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B Preface Now

This book is written for web designers, front-end
developers, and students who want a
comprehensive, practical understanding of
HTML5—from the basics of markup to advanced
APIs that power modern web applications.
Whether you are new to web development or
migrating from older HTML standards, you will
find clear explanations, real-world examples,
and exercises to reinforce your knowledge.

- HOW TO USE THE BOOK Now

Each chapter begins with foundational concepts,
includes code examples and best practices, and
concludes with a short exercise and key
takeaways. You can read chapters in sequence or
skip to topics most relevant to your project. The
glossary and cheatsheet at the end serve as quick
references as you work.




Chaplen t

INTRODUCTION & HISTORY OF HTML5

1.7 WHAT IS HTML5?

HTMLS is the latest evolution of the core language of the Web,
designed to structure content semantically and support rich,
interactive applications without relying on external plugins.

1.2 EVOLUTION FROM HTML4 TO HTML5

e Farly HTML standards focused on document structure (e.g.,
<table> for layout).

e XHTML enforced strict syntax, but lacked new multimedia and
application APIs.

e HTML5 introduced semantic elements, built-in multimedia,
graphics, and JavaScript APIs.

1.3 W3C AND WHATWG ROLES

e WHATWG develops the living standard of HTML5.
e W3C publishes recommendations and extensions.

BEST PRACTICES

e Favor semantic markup over generic containers.

e Embrace the “progressive enhancement” approach: basic
content first, advanced features if supported.

e Keep backward compatibility in mind for legacy browsers.

EXERCISE 1.1

List three reasons why HTML5 was necessary compared to HTMLA4.
Provide a one-sentence answer for each.

KEY TAKEAWAYS

e HTML5 unifies document structure and application APIs,
e Semantic elements improve accessibility and SEQO.
e The living standard evolves continuously under WHATWG.
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ANATOMY OF AN HTML5 DOCUMENT

2.1 BASIC DOCUMENT STRUCTURE

<!DOCTYPE html>
<html lang="en">»

<head>
<meta charset="UTF-8">
<meta name="viewport"” content="width=device-width, initial-scale=1.8">»
<title>My HTMLS Page</title>

</head>

<body>

<hl>Welcome to HTML5</hl>

<p>This is a basic HTMLS structure.</p>»
</body>»
</html>

2.2 THE <IDOCTYPE HTML> DECLARATION
Triggers standards mode in modern browsers.

2.3 METADATA ELEMENTS

e <meta charset> for character encoding.

e <meta name="viewport"> for responsive scaling.

e <|ink>and <script> placement best practices: CSS in <head>, JS
before </body> or with defer.

2.4 LANGUAGE AND ACCESSIBILITY ATTRIBUTES

e [ang="en" on <html>,
e dir="rtl" for right-to-left text.

EXERCISE 2.1
Create an HTML5 template that includes a linked external CSS file
(styles.css) and an external JavaScript file (app.js) loaded
asynchronously.

KEY TAKEAWAYS
e Always use the HTML5 doctype.
e Place critical CSS in <head>, defer or async scripts.
e Define language and viewport for accessibility and
responsiveness.
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NEW SEMANTIC ELEMENTS

3.1 OVERVIEW

HTML5 introduces elements that convey meaning and improve document
structure.

3.2 ELEMENT REFERENCE

e <header>: Introductory content or navigation aids.
e <nav>: Major navigation blocks.

e <article>: Self-contained content, e.g., blog post.

e <section>: Thematic grouping of content.

e <aside>: Tangential content such as sidebars.

e <footer>: Footer for its nearest ancestor section.

