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Overview

Are you still designing web sites like it's 19997 If so, you're in for a surprise. Since the last edition o
this book appeared five years ago, there has been a major climate change with regard to web
standards. Designers are no longer using (X)HTML as a design tool, but as a means of defining the
meaning and structure of content. Cascading Style Sheets are no longer just something interesting
to tinker with, but rather a reliable method for handling all matters of presentation, from fonts and

colors to the layout of the entire page. In fact, following the standards is now a mandate of
professional web design.

Our popular reference, Web Design in a Nutshell, is one of the first books to capture this new web
landscape with an edition that's been completely rewritten and expanded to reflect the state of the
art. In addition to being an authoritative reference for (X)HTML and Cascading Style Sheets, this
book also provides an overview of the unigue requirements of designing for the Web and gets to the
nitty-gritty of JavaScript and DOM Scripting, web graphics optimization, and multimedia production.
It is an indispensable tool for web designers and developers of all levels.

The third edition covers these contemporary web design topics:

e Structural layer: HTML 4.01 and XHTML 1.0 (9 chapters), including an alphabetical reference
of all elements, attributes and character entities

e Presentation layer: Ten all-new chapters on Cascading Style Sheets, Level 2.1, including an
alphabetical reference of all properties and values.

e Behavior layer: JavaScript and scripting with the Document Object Model (DOM)

e Web environment: New web standards, browsers, display devices, accessibility, and
Internationalization
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e \Web graphics optimization: Producing lean and mean GIF, JPEG, PNG, and animated GIFs

e Multimedia: Web audio, video, Flash, and PDF

Organized so that readers can find answers quickly, Web Design in a Nutshell, Third Edition helps
experienced designers come up to speed quickly on standards-based web design, and serves as a
quick reference for those already familiar with the new standards and technology.

There are many books for web designers, but none that address such a wide variety of topics. Find
out why nearly half a million buyers have made this the most popular web design book available.
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Foreword

| recall sitting at my desk many years ago, struggling with a piece of HTML markup, when someone
walked by and dropped off a floppy disk. Written in block letters across the label was "Netscape .9b"-
-a pre-release beta version of what would soon become the most widely used browser of that time. |
Installed it and clicked around my company's web site, and | remember thinking to myself, "Huh. My
job just completely changed."

Up to that point in the nascent history of the World Wide Web, there had really been only one
browser to worry about. Nearly everyone used Mosaic, and as long as my pages were also functional
In a text-only browser like Lynx, | could safely forget about that aspect of web design. But suddenly
there was competition. And with competition came new concerns about rendering, feature support,
and bugs.

That would prove to be one of innumerable watershed events in more than a decade of growth and
evolution of the Web as a world-changing technological platform. Soon after Netscape shipped its
browser, my job would completely change over and over again. First came fonts and colors; then
frames, JavaScript, database-driven dynamic web applications, XML, Cascading Style Sheets, Flash,
semantic markupand all of those innovations have iterated through countless new versions. If there’s
one thing that is certain in the life of a web designer, it's that every day something you thought you
knew will change. And then change again.

Yet in any journeywhether literal or metaphoricalit pays to occasionally find a vantage point and take
stock of where you've been and how far you have to go. We've come a long way on the Web, but we
also have so much more to learn.

The earliest days of the Web were the domain of the webmaster. At that time, the Web was viewed
as another service provided as technical infrastructuremuch like the email server or firewall. The
webmaster's duties included maintaining the HTTP server, keeping things secure, monitoring
bandwidth usage, andoh, yeahcreating the HTML pages for this new service. Web design back then
was simply the output of a web server. And the IT department found itself in the position of building
pages and even occasionally using Photoshop. Those were crazy times.

By the mid '90s, the Web had moved from IT to marketing. Every company needed a web site if they
expected to survive, and there was a mad scramble to develop an "interactive strategy." This was thi
era of the transitional web designerwhen people with experience in more traditional media design
came to the Web and tried to bend it to fit. No control of typography? Build the whole page as an
Image. Page layout not up to our standards? We'll hack on tables and invisible GIFs until things look
exactly like they should. The Web didn't respond very well to this onslaught. The cornerstones of
digital designusability, content reuse, accessibilitybuckled under the hubris of graphic artists.

But today holds both tremendous opportunity and significant trepidation for those who call
themselves web designers. The legacy of the so-called "Browser Wars" is behind us; we have a
strong and stable platform for building with increasing sophistication. A foundation of accepted and
well-implemented industry standards offers a constancy we once could only dream of. But at the
same time, the Web has factions of innovation racing off in countless directions. Good designers now
worry as much about semantics, device-agnosticism, and Ajax-style interactions as they do about
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color, typography, and layout. It is an understandably intimidating time.

The weight of this book Iin your hands is a testimony to that complexity. And If it seems daunting, at
least take comfort in the fact that the author could not possibly be a more capable guide. Jennifer
Robbins has been designing web sites longer than anyone else | know. For years she has been the
one we've all turned to for reassurance and clarity as our industry propels itself into the future.

There is nobody | would trust more than Jennifer to show us where we've been, and where we're
heading next. You should, too.

December 2005, San Francisco

Jeffrey Veen
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Preface

If you think you can take a web design book written in 2001 and "tweak" it for release in 2006, gues:
again. I know . . . | tried.

In my first draft of the XHTML chapters, | took the content from the last edition and just added some
pointers to Cascading Style Sheet alternatives forf ont and a few other elements and attributes. After
all (1 figured), the (X)HTML Recommendations hadn't changed since 1999, right?

As it turned out, while | was busy doing things like designing corporate identities and having babies
(Just one baby, actually), a major sea change had taken place in the web design world. My little
pointers to CSS alternatives amounted to "band-aids on a gaping wound," as so aptly noted by Molly
Holzschlag in her tech review of those initial chapters. | had fallen out of step with contemporary wel
design, and | had some catching up to do.

| learned that while it was true that the Recommendation was the same, whathad changed was how
the professional web design community was using it. Designers were actuallycomplying with the
standards. They were no longer using (X)HTML as a design tool, but as a means of defining the
meaning and structure of content. Cascading Style Sheets were no longer just something interesting
to tinker with, but rather a reliable method for handling all matters of presentation, from fonts and
colors to the layout of the entire page. That ideal notion of "keeping style separate from content" tha
| had been writing about for years had not only become a possibility, it had become a reality.

| spent the next several months immersing myself in the world of standards-driven web design:
reading every book | could get my hands on, exploring oceans of online resources, and of course,
poring over the details of the W3C (X)HTML and CSS Recommendations themselves.

