255, 204, .5)';
34. }

35.

36. window.addEventListener('load', function() {

37. const goBtn = document.getElementById('btn-go');

38. goBtn.addEventListener('click', create);

39. 1)

40. </script>

18.7. Accessing Attributes

Essentially, all standard attributes of HTML elements can be accessed as properties of the element. For
example, given the following link:
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<a href="https://www.google.com"
id="google" target="_blank">Google</a>

We can access the value of the target attribute like this:

const gLink = document.getElementById('google');
console.log(gLink.target);

Likewise, we can set the value of the target attribute using the target property:

gLink.target = "searchWin";

To test this:

\\_SDQ

1.  Open HTMLDOM/Demos/attrlbutew ogg&
sethat it (@1@.\ ew window or tab.

2. Click the Google link and

3.  Run the code above at the console.

Chrome.

Googl
Google 5o

> const gLink =
gLink.target;

"_blank"

top v

> glLink.target = 'searchWin';
"searchWin”
> glLink.target;

"searchWin"

document.getElementById( 'google');

©

Filter

Notice that before you set gLink . target, its value is “_

is “searchWin”.

blank” and after you set it, its value

You can also access and modify attribute values using the following methods and properties:
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Methods and Properties for Working with Attributes
Method/Property Description

hasAttribute(attName) Returns a Boolean (true/false) value indicating whether or
not the element to which the method is applied includes the

given attribute.

getAttribute(attName) Returns the attribute value or null if the attribute doesn’t exist.
setAttribute(attName, Adds an attribute with a value or, if the attribute already exists,
attvalue) changes the value of the attribute.

removeAttribute(attName) Removes the attribute (if it exists) from an element.

attributes Property referencing the collection of an element’s attributes.

[]

S5

18.8. ing New N >
8.8. Creating New od&sz} OQ%

The document node has separate methods for creating element nodes and creating text nodes:
createElement () and createTextNode (). These methods each create a node in memory that then
has to be placed somewhere in the object hierarchy. A new node can be inserted as a child to an existing

node with that node’s appendChild() and insertBefore() methods.

Moving Nodes

You can also use the appendChild() and insertBefore() methods to move an existing node
— the node will be removed from its current location and placed at the new location (since the

same node cannot exist twice in the same document).

These methods and some others are described in the table below:
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Methods for Inserting and Removing Nodes
Method Description

appendChild() |Takes a single parameter: the node to insert, and inserts that node after the last
child node.

insertBefore() |Takes two parameters: the node to insert and the child node that it should precede.
The new child node is inserted before the referenced child node.

replaceChild() |Takes two parameters: the new node and the node to be replaced. It replaces the
old node with the new node and returns the old node.

remove () Removes an element from the Document Object Model. It does not destroy the
element, it just removes it from its parent.

[

18.9. Focusing on a Field
When you visit https://www.google.com, yoq@tﬁc’e & the search input field gets immediate

focus, so that you can start typing your s@ta/ww )
N 2

{=

This is accomplished using the focus() method of the input element, like this:

const searchInput = document.getElementById('search');
searchInput.focus();

It is often tied to the window’s 1oad event, like this:
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Demo 18.6: HTMLDOM/Demos/focus.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. window.addEventListener("load", function() {

10. const searchInput = document.getElementById('search');
11. searchInput.focus();

12. 1)

13. </script>
14. <title>Focus</title>
15. </head>

16. <body>

17. <main> . '\O'Q
18. <form> \Q(b A
19. <input id="search" nam -%@S - OQ
20. <button>Search</buttorQ C)

21. </form>

22. </main>

23. </body>

24. </html>

Open HTMLDOM/Demos/focus . html in your browser to see how it works.

[]

18.10. Shopping List Application

Using what we have learned in this lesson, we will build the one-page shopping list application shown
below:
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Shopping List App
New Item:[ ]

Active List Common Items Log

Letuce (] M 235659 P Mk added,

] [ e
Bread = 5.3:57:14 PM: Milk removed.
Chicken
Tomatoes

Open HTMLDOM/Solutions/shopping-1list.html m,{@vser to see how the finished application
works:

1. Notice that “Page Loaded and %em field gets focus.

2. Add Milk by clicking the + button next to M1lk under Common Items.

3. Add Lettuce by typing “Lettuce” in the New Item field and pressing the + button. Notice the
New Item field gets focus, making it easy to enter another value.

4. Add Bread by typing “Bread” in the New Item field and pressing the Enter key.

5. Try adding Bread again both by clicking the + button and using the New Item field. Both
attempts should fail silently.

6. Try pressing the + button next to an empty New Item field. It should fail silently.
7. Try entering just spaces in the New Item field and pressing the + button. It should fail silently.

8. Remove Milk by clicking the - button next to Milk under Active List.

The HTML (HTMLDOM/Exercises/shopping-1list.html) and CSS (HTMLDOM/Exercises/shop
ping-list.css) have already been completed. You will build the JavaScript (HTMLDOM/Exercis
es/shopping-1list.js) piece by piece.
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=] Exercise 29: Logging

) 15 to 25 minutes

In this exercise, you will complete the 1log(msg) function.

1.

4.

Open HTMLDOM/Exercises/shopping-1list.html in your editor. Examine the section of
the code shown below. The ordered list will contain the log. You will need to access that
ordered list and add list items to it with JavaScript.

<section id="log">

<h2>Log</h2>
<ol></ol>
</section> ;\@Q

Lo
> SN
Open HTMLDOM/Exe rcis@ g-@ds‘;?n your editor.

In the log(msg) function, write code to:

A. Access the ordered list shown above and save it in a constant.

B. Create a new list item element and save it in a constant.

C. Get the current date and save it in a constant.

D. Set the innerHTML of the new list item to the current local time using the

toLocaleTimeString() method, followed by a colon, followed by the msg passed
to log(msg). For example, “5:53:12 PM: Page Loaded”.

E. Append the new list item to the ordered list.

Test your code in the browser. When the page loads, it should log “Page Loaded”. If it isn’t
working, use the console to help you debug.
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Solution: HTMLDOM/Solutions/shopping-list.1.js

1 /* Log Messages */
2 function log(msg)
3 // Access the ordered list and save it in a variable

4 const log = document.querySelector('section#log>0l");

5. // Create a new list item element and save it in a variable
6 const newltem = document.createElement('Ji'(BQ

7

8

// Get the current date and save it 1% riable

. const now = new Date(); —— Q’
9. // Set the innerHTML of@?lé e

10. newItem.innerHTML = now.toM6caleTime ng() +
11. ": <em>' + msg + '</em>';

12. // Append the new list item to the ordered list
13. log.appendChild(newItem) ;

14. }
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=] Exercise 30: Adding EventListeners
) 25 to 40 minutes

In this exercise, you will add EventListenersin the init () function so that you can log when a new
item is added. You will not yet write the code to actually add the items. You will do that in the next
exercise.

1.  Open HTMLDOM/Exercises/shopping-1list.html in your editor. You will have to listen
for the following events:

A.  Clicks on any button element with the class “btn-add”.
B. Clicks on the button element with the id “add-new-item”.

C. Keyup events on the input element with the id “new-item”.

2. Open HTMLDOM/Exercises/shopping-1list. js in your editor if it isn’t already open.
3. Beneath the log('Page Loaded'); line, decla llowing three constants:
g('Pag ) s\@e\ﬁ) g
A. btnListAdd — A collection @%ﬁ elen&ts with the class “btn-add”.
B. btnAddNewItem @tton@@ W!lth the id “add-new-item”.

C. newItem— The input element with the id “new-item”.

4. Add a line of code to place focus on the newItem input, so the user can just start typing in
a new item.

5. Each button in the btnListAdd collection is coded as follows:
<button class="btn-add" name="Milk">+</button>

When the user clicks one of these buttons, your code should pass the name of that button as
the argument for product to the addToList(product) function. To do this, you will need
to loop through these buttons, adding click EventListeners to each. You will need to know

which of the buttons is clicked (e.currentTarget) so that you get the value of its name
attribute.

6. The add-new-item button is coded as follows:

<button id="add-new-item">+</button>
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And the associated text field is:
<input id="new-item">

When the user clicks the “add-new-item” button, your code should:

A. DPass the value of the text field as the argument for product to the
addToList(product) function.

B. Clear the text field.

C. Place focus on the text field.

\@Q

7. Finally, you need to add an Event)?&'er fo eyup event on the “new-item” text
field. The callback functi C ec@ @e -pressed was the Enter key. If it was, it
should:

A. Pass the value of the text field as the argument for product to the
addToList(product) function.

B. Clear the text field.

C. Place focus on the text field.

8.  Test your code in the browser. At this point, the shopping lists won’t change, but logging
should work when you add new items. If it isn’t working, use the console to help you debug.
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Solution: HTMLDOM/Solutions/shopping-list.2.js

21. function init() {

22. log('Page Loaded');

23. const btnListAdd = document.getElementsByClassName('btn-add');
24. const btnAddNewItem = document.getElementById('add-new-item');
25. const newItem = document.getElementById('new-item');
26 . newItem.focus();

27.

28. /* Add event listeners to all common list Add buttons */
29. for (btn of btnListAdd) {

30. btn.addEventListener('click', function(e) {

31. const button = e.currentTarget;

32. const product = button.name;

33. addToList(product);

34. newItem.focus();

35. 1)

36. }

37. .\Q'Q\

38. /* Add event listener to New Item Add button */

39. btnAddNewItem.addEventListener('click', function() {
40. addToList(newItem.value)\;;A C)\-)\

41. newItem.value="";

42, newItem.focus();

43. 1)

44 .

45, /*

46 . Add event listener capturing Enter press while

47. focus is on New Item field

48. */

49, newItem.addEventListener('keyup', function(e) {

50. if (e.key === 'Enter') {

51. addToList(newItem.value);

52. newItem.value='";

53. newItem.focus();

54. }

55. 1)

56. }

57.

58. window.addEventListener("load", init);

432 | LESSON 18: The HTML Document Object Model
EVALUATION COPY: Not to be used in class.



= Exercise 31:; Adding Items to the List
) 15 to 25 minutes

In this exercise, you will write the addToList() function.

1.  Open HTMLDOM/Exercises/shopping-1list. js in your editor if it isn’t already open.

2. Currently, the addToList () function should look like this:

function addToList(product) {

log(product + ' added.') <
} SO

Loz
x>
You will write your code abw @@Q%dded .") line that does the following:

A.  Removes leading and trailing whitespace from the passed-in product, so that if the
user enters “ Milk 7, we store it as “Milk”.

Access the “active-items-list” unordered list and save it in a constant.
Create a new list item element and save it in a constant.

Set the title of the new list item element to the product name.

Set the innerHTML of the new list item element to the product name.

T m g 0w

Append the new list item to the “active-items-list” unordered list.

3. Testyour code in the browser. You should now be able to add items to list. If it isn’t working,
use the console to help you debug.
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Solution: HTMLDOM/Solutions/shopping-list.3.js

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

function addToList(product) {
product = product.trim();
LSS
const activeList = document.getElementById('active-items-list');
const newItem = document.createElement('1li');
newItem.title = product; Q’b‘\ i O‘Q
newItem.innerHTML = product;= C)
activeList.appendChild(newItem);
log(product + ' added.');
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= Exercise 32: Dynamically Adding Remove

Buttons to the List Iltems
™) 15 to 25 minutes

In this exercise, you will continue to work in the addToList () function. You will add remove buttons
to the list items you created in the last exercise.

1.
2.

Open HTMLDOM/Exercises/shopping-1list. js in your editor if it isn’t already open.

Currently, the addToList () function should look something like this:

function addToList(product) {
product = product.trim();

const activelist = document.getElementById('active-items-list');
const newItem = document.createElement('1li');

newItem.title = product; <

newItem.innerHTML = product; \§)

activelist.appendChild( newIterrL@
log(product + ' added.’ @. *
} C_):

You will write your code below the log(product + ' added. ") line that does the following:

A. Create a button element with a minus sign that calls removeFromList() when
clicked and append it to the new list item.

B. Add a space between the product name and the new button.

C. Check if the list item being added is in the common list items. If it is, disable the
“add” button for that list item by setting its disabled property to true. Hint: Look
at the name attributes of the buttons in the “common-items-list” list. Can you use
querySelector () to find a button with the same name as the new list item you’re

adding?
Note that these directions are intentionally less specific than in the previous exercises.

Test your code in the browser. The list items in the ‘active-items-list’ ordered list should now
have remove buttons. They won‘t actually remove the items, but they should log “Item
removed” when clicked. Also, any item in the “common-items-list” list that is also in the
“active-items-list” should have its “add” button disabled (red and unclickable). If your code
isn’t working, use the console to help you debug.
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Solution: HTMLDOM/Solutions/shopping-list.4.js

17. function addToList(product) {

18. product = product.trim();

19.

20. const activelist = document.getElementById('active-items-list');
21. const newItem = document.createElement('1li');

22. newItem.title = product;

23. newItem.innerHTML = product + ' '; // space before button
24 . activelist.appendChild(newItem);

25. log(product + ' added.');

26. ;\C)'Q\

27. const btnRemove = document.createElement('button');

28. btnRemove.innerHTML = '-'; ‘(?}.\'} _&

29. btnRemove.addEventListener('click', removeFromList);

30. newItem.appendChild(btnRemove); =

31.

32. // Check if list item being added is in common list items
33. // If it is, we need to disable its button there.

34. const selector = '#common-items-list>li>button[name="' + product + '"]';
35. const btnMatch = document.querySelector(selector);

36. if (btnMatch) {

37. btnMatch.disabled = true;

38. }

39. }

436 | LESSON 18: The HTML Document Object Model
EVALUATION COPY: Not to be used in class.



=] Exercise 33: Removing List Items
) 15 to 25 minutes

In this exercise, you will write the removeFromList() function to remove elements from the
‘active-items-list” ordered list.

1.  Open HTMLDOM/Exercises/shopping-1list. js in your editor if it isn’t already open.

2. Currently, the removeFromList () function should look like this:

=S
>
) S
5> S

~\
A.  Using the passed—gcﬁt (e), acgse’the list item that contains the button that was

clicked to call this function and assign that list item to a constant.

function removeFromList(e) { <
log('Item Removed'); O

B. Remove that item from the list.

O

Change log('Item Removed') to log the name of the product removed.

o

Check if the list item being removed is in the common list items. If it is, re-enable

the “add” button for that list item by setting its disabled property to false.

3. Test your code in the browser. When a remove button is clicked, the associated list item
should now get removed and the log should tell you which item was removed. In addition,
if there is an associated list item in the “common-items-list” list, its “add” button should be
re-enabled. If your code isn’t working, use the console to help you debug.

LESSON 18: The HTML Document Object Model | 437



Solution: HTMLDOM/Solutions/shopping-list.5.js

11. /* Remove item from list */
12. function removeFromList(e) {

13. const item = e.currentTarget.parentNode;

14. item.remove();

15. log(item.title + ' removed.');

16. ~\<:)Q

17. // Check if list item being removed "%_\'t:ommon list items
18. // If it is, we need to enable@tto@.

19. const selector = '#comm@ i’é@tod[namef” +
20. item.title + '"]'; =

21. const btnMatch = document.querySelector(selector);

22. if (btnMatch) {

23. btnMatch.disabled = false;

24, }

25. }
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=] Exercise 34: Preventing Duplicates and

Zero-length Product Names
) 15 to 25 minutes

In this exercise, you will finalize the shopping list by preventing duplicate values and empty strings
from being added to the “active-items-list” list.