3.3 USAGE EXAMPLE

<body>»
<header:>
<hl1>5ite Title</hil>
<nav>
<ul»<lix<a href="/"»*Home</ax</1li></ul>
</nav>»
</header:
<main>
<article:>
<h2»Article Heading</h2>»
<p>*Article content...</p>
<farticle:
<aside>»
<h3»Related Links</h3>
</aside>
</main>
<footer»@ 2825 My Website</footer:
</body>

BEST PRACTICES

e Nest semantic elements logically.
e Use <div> only when no semantic tag applies.
e Ensure one <main> per page.
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NEW SEMANTIC ELEMENTS (CONTINUE)

EXERCISE 3.1

Convert the following generic <div> layout into semantic HTML5 elements:

<div id="top"».</div>
<div id="menu"»..</div>
<div id="content">.</div>
<div id="side"»..</div>
<div id="bottom”».</div>

KEY TAKEAWAYS

e SEMANTIC TAGS ENHANCE READABILITY AND ACCESSIBILITY.
e PROPER NESTING IMPROVES DOCUMENT OUTLINE.
e SCREEN READERS AND SEARCH ENGINES BENEFIT.
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MULTIMEDIA: <AUDIO>, <VIDEO>, AND CAPTIONS

4.7 EMBEDDING AUDIO

Native <audio> element enables playback of sound files directly in the browser
with built-in controls, without external plugins.

<audio controls>»
<source src="audlio.mp3" type="audioc/mpeg":
<track kind="captions" src="captions _en.vtt™ srclang="en" label="English">»
Your browser does not support audio.

</audio>»

4.2 EMBEDDING VIDEO

The <video> element provides in-page video playback, allowing multiple source
formats, size attributes, and fallback content.

<video controls width="648">
¢source src="video.mpd"” type="video/mp4">
<track kind="captions" src="video captions.vtt" srclang="en" label="English">
Your browser does not support video.

</video:>

4.3 CAPTIONS & SUBTITLES

e Use WebVTT (.vtt) for captions.
e <track> element attributes: kind, src, srclang, label, default.

BEST PRACTICES

e Provide multiple formats (MP4, WebM) for compatibility.
e Always include captions for accessibility.
e Offer a transcript for searchability.

EXERCISE 4.1
Embed a video with both English and Spanish captions, defaulting to Spanish.

KEY TAKEAWAYS

e Multimedia is native—no plugins needed.
e (Captions improve accessibility and SEO.
e Fallback text ensures graceful degradation.
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GRAPHICS: <CANVAS> APl AND INLINE SVG

5.1 THE <CANVAS> ELEMENT
A pixel-based drawing surface (<canvas>), manipulated via JavaScript, ideal for

real-time graphics, animations, and games.

<canvas id="myCanvas" width="388" height="158"></canvas>

{script»
const ctx = document.getElementById({ myCanvas').getContext{'2d");
ctx.fillStyle = ‘orange’;
ctx.fillRect (28, 268, 188, 58);

<fscript>

5.2 CANVAS BEST PRACTICES

e (lear canvas before redrawing.
e Handle high-DPI screens using window.devicePixelRatio.

5.3 INLINE SVG

Vector graphics embedded directly in HTML, offering resolution-independence,
styling via CSS, and accessibility roles.

<svg width="188" height="1@8" role="img" aria-label="Circle">»
<circle cx="58" cy="58" r="48" stroke="black"” till="1ightblus"/>»
<fsvg>»

5.4 WHEN TO USE CANVAS VS. SVG

e (Canvas: pixel-based, ideal for games and real-time rendering.
e SVG: vector-based, ideal for diagrams and Ul icons.

EXERCISE 5.1

Draw a smiling face in canvas and the same face in SVG.

KEY TAKEAWAYS

e (Canvas and SVG serve different purposes.
e Accessibility roles and labels are essential for inline SVG.
e Optimize redraws and manage pixel ratios.
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FORMS: ADVANCED INPUT TYPES, VALIDATION, AND CONSTRAINT APIS

6.1 NEW INPUT TYPES

Vector graphics embedded directly in HTML, offering resolution-independence,
styling via CSS, and accessibility roles.

<input type="email" required>

<input type="url">»

<input type="date">»

<input type="range” min="@" max="188">»

6.2 BUILT-IN VALIDATION

® required, pattern, min, max, step.
e (SS pseudo-classes: :valid, :invalid.