As a result, Web Design in a Nutshell has not been tweaked; it has been transformed. The book now
opens with an overview of web standards and the measurable advantages of designing standards-
compliant sites. The (X)HTML chapters have all been rewritten from scratch, in a way that promotes
the proper semantic use of each element and radically downplays presentational HTML and how
elements are rendered by default in browsers. There are now 10 chapters on CSS (the prior edition
had only one). Two new chapters on JavaScript and the DOM, written by Aaron Gustafson, treat
these topics in a more detailed and useful manner than the previous editions ever offered.

All other sections of the book have been brought up to date as well, reflecting some significant
advancements (such as approaches to accessibility, support for the PNG graphic format, and print-
specific style sheets, to name a few) as well as minor shifts (such as the guidelines on web graphics
and multimedia production) that have taken place since the last edition.

The tale of transformation does not end with the book. This author has been transformed as well.
Knowing what | know now, | shudder when | look at that first draft of the book. | shudder more whel
| look at my sites with their layers of nested tables, spacer-GlFs, and meaningless markup. Am |
ashamed? Not especially...l was no different from most other web designers in the late '90s. You
have to learn sometime, and for me, writing this book was my wake-up call.

| suspect that for every new web designer who comes along who has never used a table for layout,
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there are many more like me who need to relearn their craft. That's to be expected in a medium as

new and quickly evolving as the Web. I've written this book to be the definitive resource for designer

who are onboard with standards-driven web design as well as those who are still making the
transition.

Now, If you'll excuse me, | have some sites to redesign.
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What's In the Book

This Nutshell book focuses on frontend matters of web design and development: markup, style
sheets, image production, multimedia, and so on. lronically, despite its title, there is little in the way
of "design" advice, per se. Rather, it strives to be a thorough reference for all the technical details
and requirements that we face in our day-to-day work designing and developing web content.

The book is divided into six parts (plus appendixes), each covering a general subject area.

Part I: The Web Environment

Chapter 1, Web Standards, describes the current approach to web design and sets the stage
for the entire book. It is essential reading. Chapters on designing for varying browsers and
displays provide useful overviews of the unique challenges web developers face.Chapter 5,
Accessibility, and Chapter 6, Internationalization, both serve as introductions to the ways web
content may be created to reach all users, regardless of ability, browsing device, or language.
Chapter 4, A Beginner's Guide to the Server, Is a primer on basic server functions, system
commands, uploading files, and file types.

Part Il: The Structural Layer: XML and (X)HTML

This part of the book is about document markup, commonly referred to as thestructural layer
because it provides the foundation upon which presentation (styles) and behaviors (scripting)
are applied. | highly recommend starting with Chapter 7, Introduction to XML, as it covers
critical concepts that guide the way (X)HTML is handled in contemporary web design.Chapters
8 through 15 focus on HTML and XHTML markup, including detailed descriptions of all the
elements and the way they should be used in standards-based web design.

Part Il1l: The Presentation Layer: Cascading Style Sheets

Part 111 provides a thorough guide to using CSS for controlling the presentation of web content
with a focus on visual media. It begins with an overview of the fundamentals Chapter 16) and
an introduction to CSS selectors (Chapter 17). Chapters 18 through 23 provide detailed
descriptions of all the visual properties in the CSS 2.1 specification. Finally, examples of how
CSS is used In the real world are provided iInCSS Techniques (Chapter 24) and Managing
Browser Bugs: Workarounds, Hacks, and Filters (Chapter 25).

Part IV: The Behavioral Layer: JavaScript and the DOM

Part 1V is all about adding interactivity to your pages with JavaScript.Chapter 26 is an
Introduction to JavaScript, covering, syntax, control structures, object-orientation, and the
whys and hows of unobtrusive scripting. Chapter 27 introduces the Document Object Model anc
shows you how to tap into it to manipulate both content and design. As a supplement to
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Chapter 27, we've included a brief introduction to Ajax techniques that will help you on your
way to building rich Internet applications.

Part V: Web Graphics

The chapters in Part V contain essential information on working with RGB color and choosing
the appropriate graphic file formats. The chapters dedicated to GIF, JPEG, and PNG graphics
offer practical tips for graphic production and optimization based on the compression schemes

used by each format. The Animated GIFs chapter is a further examination of GIF's animation
capabilities.

Part VI: Media

Because the Web is not limited to text and images,Part VI is included to provide a basic
Introduction to adding audio, video, and Flash movies to web pages. There is also a chapter on

printing from web pages using print-specific CSS style sheets as well as an introduction to the
PDF format for document distribution.

Appendixes

The Appendixes in this book are sure to get a lot of use.Appendix A is an alphabetical listing of
all elements and attributes in the HTML 4.01 Recommendation, as well as a few nonstandard
elements that are well supported and in common use.Appendix B is an alphabetical listing of al
properties defined in the CSS 2.1 specification.Appendix C lists all the character entities
defined in HTML 4.01 and XHTML 1.0 with their numerical references.Appendix D provides a
detailed explanation of the color names and RGB color values used both in (X)HTML and CSS.

Finally, Appendix E, contributed by Tantek Celik, describes the future of XHTML and
Microformats.
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Using Code Examples

This book is here to help you get your job done. In general, you may use the code in this book In
your programs and documentation. You do not need to contact O'Reilly for permission unless you're
reproducing a significant portion of the code. For example, writing a program that uses several
chunks of code from this book does not require permission. Selling or distributing a CD-ROM of
examples from O'Reilly books does require permission. Answering a guestion by citing this book and
quoting example code does not require permission. Incorporating a significant amount of example
code from this book into your product's documentation does require permission.

We appreciate, but do not require, attribution. An attribution usually includes the title, author,
publisher, and ISBN. For example: 'Web Design in a Nutshell, by Jennifer Niederst Robbins.
Copyright 2006 O'Reilly Media, Inc., 0-596-00987-9."

If you feel your use of code examples falls outside fair use or the permission given above, feel free tc
contact the publisher at permissions@oreilly.com.
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Conventions Used in This Book

The following typographical conventions are used in this book:

Constant w dth

Used to indicate code examples, code references in text (including tags, elements, variables,
and so forth), and keyboard commands.

Constant wwdth i1talic

Used to indicate replaceable text in code.

Constant wdth bold

Used to highlight the code that is being discussed.

Italic

Used to indicate filenames, directory names, URLs, and glossary terms.

This icon designates a tip, suggestion, or a general note that is an important
aside to its nearby text.