1.

There are a couple of issues still. Open HTMLDOM/Exercises/shopping-list.html inyour
browser.

Add Milk via the Common Items list and then t ing it again using the New Item form
field. Milk will be listed twice in your ACtl ¢’ll fix that.

Press the + button next to the em Wem @ld It will add an empty item to your

Active List. We'll fix that @

Open HTMLDOM/Exercises/shopping-1list. js in your editor if it isn’t already open.

Below the line in which you trim the product name, add code that checks if that product is
already listed in the “active-items-list” list. If it is or if the trimmed product name is an em
y p

string, return false so that the rest of the code in the function doesn’t run.
Test your code in the browser.

A. Add Milk via the Common Items list and then try adding it again using the New
Item form field. It should fail silently.

B. Press the + button next to the empty New Item form field. It should fail silently.

If your code isn’t working, use the console to help you debug.
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Solution: HTMLDOM/Solutions/shopping-list.js

25. /* Add product to list */
26. function addTolList(product) {

27. product = product.trim();

28.

29. // Check if list item is already in active list

30. // or if product is empty string.

31. let selector = '#active-items-list>li[title="' + product + '"]';
32. const liMatch = document.querySelector(selector);

33. if (liMatch || !product.length) {

34. return false;

35. }

36. const activelist = document.getElementById('active-items-1list');
37. const newItem = document.createElement('1li');

38. newItem.title = product;

39. newItem.innerHTML = product + ' ';

40. activelist.appendChild(newItem);

41. log(product + ' added.');

42. 4:5\

43. const btnRemove = document. createElement{:§;31 )

44 . btnRemove.innerHTML = '-' (b'

45. btnRemove. addEventLlstener @ remo sst)

46 . newItem.appendChild(btn

47.

48. // Check if list item being added is in common list items

49, // If it is, we need to disable its button there.

50. selector = '#common-items-list>li>button[name="' + product + '"]';
51. const btnMatch = document.querySelector(selector);

52. if (btnMatch) {

53. btnMatch.disabled = true;

54. }

55. }

18.11. Manipulating Tables

HTML tables can be created and manipulated dynamically with JavaScript. Each table, tbody, thead,
and tfoot element contains a rows array and methods for inserting and deleting rows: insertRow()
and deleteRow(). Each tr element contains a cells array and methods for inserting and deleting
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cells: insertCell() and deleteCell(). The following example shows how these objects can be used
to dynamically create HTML tables.

First let’s take a look at how the page works in the browser. Open HTMLDOM/Demos/table.html in
your browser to follow along.

1. When it first loads, you see a screen like this:

@ @ [ Manipulating Tables X +
&~ C O @ file:y/f/{Users/natdunn/Documentsf... %r ® 0 B B @ :
First Name Last Name Admin
First Name Last Name +
Delete all people: -

> xJ
oy
2. Fill in the form and press the¥%ign several=times:

First Name Last Name Admin
Nat Dunn X
Connie Howell X
Brian Hoke X
[First Name Last Name +
Delete all people: -

3.  Press the X next to one of the rows to delete that row:
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First Name Last Name Admin
Connie Howell X
Brian Hoke X
First Name Last Name +
Delete all people: -
4. Press the - next to Delete all people to @&? ;ﬁ’ and get back to where we started:
A .
First Name Last Name Admin
First Name Last Name +
Delete all people: -

Now let’s look at the code:
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Demo 18.7: HTMLDOM/Demos/table.html

0o NOoO oA WN -

<IDOCTYPE html>

<html lang="en">
<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">

<link rel="stylesheet" href=".
<link rel="stylesheet" href=".

<script>
function addRow(tbodyId, cell
// Get the tbody and insert

./styles.css">

s) A

a new row

./normalize.css”

>

const tbody = document.getElementById(tbodyId);

const newRow = tbody.insert

Row() ;

// Insert cells based on passed-in cells array

for (const cellText of cell
cell = newRow.insertCell(

s) {
);

cell.innerHTML = cellText;

}
// Insert a final cell with a Delete button <
newCell = newRow.insertCell(); *<:§;)

const btnDelete = document.
btnDelete.innerHTML = '

btnDelete.parentNode.parentNode.remove();

1)

newCell.appendChild(btnDelete);

}

function deleteAllRows(tbodyI

d) {

creat: i@;@('bu
G@on

btnDelete. addEventListe@llck '

const tbody = document.getElementById(tbodyId);

while (tbody.rows.length >
tbody.deleteRow(9);
}
}

function prepareCells(fName,

0) {

1Name) {

//Create a cells array to pass to the

const cells = [fName.value,
addRow( 'people’, cells);
fName.value = '';

IName.value = ;
fName.focus();

IName.value];

LESSON 18: The HTML Document Object Model | 443



45.
46 .
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64 .
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

window.addEventListener('load', function() {
const btnAdd = document.getElementById("btn-add");
const btnDeleteAll = document.getElementById("btn-delete-all");
const fName = document.getElementById('firstname');
const 1Name = document.getElementById('lastname');

btnAdd.addEventListener('click', function() {
prepareCells(fName, 1Name);

1)
1IName.addEventListener('keyup', function(e) {
if (e.key === 'Enter') {
prepareCells(fName, 1Name);
}
1)

btnDeleteAll.addEventListener('click', function() {
deleteAllRows( ' people');

1)
fName.focus() ; ,s;:ggff:\
1) ~\:$:;?>” “455
</script> _\\@» O‘Q
<title>Manipulating Table e> C)
</head>
<body id="table-demo">
<main>
<table>
<thead>
<tr>
<th>First Name</th>
<th>Last Name</th>
<th>Admin</th>
</tr>
</thead>
<tbody id="people"></tbody>
<tbody>
<tr>
<td><input id="firstname" placeholder="First Name"></td>
<td><input id="lastname" placeholder="Last Name"></td>
<td><button type="button" id="btn-add">+</button></td>
</tr>
</tbody>
<tfoot>
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90.
91.
92.
93.
94.
95.
96.
97.
98.

<tr>
<th colspan="2">Delete all people:</th>
<td><button type="button" id="btn-delete-all">-</button></td>
</tr>
</tfoot>
</table>
</main>
</body>
</html>

The body of the page contains a table with a thead that contains a single row of headers:

<thead>
<tr>

<th>First Name</th>
<th>Last Name</th>

<th>Admin</th>
</tr>
</thead> ;\}OQ

Below the thead are two tbody ele@

1.
2.

The first is empty and has an id of “people”. We will add and remove people from this tbody.

The second contains form elements for adding new rows:

<tr>
<td><input id="firstname" placeholder="First Name"></td>
<td><input id="lastname" placeholder="Last Name"></td>
<td><button type="button" id="btn-add">+</button></td>
</tr>

Below the tbody elements is a tfoot element with a button for deleting all rows.

The JavaScript contains two generic functions: addRow() and deleteAllRows(). By “generic”, we
mean that these functions are not tied to this application. They could be used with any table.

The addRow() function takes two parameters: the id of the tbody element to which to add the row
and an array of strings to populate the new row’s cells:
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function addRow(tbodyId, cells) {
// Get the tbody and insert a new row
const tbody = document.getElementById(tbodyId);
const newRow = tbody.insertRow();

// Insert cells based on passed-in cells array
for (const cellText of cells) {

cell = newRow.insertCell();

cell.innerHTML = cellText;

// Insert a final cell with a Delete button

newCell = newRow.insertCell();

const btnDelete = document.createElement('button');

btnDelete.innerHTML = 'X';

btnDelete.addEventListener('click', function(e) {
btnDelete.parentNode.parentNode.remove();

1)
newCell.appendChild(btnDelete); <
) xS
Note this line of code: Q/ C)o

btnDelete.parentNode.parentNode.remove();

The first parentNode is the cell that contains btnDelete. The second parentNode is the row that
contains that cell. That is the row that we are removing. We’ve added some styling below to make this
easier to see:

btnDelete.parentlode

btnDelete.parentNode.parentNode s, btnhelete w—— ) \

- b
Nat Dunn }i ’1

The deleteAllRows() function takes one parameter: the id of the tbody element containing the

rows to be deleted. It then uses a while loop to delete the first row over and over until there are no
rows left:
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function deleteAllRows(tbodyId)
const tbody = document.getElementById(tbodyId);
while (tbody.rows.length > 0) {
tbody.deleteRow(9);

}
}

The other JavaScript wires up the eventListeners and,@‘%the cells for passing data to addRow( ).

You may wish to practice 1nsert1ng removi s an@ ing Chrome DevTools Console. Just
open the HTMLDOM/Demos/table. le 1n h
then open the console and see if you can add and remove individual rows and cells with JavaScript.

rome, add some rows through the form,

Conclusion

In this lesson, you have learned to work with the HTML DOM to create and modify HTML page

elements dynamically with JavaScript.
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LESSON 19

HTML Forms

Topics Covered

¥ How HTML forms work.

V] The post and get methods.

™ Form elements.

V1 Labels.

Introduction

In this lesson, you will learn to work with HTML forms.

N
19.1. How HTML Form&Wor

~ OQ
3
‘éF};;iSS\
K

-

HTML forms are used for submitting data back to a script on the server for data processing. When a
form is submitted, the data in the form fields is passed to the server as name-value pairs. Server-side

scripts, which can be written in several different languages, are used to process the incoming data and
return a new HTML page to the browser. The page returned to the browser could be anything from

a “Thank you for registering” message to a list of search results generated from a database query.

The form processing occurs in the following sequence:

1.
2.
3.

The user fills out the form and submits the form data using a “submit” button.
The data is sent to the web server.

A script on the web server processes the form, possibly interacting with the file system, one
or more databases, a mail server, or any number of other applications.

The script generates an HTML page, which the server returns to the client for display.

[]
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19.2. The form Element

HTML forms are created using the <form> tag, which takes two main attributes: action and method.

The action specifies the URL of the page that processes the form. The method attribute has two
possible values: post and get. Here is an example of a form element:

<form method="post" action="process-form.cfm">
<!--form fields go here-->
</form>

% 19.2.1. Get vs. Post

The value of the method attribute determines how the form data will be passed to the server.

get
S~
. .1 SN .
When using the get method, which is the defaul@ata is sent to the server in the URL as a query
string. The query string is appended to_thef@ebsite a ystarting with a question mark (?) and
followed by name-value pairs delimi a{rateaﬁ;@n ampersand (&). A URL with a query string
might look like this:

https://www.example.com?firstname=Nat&lastname=Dunn

The get method is commonly used by search engines, because it allows the resulting page to be

bookmarked. For example, Google uses the get method. You can tell by looking at the location bar
after doing a search:

= O X
G html training - Google Search X +

< CcC O @ goog\e,com/seam, * B E & o0 ® O Iﬁ@

GO gle html training

>

(=

HTML Training | Webucator

https://www.webucator.com » Course Catalog » Web Development ~

HTML Training. ... HTML stands for Hypertext Markup Language. HTML is used to create web
pages and web applications. Webucator offers HTML courses for students new to HTML, for
experienced web developers who want to learn the latest APIs for web development, and for
everyone in between.
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post

When post is used, the name-value pairs are not sent as part of the query string. Instead, they are sent
behind the scenes. This has the advantage of keeping the values hidden from anyone looking over the

user’s shoulder. Two other advantages of the post method are:

1. Itallows for much more data to be submitted (i.e., larger forms).

2. It allows for files to be uploaded to the server.>*

Use Post for Most Forms

As a general rule, you should use post unless you want the user to be able to bookmark or share
(e.g., via email) the resulting web page.

[]

S5
2 o
This section describes the different &@lé’mmts@@% used to input data into a form. As you

will see, many of these elements, but not all, are created with the <input> tag.

19.3. Form Elements

+ 19.3.1. id and name Attributes

Form fields (also called controls) take both the name attribute and the id attribute. They are used for
different purposes:

e  The name attribute is used to hold the value of the field when data is sent to the server.

e  The id attribute is used by the browser to identify a specific element.

% 19.3.2. Text Fields

Text fields are created with the <input> tag with the type attribute set to “text”. They are used for
single lines of text:

Username:

54.  Files can be uploaded to the server via the file input type. The tag syntax is: <input type="file" name="filename">.

LESSON 19: HTML Forms | 451



The code to create the input element shown above is:
Username: <input type="text" name="username" id="username">

As text is the default type for input elements, if the type attribute is absent, the input type will
be text. So, the above code can also be written:

Username: <input name="username" id="username">

% 19.3.3. Labels

Form element labels should be put in <1abel> tags. Labels can be associated with form elements using
two methods:

1. Using the for attribute of the <label> to point to the id attribute of the form element.

2. Wrapping the form element in the <label> tag.

2
>
Method 1 > *
<label for="username">Username: ‘Ble}b c p 2

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

Method 2

<label>

Username:

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

We will mostly use the first method.

+ 19.3.4. Text-like Input Types

There are many input types that are similar to the text type:

1. password
2. date

3.  time
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4
5
6.
7
8
9

10.
11.
12.

datetime-local
month

week

color

email

tel

url

search

number

Not all of these types are supported by all browsers. When a browser does not support a certain type,

it will fall back to using a standard text type, so you can technically use all of these types today.

However, we recommend not using the date and time types until there is more consistent browser
support. We will explain why soon.

Common Attributes for Text-like |

hANEE-SI

B

S

type — Input type (e.g., text;®el, etc.). Applies to all text-like inputs.

name — Variable name used to send data to server. Applies to all text-like inputs.

id — Variable name used to identify field in the browser. Applies to all text-like inputs.
value — Initial value in the field. Applies to all text-like inputs.

size — Approximate number of characters visible in the field. Applies to text, search, tel,
url, email, and password.

minlength — Minimum number of characters that must be entered. Applies to text, search,
tel, url, email, and password.

maxlength — Maximum number of characters that can be entered. Applies to text, search,
tel, url, email, and password.

placeholder — A hint indicating what should be entered in the field. Applies to all text-like
inputs.

pattern— A regular expression expressing a valid value for the field. Applies to text, search,
tel, url, email, and password.
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10. required — When present, the user must fill in a value before submitting the form. Applies
to all text-like inputs.

11. autofocus — Instructs the browser to place focus on that field allowing the user to begin
typing as soon as the page loads. Applies to all text-like inputs.

12. autocomplete — Used to override the browser’s or form element’s autocomplete behavior
on a field-by-field basis. When used, it is usually set to “off”.5> Applies to all text-like inputs,

except password.

Be Careful with Autofocusing

Autofocusing on a form element can cause problems for people using screen readers. For sighted

people, it’s generally okay if we provide one focus point for the keyboard (i.e., autofocus) and
another one for the eyes (e.g., instructions for filling out the form), but for people using screen
readers, there is only one focus point. So be careful not to skip over important contextual content

when directing focus to a form field using autofocus.