6.3 CONSTRAINT VALIDATION API

JavaScript interface (checkValidity(), validationMessage) to programmatically
inspect and control field validity.

const email = document.guerySelector( ' input[type="email"]"};
it (l!email.checkValidity()) {
alert{email.validationMessage);
¥
6.4 CUSTOM VALIDATION

setCustomValidity() enables tailored error messages and complex validation
logic beyond native constraints.

email.setCustomValidity( "Please enter a wvalid company email.");

BEST PRACTICES

e Use native validation before custom scripts.
e Provide clear error messages.
e Style invalid fields for user feedback.

EXERCISE 6.1

Create a form with password and confirm-password fields, enforcing a
minimum length of 8 and matching values

KEY TAKEAWAYS

e HTMLS5 validation reduces JavaScript reliance.
e (Constraint API offers programmatic control.
e Accessibility: associate <label> with inputs.
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HTMLS5 APIS

/7.1 GEOLOCATION

The Geolocation API allows web applications to obtain the user's current
location (latitude and longitude) through the browser, subject to user
permission. This can be used to provide location-based services such as maps,
local search, and personalized content.

navigator.geolocation.getCurrentPosition(

pos => console.log({pos.coords.latitude, pos.coords.longitude),
err =» console.error(err)

|
7.2 DRAG & DROP

The Drag & Drop API enables users to move HTML elements using mouse or
touch interactions and allows developers to handle drag operations
programmatically. Common scenarios include file uploads, list reordering, and

custom drag interfaces.

// draggable element

<div draggable="true" id="item"»Drag me</div>

<script>»
const item = document.getElementById( ' item');
item.addEventListener( dragstart’', e => {

e.dataTransfer.setData( "text/plain’, item.id);

Hs

</script»

/7.3 WEB STORAGE

Web Storage offers two mechanisms—localStorage and sessionStorage—for
storing key-value data in the browser. Data in localStorage persists across
sessions, while sessionStorage is cleared when the tab is closed. It's ideal for
saving user preferences, caching small amounts of data, and maintaining state.

localStorage.setItem( "theme', ‘dark’);

const theme = localStorage.getIltem( theme');
sessionStorage.clear();
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HTMLS5 APIS (CONTINUE)

/7.4 WEB WORKERS

Web Workers allow you to run JavaScript in background threads separate from
the main execution thread, preventing Ul Dblocking during intensive

computations or data processing. Communicate with workers using the
postMessage API.

J/ main.js

const worker = new Worker( 'worker.js');
worker.postMessage({ num: 42 });
worker.onmessage = & =» console.log(e.data);

// worker.js

onmessage = & =>» |
const result = e.data.num * 2;
postMessage(result);

i

/7.5 SERVER-SENT EVENTS

Server-Sent Events (SSE) let servers push real-time updates to the browser over
a single, long-lived HTTP connection. Unlike WebSockets, SSE is unidirectional
(server-to-client). It's well-suited for live feeds, notifications, and streaming data.

{s5Cript»
const evt = new EventSource('/events');
evi.onmessage = e =» console.log(e.data);
</script>
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HTMLS APIS (CONTINUED)

7.6 FETCH API

The Fetch API provides a modern, promise-based interface for making network
requests. It replaces older XMLHttpRequest patterns, supports streaming, and
integrates easily with async/await for clearer asynchronous code.

fetch( ' '/api/data’)
then{res =» res.json()})
then({data => console.log(data))
.catch{err => console.error{err));

BEST PRACTICES

e Check browser support and provide fallbacks.
e (lean up resources (e.g., worker.terminate()).
e Handle errors gracefully.

EXERCISE 7.1
Build a Web Worker that calculates Fibonacci numbers up to 40 without
blocking the UI.

KEY TAKEAWAYS

e HTML5 APIs empower richer client-side experiences.
e Always manage permissions (e.g., geolocation).
e Graceful degradation enhances cross-browser support.
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ACCESSIBILITY & ARIA ROLES

3.1 ARIA BASICS

e Roles (e.g., role="button").
e Properties and states (aria-expanded, aria-label).