This icon designates a warning relating to the nearby text.
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CSS Property Conventions

The CSS chapters in this book use the same syntax for indicating allowable property values that are
used in the W3C CSS 2.1 Recommendation. A few examples are shown here:

Value: [<fam | y-nane>, ] * <fam | y- nanme>

Value: <uri> [ mx || repeat ]? | auto | none | inherit

Value: [ <border-style> || <border-width> || <border-color>] | inherit
Value: [ <col or>|transparent] {1, 4}|inherit

The notation indicates the value options and requirements, but it is not always intuitive. The various
conventions are explained briefly here.

e \Words that appear on their own (for example,i nherit) are keyword values that must appear
literally, without quotes.

e When punctuation such as commas and slashes (/) appear in the option, they must be used
literally in the value as indicated.

e \Words in brackets give a type of value (such as<col or>and <uri >) or a reference to another
property (as in <bor der -styl e>).

e If a vertical bar separates values (for example,X | Y | Z), then any one of them must occur.

e A double vertical bar (X || Y) means that X, Y, or both must occur, but they may appear in any
order.

e Brackets ([...]) are for creating groups of values.

Every word or bracketed group may be followed by one of these modifiers:

e An asterisk (*) indicates the preceding value or group iIs repeatedzero or more times.
e A plus (+) sign indicates that the preceding value or group Is repeatedone or more times.
e A guestion mark (?) indicates that the preceding value or group is optional.

e A pair of numbers in curly braces (X, Y}) indicates that the preceding value or group is
repeated at least X and at most Y times.

Given these syntax rules, the examples above would be interpreted like this:

Value: [ <fam | y-nane>, | * <fam | y-nane>

The value may be a font family name, preceded by zero or more additional font family names,
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each followed by a comma.

Value: <uri> [ mx || repeat |]? | auto | none | Inherit

The value may be one of the keyword optionsaut o, none, and i nherit, or it may be a URI
followed (optionally) by the keywordsm x, repeat, or both.

Value: [ <border-style> || <border-wdth> || <border-color>] | Inherit

The value may be the keywordi nherit, or it may be any combination of values forbor der -
styl e, border-wi dt h, and bor der-col or, in any order.

Value: [ <col or>| transparent]{1,4}|inherit
The value may be the keywordi nherit, or it may be one, two, three, or four "color" values.

Each "color" value is provided as either the keywordt r anspar ent or one of the standard
methods for specifying <col or > (such as a color name or RGB value).
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How to Contact Us

Please address comments and questions concerning this book to the publisher:

O'Rellly Media, Inc.

1005 Gravenstein Highway North

Sebastopol, CA 95472

(800) 998-9938 (in the United States or Canada)
(707) 829-0515 (international/local)

(707) 829-0104 (fax)

There is a web page for this book, which lists errata and additional information. You can access this
page at:

http://www.oreilly.com/catalog/wdnut3/

To comment or ask technical questions about this book, send email to:

bookguestions@oreilly.com

For more information about books, conferences, software, Resource Centers, and the O'Reilly
Network, see the O'Rellly web site at:

http://www.oreilly.com

downloaded from: lib.ommolkefab.ir



http://www.oreilly.com/catalog/wdnut3/
http://www.oreilly.com
http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Safari® Enabled

7 When you see a Safari® Enabled icon on the cover of your favorite technology book, it
means the book is available online through the O'Rellly Network Safari Bookshelf.

Safari offers a solution that's better than e-books. It's a virtual library that lets you easily search
thousands of top tech books, cut and paste code samples, download chapters, and find quick answer:
when you need the most accurate, current information. Try it for free athttp://safari.oreilly.com.
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Chapter 1. Web Standards

A great sea change has taken place in web development in the last six or seven years (and since the
last edition of this book). Standards compliance is the name of the game in web design these days.
After years of browser competition, HTML hacking, and other practices born out of the lack of guidinc
principles, we are all finally recognizing the benefits of abiding by the rules. That means using clean
and logical HTML or XHTML for marking up content, Cascading Style Sheets for all matters of
presentation, and a single Document Object Model for scripting.

As of this writing, we are still in a period of transition. New approaches need to be learned; old habit:
need to be shaken. Eventually, standards-based design will be second nature. The good news is that
the developers of the tools we use to view and create web pages are making strides toward full
standards support. With everyone on the same page, web production has the potential to be more
efficient, less costly, and forward compatible.

This chapter introduces the current web standards and the way they impact web design.

downloaded from: lib.ommolkefab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

1.1. What Are Standards?

The World Wide Web Consortium (W3C) creates and oversees the development of web technologies,
Including XML, HTML, and their numerous applications. They also keep their eye on higher-level
ISsues such as making content accessible to the greatest number of devices and users, as well as
laying a common foundation for future development, thus making web content "forward compatible."

The W3C is not an official standards body, but rather a joint effort by experts in web-related fields to
bring order to the development of web technologies. The W3C releases its final word on how various
tasks (such as HTML markup) should be handled in documents called "Recommendations."” Most of
their recommendations become the de facto standards for web development. There are other
standards bodies that also affect the Web and the Internet at large, including those described next.

ISO (International Organization for Standardization)

The 1SO iIs a true standards organization that manages more than 10,000 standards, including
everything from information systems and character sets to the dimensions of 220-size film and
the grain size of coated adhesives. Their seal of approval helps keep commerce and informatiol
technologies compatible world wide.

IETF (Internet Engineering Task Force)

The IETF is an international community of network designers, operators, vendors, and
researchers concerned with the evolution of the Internet as a whole. It publishes Request for
Comments (RFCs) that define how things are done over the Internet, including FTP, TCP/IP,
HTTP, and email.

Ecma International

Previously known as ECMA (European Computer Manufacturers Association), this is a
European association for standardizing information and communication systems. Ecma
International manages information technology standards, including ECMAScript, the
standardized version of JavaScript.

The Unicode Consortium

This body manages the Unicode standard for multilingual character sets.

ANSI (American National Standards Institute)

The ANSI covers a wide range of true standards including ASCII, the American Standard Code
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for Information Interchange.

1.1.1. The Standards Process

The Internet was built on standards. Because the Internet isn't owned and operated by one person o
company, decisions regarding how best to accomplish tasks have traditionally been made by a
cooperative effort of invention, discussion, and finally adoption ofthe way to handle a particular task.

Since even before the Web, Internet standardssuch as protocols, naming systems, and other
networking technologies have been managed by the IETF. The process begins when a need for
functionality is identified (email attachments, for example) and a person or group proposes a system
to make it work. After a discussion phase, the proposal is made public in the form of an RFC. Once
the kinks are worked out and agreed upon, the technology becomes the standard. This, of course, is
a greatly simplified explanation. If you are interested in learning more about the standards approval
process or in finding out what new technologies are currently in development, the IETF site
(www.letf.org) provides an excellent overview.