LSS

S>>
>
< 19.3.5. placeholder A%@QQQﬁ

The placeholder attribute is used to add placeholder text to the form field. The placeholder text will
go away as soon as the user begins typing in the field. The following code illustrates:

Demo 19.1: Forms/Demos/placeholder.html

10. <label for="fullname">Name: </label>

11. <input type="text" name="fullname" id="fullname"
12. placeholder="Enter full name">

13. <input type="submit">

Here’s what it looks like in the browser:

Name: Enter full name Submit

55. See https://html.spec.whatwg.org/multipage/form-control-infrastructure.html#autofill.
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https://html.spec.whatwg.org/multipage/form-control-infrastructure.html#autofill

% 19.3.6. pattern Attribute

The pattern attribute is used to force a specific pattern (via a regular expression>°) within a form field.
You can use a placeholder to give an example of a valid entry:

Demo 19.2: Forms/Demos/pattern.html

15. <label for="telephone">Telephone: </label>

16. <input type="tel" name="telephone" id="telephone"

17. placeholder="(555) 555-5555"

18. pattern="2\(?2([2-9]\d\d)\)?[\-\. 1?2([2-9]\d\d)[\-\. 1?(\d{4})S$">

Open this file in the browser and enter data in the field. It should remain red>” until the value is a valid
10-digit U.S.-style phone number. It will allow for parentheses around the area code and for dashes,
spaces, and dots as separators. It will also allow for no._{qi@%s. Note the first digit may not be a 0

oral. >
S SN
When the user tries to submit with @ pat@%rror will appear:
Telephone: |555-5555 | submit

‘ Please match the requested format.

When the user enters a valid pattern, the field will indicate that it is valid (e.g., by changing the font
color from red to black):

Telephone: 555-555-1212 Submit

+» 19.3.7. Password Fields

Password fields are similar to text fields. They are coded as follows:

56.  Regular expressions are used by many programming languages for pattern matching. The syntax is complex, but super powerful.
57.  Note that we use CSS to make the invalid content red. By default, you won’t know it’s invalid until you submit.
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<label for="pw">Password:</label>
<input type="password" name="pw" id="pw" size="10" maxlength="12">

The only difference between a password field and a text field is that the value entered in a password
field is disguised so that onlookers cannot see it:

PaSSWOrd: sessesceee

Not Really Secure

Note that there is no additional security provided by password fields beyond obscuring the text
you enter in the field. Passwords are not sent to the server any differently than other fields.

+» 19.3.8. Date and Time Fields

The date, time and datetime-local field controlsq'@ ¢ Chrome are beautiful, both in their
presentation and in their control of the data e%%n t}r& controls are used, you can count on

the data being in the formats shown % 1nét;é@

Date and Time Data Formats

Input Type Data Format Example(s)
date yyyy-mm-dd 1991-06-12
time hh :mm 03:05, 15:05

datetime-local |yyyy-mm-ddThh:mm|{1991-06-12T03:05

month yyyy-mm 1776-07

week yyyy-Www 2028-W02

Knowing the format of incoming data makes it much easier to process the data on the server side.
Unfortunately, users of browsers (most notably Safari) that do not support these field types are presented
with basic text fields instead of the more modern date and time controls. Such users are not likely to
enter data in the formats shown in the table above. That means that you have to write code to validate
the user-entered data. While this is possible, it would still be confusing to the user. As such, for now,
you are better off taking other approaches to collecting date and time values. One simple approach is
to use a combination of number inputs and radio buttons. We will learn about those soon. In the
meantime, here is a screenshot of what the form might look like in the browser:
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Birth Date: / /

Birth Time: : AM ¢ PM

While this isn’t as pretty as the date and time controls used by some browsers, for now, it provides a
safer way of collecting accurate data from the user.

% 19.3.9. Number Fields

Browsers present up and down buttons (spinboxes) to scroll through numbers, and they also allow you
to use the up and down arrows on the keyboard:

Number: |5| q:é

The step Attribute

By default, numbers increment by 1 and any non-integer (e.g&iecimal like @. 5) is considered invalid.
However, you can change the increment using the St&b\‘g@bute:

S SN
<input id="amount" name="amoum®§numb¢’-step=".01">

With step set to ".01", valid numbers can have a decimal point followed by one or two digits.

The min and max Attributes

You can control the range of possible values using the min and max attributes:
<input id="amount" name="amount" type="number" step=".01" min="0" max="100">

With the code above, numbers below 8 and above 100 will be invalid.

+» 19.3.10. Color Fields

Most browsers will present a color picker when the user focuses on a color field:

<input id="color" name="color" type="color">
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This will appear different in different browsers. The following screenshot shows how it appears in

Google Chrome:
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& 19.3.11. Tel, URL, and Email Fields

tel
<input id="telephone" name="telephone" type="tel">

On desktop browsers, you don’t really gain anything by using the tel input type. As telephone numbers
can come in all different formats, there are no constraints on what can be entered here. You could,

however, add your own custom validation to all telephone inputs using the pattern attribute as
demonstrated earlier.

Also, user agents are free to provide a different/better means for filling out input fields based on their
type. For example, the iPhone provides a more appropriate interface (presenting the user with the

phone keypad) for filling out fields of the tel type:
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1 2 3
ABC DEF

4 5 6
7 8 9
+ % # 0 &)

url and email

<input id="url" name="url" type="url">
<input id="email" name="email" type="email">

Browsers provide validation for url and email fields .;e\@re the user enters valid data.

2
Also, as with type="tel", user agents a@rov@rent/better means for entering URLs
and email addresses. % C)

For example, for url types, the iPhone provides keys for ., / and .com and does not provide a Space
key, as spaces are not allowed in URLs:

a s d f g h j k |

& zZ X vV b nm &

123 ] / .com return

For emails, the iPhone provides @ and . keys:
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&H zZ X vV bnm &

123 space @ . return

Interestingly enough, the iPhone also provides a “space” key for emails. This is because email input

types can include a multiple attribute, which, when included, allows users to enter multiple emails
delimited by spaces. If the iPhone were a little smarter, it would only include the Space key when the

multiple attribute was present.

4 19.3.12. Search Fields RS
<input id="search" name="searc ty?:w:"searcbijO

Most input fields are meant to be filled out only one time and then submitted for processing. But a
search box is a bit different. For example, consider Microsoft Word’s search box:

html training| X -

Notice the x used for clearing the box. If you look at search boxes in other applications, you’ll notice
many of them also provide a simple way to clear the text. Modern web browsers take the same approach
that Word does. Here’s Chrome’s search box:

html trainingl 3/5 A v )L\x

Note that the x doesn’t show up until you have entered some text into the field.

460 | LESSON 19: HTML Forms
EVALUATION COPY: Not to be used in class.



% 19.3.13. Hidden Fields

Hidden fields are created with the input element with the type attribute set to hidden. They are
used to pass name-value pairs to the server without displaying them to the user. Hidden fields are often
used to identify the product being ordered on an e-commerce page. For example:

<input type="hidden" name="product-id" id="product-id" value="42">

Beware of Hackers

Although the user can’t change the value of an input field via the form, savvy users can change
the value of any field, including input fields, using the browser’s developer tools, so you must
always include some sort of server-side validation, meaning you must have code on the server
that verifies that the data coming in from the form is valid and safe.

19.4. Buttons

Submit and reset buttons can both be created with the <input> tag.

% 19.4.1. Submit Button

A simple submit button looks like this:

Submit

Sample code for a submit button:
<input type="submit" name="submitbtn" id="submitbtn">

Different browsers format buttons in different ways and some have different default text for submit

buttons. Use the value attribute to explicitly set the text of the button:
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<input type="submit" name="submitbtn" id="submitbtn" value="Register">

Now the button will appear as follows:

Register

When a form has a submit button, it can be submitted either by clicking the button or by pressing

the Enter key when an input element has focus.

When a submit button is clicked, the name and value of that button are sent to the server (as a

name-value pair). This can be useful in the event that a form has multiple submit buttons as the
processing page can be set to behave differently depending on which button is clicked to submit the
form.

% 19.4.2. Reset Button

%
%

A reset button is used to set all the form ﬁeld\Qk}

eir original values. A reset button looks like
this: &

C PQ

Reset

Most browsers use “Reset” as the default text. While this can be changed with the value attribute, it
is generally a better practice to leave the default value unchanged, or even to explicitly set it to “Reset”
as users are likely familiar with a standard Reset button.

Sample code for a reset button:

<input type="reset" name="resetbtn" id="resetbtn" value="Reset">

¢+ 19.4.3. Button Buttons

Buttons can also be created using the <button> tag with an optional type attribute, which defaults
to “submit” if not present. Other possible values for type are “reset” and “button”.

462 | LESSON 19: HTML Forms
EVALUATION COPY: Not to be used in class.



<button type="submit">and <button type="reset"> canbe used interchangeably with <input
type="submit">and <input type="reset">. The text between the openingand closing <button>
tags shows up on the button.

Sample code for a button button:
<button type="button" id="mycustombtn">Click me!</button>

This will appear as follows:
PP ,&Q'Q

- Clickme! [

Button Buttons and JavaScript

Button buttons are often used in conjunction with JavaScript to add custom behaviors to a web

page. Open forms/Demos/button-buttons.html in your browser to see some fun things you
can do with buttons and JavaScript.
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=] Exercise 35: Creating a Registration Form
) 20 to 40 minutes

In this exercise, you will begin to create a registration form.

The form should appear as follows:

= d X
@ Registration Form X +

< > C Y | @ File | olutions/registration-1.ntml ¥t v@

Registration Form

Username:

Password:

Repeat Password:
Register =~ Reset

N _ S
1.  Open Forms/Exe rcises/%ﬁt ratiogﬁ'{ml for editing.

2. Adda formelement to the page.

e The action should be:

https://www.webucator.com/materials/htm101/

e  The method should be “post”.

3. Add the following form elements:

e Hidden field: name and id should be “secretcode”; value should be “42”.

e Text field: name and id should be “username”. The input should have a
corresponding label.

e  DPassword field: name and id should be “pw”. The input should have a corresponding
label.

e  Repeat password field: name and id should be “pw2”. The input should have a
corresponding label.
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° Submit button: value should be “Register”.

e  Reset button.
4. When you are done, open the page in a browser and fill out and submit the form.

You will need internet access to see the resulting page, which will look something like this:

HTML Form Submission

secretcode: secretcode
username: jkrowlings
pw: H@rryPOtt3r
pw2: H@rryPOtt3r

Note that the resulting page shown above is not something you coded. It is the action page we used
in the form. This page just dumps back the data submitted in the form. We use it simply to show you
that the form does indeed get submitted and the data is now available on the server.
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Solution: Forms/Solutions/registration-1.html

<!DOCTYPE html>

<html>

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1.0">
<title>Registration Form</title>

</head>

<body>

9. <h1>Registration Form</h1>

10. <form method="post"

11. action="https://www.webucator.com/materials/htm101/">

12. <input type="hidden" name="secretcode" id="secretcode" value="42">
13. <div>

0o NOoO oA WN -

14. <label for="username">Username:</label>

15. <input type="text" name="username" id="username" size="15">
16. </div>

17. <div>

18. <label for="pw">Password:</label> N <>

19. <input type="password" name="pw" id=" “<3§;3="15“>

20. </div> N>

21. <div> A(b’ - Q

22. <label for=“pw2”>Repeat‘E;EQWbrd:</

23. <input type="password" name="pw2" id="pw2" size="15">

24. </div>

25. <div>

26. <input type="submit" name="submitbutton" id="submitbutton"
27. value="Register">

28. <input type="reset" name="resetbutton" id="resetbutton">
29. </div»>

30. </form>

31. </body>

32. </html>

Note that we have used div elements to group the label-input pairs.

Be sure to correct any mistakes that you made as you will be starting with your solution to this exercise
in the next exercise.

[
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19.5. Checkboxes

Checkboxes are created with the input element with the type attribute set to “checkbox”. The default

value for a checkbox is “on”. Although the value of a checkbox can be changed with the value attribute,
there is usually no reason to do so, as the name-value pair only gets sent to the server if the checkbox
is checked. In other words, the code on the server only needs to check for the existence of the variable
name to see if the checkbox was checked or not.

Take a look at the following code:

Toppings:

<input type="checkbox" name="sprinkles" id="sprinkles">
<label for="sprinkles">Sprinkles</label>

<input type="checkbox" name="nuts" id="nuts">

<label for="nuts">Nuts</label>

<input type="checkbox" name="whip" id="whip">

<label for="whip">Whipped Cream</label>

This will appear as follows in the browser: (b%@'Q

b N

Toppings: Sprinkles '/ Nuts “/ Whipped Cream
N =/

+ 19.5.1. Checked By Default

Checkboxes can be set to be checked by default using the checked attribute:
<input type="checkbox" checked name="sprinkles" id="sprinkles">

% 19.5.2. Making a Checkbox Required

To force the user to check a checkbox (e.g., to accept a user agreement), checkboxes can be set to be

required using the required attribute:

<input type="checkbox" required name="terms" id="terms">
<label for="terms">Check to indicate that you accept our terms.</label>

[]
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19.6. Radio Buttons

Radio buttons are created with the input element with the type attribute set to “radio”. Radio buttons
generally come in groups, in which each radio button has the same name. Only one radio button in
the group can be checked at any given time. Each radio button in the group should have a unique value
— the value to be sent to the server if that radio button is selected.

Take a look at the following code:

Cup or Cone?
<label>
<input type="radio" name="container" value="cup">
Cup
</label>
<label>
<input type="radio" name="container" value="plaincone">
Plain cone
</label>
<label> o
<input type="radio" name="container" value="sug§rcone">
Sugar cone S
</label>
<label> Q/Q -
<input type="radio" name="container" value="wafflecone">
Waffle cone
</label>

This will appear as follows in the browser:

Cup or Cone: Cup Plain cone Sugar cone  Waffle Cone

++ 19.6.1. Radio Buttons, Labels, and the id Attribute

You will notice that we used <label> differently with radio buttons. Instead of using the for attribute,

we wrapped each radio button in <label> tags. This is because our radio buttons don’t include id
attributes.

In form elements such as text fields and checkboxes, the id is usually the same as the name. Remember

that ids and names serve different purposes. Again, here is the difference between these attributes:

1.  The name attribute is used to hold the value of the field when data is sent to the server.
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2. The id attribute is used by the browser to identify a specific element.

In most cases, it’s simplest to use the same value for both the name and the id. But for radio buttons,
this isn’t possible, because radio buttons in the same set must all have the same name, but they cannot
all have the same id. All id values must be unique on a given page.

The following code shows radio buttons with ids:

Dominant Hand:

<input type="radio" name="dom-hand" id="hand-right" value="right">
<label for="hand-right">Right</label>

<input type="radio" name="dom-hand" id="hand-left" value="left">
<label for="hand-left">Left</label>

% 19.6.2. Checked By Default

Like checkboxes, radio buttons can be set to be checke@ult using the checked attribute:
S
> _SH

<input type="radio" name=" cont@lue@checkew

% 19.6.3. Requiring a Selection

To make a selection required, add the required attribute to at least one of the radio buttons in the
named group:

Dominant Hand:

<input type="radio" name="dom-hand" id="hand-right" value="right" required>
<label for="hand-right">Right</label>

<input type="radio" name="dom-hand" id="hand-left" value="left" required>
<label for="hand-left">Left</label>

There is no effective difference between adding the required attribute to one radio button or to all
the radio buttons in a named group, but the code is clearer if you add it to all of them. Marking just
one as required makes it look like you have to choose that option, which is not the case.
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=] Exercise 36: Adding Checkboxes and

Radio Buttons
) 10 to 15 minutes

In this exercise, you will add a checkbox and radio buttons to the registration form. On completion,

the form should look like this:

@ Registration Form X +

C ¢ @ File | C/Users/ndunn/OneDrive.. ¢ v@

Registration Form

Username:
Password:
Repeat Password:
Dominant Hand: Right ' Left
Check to accept our terms.
Register = Reset

1. OpenForms/Exercises/registration.html for editing if you don’t have it open already.

2. Add the following input elements:
A.  Two radio buttons:
i.  The name should be “dom-hand” for both.
ii. ~The id of each should be unique, say “hand-right” and “hand-left”.

iii. The value should also be unique, say “right” and “left”.
iv. The user should see the radio buttons labeled as “Right” and “Left”,

respectively.
B. A checkbox: the name and id should both be “terms” and the field should be required.

