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xi

Since HTML’s introduction in 1993, web-programming technologies have been in flux, with web 
programmers using different versions of HTML for different browsers. The constant change made 
it difficult for authors to write quality textbooks about the subject. Consequently, most of the 
books were trade books, not textbooks. With HTML5’s approval as a “stable recommendation” in 
2014, web programmers and browsers appear to have embraced it fully. With the huge demand for 
web programmers in the workforce, there has been a significant demand for web-programming 
courses for quite a while. Now that web programming has coalesced around HTML5, there is a 
need for better textbooks about web programming.

Web programming is a large field, with different types of web programming implemented by 
different tools. All the tools work with the core language, HTML, so almost all the web- programming 
books describe HTML to some extent. This textbook covers HTML5, CSS, and JavaScript, all in 
depth. Those three technologies are known to be the pillars of client-side web programming. With 
client-side web programming, all web page calculations are performed on end users’ computers 
(the client computers). There’s also server-side web programming, which uses technologies such 
as ASP.NET, JSP, and PHP. With server-side web programming, most of the web page calculations 
are performed on the computers that host the web pages permanently (the server computers). 
Many books attempt to cover one of the server-side technologies; in doing so, they necessarily have 
to cover some HTML and CSS as well, because all web pages need those technologies to display 
results on the client computer. Typically, such books try to cram in too much for beginning web 
programmers to digest. Many books go to the opposite extreme and cover only HTML and CSS, 
leaving out JavaScript, which is essential for calculations. This book hits a sweet spot—covering 
all three client-side technologies in depth (HTML, CSS, and JavaScript), with no dependence on 
server-side technologies. After finishing this book, you should be prepared to write nicely format-
ted, interactive web pages that are able to perform calculations and show the results. And down the 
road if you decide that you want to write server-side web pages, your solid client-side foundation 
should properly prepare you to go forth and learn a server-side technology(ies).

Target Audience
Unlike many client-side web programming books, this book presents not only HTML and CSS, 
but also JavaScript, the document object model (DOM), and canvas. With that programming 
depth, the book works well for sophomore and junior Computer Science majors who have pro-
gramming experience. With the first seven chapters devoted to HTML and CSS and a gentle intro-
duction to programming concepts in the JavaScript chapters, the textbook can also work well for 
non-Computer Science majors with no prerequisite programming knowledge.

PREFACE
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xii PREFACE

In addition to targeting students in a college setting, this textbook targets high school stu-
dents with or without programming experience. Most likely, in a high school setting, this book’s 
content would be covered in a year-long course. Finally, this book targets industry practitioners 
who want to learn client-side web programming. Industry practitioners should read the entire 
textbook at a pace determined on a case-by-case basis.

Approach
Some web-programming books try to present exhaustive content without trying to explain it fully. 
That can lead to readers with poor understanding and weak retention of the content. In this book, 
we carefully consider the proper amount of content to present in each chapter, so that there is 
ample opportunity for explanations and learning. We try to engage readers by using a fun, con-
versational tone. Readers who are engaged are more likely to retain what they’re reading. Readers 
who are having fun are more likely to dig deep and yearn to learn more.

Although we take the time to carefully explain HTML, CSS, and JavaScript syntax, we real-
ize how important it is to develop the creativity and problem-solving skills necessary to become 
adept at web programming. With that in mind, we present the content in a manner that supports 
such development. Several of the leading web-programming textbooks embed much of their con-
tent within tutorials. Each tutorial provides step-by-step instructions that explain how to paste 
together code fragments to form a web page. That technique helps readers feel good about pro-
ducing results, but when that’s all there is, not much actual learning takes place. Because there’s 
not much of a framework for organizing the content, that presentation strategy makes it difficult 
for readers to integrate new material into what they already know and to remember what they’ve 
learned. On the other hand, this book presents content with an optimal organization for learning. 
Within each chapter, we explain concepts, present problems, and solve those problems with short 
code fragments and also complete web pages.

At the end of each chapter, we present optional case study sections that build upon each other 
to create an increasingly sophisticated website. In the case studies, we provide guidance and a 
discussion of design decisions, rather than step-by-step instructions. This forces readers to apply 
what they’ve learned earlier in the chapter, and it gives readers a feel for the real-world design 
process. Perhaps most importantly, the case studies provide practice for readers in fostering their 
creativity and problem-solving skills.