1.1.2. A Bumpy Beginning

The Web was subject to the same development process as any other Internet protocol. The problem
was that the explosion of excitement and opportunism of the early Web caused the development of
HTML and other technologies to outpace the traditional rate of standards approval. So while the W3C
began working on HTML standards in 1994, the browser software companies didn't wait for them.

To gain control of the browser market, the Netscape browser popped up on the scene with its own
set of proprietary HTML tags that vastly improved the appearance of web pages. Microsoft eventually
responded with its own set of tags andfeatures to compete with Netscape, and thus the Browser
Wars were born. Both companies are guilty of give-the-people-what-they-want mentality with little
regard for how that would impact the medium in the long term. The problem only got worse as web
design grew beyond simple HTML to encompass richer web technologies such as Cascading Style
Sheets, JavaScript, and DHTML.

As a result, we have inherited a slew of tags and technologies that work only in one browser or
another as well as elements (<f ont > being the most notorious) that do nothing to describe the
structure of the document. This flew in the face of the original intent of HTML: to describe the
structure of a document's contents, not its visual presentation. While web standardsare better
established now, the W3C is still compensating for years' worth of bogus code still in use.

It didn't take long for the development community to say, "Enough is enough!” and demand that
browser creators slow down and abide by the Recommendations set forth by the W3C. The champion
of this effort is the Web Standards Project (WaSP, www.webstandards.org), a collective of web
developers established in 1998. They pushed hard on the browser developers, tool developers, and
the design community to get on the same page. Their actions seem to be paying off, as over the pas
several years, the standards effort has certainly gained steam.

1.1.3. Standards Support Today
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The good news is that the current version browsers have gotten their acts together in supporting the
available HTML and XHTML markup standards. Some browser-specific tags are still rattling around
out there, but at least they aren't creating any new ones. The new challenge iIs consistent support fol
Cascading Style Sheets. Fortunately, the full Level 1 specification is supported by the latest browsers
(and the vast majority of browsers in use). Unfortunately, there is still a bit of chaos around the
Implementation of Level 2 features such as absolute positioning, and no browser currently supports
every avallable property and value in the CSS 2.1 Recommendation. Nearly every browser out there,
even the standards-conformant versions, are known to have quirks and bugs, but all eyes turn to
Microsoft Internet Explorer for consistent support, because it makes up the lion's share of web traffic
Browser bugs and the workarounds necessary for dealing with them are treated in detail iInChapter
25.

1.1.4. The Advantages of Standards

We're all still waiting for that ideal day when all browsers faithfully adhere to the W3C
Recommendations, but that's no reason to put off creating standards-compliant content yourself.
Standards offer wonderful benefits that you can begin taking advantage of right away.

1.1.4.1. Accessibility

Your web content will certainly be viewed by a variety of browsers and devices. In addition to the
graphical browsers we're most familiar with today, it may be displayed by alternative devices such as
mobile phones, handheld computers, or assistive devices such as screen readers for the visually
iImpaired. By creating well-structured and logically marked up documents according to the guidelines
for accessibility, you provide a better experience for the greatest number of users. SeeChapter 2 for
a look at issues related to competing browsers. Chapter 5 discusses ways in which the currentweb
standards are being developed with accessibility in mind.

1.1.4.2. Forward compatibility

Future standards will build on current standards; therefore, content that is strictly compliant today
will enjoy longevity into a day when deprecated elements and attributes are no longer supported.
Everyone will need to part with their table-based layouts eventually. Why not start building sites the
right way immediately?

1.1.4.3. Simpler and faster development

For years, web developers have needed to jump through hoops to compensate for the differences in
browser support, sometimes resorting to creating several different versions of the whole site to cater
to browser support quirks. Properly marking up the structure of documents and the strategic use of
style sheets enables you to create one version of your content that serves all your visitors. And
because the document controlling visual style Is separate from the content, the design and editorial
development can happen in tandem, potentially shortening production schedules. By cutting time
from development schedules, standards compliance can make good business sense.
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1.1.4.4. Faster download and display

Documents that use nonstandard HTML to control presentation (such as tables,f ont tags, and
transparent images) tend to get bloated. Stripping out these elements and using style sheets for
controlling presentation typically results in much smaller files that download more quickly and may
add up to significant bandwidth savings. On top of that, modern browsers render pages faster in
standards mode than in backward-compatible mode. Faster pages mean happier visitors. For
additional information on the benefits of style sheets, seeChapter 16.
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1.2. Current Web Standards

Okay, so standards are great, but what standards are we talking about? This section looks at the
current standards for the structural, presentational, and behavioral aspects of web design.

Web design and development is commonly discussed in terms of "layers" (and sometimes, even as a
"layer cake," which is more enticing), borrowing a layer model from one commonly used for
describing network protocols. The marked up document forms thestructural layer, which is the
foundation on which other layers may be applied. Next comes thepresentation layer, specified with
Cascading Style Sheets, that provides instructions on how the document should look on the screen,
sound when it is read aloud, or be formatted when it is printed. On top of these layers, there may
also be a behavioral layer , the scripting and programming that adds interactivity and dynamic effect:
to a site. This edition of Web Design in a Nutshell is organized according to this new mental model of
web design.

The following is a summary of web technologyRecommendations (what the W3C calls its final
published standards) as of this writing. You can check in with further developments of these
technologies at the W3C site (www.w3.0rq).

1.2.1. Structural Layer

After years of browser developers getting jiggy with tag creation, the web community is returning to
HTML's original intent as a markup language: to describe the structure of the document, not to
provide instructions for how it should look. The structural markup of the document forms the
foundation on which the presentational and behavioral layers may be applied.

These are the current standard languages for structural markup:

XHTML 1.0 (Extensible Hypertext Markup Language) and XHTML 1.1

XHTML 1.0 is simply HTML 4.01 rewritten according to the stricter syntax rules of XML. XHTML
1.1 finally does away with deprecated and legacy elements and attributes and has been
modularized to make future expansions easier. XHTML 2.0 is currently in development. The las
version of HTML was HTML 4.01, which is still universally supported by today's browsers, but is
not forward compatible. Part 1l looks at these languages in detail. Links to the full XHTML 1.0,
XHTML 1.1, and HTML 4.01 specifications can be found on this page:www.w3.org/MarkUp/.

XML 1.0 (Extensible Markup Language)

XML is a set of rules for creating new markup languages. It allows developers to create custom
tag sets for special uses. See Chapter 7 for more information, or go to the source at
www.w3.org/XML/.
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1.2.2. Presentation Layer

Now that all presentation instructions have been removed from the markup standard, this
iInformation is the exclusive job of Cascading Style Sheets. Style sheets standards are being
developed in phases, as follows.