3. When you are done, open the page in a browser and fill out and submit the form. You shouldn’t
be able to submit unless you have accepted the terms.

You will need internet access to see the resulting page, which will look something like this:
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HTML Form Submission

secretcode:
username:
pw:

pw2:
dom-hand:
terms:
submitbutton:

42
rafanadal
iLOv3T3nn!$
iLOv3T3nn!$
left

on

Register
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Solution: Forms/Solutions/registration-2.html

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

<div>
Dominant Hand:
<label>
<input type="radio" name="dom-hand" id="hand-right" value="right">
Right
</label>
<label>
<input type="radio" name="dom-hand" id="hand-left" value="left">
Left
</label>
</div>
<div> _
<input type="checkbox" name="terms" id="terms" required>
<label for="terms">Check to accept our terms.</label>

</divs >
/d Q/ rb.\C)OQA

Be sure to correct any mistakes that you made as you will be starting with your solution to this exercise

in the next exercise.

[]

19.7. Fieldsets

The fieldset element is used to group a set of inputs. The legend element is used within a fieldset
to give the group of elements a legend, which is similar to a caption. Here is a simple example with

radio buttons:
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Demo 19.3: Forms/Demos/fieldset.html

8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

<body>
<form method="post"
action="https://www.webucator.com/materials/htm101/">
<fieldset>
<legend>Cup or Cone*:</legend>

<label>
<input type="radio" name="container" value="cup" required>
Cup
</label>
<label>
<input type="radio" name="container" value="plaincone"
required>
Plain cone
</label> ;\}Q‘Q
Lo

<label> S
<input type="radio"<namcﬁ‘a>ai&r; ssugarcone"

required>
Sugar cone
</label>
<label>
<input type="radio" name="container" value="wafflecone'
required>
Waffle Cone
</label>
</fieldset>
<input name="submitbutton" id="submitbutton" type="submit">
<input name="resetbutton" id="resetbutton" type="reset">
</form>

And here is how it appears in Google Chrome:
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& Fieldsets X + B H X

< C @ @ File | C/Users/ndunn/OneDrive... ¢ @

Cup or Cone*:
!‘ Cup Plain cone Sugar cone Waftle Cone

Submit = Reset

19.8. Select Menus

Select menus are created with the select element, which must contain one or more option elements.
The text between the opening and closing <option> tags appears in the select menu. The value of the
option element’s value attribute is what gets passed to the server if that option is selected.

Here is a simple example: Q,:b.’\/\,/ =

)
5

<label for="f1avor">F1avor:</1@ - D)

<select name="flavor" id="flavor">
<option value="chocolate">Chocolate</option>
<option value="strawberry">Strawberry</option>
<option value="vanilla">Vanilla</option>
</select>

And here is how it appears in Google Chrome:

Flavor: | Chocolate v

Chocolate

Vanilla

The <select> and <option> tags’ attributes are listed below:
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select Attributes

1. size — Number of options to appear at once.

2. multiple — Indicates that multiple options can be selected. Value must be “multiple” or left
out.

3. required— When present, the user must select an option that has a value at least one character
long.

option Attributes

1. value — Value to send to server if option is selected.

2. selected — Indicates that option is pre-selected. Value must be “selected” or left out.

% 19.8.1. Option Groups

Options can be arranged in groups using the <optg ;gbﬁé?rhe label attribute is used to set the
option group heading. N> S
<label for="flavor">Flavor:</label>
<select name="flavor" id="flavor">
<option value="0"></option>
<optgroup label="Soft Flavors">
<option value="softChoc">Chocolate</option>
<option value="softStraw">Strawberry</option>
<option value="softVan">Vanilla</option>
</optgroup>
<optgroup label="Hard Flavors">
<option value="hardChoc">Chocolate</option>
<option value="hardStraw">Strawberry</option>
<option value="hardVan">Vanilla</option>
<option value="hardMint">Mint Chocolate Chip</option>
<option value="hardCC">Cookies &amp; Cream</option>
</optgroup>
</select>

This will appear as follows in Google Chrome:
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Flavor: | v

Soft Flavors

Chocolate
Strawberry

Vanilla

Hard Flavors

Chocolate k

Strawberry
Vanilla
Mint Chocolate Chip

Cookies & Cream

T= ~

S SN

> -
<= =l
19.9. Textareas

Textareas are created with the <textarea> tag. Take a look at the following code:

<label for="requests">Special Requests:</label><br>
<textarea name="requests" id="requests" cols="40" rows="6"></textarea>

This would appear as follows after the user has entered data:

Special Requests:
I want a really big cone!
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The cols and rows attributes indicate the number of columns and rows (in characters) that the
textarea should span.

An initial value can be entered into the textarea by adding text between the opening and closing
<textarea> tags. For example:

<textarea name="requests" cols="40" rows="6">Hello, there!</textarea>

This is often done when a user submits the form with errors. The server-side code then returns the
form already populated with the previously entered values, so the user doesn’t have to re-enter them.

The textarea element’s attributes are shown below: @Q

@
1. name — Variable name. Qré\ ] O'QA
cols — Width of textarea in average widthco?characters.

rows — Height of textarea in number of lines.

2

3

4. minlength — Minimum number of characters that must be entered.
5. maxlength — Maximum number of characters that can be entered.
6. pattern— A regular expression expressing a valid value for the field.
7

placeholder — A placeholder value that will disappear as soon as data is entered into the

field.

8. required — When present, the user must fill in a value before submitting the form.
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= Exercise 37: Adding a Select Menu and a

Textarea
™) 15 to 25 minutes

In this exercise, you will add a select menu and textarea to the registration form. On completion, the

form should look like this:

= d X
@ Registration Form X +

& C O @ File | C:/Users/ndunn/OneDrive... ¥t 13

Registration Form

Username:

Password:

Repeat Password:

Where did you hear about us? [ --Please choose-- ¥

Dominant Hand: = _p|sase choose--
’7 Right Left Search Engine
Comments: Google

Bing
Yahoo!

Check to accept our terms.  oher
Register = Reset
Word of Mouth

Other

1. OpenForms/Exercises/registration.html for editing if you don’t have it open already.

2. Add the following form elements:

A. select: name and id should be “referral”. Options should be broken up as follows
(refer to the screenshot above):

i.  “--Please choose--" with value of “0”

ii. An option group with the label of “Search Engine” and the following
options:

a.  “Google” with value of “Google”
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b. “Bing” with value of “Bing”
c. “Yahoo!” with value of “Yahoo”
d.  “Other” with value of “OtherSearchEngine”

iii. “Word of Mouth” with value of “wom”

iv.  “Other” with value of “other”

B. textarea: name and id should be “comments”. Be sure to include cols and rows
attributes.

3.  Put the “dominant hand” radio buttons in a fieldset.

When you are done, open the page in a browser and fill out and submit the form. You will need internet
access to see the resulting page, which will look something like this:

HTML Form Submission

secretcode: 42
username: bspringsteen
pw: ImOnF1r3
pw2: ImOnF1r3

referral: wom

dom-hand: right

comments: Please deliver my cone to Asbury Park, NJ.
terms: on

submitbutton: Register
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Solution: Forms/Solutions/registration-3.html

25. <div»>

26. <label for="referral">Where did you hear about us?</label>
27. <select name="referral” id="referral">

28. <option value="0">--Please choose--</option>

29. <optgroup label="Search Engine">

30. <option value="Google">Google</option>

31. <option value="Bing">Bing</option>

32. <option value="Yahoo">Yahoo!</option>

33. <option value="OtherSearchEngine">0ther</option>

34. </optgroup>

35. <option value="wom">Word of Mouth</option>

36. <option value="other">0ther</option>

37. </select>

38. </div»>

39. <div>

40. <fieldset>

41. <legend>Dominant Hand:</legend>

42. <label> .

43. <input type="radio" name="dom-hand" id="hand-right" value="right">

44. Right N N\
45, </label> be’ 6Q
46. <label> <:E:f’ <::,)

47 . <input type="radio" name="dom-hand" id="hand-left" value="left">
48. Left

49, </label>

50. </fieldset>

51. </div>

52. <div>

53. <label for="comments">Comments:</label><br>

54. <textarea name="comments" id="comments"

55. cols="40" rows="4"></textarea>

56. </div>

[]

19.10. HTML Forms and CSS

As with all elements, forms can be laid out better and made to look much prettier with CSS. For
example, here is a completed ice cream form without CSS:
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Telephone: 555-555-8055

Username: bspringsteen Email: bademailaddress

— Cup or Cone:

® Cup  Plaincone '~ Sugarcone ' Waftle Cone

Flavor: Chocolate v

— Toppings:
L) Sprinkles ' Nuts ¥ Whipped Cream

N

Special Requests:
going to get any ice cream. = Submit

L T understand that I'm really not

And here is the same form with CSS added:

Username:*

‘ bspringsteen

Email:*

‘ bademailaddress

Telephone:
555-555-8055

Cup or Cone:*

¢ Cup  Plaincone  Sugarcone - Waffle Cone

Flavor:*

Chocolate

—Toppings:
& Sprinkles & Nuts @ Whipped Cream

Special Requests:

U Tunderstand that I'm really not going to get any ice cream. *

Conclusion

In this lesson, you have learned to create HTML forms.
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LESSON 20

JavaScript Form Validation

Topics Covered

| Accessing data entered by users in forms.
%} Validating text fields, textareas, radio buttons, checkboxes, and select menus.

| Writing clean, reusable validation functions.
Introduction

In this lesson, you will learn to validate forms with HTML and JavaScript.

[

(b%@'Q

20.1. Server-side Form V. on>
LR s

In most cases, when a user submits a registration form, a login form, a purchase form, or any other
type of form, the data gets sent to a web server for processing. That data should be validated as soon
as it hits the server, before doing anything else with it. This is true even if the data has already been
validated on the client (the browser). That’s because, it is impossible for the server to know that the
client-side validation actually occurred. Nefarious hackers can easily get around JavaScript validation.
In fact, it can be as simple as turning JavaScript off in the browser. To see how easy that is, simply
google “Turn off JavaScript in Google Chrome” or in whichever browser you want to test. Server-side
validation can be done with PHP, Java, Python, or any server-side programming language.

So, is it worth validating the code on the client if you have to do it again on the server anyway? Yes, it
is. Here’s why:

1.  Better user experience. Client-side validation is practically immediate. In fact, it can be done
as the user types. So, the user gets immediate feedback as to what needs to be corrected.

2.  Less work for your server. If the data has already been validated on the client, then it is likely
to pass server-side validation as well, meaning your server will only have to check it once.

[]
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20.2. HTML Form Validation
HTML form fields include validation attributes, mﬁ required, pattern, min and max, and

minlength and maxlength. In addition%@f e'ty T%nail” or “url” forces the user to enter
a valid email or URL. These are call@ aints (Whyleadding HTML constraints is very simple, it

is difficult to control the user experience. To illustrate, let’s look at an ice cream order form:
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Demo 20.1: FormValidation/Demos/ice-cream.html

0o NOoO oA WN -

<!DOCTYPE html>

<html lang="en">

<head>

<meta charset="UTF-8">

<meta name="viewport" content="width=device-width,initial-scale=1">
<link rel="stylesheet" href="../normalize.css">
<link rel="stylesheet" href="../styles.css">
<title>Ice Cream Order Form</title>

</head>

<body>

<form id="ice-cream-form" method="post">

<label for="username">Username*:</label>

<input type="text" id="username" name="username"
required minlength="8" maxlength="25">

<label for="email">Email*:</label>

<input type="email" id="email" name="email" required>

<label for="phone">Telephone:</label>

<input type="tel" id="phone" name="phone"
pattern="[1-9]\d{2}-\d{3}-\d{4}">

<fieldset> /’;:S;SS:\
<legend>Cup or Cone*:</1egend>\Q€b *
<label> > 4 QQ
<input type=”radio”‘i;ﬁbf"contaf;zh?'value=”cup” required>
Cup
</label>
<label>
<input type="radio" name="container" value="plaincone" required>
Plain cone
</label>
<label>
<input type="radio" name="container" value="sugarcone" required>
Sugar cone
</label>
<label>
<input type="radio" name="container" value="wafflecone" required>
Waffle Cone
</label>
</fieldset>

<label for="flavor">Flavor*:</label>

<select name="flavor" id="flavor" required>
<option value="0" selected="selected">--Please Choose--</option>
<optgroup label="Soft Flavors">
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45.
46 .
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64 .
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

<option value="softChoc">Chocolate</option>
<option value="softStraw">Strawberry</option>
<option value="softVan">Vanilla</option>
</optgroup>
<optgroup label="Hard Flavors">
<option value="hardChoc">Chocolate</option>
<option value="hardStraw">Strawberry</option>
<option value="hardVan">Vanilla</option>
<option value="hardMint">Mint Chocolate Chip</option>
<option value="hardCC">Cookies &amp; Cream</option>
</optgroup>
</select>

<fieldset id="toppings">
<legend>Toppings:</legend>
<input type="checkbox" name="sprinkles" id="sprinkles">
<label for="sprinkles">Sprinkles</label>
<input type="checkbox" name="nuts" id="nuts">
<label for="nuts">Nuts</label> - O'Q
<input type="checkbox" name="whip" isE;;?ﬁp“>

<label for="whip">Whipped eraé?ligﬁél>
</fieldset> @A C)OQQA

<label for="requests">Special Requests:</label>
<textarea name="requests" id="requests"
minlength="10" maxlength="200"></textarea><br>

<input type="checkbox" name="terms" id="terms" required>
<label for="terms">

I understand that I'm really not going to get any ice cream.
</label>

<button>Submit</button>
</form>
</body>
</html>

Code Explanation

We have added some basic CSS to style the form:
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@ ® [® Ice Cream Order Form x +

< C (O filey//Users/natdunn/... Tr ¢

Username*:

Email*:

Telephone:

—Cup or Cone*:

Cup Plain cone Sugar cone Waffle Cone

Flavor*:

--Please Choose--

4k

—Toppings:

Sprinkles MNuts Whipped Cream

Special Requests:

| understand that I'm really not going to get any ice cream.

Submit

This form has no JavaScript validation, but the form fields do include HTML constraints:

1. The username must be between 8 and 25 characters and is required.
2. The email must be a valid email address and is required.

3. The phone must match a regular expression if it is entered. It is not required.

58.  Regular expressions are used by many programming languages for pattern matching.
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A container selection is required.
A flavor selection is required.

A requests entry must be between 10 and 200 characters if it is entered. It is not required.

N s

The terms checkbox must be checked.

While this is functional, it’s not very user friendly. Watch what happens when we submit the form
without entering any data:

Username™*:

Email*: [, , )
Please fill out this field.

Telephone:

—Cup or Cone*:

Cup Plain cone Sugar cone Waffle Cone

Notice that, while both the use rna&’n’d the emg';l)ﬁelds are invalid, we only get an error for the
username field.

Now let’s fill in a username and resubmit:

Username™*:

webucator

Email*:

Telephone| , e
Please fill out this field.

—Cup or Cone*:

Cup Plain cone Sugar cone Waffle Cone

This time we get an error on the email field, but not on any of the other fields.
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So, the user only finds out one error at a time and then must attempt to submit after each correction.