Proper Flow
In conjunction with our careful consideration of what’s covered in each chapter, we carefully 
consider the flow between content topics. We make sure that the order in which we present 
content and the transitions between concepts follow a natural progression that is conducive 
to learning and retention. For example, in the first three chapters, we present basic HTML 
concepts and then a thorough, but not exhaustive, explanation of CSS. This gives the reader 
an opportunity to appreciate the richness of HTML and CSS without feeling overwhelmed 
by details.
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xiiiPREFACE

Other web programming textbooks present form controls (e.g., text boxes, pull-down 
menus, and buttons) without showing how to process the controls’ input data. Without pro-
cessing, the forms are impractical and readers are left to wonder, “What’s the point?” The 
reason they don’t show how to process the controls’ input data is because such processing 
requires JavaScript, and they don’t cover JavaScript until later or don’t cover it at all. The solu-
tion is a no-brainer—cover JavaScript before form controls. That’s what we do in this book, 
so when we introduce form controls, we’re able to use JavaScript to process the input data. 
Processing the input data means we can calculate and display results, and that leads to more 
satisfied readers.

Real-World Context
More often than not, today’s classroom students and industry practitioners prefer to learn with a 
hands-on, real-world approach. The following subsections illustrate that approach.

Complete Web Page Examples
Different books have different strategies for using code to illustrate new concepts. Most books 
provide short code fragments to illustrate new concepts, and that can be very helpful. But when 
books rely almost exclusively on code fragments and provide few complete web pages, readers 
tend to complain about their inability to run the code and their inability to get a feel for the big 
picture. In this book, we strike an appropriate balance between short code fragments and com-
plete web pages so readers are able to grasp new concepts quickly (with short code fragments) and 
apply those concepts in the context of complete web pages.

Industry-Standard Web-Programming Software
The term “HTML5 standard” is a loose term in that it can refer to any of the different HTML5 
versions. At the time of this book’s writing, HTML 5.1 was the latest official “recommendation,” 
so we present syntax and semantics from HTML 5.1.1 For CSS and JavaScript, we present syntax 
and semantics for their latest versions as well.

In choosing to describe the latest versions of client-side web-programming software, we are 
cognizant of the risk of presenting content that industry hasn’t caught up with yet. Thus, we pres-
ent constructs only if they are supported by at least two of the three most popular web browsers—
Google Chrome, Mozilla Firefox, and Microsoft Edge. But even more importantly, we present 
constructs only if they are part of the standards put forth by the World Wide Web Consortium 
(W3C), the Web Hypertext Application Technology Working Group (WHATWG), and Ecma 
International. The W3C and the WHATWG are the standards organizations for HTML5, CSS, 
and the DOM. Ecma International is the standards organization for JavaScript.

1 At the time of this book’s writing, HTML 5.2 was a “working draft.” It’s a superset of HTML 5.1, and it 
doesn’t appear to add all that many new constructs.
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xiv PREFACE

Industry-Standard Coding-Style Conventions
We follow Google’s recommended coding-style conventions consistently throughout the book. In 
the book’s appendices, we provide complete references for the book’s HTML, CSS, and JavaScript 
coding-style conventions, which are based on Google’s coding conventions. To supplement those 
references and to emphasize how important good style is, we include coding-style tips whenever 
we use new coding conventions for code that we’re explaining.

Tutorials for Software Tools
We do not tie the textbook to any particular software tools. To develop and publish web pages, 
readers are free to use any tools they like. But to make learning easier, on the book’s website, we 
provide tutorials for several popular tools: Visual Studio integrated development environment 
(IDE) for entering and testing web page code, WinSCP for uploading web pages to a web server, 
and Chrome’s debugger for JavaScript debugging. Please visit go.jblearning.com/webprogramming 
to access these tutorials.

Homework Problems
At the end of each chapter, we provide three types of homework problems—review questions, 
exercises, and projects. Review questions serve as a review of what was covered earlier in the 
chapter. Most review questions use a short-answer format, but there are multiple-choice, true/
false, and fill-in-the-blank questions as well. You can find solutions for the review questions at the 
end of the book.