Cascading Style Sheets (CSS) Level 1

This style sheet standard has been a Recommendation since 1996 and is now fully supported
by current browser versions. Level 1 contains rules that control the display of text, margins,
and borders.

CSS Level 2.1

This Recommendation is best known for the addition of absolute positioning of web page
elements. Level 2 reached Recommendation status in 1998, and the 2.1 revision is a Candidate
Recommendation as of this writing. Support for CSS 2.1 is still inconsistent in current browser
versions.

CSS Level 3

Level 3 builds on Level 2 but is modularized to make future expansion simpler and to allow
devices to support logical subsets. This version is still in development.

You can find links to all three CSS specifications on this page:www.w3.0rg/Style/CSS. Style
sheets are discussed further inPart 111 in this book.

1.2.3. Behavioral Layer

The scripting and programming of the behavioral layeradds interactivity and dynamic effects to a
site.

1.2.3.1. Object models

The Document Object Model (DOM) allows scripts and applications to access and update the content,
structure, and style of a document by formally naming each part of the document, its attributes, and
how that object may be manipulated. In the beginning, each major browser had its own DOM,
making it difficult to create interactive effects for all browsers.

Document Object Model (DOM) Level 1 (Core)
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This version covers core HTML and XML documents as well as document navigation and
manipulation. The DOM Level 1 Specification can be found atw3c.org/TR/REC-DOM-Level-1/.

DOM Level 2

Level 2 includes a style sheet object model, making it possible to manipulate style information.
Links to the core and other modules of the DOM Level 2 Specification are available at
www.w3.0rg/DOM/DOMTR.

1.2.3.2. Scripting

Netscape introduced its web scripting language, JavaScript, with its Navigator 2.0 browser. It was
originally called "Livescript" but was later co-branded by Sun, and "Java" was added to the moniker.
Microsoft countered with its own JScript while supporting some level of JavaScript in its Version 3.0
browser. The need for a cross-browser standard was clear.

JavaScript 1.5/ECMAScript 262

The W3C iIs developing a standardized version of JavaScript in coordination with the Ecma
International, an international industry association dedicated to the standardization of
Information and communication systems. According to the Mozilla site, Netscape's JavaScript Is
a superset of the ECMAScript standard scripting language, with only mild differences from the
published standard. In general practice, most developers simply refer to "JavaScript,"” and the
standard implementation is implied.

The full specification can be found atwww.ecma-international.org/publications/standards/Ecma-
262.htm.

1.2.4. Other XML-Based Technologies

XML is a meta-language used to create other markup languages and applications. This powerful tool
has enabled the development of some specialized standards. These are just a few. To see other XML
technologies, visit the W3C site. With the modularization of XHTML and other XML specifications, it
may be possible to mix and match XML modules within a single document, for example: XHTML, SVG
and MathML.

SVG 1.1 (Scalable Vector Graphics)

This i1s an XML language for defining two-dimensional vector and mixed vector/raster graphics.
SVG is discussed briefly inChapter 7. For in-depth information, read the specification at
www.w3.0rq/TR/SVG11/.

MathML 2.0 (Mathematical Markup Language)
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Just as It sounds, this is an XML language for defining the elements of mathematical notation,
In both structure and content, for mathematics to be communicated and processed on the
Web. More information and the specification can be found atwww.w3.org/Math/.

SMIL 1.0 (Synchronized Media Integration Language) and SMIL 2.0

SMIL is an XML language for creating multimedia presentations that combine images, text,
audio, and video in timed displays. More information and specifications can be found at
www.w3.org/AudioVideo/.
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1.3. Standards-Driven Design

Now that standards-compliant browsers are used by the vast majority of web visitors (seeChapter 2
for statistics), it is definitely time for designers and developers to start creating standards-compliant
content. The following sections present some gquick tips for making the transition to standards-based

design.

1.3.1. Separate Presentation from Structure

For web designers and developers, the biggest mind shift towards making standards-compliant sites
IS keeping presentation separate from structure.

It was difficult to recognize HTML as a structural language when it was full of elements and attributes
(like bgcol or, al i gn, and of course, f ont ) that define how elements look on the page. The W3C has
deprecated those elements in the HTML 4.01 Recommendation and removed them entirely from
XHTML 1.1. What remains is a markup language suited for the original purpose of logically describing
the meaning of content elements (semantic markup) and establishing the basic hierarchical outline
(or structure) of the document. The way the document is visually (or aurally, in the case of speech
browsers) presented should be handled entirely by style sheets.

Following are some guidelines that will get you on the right track for designing with web standards.

Don't choose an element based on how it looks in the browser.

Now that you can make any element look the way you want with a style sheet rule, there is no
reason to use an h3 because it looks less clunky than anhl, or a bl ockquot e just because you
want an indent. Take the time to consider the meaning or function of each element in your
document and mark it up accurately.

Don't leave elements undefined.

Don't merely typeset a page using <f ont > and <br > tags to create the appearance of headings
or lists. Again, consider the meaning of the text and mark it up accordingly. Documents with
meaningful semantic markup make sense to the greatest number of viewing devices, including
web browsers, cell phones, or screen readers.

Avoid deprecated elements and attributes.

There I1s a well-supported CSS property to replace every element and attribute that has been
deprecated in the HTML 4.01 Specification. Using a style sheet will give you greater control and
can potentially make future changes easier.
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Avoid using tables for layouts.

Ideally, tables should be used exclusively for tabular data. It is now entirely possible to create
rich page layouts using CSS alone with no tables.Chapter 24 includes several examples of
multicolumn layouts along with references to CSS design showcases online. In addition to bein
semantically incorrect, nested tables result in bloated files and take browsers several passes to
display. For those accustomed to thinking in terms of tables, it requires relearning page layout
from the ground up, but now is the time to start the process.

1.3.2. Use a DOCTYPE Declaration

Every HTML or XHTML document should begin with a DOCTYPE declaration that tells the browser
which language your document was written in. An example of a DOCTYPE declaration for a document
written in strict XHTML 1.0 looks like this:

<! DOCTYPE html PUBLIC "-//VWBC//DITD XHTM. 1.0 Strict//EN
"http://ww. wW3.org/ TR/ xhtml 1/ DTD/ xht m 1-strict.dtd">

Not only is it the correct thing to do according to the W3C, but current browsers have the ability to
switch into different rendering modes (e.g., "Standards" "Almost standards," "transitional," and
"quirks") based on the DOCTYPE. Omitting the DOCTYPE may adversely affect the way your page
renders in the browser. Available DOCTYPE declarations and DOCTYPE switching are discussed In

more detail in Chapter 9.