JavaScript to the rescue! With JavaScript, we can enhance and customize the validation of forms.

[

20.3. Accessing Form Data

All forms on a web page are stored in the document.forms[] array. The first form on a page is
document.forms[0], the second form is document.forms[1], and so on. However, it is usually
easier to reference forms via their id attribute and refer to them that way. For example, a form with
id login-form can be referenced as document.getElementById('login-form'). The major

advantage of referencing forms by id is that the forms can be repositioned on the page without affecting
the JavaScript.

Elements within a form are properties of that form and can be referenced as follows, where elementName

is the value of the element’s name attribute: - C')Q
>
~ DS
document.getElementById(" 1oglnw e a@SQ

For example, given the following form:

<form id="login-form">
<label for="uname">Username:</label>
<input type="text" name="username" id="uname">
<input type="submit" value="Log in">

</form>

You can access the username field like this:
const username = document.getElementById('login-form').username;
As with all elements, you can also access a field by its id:

const username = document.getElementById('uname');
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Names and IDs

It is common to use the same value for both the name and id of form fields. In the example
above, we use different values simply to distinguish between the examples of accessing the field
by name and id.

All text-like fields (e.g., text, password, url, email, tel, etc.) have a value property that holds the
text value of the field. Take a look at the following example:

Demo 20.2: FormValidation/Demos/text-like-fields.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8"> @Q

5. <meta name="viewport" content="width:@@e—wi&initial—scaleﬂ">
6. <link rel="stylesheet" href=".. 1ze.cs~<?

7. <link rel="stylesheet" hr - yle@

8. <title>Text-like Fields</title>

9. </head>

10. <body>

11. <form id="my-form" method="post" novalidate>

12. <label for="textfield">Text field*:</label>

13. <input type="text" id="textfield" name="textfield"

14. required minlength="5" maxlength="10">

15. <label for="emailfield">Email field*:</label>

16. <input type="email" id="emailfield" name="emailfield" required>
17. <label for="urlfield">URL field:</label>

18. <input type="url" id="urlfield" name="urlfield" pattern="https:.*">
19.

20. <button>Submit</button>

21. </form>

22. </body>

23. </html>
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Code Explanation

1. OpenFormvValidation/Demos/text-1like-fields.html in the browser, open the console,
and type:

const form = document.getElementById('my-form');
const textField = form.textfield;
textField.value;

2. You will see the above code outputs an empty string. That is because the field has no text in
it.

3.  Now type “Hello!” in the text field and type textField.value; in the console again. This
time, textField.value returns “Hello!”:

@ Text-like Fields X N

C @ File | C/Courses/Web%20Forms/ClassFiles/FormValida

[w ﬂ Elements Console Sources Networ
. & -
Text field™: Bl © top v| ® | Filter
Hello! > const form=document.getElementById( 'my-form');
undefined
A *.
Ema" f|e|d . > const textField=form.textfield;
undefined

> textField.value;

URL field:

> textField.value;
"Hello!"
>

Submit

4. All values of text-like fields can be accessed in this way. Try it with emailfield and urlfield.

[]

20.4. Form Validation with JavaScript

The first step to using JavaScript to validate your forms is to turn off the default HTML validation.
You do this by adding the novalidate attribute to the <form> tag:

<form id="my-form" method="post" novalidate>
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This prevents the default HTML validation from happening when the form is submitted, so you can
use JavaScript to create custom validation.

To check if a field’s value is valid, use the checkValidity() method of the field. In the following

screenshot, we first ran textField.checkValidity(); when the field was empty and then ran it
again after typing “Hello!” into the text field:

@ Text-like Fields X +
C' @ File | C:/Courses/Web%20Forms/ClassFiles/FormValidati
k0 Elements  Console  Sources Network
. *. -
Text field™: Bl © top v| ® | Fiter
Hello! > const form=document.getElementById( 'my-form');
undefined
HiF - *.
Ema” f|e|d . > const textField=form.textfield;
undefined
> textField.checkvalidity();
URL field: false
> textField.checkvalidity();
true
>
Submit
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=] Exercise 38: Checking the Validity of the
Email and URL Fields

™) 5 to 10 minutes

e

"y
G
1. From your Demos folder, open text- @ds html in your browser, if it’s not open
already. be.\ GQ

2. In the console, check the vali of the emaTTfield and urlfield fields. If the field is valid
to start, modify the field value to make it invalid and check it again. If it is invalid to start,
modify the field value to make it valid and check it again.

3. Note that emailfield is required and must be a well-formed email, and urlfield is not
required, but if entered, it must be a valid URL beginning with “https:”.
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Solution

@ Text-like Fields

C' @ File | C/Courses/Web%20Forms/ClassFiles/FormValidat

x  +

[w ﬂ Elements Console Sources Network
" *. -
Text field*: Bl © | top v | ® | Fier
> const form=document.getElementById( 'my-form');
undefined
HIE S *.
Ema” f|e|d . > const emailField=form.emailfield;
me(@example.com anaerined
p ’ > emailField.checkValidity();
: . fal
URL field: aise
> emailField.value="me@example.com';
"me@example.com"
> emailField.checkvalidity();
Submit true
>
| @ Text-like Fields X +

C' @ File | C/Courses/Weh%20Forms/ClassFiles/FormValidation/Demd
[w E Elements Console Sources Network
" *. R
Text field™: Bl ® top v @  Filter
> const form=document.getElementById( ' 'my-form');
undefined
Email field*: > const urlField=form.urlfield;
undefined
me(@example.com - —
> urlField.checkvalidity();
URL field: true

v

urlField.value="http://www.example.com";

http://www.example.com

Submit

"http://www.example.com"
> urlField.checkvalidity();
false

The url field isn’t valid in the last example, because it starts with “http:” and the pattern requires

that it starts with “hteps:”.

[

20.5. Checking Validity on Input and Submit Events

For the best user experience, in addition to checking all fields when the user submits the form, we

should check the validity of each field when the user changes the value of that field. To do this, we will
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listen for submit events on the form, and input events on the text-like fields. We will add those
listeners as soon as the page loads. We can use the following function to check the validity of a field
and turn the background color of the control to pink if the entry is invalid:

function checkField(field) {
if (!field.checkValidity()) {
field.style.backgroundColor
} else {
field.style.backgroundColor ;
}

"pink’;

We will call the checkField() function when the user inputs a value in the field we want to check
and when the user submits the form. To do that, we add our event listeners:

window.addEventListener('load', function(e) {
const form = document.getElementById('my-form');
const textField = form.textfield;

e S
textField.addEventListener('input’, functiq@.s
checkField(textField); (b\‘Q.

hi il
form.addEventListener("submit", function(e) {

// Check errors
checkField(textField);

// If form is invalid, prevent submission
if (!form.checkValidity()) {
e.preventDefault();
alert('Please fix form errors.');
}
1)
1)

A few things to note:

1. The event we are listening for is an input event. This fires whenever the value of an input,
select, or textarea changes; however, at the time of this writing, it is only reliable for
text-like input and textarea fields.

A. For checkboxes and radio buttons, it is better to listen for click events.
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B. For select fields, it is better to listen for change events.

2. For now, we're just changing the background color of invalid fields to pink. Later, we’ll add
useful messages.

3. form elements also take the checkValidity() method, which returns false if any of the
form’s fields are invalid. Otherwise, it returns true.

4.  ThepreventDefault() method of an event is used to prevent what would normally happen

when that event occurs. In this case, the event is submit, which would normally cause the
form to be submitted. To prevent that from happening when the form is invalid, we call

e.preventDefault(). \
"b-
5. We include an alert() call only atio oses. In practice, you probably don’t

need the alert. You can Jus@ @@

The input event is meant to be fired when the user changes the value of input, select, and
textarea elements, but at the time of this writing, it is not yet fully reliable. Check
https://caniuse.com/#search=input for information on current browser support.

Below, we have the complete file:
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https://caniuse.com/#search=input

Demo 20.3: FormValidation/Demos/text-like-fields-validate.html

1. <IDOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <script>

9. function checkField(field) {

10. if (!field.checkValidity()) {

11. field.style.backgroundColor = 'pink’;

12. } else {

13. field.style.backgroundColor = '';

14. }

15. }

16.

17. window.addEventListener('load', function(e) {
18. const form = document.getElementById('my-form');
19. const textField = form.textfield;

20. N
21. textField.addEventListener('input', function(e) {
22. checkField(textField); ~\:§:;‘3P ,;55
23. b N SR
2. < <O

25. form.addEventListener('submit', function(e) {
26. // Check errors

27. checkField(textField);

28.

29. // If form is invalid, prevent submission
30. if (!form.checkValidity()) {

31. e.preventDefault();

32. alert('Please fix form errors.');

33. }

34. 1)

35. 1)

36. </script>

37. <title>Text-like Fields</title>

38. </head>

39. <body>

48. <form id="my-form" method="post" novalidate>

41 <label for="textfield">Text field*:</label>

42 <input type="text" id="textfield" name="textfield"
43 required minlength="5" maxlength="10">

44 <label for="emailfield">Email field*:</label>
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45, <input type="email" id="emailfield" name="emailfield" required>

46. <label for="urlfield">URL field:</label>

47. <input type="url" id="urlfield" name="urlfield" pattern="https:.*">
48.

49, <button>Submit</button>

50. </form>

51. </body>

52. </html>

Code Explanation

1. OpenFormValidation/Demos/text-like-fields-validate.html inyour browserand
submit the form without filling in any of the fields. The text field should turn pink:

® ® [ Text-like Fields ®x +

& C O fileyf/Users/natdunn/... v MW &
Text field*:
Email field*:
URL field:

Submit

2. Enter a value of at least 5 characters in the text field. You will see that the pink background
goes away.

Now let’s add validation for the email and url fields:
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Demo 20.4: FormValidation/Demos/text-like-fields-validate2.html

17. window.addEventListener('load', function(e) {

18. const form = document.getElementById('my-form');
19. const textField = form.textfield;

20. const emailField = form.emailfield;

21. const urlField = form.urlfield;

22.

23. textField.addEventListener('input', function(e) {
24 . checkField(textField);

25. 1)

26.

27. emailField.addEventListener('input', function(e) {
28. checkField(emailField);

29. 1)

30.

31. urlField.addEventListener('input', function(e) {
32. checkField(urlField);

33. 1)

34. = Q‘Q
35. form.addEventListener('submit', f cf;é;re) {
36. // Check errors N *:55
37. checkField(textFiel%Q C)OQ

38. checkField(emailField);

39. checkField(urlField);

40.

41. // If form is invalid, prevent submission

42, if (!form.checkValidity()) {

43. e.preventDefault();

44 . alert('Please fix form errors.');

45. }

46. )

47. });

Code Explanation

1. Notice that we reuse the checkField() function without modification.

2. Open FormValidation/Demos/text-like-fields-validate2.htmlin your browser
and submit the form without filling in any of the fields. You will notice that only the Text
and Email fields appear pink. That’s because the URL field is not required.
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3. Enter an invalid URL in the URL field (e.g., “hello”) and resubmit. This time all three fields
will appear pink.

[]

20.6. Adding Error Messages

There are many ways to add error messages to the form. One common practice is to have the error
messages within the HTML, but to hide them until it is time to report an error. You could do this by

setting the display property to “none” by default and then changing it to “block” to report the error.
One downside to this method is that it makes the HTML messy.

Instead of adding error messages to our HTML that may never be shown to the user, we will use
JavaScript to dynamically add elements containing error messages.

+ 20.6.1. The dataset Property

HTML elements can take a dataset property to associ -standard data with an element. We
will use this to assign error messages to our form F&@C following code illustrates this:

N
N 5
const form = document.getElement%»d’('my—fogw:-)’,

const textField = form.textfield;
textField.dataset.errorMsg = 'You must enter a value.';

Sometimes it is useful to use other properties of the field in the error message. For example, our
textField field is created with the following HTML:

<input type="text" id="textfield" name="textfield"
required minlength="5" maxlength="10">

Below we use the minLength and maxLength properties of textField to create the error message.
Note that JavaScript uses camelCase for the property names (e.g., minLength and maxLength):

textField.dataset.errorMsg = 'Your entry must be between ' +
textField.minLength + ' and ' +
textField.maxLength + ' characters.';

Now we'll look at how we can report these custom errors to the user in a friendly way:
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Demo 20.5: FormValidation/Demos/text-like-fields-add-errorl.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44 .
45.
46 .
47 .
48.
49.
50.

<script>

}

function addError(field) {

const error = document.createElement('div');
error.innerHTML = field.dataset.errorMsg;
error.className = 'error';
field.parentNode.insertBefore(error, field);

function removeError(field) {

}

// to do

function checkField(field) {

}

if (!field.checkValidity()) {
addError(field);

} else {
removeError(field);

}
@‘Q

window.addEventListener('load’, n(ez i;;
const form = documen’%((f tB&)@; rm');

const textField = form. ield;

textField.dataset.errorMsg = 'Your entry must be between ' +
textField.minLength + ' and ' + textField.maxLength +

' characters.';

const emailField = form.emailfield;
emailField.dataset.errorMsg = 'You must enter a valid email.';

const urlField = form.urlfield;
urlField.dataset.errorMsg = 'The URL must begin with "https".';

textField.addEventListener('input', function(e) {
checkField(textField);

};

emailField.addEventListener('input’', function(e) {
checkField(emailField);

1)

urlField.addEventListener('input’', function(e) {
checkField(urlField);

LESSON 20: JavaScript Form Validation | 501



51. });

52.

53. form.addEventListener('submit', function(e) {

54. // Check errors

55. checkField(textField);

56. checkField(emailField);

57. checkField(urlField);

58.

59. // If form is invalid, prevent submission

60. if (!form.checkValidity()) {

61. e.preventDefault();

62. alert('Please fix form errors.');

63. }

64. 1)

65.  }); \@Q

66. </script> f@\p‘(b~®
oML N2 %

< <P

Code Explanation

1. Notice that we have added errorMsg properties to the dataset properties of our field elements
on the load event.

2. Notice that we have changed checkField() to call addError(field) and
removeError(field) instead of setting and unsetting a pink background.

3. Open FormValidation/Demos/text-1like-fields-add-error1.html in your browser
and submit the form without filling in any of the fields. After seeing an alert warning you that
there are errors, you should see those errors appear right above the two empty required input

fields:
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5.

Text field*:

Your entry must be between 5 and 10 characters.

Email field*:

You must enter a valid email.

URL field:

Submit

The addError () function takes one argument: the field to which to add an error message.

That field should be sent to the function w@orMsg property in its dataset. The

function does the following: Q(_b‘
N > ‘®
A.  Creates a new dl@e and @ssigis-it (o error:

const error = document.createElement('div');

Sets the innerHTML of the error to the field’s errorMsg:

error.innerHTML = field.dataset.errorMsg;

Sets the className of error to 'error"':

error.className = 'error';

Inserts the new error element before the passed-in field, so that the error shows

up right above the field itself.

Now, type “hello” into the textfield input:
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Text field*:

Your entry must be between 5 and 10 characters.
Your entry must be between 5 and 10 characters.
Your entry must be between 5 and 10 characters.
Your entry must be between 5 and 10 characters.