Exercises are a bit more challenging than the review questions. They require readers to do 
more than just recall what they’ve read; they require readers to apply what they’ve learned. The 
exercises use short-answer, debugging, and write-a-code-fragment formats. Qualified instructors 
can access the exercise solutions by visiting go.jblearning.com/webprogramming.

Projects consist of problem descriptions whose solutions are complete web pages. Like the 
exercises, the projects require students to apply what they’ve learned in the chapter. But addition-
ally, they require readers to employ design, creativity, and problem-solving skills in order to go 
from a description to a complete web page. Qualified instructors can access the project solutions 
by visiting go.jblearning.com/webprogramming.

Organization
There are three conceptual components of a web page: content, presentation, and behavior. We 
introduce content code, in the form of HTML elements, throughout the book, but the majority 
of such content code appears in the first 60% of the book. We introduce most of the presentation 
code, in the form of CSS, near the beginning of the book, but we sprinkle in additional CSS code 
as necessary later on. We introduce the behavior code, in the form of JavaScript, in the last 40% 
of the book. Throughout the entire book, while describing content, presentation, and behavior 
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xvPREFACE

details, we put those details into practice by building web pages that nurture the development of 
problem-solving skills and web-design skills.

We start with two chapters that are introductory in nature. They discuss general concepts 
involving the Web and basic HTML elements that enable readers to get a taste of what’s possible. 
The book then devotes a whole chapter to CSS. Although the chapter describes CSS extensively, it 
does not attempt to cover CSS exhaustively. Later chapters introduce additional CSS details when 
appropriate. After the CSS chapter, the next four chapters present HTML element details and 
web-programming design principles. The last five chapters describe JavaScript basics, plus some 
advanced JavaScript constructs that unleash the power of dynamic HTML.

Chapters 1 and 2
In Chapters 1 and 2, we first explain basic concepts needed for building a website. For example, we 
describe text editors, web-hosting services, and browsers. We then narrow the focus and describe 
the basic components of a web page: HTML elements, tags, and attributes. We put those compo-
nents into practice by examining a simple, but complete, web page. Chapter 1 concludes with a 
brief history of HTML.

Chapter 2 continues the theme of introducing material that is somewhat general in nature. 
For example, we describe the W3C, coding conventions, and comments. After that, the chapter 
provides details on quite a few HTML elements: block elements, editing elements, phrasing ele-
ments, and so on. The chapter concludes with a discussion of character references.

Chapter 3
In Chapter 3, we first present an overview of CSS concepts such as syntax, the different types of 
CSS rules, the different places where CSS rules can be applied, and how cascading determines the 
rules’ priorities. The rest of the chapter provides details about many CSS properties and values.

Chapters 4 and 5
In these two chapters, we return to HTML elements, with an in-depth look at elements in charge 
of organizing a page’s content (Chapter 4) and a comprehensive treatment of data tables and 
 layout tables (Chapter 5). Chapter 4 focuses on lists, figures, and section-oriented elements, 
and it weaves in a few CSS details, such as descendent and child selectors, that were not part 
of Chapter 3’s CSS coverage. Chapter 5 focuses on the table element and all of its associated 
elements: caption, tr, td, and so on. As an alternative to using the table element, Chapter 5 
describes how to achieve table layout with CSS. Specifically, Chapter 5 describes CSS table values, 
absolute  positioning, and relative positioning.

Chapters 6 and 7
In Chapters 6 and 7, we present what might be considered the seminal features of HTML—
links and the ability to embed nontext objects (images, audio, and video) into a web page. 
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xvi PREFACE

Chapter 6 describes how to implement a link and then discusses navigation techniques that 
rely on links. Chapter 6 then describes how to navigate to pictures, and presents various 
details about the img element, bitmap image formats, the SVG image format, and vector 
graphics.

Chapter 7 continues the discussion of images by describing how to manipulate them with 
positioning, image sprites, image maps, and so on. Chapter 7 then moves on to a discussion of 
other embedded objects—audio files and video files.