1.3.3. Validate Your Markup

You can't play fast and loose with the strict standards the way you could with old HTML. Code writter
Incorrectly may render strangely or not at all. While HTML was always meant to be validated, it is
now more important than ever to validate your markup before you publish your content on the Web.

Some HTML editors, like BBEdit by BareBones Software, have built-in validators. You may also use
the W3C's free validation tools for HTML/XHTML (validator.w3.org) and CSS (jigsaw.w3.0rg/css-

validator).

Be forewarned: the error reports a validator spits out can be overwhelming. One of the problems is
that errors are inherited, so if you make a mistake early on (such as forgetting to close a tag) the
validator gripes about it in multiple error lines. Try fixing early mistakes and then validating again;
chances are, the error list will reduce.

Error messages can also be confusing. The W3C has published a list of common error messages and
how to interpret them at validator.w3.org/docs/errors.html.
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1.4. For Further Reading

If this introduction to standards has left you hungry for more detail, you can find plenty of in-depth
discussions on the bookshelves and the Web.

1.4.1. Books

Additional books regarding accessibility, HTML, XHTML, CSS (including invaluable books by CSS guru

Eric Meyer) are listed at the ends of the appropriate chapters of this book. For more information on
standards, consider these two volumes.

Designing with Web Standards, by Jeffrey Zeldman (New Riders)

This Is the place to start if you need guidance and practical advice regarding making the switch
to standards. Not only is it extremely thorough and informative, it's actually really fun to read.

Web Standards Solutions: The Markup and Style Handbook (Pioneering Series), by Dan Cederholm
(Friends of Ed)

This book offers practical advice on how to create web content with standards, including
multiple solutions to common issues.

1.4.2. Web Resources

With so many professionals in the online community learning to design with standards, it's no
surprise there are plenty of tips, tutorials, and resources available.

The Web Standards Project (www.webstandards.orqg))

The Web Standards Project is an organization founded in 1998 to push the industry toward
standardization. This site provides numerous compelling articles and helpful resources.

A List Apart (www.alistapart.com)

A List Apart is an online magazine by and for web designers with hundreds of excellent articles
on a variety of topics.
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"Developing with Web Standards; Recommendations and Best Practices"
(www.456bereastreet.com/lab/developing with web standards/)

This article contains lots of practical information and links to additional online resources. It was
essential for the creation of this chapter. Roger Johansson's456bereastreet.com site is a
recommended resource for issues regarding standards.

The World Wide Web Consortium (www.w3.0rqQ)

If you want to know the details about current web standards, go right to the source.
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Chapter 2. Designing for a Variety of
Browsers

Most web authors agree that the biggest challenge (and headache) in web design is dealing with a
multitude of browsers and their varying support of web standards. Does a page that is designed to be
functional on all browsers necessarily need to be boring? Is it possible to please everyone? And if not
where do you draw the line? How many past browser versions do you need to cater to with your
designs?

The situation is better than it was a few years ago, but the struggle is not over. For instance, you car
now be confident that at least 99% of users have browsers that support nearly all of HTML 4.
Unfortunately, there are still inconsistencies in the way Cascading Style Sheets are implemented. An
of course, older browser versions that pre-date the current standards take a long time to fade away
entirely.

This chapter provides background information, statistics, and current wisdom from professional web
designers that may help you deal with browser differences. It focuses on the traditional graphical
computer-based browsers that developers generally keep in mind. Web browsing clients for mobile
devices are discussed in Chapter 3, and assistive browsing devices for the disabled are addressed In
Chapter 5.
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2.1.

Browser History

The story of the browser provides useful context for the way web sites are currently designed and
developed. This brief and simplified timeline highlights a few of the significant events in the
development of the major browsers that have led to the current web design environment.

- If you are interested in the history of browsers and the Web, take a look at the

o thorough timeline and the old browser emulators at Deja Vu (vww.dejavu.orqg).

WY

J':.|'.-_.

1991 to 1993: The World Wide Web is born

1993:

1994:

1996:

Tim Berners-Lee started his hypertext-based information management at the CERN physics
research labs. Text-only pages could be viewed using a simple line-mode browser.

NCSA Mosaic is released.

The Mosaic browser was created by Marc Andreessen, a student at the National Center for
Supercomputing Applications (NCSA) . Although it was not the first browser to allow graphics tc
be placed on the page, it was certainly the most popular due to its cross-platform availability.
The ability to add images to documents was one of the keys to the Web's rapid rise in
popularity. Mosaic also supported sound, video, bookmarks, and forms. All web pages at this
time were displayed in black text on a gray background.

Netscape 0.9 is released.

Marc Andreessen formed Mosaic Communications Corp. (which later became Netscape
Communications) and released the Netscape 0.9 browser. The early browsers werenot free
(except to students and teachers). To offer a superior experience over such freely available
browsers as Mosaic and thereby attract customers, Netscape created its own HTML tags
without regard for the traditional standards process. For example, Netscape 1.1 included tags
for changing the background color of a web page and formatting text with tables.

Microsoft Internet Explorer 3.0 is released

Microsoft finally got into the Web game with its first competitive browser release, complete wit|
Its own set of tags and features. It was also the first browser to support style sheets, which at
the time were an obscure authoring technique.

1996 to 1999: The Browser Wars begin.
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1998:

2000:

2000:

2003:

2005:

downloaded from: lib.

For years, the web development world watched as Netscape and Microsoft battled it out for
browser market dominance. The result was a collection of proprietary HTML tags and
Incompatible implementations of new technologies, such as JavaScript, Cascading Style Sheets
and Dynamic HTML. On the positive side, the competition between Netscape and Microsoft also
led to the rapid advancement of the medium as a whole.

Netscape releases its Communicator code under an open source license

This bold move enabled the thousands of developers to participate in improving Communicator
In the end, they decided to scrap it all and start from scratch. The Mozilla group, made up In
part of Netscape employees, guided the development of the open source browser and soon
expanded to a complete application platform.

Internet Explorer 5 for the Mac is released

This iIs significant because it is the first browser to fully support the HTML 4.01 and CSS 1
Recommendations, setting the bar high for other browsers in terms of standards compliance. I
IS also the first browser to fully support the PNG format with alpha transparency.

Netscape iIs sold to AOL.

This was regarded as Netscape's official loss to Microsoft in the Browser War. Entwined in the
operating system of every PC running the Windows operating system, Internet Explorer was a
formidable foe. Netscape lost important ground by releasing bloated all-in-one applications anc
taking several years off to rewrite its browser from scratch for the Netscape 6 release. As of
this writing, Netscape Is just a blip on the browser usage charts at a mere 1% for all combined
versions, compared with approximately 90% for all combined versions of Internet Explorer.

The Mozilla Foundation is formed.