Your entry must be between 5 and 10 characters.
hello

Ermail finldA*-

6. It validates the field with each user input. And each time it finds the field invalid, it adds
another error div. To prevent that from happening, we should check to see if the error

div already exists and, if it does, exit the function without adding another error div. The
following example does that:

Demo 20.6: FormValidation/Demos/text-like-fields-add-error2.html

9. function addError(field) {

10. if (field.previousElementSibling && _*L\Q
11. field.previousElementSibling.className === 'error') {
12. /! error message already showInau’ ~®
13. return; @“ C)O

14. }

15. const error = document.createElement('div');
16. error.innerHTML = field.dataset.errorMsg;

17. error.className = 'error';

18. field.parentNode.insertBefore(error, field);
19. }

Code Explanation

Now the addError () function first checks to see if the passed-in field hasa previousElementSibling
and, if it does, if that element’s className is “error”. If it is, that means the error div is already
present, so we return. We don’t actually return anything. We are simply exiting the function and
effectively passing the ball back to the code that called the function.

Open FormValidation/Demos/text-1like-fields-add-error2.html in your browser to test it
out.
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Now we need to write our removeError () function so that we can remove the error when the user

corrects the problem:

Demo 20.7: FormValidation/Demos/text-like-fields-remove-error.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

}

function addError(field) {
if (field.previousElementSibling &&
field.previousElementSibling.className ===
// error message already showing
return;
}
const error = document.createElement('div');
error.innerHTML = field.dataset.errorMsg;
error.className = 'error';
field.parentNode.insertBefore(error, field);

function removeError(field) ({

}

if (field.previousElementSibling &&,,::'\\O
field.previousElementSibling.className ===

‘error') {

‘error') {

field. prev1ousE1ement81b]iLL|’g .remove() ,Q:

}

Code Explanation

Like with the addError () function, the removeError () function first checks to see if the

passed-in field has a previousElementSibling and, if it does, if that element’s className

is “error”. If it is, that means the error div is present, so we remove it using the remove ()
method.

Now, type “Hello” into the textfield input. The error should disappear as soon as the entry
is valid.

Add and remove values from the other fields as well to see if they work as expected.

[]
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20.7. Validating Textareas
O

S
Validating textarea elements is similar to v&]&@mxt-li e input fields. In the following code

-

sample we have added a textarea%&@f@@lt if included must be between 10 and
200 characters: T >
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Demo 20.8: FormValidation/Demos/text-like-fields-complete.html

47 . const urlField = form.urlfield;

48. urlField.dataset.errorMsg = 'The URL must begin with "https".';
49.

50. const comments = form.comments;

51. comments.dataset.errorMsg = 'Your comment must be between ' +
52. comments.minLength + ' and ' + comments.maxLength +
53. ' characters.';

54.

55. textField.addEventListener('input', function(e) ¢
56. checkField(textField);

57. 1)

58.

59. emailField.addEventListener( 'input’', function(e) {
60. checkField(emailField);

61. 1)

62.

63. urlField.addEventListener('input’', function(e) {
64. checkField(urlField);

65. b @"'\\
66. LN

67. comments.addEventListener&LE;BEE', fuq&éigg(e) {
68. checkField(comments) ;Z

69. 1) < C)

70.

71. form.addEventListener('submit', function(e) {

72. // Check errors

73. checkField(textField);

74. checkField(emailField);

75. checkField(urlField);

76. checkField(comments);

77 .

78. // If form is invalid, prevent submission

79. if (!form.checkValidity()) {

80. e.preventDefault();

81. alert('Please fix form errors.');

82. }

83. 3

84. 1)

98. <label for="comments">Comments:</label>

99. <textarea name="comments" id="comments"

100. minlength="10" maxlength="200"></textarea><br>
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101.

Code Explanation

The image belows shows how the form appears when all fields are invalid:

® ® [ Text-like Fields b4 +
G O O filef//Usersinatdun.. ¥ B &

Text field*:

Your entry must be between 5 and 10 characters.

Email field*:

You must enter a valid email.

URL field:

You must enter a valid URL beginning with "https".

http://foo
Comments:

Your comment must be between 10 and 200 characters.

helle

Submit

20.8. Validating Checkboxes

Like the text-like fields we’ve been looking at, checkboxes are created with the input tag. We can reuse
the same checkField() function we have created; however, rather than listening for input events,
we will listen for click events.
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Demo 20.9: FormValidation/Demos/checkbox.html

36. window.addEventListener('load', function(e) {

37. const form = document.getElementById('my-form');

38. const cb = form.terms;

39. cb.dataset.errorMsg = 'You must check the box!';

40.

41. cb.addEventListener('click’', function(e) {

42, checkField(ch);

43. 1)

44 .

45, form.addEventListener("submit", function(e) {

46. // Check errors

47. checkField(cb);

48.

49, // If form is invalid, prevent submission

50. if (!form.checkValidity()) {

51. e.preventDefault(); - <§§:\

52. alert('Please fix form errors.')é;S:‘

53. } ’Z>\-Q~ ®
O

54. b ; ~N
SN < S

60. <form id="my-form" method="post" novalidate>

61. <input type="checkbox" name="terms" id="terms" required>
62 . <label for="terms">

63. I understand that it's really important

64 . that I check this box.

65. </label>

Code Explanation

1. This code should all be clear as it’s similar to the text-field validation in the earlier examples.

2. Open FormValidation/Demos/checkbox.html and submit the form without checking
the checkbox. You should get an alert saying “Please fix form errors.” and see an error above

the checkbox:
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® ® [ Checkbox X +

< C v @ file:f/Users/natd... ¥t @

You must check the box!
| understand that it's really important that | check this box.

Submit

3. Asyou check and uncheck the box, the error should disappear and reappear.

\:g;b =N
X S

= <
20.9. Validating Radio Buttons

Radio buttons are similar to checkboxes; however, since our checkField() function only expects a
single element, we have to pass just one radio button input element to the function. Luckily, if any
one of a group of radio buttons is invalid, they are all invalid, so we can just send the first radio button,
which we can get like this:

const answer = form.answer[0];
answer .dataset.errorMsg = 'Please answer the question.';

As with checkboxes, we will listen for click events. We loop through form.answer, which is an array
of radio buttons, adding the click event to each one:
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Demo 20.10: FormValidation/Demos/radio-buttons.html

36.
37.
38.
39.
40.
41.
42.
43.
44 .
45.
46 .
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64 .
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

window.addEventListener('load', function(e) {
const form = document.getElementById('my-form');
const answer = form.answer[0];
answer.dataset.errorMsg = 'Please answer the question.';

// Add click event handler to each radio button
for (let button of form.answer) {
button.addEventListener('click', function(e) {
checkField(answer);
1)
}

form.addEventListener("submit", function(e) {
// Check errors
checkField(answer);

// If form is invalid, prevent submission
if (!form.checkValidity()) {

e.preventDefault(); N (ift\
alert('Please fix form errors.' ;s‘::‘

} S
N <X C)Q‘Q
1)
</script>
<title>Radio Buttons</title>
</head>
<body>
<form id="my-form" method="post" novalidate>
<fieldset>
<legend>Question#*:</legend>
<label>
<input type="radio" name="answer" value="1" required> A
</label>
<label>
<input type="radio" name="answer" value="2" required> B
</label>
<label>
<input type="radio" name="answer" value="3" required> C
</label>
<label>
<input type="radio" name="answer" value="4" required> D
</label>
</fieldset>
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Code Explanation

1. This code should all be clear as it’s similar to the text-field validation in the earlier examples.

2. OpenFormValidation/Demos/radio-buttons.html and submit the form without selecting
an answer. You should get an alert to fix form errors and see an error message:

@ Radio Buttons X + B H X
< C v | ® File | /Demos/radio-buttons.html  ¥¢ @ :
Question*:
Please answer the question.
A B C D
Submit

<. N )

3. Assoon as you make a selection, the error should disappear.

+» 20.9.1. Which Radio Button was Selected?

The following function is useful for checking which radio button in a group of radio buttons is selected.
This might be useful in an upcoming challenge exercise!

function getSelectedRadio(radioArray) {
for (btn of radioArray) {
if (btn.checked) {
return btn;
}
}

return null;

}
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The function simply loops through the buttons until it finds one that is checked, at which point it
returns that button. If it doesn’t find any checked buttons, it returns null.

[]

20.10. Validating Select Menus

When select menus allow for only one option to be selected (i.e., when the multiple attribute is not
used), then there is always a default selection. If it is not set specfically using the selected attribute,
then the first option (at index 0) will be selected by default. As such, the required attribute, while
valid, doesn’t actually change anything. It is a common practice to make the first option of select
menu an invalid option that might be blank or read “--Please choose--"; however, there is no way to
enforce this with HTML alone. Using JavaScript, we can report an error if the first option is left selected.
In addition, because leaving the first option selected doesn’t make the select menu invalid, we need
to explicitly make the field invalid. This is done With’ @t’s setCustomValidity() method,

which takes a string with an error message: \Q.(b‘ N\
<XTesS
function checkSelect(field) {
if ( field.selectedIndex === 0 ) {
field.setCustomValidity('Invalid');
addError(field);
} else {
field.setCustomValidity('');
removeError(field);

}

By setting the custom validity to a string with at least one character, we make the field invalid, which
in turn makes the whole form invalid. Then in the else block, we set the custom validity to an empty
string, which indicates that the element has no custom validity error.

The following example shows how we incorporate this checkSelect () function in our form validation:
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Demo 20.11: FormValidation/Demos/select-menus.html

28. function checkSelect(field) {

29. if ( field.selectedIndex === 0 ) {

30. field.setCustomValidity('Invalid');

31. addError(field);

32. } else {

33. field.setCustomValidity('');

34. removeError(field);

35. }

36. }

37.

38. window.addEventListener('load', function(e) {

39. const form = document.getElementById('my-form');

40. const problem = form.problem;

41. problem.dataset.errorMsg = 'Please choose an answer.';

42 .

43. problem.addEventListener('change', function(e) {

44 . checkSelect(problem);

45. 1)

46. 3 OQ
=

47 . form.addEventListener ("submit" ton(e) {
“\ngggab N

48. // Check errors 4::?

>
49, checkSelec‘c(problem*)Q./A C)

50.

51. // If form is invalid, prevent submission
52. if (!form.checkValidity()) A

53. e.preventDefault();

54. alert('Please fix form errors.');

55. }

56 . 1)

57. 1)

58. </script>
59. <title>Select Menus</title>
60. </head>

61. <body>

62. <form id="my-form" method="post" novalidate>

63. <label for="problem">50 + 50? *:</label>

64 . <select name="problem" id="problem" required>
65. <option value="0">--Please Choose--</option>
66 . <option value="50">50</option>

67. <option value="100">100</option>

68. <option value="250">250</option>

69. </select>
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Code Explanation

1. Note that the code listens for a change event on the select field.

2.  OpenFormValidation/Demos/select-menus.html and submit the form without selecting
an answer. You should see an error:

® © ® [3 select Menus ®x 4+
&~ C O @ file://{Users/natdunn... %r s@
50 + 507 *:

Please choose an answer.,
--Please Choose-- =

Submit

3. Assoon as you make a selection, the error should disappear. If you re-select the first option,
the error should reappear.
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= Exercise 39: Validating the Ice Cream

Order Form
) 25 to 40 minutes

In this exercise, you will write JavaScript to validate the ice cream order form we saw at the beginning
of this lesson.

1.  Open FormValidation/Exercises/ice-cream.html for editing.

A. Addascript tag to use ice-cream. js.
B. Turn offt HTML form validation.

2. Open FormValidation/Exercises/ice-cream. js for editing.

A. Notice that the following functions are already written:

i addError()
ii. removeError() \@Q
iii. checkField() QZ *

iv. checkSe@ C)Q

3. Write code to add validation for the following fields:

A. email
phone
username
container

flavor

m om0

requests

G. terms

4. Each of the above fields should be validated when its value is changed. All fields should be
validated when the form is submitted. Be sure to prevent the form from submitting if any

field is invalid.

5. Test your solution in a browser.

The following screenshot shows the form (split into two parts) after submitting with errors in all fields:
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Username*:

Username must be § to 25 characters.

Email*:

Invalid Email

K.
Flavor™:
Please select a flavor.

--Please Choose--

ap

Toppings:

Sprinkles MNuts Whipped Cream

Telephone:
Invalid Phone. Use format: ###-###-###4#

5555555555

Special Requests:

Your comment must be between 10 and 200 characters.

—Cup or Cone*:

Please select a container.
Cup Plain cone Sugar cone

Waffle Cone

Hello

Challenge

Write code to add an error if the user orders vk

up or Cone*:

Cup o Plain cone|| Sugar cone Waffle Cone

R

You must accept the terms.
| understand that I'm really not going to get any ice cream.

@%m &a cone:

AN

Flavor*:

--Please Choose--

Toppings:

4>

Carinllac Bl ke
L

e e

You cannot have whipped cream on a cone.

e

Whipped Cream

Note that you will want to perform this check:

1. When the user clicks the “Whipped Cream” checkbox.

2.  When the user selects a container.

3.  When the user submits the form.
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Solution: FormValidation/Solutions/ice-cream.html

7. <link rel="stylesheet" href="../styles.css"> A
8. <script src="ice-cream.js"></script> ('Z)s%}’ =
9.  <title>Ice Cream Order Form</titles 5% N
10. </head> /.@'/ . Q’Qx -
11. <body> %/ CJ/

12. <form id="ice-cream-form" method="post" novalidate>
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Solution: FormValidation/Solutions/ice-cream.js

39. window.addEventListener('load’', function(e) {

40. const form = document.getElementById('ice-cream-form');

41. const email = form.email;

42. email.dataset.errorMsg = 'Invalid Email’;

43. const phone = form.phone;

44, phone.dataset.errorMsg = 'Invalid Phone. Use format: ###-###-####";
45, const username = form.username;

46. username.dataset.errorMsg = 'Username must be 8 to 25 characters.';
47 . const container = form.container[0];

48. container.dataset.errorMsg = 'Please select a container.'

49, const flavor = form.flavor;

50. flavor.dataset.errorMsg = 'Please select a flavor.'

51. const terms = form.terms;

52. terms.dataset.errorMsg = 'You must accept the terms.';

53. const requests = form.requests;

54. requests.dataset.errorMsg = 'Your comment must be between ' +

55. requests.minLength + ' and ' + requests.maxlLength +

56. ' characters.';

57. e

58. username.addEventListener("input"”, fup@%) {

59. checkField(username); \Q‘

2?. 1) Q/ C)O‘Qﬂ

62. email.addEventListener("input", function(e) {
63. checkField(email);

64. 1)

65.

66. phone.addEventListener ("input", function(e) {
67. checkField(phone);

68. 1)

69.

70. for (radio of form.container) {

71. radio.addEventListener("click"”, function(e) {
72. checkField(container);

73. 1)

74. }

75.

76. flavor.addEventListener("change", function(e) {
77. checkSelect(flavor);

78. 1)

79.

80. requests.addEventListener("input", function(e)
81. checkField(requests);
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82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.

1)

terms.addEventListener("click", function(e) {
checkField(terms);
1)

form.addEventListener("submit", function(e) {
// Check errors

checkField(username);

checkField(email);

checkF%eld(phone? : @‘/Q
checkField(container); D"
checkSelect(flavor); ﬁb\_Q} @
checkField(requests); //‘A/ = c)o/ 5
checkField(terms); = =

// If form is invalid, prevent submission
if (!form.checkValidity()) {
e.preventDefault();
alert('Please fix form errors.');
}
1)

1)
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Challenge Solution: FormValidation/Solutions/ice-cream-challenge.js

39. function getSelectedRadio(radioArray) {

40. for (btn of radioArray) {

41. if (btn.checked) {

42. return btn;

43. }

44 }

45, return null;

46. }

47.