3.2 LANDMARK ROLES

e role="banner", role="navigation", role="main", role="contentinfo".

3.3 KEYBOARD ACCESSIBILITY

e Ensure interactive elements are focusable (tabindex="0").
e \/isible focus indicators.

BEST PRACTICES

e Use native HTML elements whenever possible.
e Supplement with ARIA only when necessary.
e Test with screen readers.

EXERCISE 8.1

Convert a custom dropdown built with <div>s to an accessible
widget with proper ARIA roles and keyboard support.

KEY TAKEAWAYS

e Native semantics trump ARIA.
* ARIA roles fill gaps responsibly.
e Keyboard and screen-reader testing are mandatory.
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PERFORMANCE OPTIMIZATION & BEST PRACTICES

9.1 MINIFICATION AND BUNDLING

e Minify HTML, CSS, and JavaScript.
e Bundle assets to reduce HTTP requests.

9.2 LAZY LOADING

Defer loading of offscreen images and media until needed,
improving initial load time.

<img src="thumb.jpg" data-src="large.jpg" loading="lazy" alt=".">»

9.3 PRELOAD AND PREFETCH

Hint browsers to prioritize or prepare resources (e.g., scripts,
fonts, pages) for faster retrieval.

<link rel="preload” href="main.js" as="script"»
<link rel="prefetch"” href="next-page.html">»

9.4 CRITICAL RENDERING PATH

e [nline critical CSS.
e Defer non-critical scripts.

BEST PRACTICES

» Audit with Lighthouse or WebPageTest.
e Optimize images (e.g., WebP).
e Use HTTP/2 or newer protocols.

EXERCISE 9.1

Analyze a sample page with Lighthouse and implement two
recommendations to improve First Contentful Paint.

KEY TAKEAWAYS

e Performance impacts UX and SEQ.
e Reduce render-blocking resources.
e Continuous monitoring is essential.
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RESPONSIVE HTML5 AND MOBILE CONSIDERATIONS

10.17 VIEWPORT AND MEDIA QUERIES

Set the mobile viewport and apply CSS breakpoints to adapt
layouts fluidly across screen sizes.
<meta name="viewport" content="width=device-width, initial-scale=1">
<style>

gmedia (max-width: 6e@px) {

nav { display: none; ]

-l.
J

</style>

10.2 FLEXBOX AND GRID LAYOUTS

Use modern CSS modules for flexible, responsive two-
dimensional and one-dimensional layouts.

<style»
.container { display: flex; flex-wrap: wrap; }
Jitem { flex: 1 1 28@px; }

<fstyle»

10.3 TOUCH AND GESTURE EVENTS

Handle touch interactions (touchstart, touchmove) to enhance
mobile usability.
{script>»

r = - :-c;.' '“:I;

elem.addEventListener( ' touchstart', e =» { J
</script>

BEST PRACTICES

e Design mobile-first.
e Ensure tappable elements are at least 44x44px.

e Test on real devices.
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RESPONSIVE HTML5 AND MOBILE CONSIDERATIONS (CONTINUE)

EXERCISE 10.1

Create a two-column layout that collapses to one column on
screens narrower than 480px.

KEY TAKEAWAYS

e Mobile users demand performance and usability.
e Modern CSS simplifies responsive design.
e Always test across device sizes.
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PROGRESSIVE WEB APPS (SERVICE WORKERS, MANIFEST)

11.1 WEB APP MANIFEST

Define app metadata (name, icons, start URL, display mode)
for installable, home-screen experiences.

json
{
"name": "My PWA",
"short_name": "PWA",
“start_url™: "/",
"display": "standalone”,
"icons™: [{ "src": "icon.png", "sizes": "152x192", "type": "image/png” }]

T

11.2 SERVICE WORKERS

Background scripts that intercept network requests, enable
offline caching, and manage push notifications.