Open source Mozilla code continued development under the newly formed Mozilla Foundation
(funded in part by AOL).

Mozilla's Firefox browser iIs released

Firefox 1.0 caused much fanfare in the development community due to its strong support of
web standards and its improved security over Internet Explorer. Firefox is important because it
was the first browser to make a significant dent in Microsoft's share of the browser market.
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Rendering Engines

A rendering engine, also known as a layout engine, is the code that tells the browser how
to display web content and available style information in the browser window. The
rendering engine is responsible for the size of an unstyledhl heading or how a horizontal
rule looks on the page. It's also the key to the correct implementation of CSS and other
web standards.

The first separate and reusable rendering engine was Gecko, released by the Mozilla
developers in 1998. It was notable for its small size and excellent support for standards.
Now web developers pay attention to underlying rendering engines as a key to
understanding a browser's performance.

The Wikipedia, an online collaborative encyclopedia, has a detailed comparison of
rendering engines, where they are used, and what they support at
en.wikipedia.org/wiki/Comparison of layout engines.
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2.2. Browser Roll-Call

It is critical that professional web developers be familiar with the most popular browsers in current
use and not just the ones on their own desktops. This section provides basic information about the
browsers that web developers care about most, whether because of total share of web usage
(Internet Explorer 6 for Windows) or because its technology and standards support is important to
the development community (Opera). The browsers listed here make up more than 99% of total

usage as of this writing.

i &

W

J':.|'.-_.

browsers.evolt.org.

- There are scores of less common browsers, some with loyal followings, as well
— as older browser versions that are still in use. Unfortunately, it is not possible to|
list them all in this chapter. Evolt.org, a site for the web development
community, keeps a complete archive of browsers old and new at

Table 2-1 lists the browsers and their release dates, platforms, rendering engines, and level of
standards support, while the following sections describe each browser in more detail.

Table 2-1. Various web browsers

Browser Release date Platform
Microsoft : :
Internet Explorer 2001 Wu_ﬁdows, Linux,
Unix
6
Microsoft
Internet Explorer 1999 (5), Windows, Linux,
5 and 5.5 2001 (5.5) Unix
(Windows)
Microsoft
Internet Explorer 2000 Macintosh
5 (Macintosh)
Windows,
Netscape . IL\J/Ia_cmtosh, Linux,
Navigator 7 nix

downloaded from: lib.ommolkefab.ir

Rendering
engine

Trident IV

Trident 11 (5)
and 11l (5.5)

Tasman

Gecko

Standards support

CSS 1, some CSS 2, some
CSS 3, ECMAScript, DOM
(with proprietary
Implementations and quirks)

Most CSS 1, some CSS 2 (with
bugs), partial support of
ECMAScript/DOM

CSS 1, some CSS 2, some
CSS 3, ECMAScript, DOM
(buggy and not complete)

CSS 1, most CSS 2,
ECMAScript, DOM
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Rendering

Browser Release date Platform : Standards support
engine
Netscape windows. Linux. Some basic CSS 1 JavaScript,
: 1997 ) : N/A no DOM because it was
Navigator 4 Macintosh, Unix

written after NN4's release

2005 (pre 1.0

oy 1.0 \r/z'fjgfls Windows, Linux, . CSS 1, most CSS 2, some CSS
' . . Macintosh, Unix 3, ECMAScript, DOM
available In
2004)
CSS 1, most CSS 2,
Windows, Linux, ECMAScript, DOM (Opera 7
Opera 8.5 2005 Macintosh, Unix Presto was the first version with DOM
support)
most CSS 1, some CSS 2,
Safari 2002 Macintosh OS X KHTML some CSS 3, ECMAScript,
DOM (with bugs)
Windows (there is CSS 1, some CSS 2,
America Online Various g I_\/Iaf: version, but Trident ECMAScript, DOM (same as
It iIsn't as well Internet Explorer, but expect
supported) additional buggy behavior)
Lynx 1993 Unix, Windows, N/A

Macintosh

2.2.1. Microsoft Internet Explorer 6

Internet Explorer 6 is the browser that comes with Windows XP, although it is also available for older
Windows versions. As this book goes to press, Version 6 alone currently accounts for more than half
of all web usage. Unfortunately, it is also notorious for inconsistent standards support. Microsoft has
plans to release IE 7, which promises better security (the Achilles' heel of previous versions) and
better standards support, with special attention to Cascading Style Sheets Level 2.1.

For information on designing for Internet Explorer, visit Microsoft's Internet Explorer Developer
Center (part of its MSDN online developer's network) atmsdn.microsoft.com/ie/default.aspx.
Additional information is available on the Microsoft product pages at
www.microsoft.com/windows/ie/.

2.2.2. Microsoft Internet Explorer 5 and 5.5 (Windows)

Released in early 1999, IE 5 was the first major browser with XML support. Because it is tied to
several older Windows versions, it still accounts for 5 to 10% of browser usage as of this writing.
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2.2.3. Microsoft Internet Explorer 5 (Macintosh)

Internet Explorer 5 for the Macintosh was released in 2000 and offered never before seen high levels
of standards compliance and features that even IE 6 for Windows has yet to match. Microsoft stoppe
development with Version 5.2.3 but still offers free downloads of the latest versions of IE 5/Mac for
OS X (5.2.3) and OS 9 (5.1.7).

2.2.4. Netscape Navigator 7

This latest version of Navigator was released in 2002, with additional 7.x releases in 2003 and 2004.
It is essentially the Mozilla browser wrapped in the Netscape brand. It accounts for a startlingly small
share of web traffic (less than 1%). Netscape's previous meaningful release was Version 6, which wa
years in the making, had numerous problems with standards and failed to gain back the market
share gobbled up by Internet Explorer during its overlong development. A beta of Version 8 is
available as of this writing.

For information about the Netscape browser, go tobrowser.netscape.com. Starting in October 2004,
Netscape shut down its online developer resources. Mozilla.org is trying to gain rights to archive and
publish those documents.

2.2.5. Netscape Navigator 4

Netscape Navigator and Communicator 4 was once the king of the browser world. Now Iits user base
has dwindled to a fraction of a percent. Even so, web developers may consider a site's performance
In Navigator 4 because it is typical of browsers with minimal support for current standards such as
Cascading Style Sheets. Also, web developers can assume that users who still use Netscape 4 really
have no alternative, for instance, because it is installed by their organization or is built into an
application. While designers generally don't worry about matching layouts exactly in Netscape 4, it is
critical that no content gets lost and that advanced CSS or scripting techniques don't crash the
browser.