48. function checkWhip(whip) {

49. const radioArray = document.querySelectorAll('input[name="container"]');
50. const selectedContainer = getSelectedRadio(radioArray);
51. if (!selectedContainer) {

52. return true; //container not selected

53. }

54. if (whip.checked && selectedContainer.value !== 'cup') {
55. addError(whip);

56. return false;

57. } else {

A

58. removeError(whip); (§

o s S
. return true; -

61. } Q/ <O

62.

63. window.addEventListener('load', function(e) {

64 . const form = document.getElementById('ice-cream-form');

65. const email = form.email;

66. email.dataset.errorMsg = 'Invalid Email’;

67. const phone = form.phone;

68. phone.dataset.errorMsg = 'Invalid Phone. Use format: ###-###-####" ;
69. const username = form.username;

70. username.dataset.errorMsg = 'Username must be 8 to 25 characters.';
71. const container = form.container[0];

72. container.dataset.errorMsg = 'Please select a container.';

73. const flavor = form.flavor;

74 . flavor.dataset.errorMsg = 'Please select a flavor.';

75. const terms = form.terms;

76. terms.dataset.errorMsg = 'You must accept the terms.';

77. const requests = form.requests;

78. requests.dataset.errorMsg = 'Your comment must be between ' +

79. requests.minLength + ' and ' + requests.maxlLength +

80. ' characters.';

81. const whip = form.whip;
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82. whip.dataset.errorMsg = 'You cannot have whipped cream on a cone.';
83.

84. username.addEventListener("input”, function(e) {
85. checkField(username) ;

86. 1)

87.

88. email.addEventListener("input”, function(e) {
89. checkField(email);

9. 1)

91.

92. phone.addEventListener ("input", function(e) {
93. checkField(phone);

94, 3

95.

96. for (radio of form.container) {

97. radio.addEventListener("click", function(e) {
98. checkField(container);

99. checkWhip (whip) ;

100. });

101. }

102.

103. flavor.addEventListener("change", functi 4;;‘
104. checkSelect(flavor); ~\:::j; : ~:§5
105.  }); \\’z} OQ
106. N ™~
107. requests.addEventListener("input"”, function(e) {
108. checkField(requests);

109. });

110.

111. terms.addEventListener("click", function(e) {
112. checkField(terms);

113.  }):

114.

115. whip.addEventListener("click", function(e) {
116. checkWhip (whip) ;

17.  });

118.

119. form.addEventListener("submit", function(e) {
120. // Check errors

121. checkField(username) ;

122. checkField(email);

123. checkField(phone);

124. checkField(container);

125. checkSelect(flavor);

126. checkField(requests);
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127. checkField(terms);

128. const whipValid = checkWhip(whip);

129.

130. // If form is invalid, prevent submission
131. if (!form.checkValidity() || !'whipValid) {
132. e.preventDefault();

133. alert('Please fix form errors.');

134. }

135. });

136.

137. }):

[]

20.11. Giving the User a Chance

While it is great to capture errors early, so the user can fix them right away, some users might be a little

put off by errors that show up before they have had a chance to finish an individual entry. For example,

the way our ice cream form works now, as soon as the,us@bts entering an email address, an error
o

shows up: \Q(s\' N

Email*:
Invalid Email

One solution would be to listen for change events, which do not fire until the field loses focus, instead
of input events, which fire every time a character is added or removed. This solution works well the
first time the user enters data, but it is not as nice when the user is correcting a field that already has
an error as in the following scenario:

1. The user enters an invalid email address and moves on to the next field, causing an error to
show up.

2. The user returns to the email field and fixes the email address. The error will not go away

until the change event fires, which won’t occur until the user leaves the field.

In the above scenario, it would be nicer to hide the error as soon as the field is valid and then show it
again if the field becomes invalid again. We can do this by keeping track of which fields have been
“touched.” We will consider a field to have been touched if the user changes its value or if the user has
submitted the form and received validation errors.
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Note that this will only apply to text-like input and textarea fields as we use change and click
events to initiate validation on other field types. We can get .ﬂ\lnput and textarea fields using:

S

P~

o
const inputFields = document. querySeleem 1n;®/extarea');

Take a look at the following code:
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Demo 20.12: FormValidation/Demos/ice-cream-final.js

82. // Get the input and textarea fields

83. const inputFields = document.querySelectorAll('input, textarea');
84.

85. // Loop through the input fields, marking them all "untouched"
86. for (field of inputFields) {

87. field.dataset.status = 'untouched’;

88. }

89.

90. // When a user changes the value of a text-like input or textarea,
91. // mark the field "touched"

92. // validate the field

93. username.addEventListener("change", function(e) {
94, username.dataset.status = 'touched';

95. checkField(username) ;

96. 1)

97.

98. // When a user inputs data into a text-like input or textarea
99. // that has been touched, validate the field
100. username.addEventListener("input”, functiop(&I¥
101. if (username.dataset.status === 'toyéggaﬁ {
102. checkField(username) ; ‘\C::>f «J&s
103. } be‘ . OQ
184.  }); Q/ <O

105.

106. email.addEventListener("“change”, function(e) {
107. email.dataset.status = 'touched’;

108. checkField(email);

109. });

110. email.addEventListener("input", function(e) {
111. if (email.dataset.status === 'touched') {

112. checkField(email);

113. }

114. 3

115.

116. phone.addEventListener("change", function(e) {
117. phone.dataset.status = 'touched';

118. checkField(phone);

119. });

120. phone.addEventListener("input", function(e) {
121. if (phone.dataset.status === 'touched') {

122. checkField(phone);

123. }

124. )
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125.

126. requests.addEventListener("change", function(e) {

127. requests.dataset.status = 'touched';

128. checkField(requests);

129. }):

130. requests.addEventListener("input"”, function(e) {

131. if (requests.dataset.status === 'touched') {

132. checkField(requests);

133. }

134. });

156. // Mark all fields touched

157. for (field of inputFields) {

158. field.dataset.status = 'touched’;

159. }

Code Explanation PR
S>>

The following code will not Validate an inp @Xtar Id on each input unless the user has

previously changed that field or sub T o note:

1. We save all the input and textarea fields as a NodeList (similar to an array of elements)
called inputFields.

2. We loop through the input fields, setting the dataset.status property of each field to
“untouched.”

3. Weadd change event listeners to each text-like input and the “requests” textarea. When

the change event occurs, we set the dataset . status property of the field to “touched” and
we validate the field.

4. We modified the input event listeners to check if the dataset . status property is “touched”,
and if it is, we validate the field.

5. We added a for loop in the callback function of the submit event listener to set the
dataset.status property of all the input and textarea fields to “touched”.

Open FormValidation/Demos/ice-cream-final.html in your browser to try it out.
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Conclusion é§>§\
B
In this lesson, you have learned to Vw&}é ie@ation scripts.
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LESSON 21

Regular Expressions

Topics Covered

[ Regular expressions for advanced form validation.

| Regular expressions and backreferences to clean up form entries.
Introduction

Regular expressions are used to do sophisticated pattern matching, which can often be helpful in form
validation. For example, a regular expression can be used to check whether an email address entered
into a form field is syntactically correct. JavaScript supports Perl-compatible regular expressions.
KO
S

‘\@f&\' =5

<< C)CSQ
21.1. Getting Started

There are two ways to create a regular expression in JavaScript:

1.  Using literal syntax

const reExample = /pattern/;

2. Using the RegExp () constructor

const reExample = new RegExp("pattern");

There is no difference between the two.

For example, we could create a regular expression for a social security number like this:
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// literal syntax
const reSSN = /A[@8-9]{3}[\- 1?[0-91{2}[\- 1?[0-9]{4}$/;

// RegExp() contructor syntax
const reSSN = new RegExp("*[0-9]1{3}[\- ]1?[0-9]1{2}[\- ]1?[6-9]{4}S$");

s 21.1.1. JavaScript's Regular Expression test() Method

The test () method takes one argument, a string, and checks whether that string contains a match of
the pattern specified by the regular expression. It returns true if it does contain a match and false
if it does not. This method is very useful in form validation scripts. The following code sample shows
how it can be used for checking a social security number. Don’t worry about the syntax of the regular
expression itself. We'll cover that shortly.

const reSSN = /A[0-9]1{3}[\- 1?[0-9]{2}[\- 1?[0-9]{4}S$/;
reSSN. test('555-55-5555") ;
reSSN.test('555-55-555"); // missing one digit

S
Here we show this code run in Chrome DevTools G@E:

AT N\
const reSSN = /~[0-9]1{3}[\- ]?[@-91{2}[\- ]?[@-9]{4}%/;
undefined
reSSN.test('555-55-5555");
true
reSSN.test('555-55-555"); // missing one digit
false

[]

21.2. Reqgular Expression Syntax

A regular expression is a pattern that specifies a list of characters. In this section, we will look at how

those characters are specified.

We encourage you to try these regular expressions in Google Chrome’s console.
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% 21.2.1. Startand End (* $)

A caret (*) at the beginning of a regular expression indicates that the string being searched must start
with this pattern.

e  The pattern *foo can be found in “food”, but not in “barfood”.

const pattern=/~foo/;
undefined
pattern.test('food");
true
pattern.test('barfood');
false

A dollar sign ($) at the end of a regular expression indicates that the string being searched must end
with this pattern. ‘Q

e  The pattern foo$ can be found in w Ut nogjg)«fo od”.

const pattern=/foo$/;

undefined
pattern.test('curfoo');
true
pattern.test('food");
false

> |

%+ 21.2.2. Number of Occurrences (? + * {})

The following symbols affect the number of occurrences of the preceding character®: ?, +, *, and {}.

A question mark (?) indicates that the preceding character should appear zero or one times in the

pattern.

e  The pattern foo? can be found in “food” and “fod”, but not “faod”.

59.  Or characters if parentheses are used.
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> const pattern=/foo?/;
undefined

> pattern.test('food");
true

> pattern.test('fod');
true

> pattern.test('faocd');
false

A plus sign (+) indicates that the preceding character should appear one or more times in the pattern.

e  The pattern fo+ can be found in “fod”, “food” and “foood”, but not “fd”.

> const pattern=/fo+/;
undefined

> pattern.test('fod');
true

> pattern.test('food");
true

> pattern.test('foood');
true

> pattern.test('fd');
false

An asterisk (*) indicates that the preceding character should appear zero or more times in the pattern.

e  The pattern fo*d can be found in “fd”, “fod” and “food”.

> const pattern=/fo*d/;
undefined

> pattern.test('fd');
true

> pattern.test('fod');
true

> pattern.test('food");
true

Curly brackets with one parameter ( {n} ) indicate that the preceding character should appear exactly

n times in the pattern.
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e  The pattern fo{3}d can be found in “foood” , but not “food” or “fooood”.

const pattern=/fo{3}d/;
undefined
pattern.test('foood");
true
pattern.test('food");
false
pattern.test('fooocod');
false

Curly brackets with two parameters ( {n1, n2} ) indicate that the preceding character should appear
between n1 and n2 times in the pattern.

e  The pattern fo{2,4}d can be found in “food”, “foood”, and “fooood”, but not “fod” or

“foooood”. L ;\}QQ

const patternzlfé{é,4}d/;
undefined
pattern.test('food");
true
pattern.test('foood");
true
pattern.test('fooood');
true
pattern.test('fod');
false
pattern.test('fooocood");
false

Curly brackets with one parameter and an empty second paramenter ( {n, } ) indicate that the preceding

character should appear at least n times in the pattern.

e  The pattern fo{2, }d can be found in “food” and “foooood”, but not “fod”.
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> const pattern=/fo{2,}d/;
undefined

> pattern.test('food");
true

> pattern.test('fooocood');
true

> pattern.test('fod');
false

% 21.2.3. Common Characters (.\d \D \w\W \s \S)
A period ( . ) represents any character except a newline.

’xS;:i ol
e  The pattern fo.d can be found in “f%‘@"; “f@Q9d”, and “fo*d”.

> const pattern=/fo.d/;
undefined

> pattern.test('food");
true

> pattern.test('foad');
true

> pattern.test('fo9d');
true

> pattern.test('fo*d");
true

Backslash-d ( \d ) represents any digit. It is the equivalent of [0-9] (see page 537).

e  The pattern fo\dd can be found in “fol1d”, “fo4d” and “fo0d”, but not in “food”.
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const pattern=/fo\dd/;
undefined
pattern.test('fold");
true
pattern.test('fo4d");
true
pattern.test('foed");
true
pattern.test('food");
false

Backslash-D (\D) represents any character except a digit. It is the equivalent of [*0-9] (see page 538).

The pattern fo\Dd can be found in “food” and “fo_d”, but not in “fo4d”.

>

const pattern=/fo\Dd/;
undefined

pattern.test('food");
true
pattern.test('fo d");
true

pattern.test('fo4d");
false

Backslash-w ( \w ) represents any word character (letters, digits, and the underscore ( _) ).

The pattern fo\wd can be found in “food”, “fo_d” and “fo4d”, but not in “fo*d”.

>

const pattern=/fo\wd/;
undefined
pattern.test('food");
true
pattern.test('fo_d");
true
pattern.test('fo4d");
true
pattern.test('fo*d"');

false
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Backslash-W ( \W ) represents any character except a word character.

e  The pattern fo\Wd can be found in “fo*d”, “fo@d” and “fo.d”, but not in “food”.

> const pattern=/fo\Wd/;
undefined

> pattern.test('fo*d');
true

> pattern.test('fo@d");
true

> pattern.test('fo.d");
true

> pattern.test('food");
false

Backslash-s ( \'s) represents any Whlf%cm/ c&() Spd e, tab, newline, etc.).
- D

e  The pattern fo\sd can be found in “fo d”, but not in “food”.

> const pattern=/fo\sd/;
undefined

> pattern.test('fo d');
true

> pattern.test('food");

false

Backslash-S (\S ) represents any character except a whitespace character.

e  The pattern fo\Sd can be found in “fo*d”, “food” and “fo4d”, but it cannot be found in “fo
d”.

536 | LESSON 21: Regular Expressions
EVALUATION COPY: Not to be used in class.



> const pattern=/fo\Sd/;
undefined

> pattern.test('fo*d");
true

> pattern.test('food");
true

> pattern.test('fo4d");
true

> pattern.test('fo d');

false

% 21.2.4. Grouping ([])

Square brackets ( [] ) are used to group options.

e « » «_ »

. [aeiou] matches an “a”, an “e”, an “i”, an “0”, ora=u’.

o The pattern f[aeiou ] d Ca% S "lfl} K’ and “f.’ed”’ but not in “fyd”, “fOOd”

> const pattern=/f[aeiou]d/;
undefined

> pattern.test('fad');
true

> pattern.test('fed');
true

> pattern.test('fyd');
false

> pattern.test('food');
false

> pattern.test('fd');
false

e  Number of occurrence characters can be used with groups.

« »

o  The pattern f[aeiou]{2}d can be found in "food®, "faed“ and “feod“, but not in
“faeod”, “fed” or "fd".
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> const pattern=/f[aeiou]{2}d/;
undefined
> pattern.test('food");
true
> pattern.test('faed');
true
> pattern.test('feod');
true
> pattern.test('faeod');
false D}
> pattern.test('fed');
false
> pattern.test('fd');
false

. Ranges can be created using a dash:

o [A-Z] matches any upper case letter.
o [a-z] matches any lower case letqa&\}

o [A-Za-z] match%&@tgard@lower case or upper case.
% 21.2.5. Negation ()
When used as the first character within square brackets, the caret ( ) is used for negation.

e  The pattern f[*aeiould can be found in “fqd” and “f4d”, but not in “fad” or “fed”.