Chapters 8 and 9
In Chapters 8 and 9, we present the basics of JavaScript. In building a JavaScript web page, 
there’s a lot to learn. Some books present a huge amount of syntax up front, leaving readers 
feeling overwhelmed and unable to create JavaScript web pages on their own. Other books 
introduce a little JavaScript syntax and illustrate what’s going on with small, gimmicky web 
pages that do not comport with standard industry practices. This book strikes a balance 
between those two strategies. In Chapters 8 and 9, we present enough syntax to build stan-
dard-practice JavaScript web pages, but not so much syntax that readers feel overwhelmed. 
Here’s a sample of the key JavaScript constructs introduced in Chapters 8 and 9: functions, 
variables, the Document Object Model (DOM), event handlers, if statement, strings, oper-
ators, and input validation.

In addition to introducing JavaScript constructs, we introduce HTML elements for forms, 
buttons, and text boxes. Those elements implement input/output functionality, and they enable 
the web pages to be more “real world.”

Chapters 10, 11, and 12
In Chapters 10 through 12, we introduce JavaScript constructs that are slightly more advanced. 
Chapter 10 presents while loops and for loops and puts them into practice by looping through 
form controls like radio buttons, checkboxes, and pull-down menu selections. These form con-
trols could have been introduced earlier with the button and text box form controls, but they fit 
better in Chapter 10, when loops are introduced. Toward the end of Chapter 10, we describe how 
to manipulate CSS by using JavaScript and various properties in the DOM.

In Chapter 11, we introduce the concept of object-oriented programming (OOP) and describe 
how to work with objects in JavaScript. This includes how to implement classes with constructors, 
properties, and methods; how to instantiate objects; and how to implement inheritance between 
classes. In JavaScript, arrays are objects, so we wait until after the introduction of OOP to discuss 
arrays. In our description of arrays, we explain how to instantiate them, how to loop through an 
array’s elements, and how to use an array’s methods.

In Chapter 12, we introduce canvas, which is considered to be one of the most important 
new features of HTML5. We describe how to use the canvas element and JavaScript to draw 
rectangles, circles, arcs, lines, paths, and text, all within a graphical “canvas” drawing area. After 
discussing how to draw those graphics objects, the chapter describes how to translate, rotate, 
and scale them.
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xviiPREFACE

Student Resources
At the book’s website, go.jblearning.com/webprogramming, students can view and download 
these resources: 

 ▸ Student-version lecture slides in PowerPoint format without hidden notes. 
• The student-version slides are identical to the teacher-version slides except that the 

 hidden notes and hidden slides are omitted.
• Omitting the hidden slides incentivizes students to attend class, where the teacher 

 provides additional content.
 ▸ Source code and resource files for all the textbook example web pages
 ▸ Tutorials for web-developer software tools

Instructor Resources
At the book’s website, go.jblearning.com/webprogramming, instructors can view and download 
these resources:

 ▸ Teacher-version lecture slides in PowerPoint format with hidden notes
• Hidden notes provide comments that supplement the displayed text in the lecture slides.
• For example, if the displayed text asks a question, the hidden notes provide the answer.

 ▸ Exercise solutions
 ▸ Project solutions
 ▸ Test bank questions
 ▸ Additional projects
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xviii

Writing this textbook has been a labor of love, albeit an arduous 3-years-plus labor of love.  
I am indebted to my team at Jones & Bartlett Learning for their generous commitment to this 
project. Without them, the content may have been awesome, but no one would have known 
about it because there would be no book. Our fearless leader, Product Manager Laura Pagluica, 
kept everyone on track, especially me. She provided sagacious advice in lots of different areas, 
and on occasion, she (rightfully) reigned in my (sometimes excessive) exuberance. Taylor 
 Maurice gathered and compiled the early-chapter reviews, and Mary Menzemer did the same 
for the later-chapter reviews. Their work helped greatly in my effort to incorporate reviewer 
feedback into the book. I’d also like to thank Thais Miller and Vanessa Richards, who did a great 
job during the production phase.

I’d like to acknowledge the many teachers who provided feedback during the writing phase. 
Their comments showed attention to detail and tremendous insight, and they led to many 
improvements in wording and content. So thank you to:

Simon Baev
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John Beatty
La Salle University

Bill Bennett
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Noni McCullough Bohonak
University of South Carolina Lancaster

Dan Brandon
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University of Mount Union

Stephen Crandall
Notre Dame College

Julius Dichter
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Zarreen Farooqi
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William J. Hitchcock
Loras College

Nanette Hogg
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The University of Texas at Arlington

Zhenyu Huang
Central Michigan University
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