£/ osw.js
self.addEventlListener( 'install’, e =»
e.waitUntil(caches.open('vl"').then(cache =» cache.addA11{["'/", "/styles.cs5"]))

self.addEventlistener( ' fetch', & =»
e.respondWith{caches.match(e.request).then({r =» r || fetch(e.request)))

11.3 OFFLINE STRATEGY

e Cache first for assets.
e Network first for dynamic content.

EXERCISE 11.1

Implement a service worker that caches HTML and CSS files
but always fetches API data fresh.

KEY TAKEAWAYS

e PWAs bridge web and native experiences.
* Service workers enable offline and push notifications.
e Manifest defines installable metadata.
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DEBUGGING & TESTING HTML5

12.1 BROWSER DEVTOOLS
e Elements, Network, Console, Performance panels.

12.2 AUTOMATED TESTING

e Jest with jsdom.
e (Cypress for end-to-end tests.

12.3 LINTING AND FORMATTING
e HTMLHint, ESLint, Prettier.

EXERCISE 12.1

Write a simple Cypress test that verifies a navigation menu
expands on click,

KEY TAKEAWAYS

e DevTools are your first line of defense.
e Automated tests ensure regressions are caught early.
e (Consistent style improves team collaboration.
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REAL-WORLD PROJECTS: EXAMPLE MINI-PROJECTS

13.1 PROJECT 1: PHOTO GALLERY

e Use <figure> and <figcaption>.
e Implement lazy loading and lightbox with canvas.

13.2 PROJECT 2: TO-DO LIST APP

e Use localStorage for persistence.
e Implement drag-and-drop reordering.

13.3 PROJECT 3: REAL-TIME CHAT WIDGET

e Use Fetch API polling or Server-Sent Events.
e Web Workers for message encryption.

EXERCISE 13.1

Choose one project and outline its file structure and primary
HTML5 features used.

KEY TAKEAWAYS

e Real-world projects consolidate learning.
e Combine multiple APIs and best practices.
e Document and test each component.




Cllessary off
ATIVILS Terms

e

AP|

Application
Programming
Interface

IDOCTYPE

DOCTYPE

Declaration that
defines
document type

.

Service Worker

Background script
enabling offline
capabilities.

w Canvas

Element for
dynamic, scriptable
rendering of 2D and

3D graphics

' Semantic

Element

Tags whose names
convey meaning.

v

Viewport

The visible area
of a web page




HTMLS CHEATSHEET APPENDIX

Common Tags & Attributes

<IDOCTYPE html> <h1>-<h6>, <p>, <a href=>, <img src=>
<html lang=""> <ul>, <ol>, <li>

<head>, <meta charset=>, <link>, <script>  <table>, <tr>, <td>, <th>
<body> <form>, <input type=>, <label>

Semantic Elements

Element Purpose

<header> Introductory content
<nav> Navigation
<article> Independent, self-contained content
<section> Thematic grouping
<aside> Sidebar or tangential content
<footer> Footer of section or page

API Quick Reference

API Usage
Geolocation navigator.geolocation.getCurrentPosition(...)
Web Storage localStorage.setltem(key, val)
Fetch fetch(url).then(res=>res.json())
Service Worker navigator.serviceWorker.register('sw.js’)

20



Thank you for reading Mastering HTMLS5
Unleashed. You now have the tools to build

accessible, high-performance web experiences
using semantic markup, multimedia, graphics,

forms, and powerful APIs.
Keep practicing the exercises, refer to the

cheatsheet, and let these techniques guide your
projects—happy coding!

Paul Carlo Tordecilla




UNLEASH THE FULL
POTENTIAL OF HTMLS
DEVELOPMENT

This comprehensive guide unlocks the power
ef HTML5, empowering you to craft modern,
efficient, and innovative web applications.

From structuring content with semantic
elements to exploring cutting-edge APIs, this
book covers all aspects of HTML5 development.

Featuring clear explanations, practical examples,
and hands-on projects, this resource will guide
you through the basics and into advanced topics.
Whether you're a beginner or an experienced
developer, this book will help you master the
full range of capabliities that HTMLS5 has

to offer.