> const pattern=/f[”aeiould/;
undefined
> pattern.test('fqd');
true
> pattern.test('f4d');
true
> pattern.test('fad');
false
> pattern.test('fed');
false
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% 21.2.6. Subpatterns ( () )

Parentheses ( () ) are used to capture subpatterns.

e  The pattern f(00)?d indicates that the subpattern oo can show up zero or one time. The
pattern can be found in “food” and “fd”, but not in “fod”.

> const pattern=/f(c0)?d/;
undefined

> pattern.test('food");
true

> pattern.test('fd');
true

> pattern.test('fod');
false

% 21.2.7. Alternatives ( | ) RS
=
epipe (1) s wed o creaeoptonal puges 5P o

e  The pattern foo$|*bar can\/@(ound ingc? and “bar”, but not “foobar”.

> const pattern=/foo$|"bar/;
undefined

> pattern.test('foo');
true

> pattern.test('bar');
true

> pattern.test('foobar');
false

v 21.2.8. Escape Character (\)

The backslash (\') is used to escape special characters, such as periods (.), dashes (-), forward slashes

(/) and backslashes (\).

e  The pattern fo\.d can be found in “fo.d”, but not in “food” or “fo4d”.
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> const pattern=/fo\.d/;
undefined

> pattern.test('fo.d");
true

> pattern.test('food");
false

> pattern.test('fo4d");
false

%+ 21.2.9. Case-lnsensitive Matches

The 1 flag makes a whole pattern match case insensitive.

Literal Syntax: Flags are added after the end slash. For example, /aeiou/i matches all

lowercase and uppercase vowels.

RegExp( 'abcde’

The pattern /f[aeiou]d/i or Reglﬁ%[aelo@' i ) can be found in “fad”, “FAD”, “FaD”,

and “fAd”.

RegExp() Constructor Syntax: Flags are s@% the second argument. For example,

'i') matches all fs@% and.uggercase vowels.

const pattern=RegExp('f[aeiou]d','i");

undefined

pattern; // Notice it outputs Lliteral syntax
/Tlaeiou]d/i
pattern.test('fad');
true
pattern.test('FAD");
true
pattern.test('FaD');
true
pattern.test('fAd');
true
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21.3. Backreferences

Backreferences are special wildcards that refer back to a subpattern within a pattern. They can be used
to make sure that two subpatterns match. The first subpattern in a pattern is referenced as \1, the

second is referenced as \2, and so on.

For example, the pattern /* ([bmpw])0\1$/ matches “bob”, “mom”, “pop”, and “wow”, but not “bop”
or “pow”.

const pattern=/~([bmpw])o\1%/;
undefined
pattern.test('bob');
true
pattern.test('mom");
true
pattern.test('pop');
true
pattern.test('wow');
true
pattern.test('bop');
false

pattern.test( 'pow');
false

A more practical example has to do with matching the delimiter in social security numbers, which are
9 digits long and separated into three parts: three digits, then two digits, then four digits. Examine the
following regular expression:

/M\A{3}([\- I?2)\d{2}([\- ]?)\d{4}$/

Within the caret (*) and dollar sign ($), which are used to specify the beginning and end of the pattern,
there are three sequences of digits, optionally separated by a hyphen or a space. Note that the hyphen
needs to be escaped with a backslash because dashes are special characters in regular expressions. This
pattern will be matched in all of the following strings (and more):

1. 123-45-6789

2. 123456789

3. 123456789

4. 123-45 6789
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5. 123 45-6789
6. 123-456789

The last three strings are not ideal, but they do match the pattern.

> const reSSN = /~[@-91{3}[\- 1?[@-91{2}[-\ 1?[0-91{4}%/;
undefined

> reSSN.test('123-45-6789");
true

> reSSN.test('123 45 6789");
true

> reSSN.test('123456789"');
true

> reSSN.test('123-45 6789");
true

> reSSN.test('123 45-6789");
true

> reSSN.test('123-456789");

true

Backreferences can be used to make sure that the second delimiter matches the first delimiter. The
regular expression would look like this:

/M\A{3}([\- 12)\d{2}\1\d{4}$/

The \1 refers back to the first subpattern. Only the first three strings listed above match this regular
expression.
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const reSSN = /~\d{3}([\- ]?)\d{2}\1\d{4}%$/;
undefined
reSSN.test('123-45-6789");
true

reSSN.test('123 45 6789');
true
reSSN.test('123456789");
true

reSSN.test('123-45 6789");
false

reSSN.test('123 45-6789");
false
reSSN.test('123-456789");
false

[]

21.4. Form Validation with Regular Jéxpressmns

Regular expressions are often used to create s i;@‘g v, ion. This can often be done using the
pattern attribute in form fields. type While it does force the user to
enter a syntactically valid email address, it is not very restrlctlve For example, the following would be
considered valid “a@a” and would pass as a valid email address. You may wish to have your validation

be a little stricter than that. For example, you might require the following sequence. The regular
expression matching each sequence part is shown in parentheses:

/

1. One or more of any of the following characters: letters, numbers, underscores, dashes, and
periods.

e  Matching regular expression: ([\w\-\.])+

2. An @ sign.

e  Matching regular expression: @

3. One or more of any of the following characters: letters, numbers, underscores, dashes, and

periods.

e  Matching regular expression: ([\w\-\.1)+

4. A period followed by two to four letters.

e  Matching regular expression: \. ([A-Za-z]{2,4})
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The full regular expression looks like this:

([\w\-\.D)+@([\w\-\.])+\.([A-Za-z]{2,4})

Email Regular Expression

Note that the regular expression shown above prevents some syntactically valid email addresses
and allows for some invalid ones. Creating a robust pattern for an email address is quite complex.

The site https://emailregex.com offers the following regular expression, which it claims
works 99.99% of the time:

IACCIA<>ONININ G 5 s@" T+ (N [A<>(ONININN L, 5 i\s@" [+)*) [ (".+") )@((\[[8-9]{1,3}\.[0-
91{1,3}\.[0-91{1,3}\.[0-9]{1,3}]) | (([a-zA-Z\-0-9]+\.)+[a-ZzA-Z]{2,}))$/

As mentioned earlier, you can use regular expressions to validate email addresses, zip codes, usernames,

passwords, or any number of other fields simply by using the pattern attribute in your HTML input

fields, like this: ;\}Q
B

<input type="email" be’ Q

pattern="([\w\—\.])+@([\w\—\%[A Za- 74y

[

21.5. Cleaning Up Form Entries

Regular expressions can also be used to clean up user entries immediately after they are entered. This

can be done using a combination of regular expressions and the replace() method of a string object.

The replace() Method

The replace() method of a string takes two arguments: a regular expression and a replacement string.

It replaces the first regular expression match in the string with the replacement string. If the g flag (for
global) is used in the regular expression, it replaces all matches with the string.

"Webucator".replace(/cat/, "dog"); //returns Webudogor
"Webucator".replace(/[aeioul/g, "x"); //returns Wxbxcxtxr
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https://emailregex.com

And here it is in the Google Chrome console:

» "Webucator".replace{/cats, "“dog");
"Webudegor®
» "Webucator".replace(/[aeioul fg, "x");

"Wxbxcxtxr®

UL, S »
With the replace() method, it is also*possible to réplace a matched pattern with a new string made
up of submatches from the pattern. The following example illustrates this.
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Demo 21.1: RegularExpressions/Demos/ssn-cleaner.html

1. <IDOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <title>SSN Cleaner</title>

9. <script>

18. function cleanSSN(ssn) {

11. const reSSN = /A(\d{3})[\- 12(\d{2})[\- 1?2(\d{4})$/;
12. if (reSSN.test(ssn)) {

13. const cleanedSsn = ssn.replace(reSSN, "$1-$2-$3");
14. return cleanedSsn;

15. } else {

16. alert("INVALID SSN");

17. return ssn;

18. }

19. }

20. >
21. window.addEventListener('load', function

22. const btn = document.getElemen ; eaq&izf&s
23. const ssn = document.ge d (esi)y

24 . btn.addEventListener('cli -~ functio {

25. ssn.value = cleanSSN(ssn.value);

26. e.preventDefault(); // prevent form submission
27. 1)

28. });

29. </script>

30. </head>

31. <body>

32. <form>

33. <input id="ssn" name="ssn" size="20">

34. <button id="clean">Clean SSN</button>

35. </form>

36. </body>

37. </html>

Code Explanation

The cleanSSN() function is used to “clean up” a social security number. The regular expression

contained in reSSN contains three subexpressions, denoted with parentheses:
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~ONd{BH) [I\- T?7(\d{2})[\- 1?2(\d{4})$

1. (\d{3})
2. (\d{2})
3. (\d{4})
Subpattern 1 Subpattern 2 Subpattern 3
% % %

/7 (NA{3})[\= 12(\d{2})[\=- 12(\d{4})$/
Within the second argument of the replace() method, these subexpressions can be referenced as $1,

$2, and $3, respectively.

When the user clicks the “Clean SSN” button, the clean function is called. This function first
uses a regular expression to test that the user- enteredfg& is a valid social security number. If it is, it

then cleans it up with the following line of e@,\%lch @hmlts the three substrings matching

the subexpressions. @ C)O

const cleanedSsn = ssn.replace(reSSN, "$1-$2-$3");

It then returns the cleaned-up social security number.

For example, in the following form, the social security number is entered with one space and one dash:

@ SSN Cleaner X + - = -

C (O | ® File | Demos/ssn-cleanerhtm! Yr  [E & @
123 45-6789

Clean SSN N

After clicking the Clean SSN button, the social security number gets formatted with two dashes:
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@ SSN Cleaner

123-45-6789

x 4

Clean SSN

O X

CcC O @® File | Demos/ssn-cleanerhtml  v¢ | [ a :
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=] Exercise 40: Cleaning Up Form Entries
) 15 to 25 minutes

In this exercise, you will create a function for validating and formatting a phone number. The phone
number should have the following format:

1. An optional open parentheses.
2. Three digits.

3. An optional close parentheses.
4. An optional dash, dot or space.
5. Three digits.

6. An optional dash, dot or space.
7.

Four digits.

Here are some examples of valid phone numbers:

. O’Q

1. 5551234567 D>
(555) 123 4567 @Q’b\p. Q®
<O

2.
3. 555-123-4567
4.

555 123 4567

You are to do the following:

1. Open RegularExpressions/Exercises/phone-cleaner.html for editing.

2. Add apattern attribute to the phone field with a regular expression matching the pattern
described above.

3. Write a cleanPhone() function that takes one argument: the field containing a phone
number. It should check to see that the field contains a valid phone number.

A. Ifitdoes, it should return a cleaned-up version of the phone number in the format:
(555) 123-4567.

B. Ifitdoes not, it should alert “INVALID PHONE” and return the current unchanged

invalid phone value.

4. Test your solution in a browser.
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Solution: RegularExpressions/Solutions/phone-cleaner.html

1. <IDOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <title>Phone Cleaner</title>

9. <script>

18. function cleanPhone(phone) {

11. const rePhone = RegExp(phone.pattern);

12. const phoneNum = phone.value;

13. const cleanedPhone = phoneNum.replace(rePhone, "($1) $2-$3");
14. if (rePhone.test(phoneNum)) {

15. return cleanedPhone;

16. } else {

17. alert("INVALID PHONE");

18. return phoneNum;

19. } &Q
20. } 2

>
22. window.addEventListener('!ﬁzgi:;¥hnct N ( S:?

23. const btn = document.getElementById('clean');
24. const phone = document.getElementById('phone');
25. btn.addEventListener('click', function(e) {

26. phone.value = cleanPhone(phone);

27. e.preventDefault(); // prevent form submission
28. )

29. });

30. </script>
31. </head>

32. <body>

33. <form>

34. <input type="tel" id="phone" name="phone" size="20"

35. pattern="A\(2(\d{3})\)?2[\-\. 1?2(\d{3})[\-\. ]?2(\d{4})$">
36. <button id="clean">Clean Phone</button>

37. </form>

38. </body>

39. </html>
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21.6. A Slightly More Complex Example

Some phone numbers are given as a combination of numbers and letters (e.g, 877-WEBUCATE). As
is the case with 877-WEBUCATE, such numbers often have an extra character just to make the word
complete.

In the following demo, we will:

1. Add a function called convertPhone() that:

. Strips all characters that are not numbers or letters.

e Converts all letters to numbers using the following rules:

o ABC->2
o DEF >3
. &>
o GHI->4 \},?}30
o _ N
KL>S (&> C)Q®

o PQRS->7
o TUV->8
o  WXYZ->9

Notice that the regular expressions used in the conversions include both the g flag

(for global) so that all matches get replaced, and the i flag, so that the search is
case-insensitive.

e Passes the first 10 characters of the resulting string, and the pattern to use to the
cleanPhone() function.

. Returns the resulting string.

2. Modify the form, so that it calls convertPhone () rather than cleanPhone().
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Demo 21.2: RegularExpressions/Demos/phone-converter.html

1. <!DOCTYPE html>

2. <html lang="en">

3. <head>

4. <meta charset="UTF-8">

5. <meta name="viewport" content="width=device-width,initial-scale=1">
6. <link rel="stylesheet" href="../normalize.css">

7. <link rel="stylesheet" href="../styles.css">

8. <title>Phone Converter</title>

9. <script>

18. function cleanPhone(phone, pattern) {

11. const cleanedPhone = phone.replace(pattern, "($1) $2-$3");

12. return cleanedPhone;

13. }

14.

15. function convertPhone(phone) {

16. const rePhone = /A\(?2(\d{3})\)?[\-\. ]1?([A-Za-z\d]{3})[\-\. ]?([A-Za-z\d]{4})/;
17. if (!rePhone.test(phone.value)) {

18. alert("INVALID PHONE");

19. return phone.value;

20. }

. >
21. let convertedPhone = phone.value.repl /!<2§;R—Za—z\d]/g, "y,
22. convertedPhone = convertedPhone.FQQ§332?7[ABQl$§i, "2");
ace /

23. convertedPhone = converteiPth{ia?b i, "3");
24 . convertedPhone = convert e.rep J[GHI]/gi, "4");
25. convertedPhone = convertedPhone.replace(/[JKL]/gi, "5");
26. convertedPhone = convertedPhone.replace(/[MNO]/gi, "6");
27. convertedPhone = convertedPhone.replace(/[PQRS]/gi, "7");
28. convertedPhone = convertedPhone.replace(/[TUV]/gi, "8");
29. convertedPhone = convertedPhone.replace(/[WXYZ]/gi, "9");
30. phone.value = convertedPhone.substring(e, 10);

31.

32. return cleanPhone(phone.value, rePhone);

33. }

34.

35. window.addEventListener('load', function(e) {

36. const btn = document.getElementById('clean');

37. const phone = document.getElementById('phone');

38. btn.addEventListener('click', function(e) {

39. phone.value = convertPhone(phone);

40. e.preventDefault(); // prevent form submission

41. });

42. });

43. </script>

44. </head>
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45. <body>

46 . <form novalidate>
47. <input type="tel" id="phone" name="phone" size="20">
48. <button id="clean">Clean Phone</button>
49, </form>
50. </body> ’\GDQ
51. html _——
</html> s‘{\‘:@? “‘%
T e
o~ 4
Conclusion

In this lesson, you have learned to work with regular expressions to validate and to clean up form
entries.
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