2.2.6. Firefox 1.0

Firefox (previously Firebird) is an open source browser based on Mozilla code. Its popularity explodec
In the development community for being small, fast, and highly standards compliant. It also offers
features such as tabbed browsing, pop-up blockers, integrated Google search, and better security
than Internet Explorer, enabling Firefox to be the first browser to take a bite out of IE's market
share. Because it is open source, many useful extensions have been created for it (see the sidebar,
"Web Developer Extension for Firefox").

Download and find out more about Firefox at the Mozilla web site,www.mozilla.orqg.
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Web Developer Extension for Firefox

Web developers are raving about the Web Developer extension for Firefox created by
Chris Pederick. The extension adds a toolbar to the browser with tools that enable you to
analyze and manipulate any page in the window. For example, you can edit the style
sheet for the page you are viewing or apply your own. You can get information about the
HTML and graphics on the page. It also allows you to validate the CSS, HTML, and
accessibility of a web page.

Download the Web Developer extension at
chrispederick.com/work/firefox/webdeveloper/.

For a complete list of Firefox extensions, including others for web developers, go to
https://addons.update.mozilla.org/extensions/?application=firefox/.

2.2.7. Opera 8.5

Opera is a lean and mean browser created by Opera Software in Oslo, Norway. Opera is respected fo
Its exact compliance with HTML and CSS standards, extremely quick download times, and a small
minimum disk requirement. It is free if you don't mind ad banners as part of the interface. To registe
the browser and get rid of the ads, the price is $29. The general public is not likely to flock to Opera,
and it never so much as blips in the browser statistic charts; however, many developers continue to
test their sites in Opera to make sure their code is clean. The Opera browser is also an important
player in the handheld device market.

For more information about Opera, see www.opera.com.

2.2.8. Safari

Safari is the browser that comes with Mac OS X. It uses the KHTMLrendering engine originally
developed for the Konqueror desktop environment. It is very fast and offers fairly solid support of
standards, although it does have its own bugs.

For more information and downloads, go towww.apple.com/safari/.

2.2.9. America Online

Beginning with Windows AOL 3.0 (32 bit), the AOL client does not have a browser embedded, but
Instead uses the Internet Explorer browser users already have installed in their systems. Therefore,
browser compatibility is mostly independent of a user's specific AOL version. The scant 1 to 2% of
AOL subscribers with Macintoshes use an AOL browser that is built on Gecko.

As of this writing, approximately 97% of AOL users view the Web on Windows machines using

downloaded from: lib.ommolkefab.ir



https://addons.update.mozilla.org/extensions/?application=firefox/
http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Internet Explorer 5.0 or higher. Unfortunately, Internet Explorer's functionality is limited somewhat
when used in conjunction with the AOL client. This is due to the way the specific AOL clients interact
with the browser and AOL's reliance on proxy servers and image compression techniques.

AOL publishes a site specifically for web developers who want their sites to be accessible and
attractive to AOL users. AOL's web developer site can be found atwebmaster.info.aol.com.

2.2.10. Lynx

Lynx is the best-known text-only browser. It has been around since the beginning of the Web and
has been updated to include support for tables, forms, and even JavaScript. Lynx is useful to
developers for testing a site's basic functionality in a non-graphical environment. This is important to
ensure accessibility for visitors with disabilities who may be using Lynx with a speech or Brallle
device.

Lynx is not kept current for all platforms, so you may find only a beta or out-of-date version. Anothe|
alternative is to view your page in a Lynx emulator online atwww.delorie.com/web/lynxview.html.

The Extremely Lynx page (www.subir.com/lynx.html) is a good starting point for finding developer
iInformation for Lynx.

An excellent resource for tracking browser releases and history is Browser
News (www.upsdell.com/browsernews/).
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2.3. Gathering Usage Statistics

Web developers pay attention to the breakdown of browser usage, for the Web at large and more
relevantly for their specific sites, because it directly affects the way they create their pages. There
are several methods for tracking browser usage: free general statistics listings, log analysis tools tha
yOu run on your own server, and professional statistics services.

2.3.1. Global Browser Statistics

If you are interested in a general breakdown of overall browser usage, there are a number of web
sites that provide listings for free. They also offer usage statisticson other useful criteria such as
screen resolution and various web technologies.

The Counter (www.thecounter.com/stats) bases its global statistics on millions of visitors using
thousands of web sites registered with their service. This is an easy (and free) way to get a good
general overview of browser usage.

Another useful resource for browser information, as well as for tutorials on a number of web topics, I
the W3 Schools site www.w3schools.com/browsers). Their statistics seem skewed toward the
development and technically savvy community, as evidenced by the fact that the Firefox browser
makes up nearly 20% of all usage, compared with only 8% at the more generalCounter.com as of
this writing (September 2005).

2.3.2. Server Log Analysis

The most meaningful statistics are those culled from your own site's usage. There are software tools
designed just for this purpose, all of which work basically the same way.

When a browser accesses files from a server, it leaves a record of that transaction on the server,
Including a little data about itself: specifically, its version and the platform it is running on. This
Information is known as the user agent string, and it is used by analysis software to generate
statistics about the browser usage for a site. A typical user agent string might look like this:

Mozilla/l4.0 (conpatible; MSIE 5.5; Wndows 98)

There are dozens of log analysis tools available at a wide variety of costs. Many hosting companies
Include some level of server statistics as part of their hosting packages. You may also install special
statistics software for better reporting. A web search for "web statistics analysis" will turn up many
companies offering statistics analysis.
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Another option is to sign up with a service such as The Counter (mentioned earlier) that puts a
counter on your web page and provides usage stats in exchange for ad placement on your page.

The Mozilla Legacy

Today, we know Mozilla as the foundation that guides the development of the open
source Mozilla software. So it may be confusing to see Mozilla at the beginning of a user
agent string for Internet Explorer, as shown in the earlier example.

The Mozilla identifier at the beginning of a typical user agent string is an interesting
artifact from the earliest days of the Browser Wars. Netscape first released its browser
under the codename Mozilla (a shorthand combination of Mosaic killer and Godzilla).
Mozilla, for its time, was a fairly turbo-powered browser, so webmasters began targeting
their content to it specifically.

When competing browsers (most significantly, Microsoft Internet Explorer) began
featuring similar capabilities, they didn't want to be left out of the targeting action, so
they put the word "Mozilla" in their user agent identification as well. Eventually, everyone
was doing it, so the only way to truly identify the browser version was to include it in
parentheses (such as MSIE 5.5 in the previous example).

The name Mozilla stuck with the Netscape browser through its glory days and continued
to its release as open source software. For more information on the Mozilla Foundation,
see www.mozilla.orqg.

2.3.3. Targeted Statistics Consulting

If you want fairly accurate browser usage statistics, but your own site isn't up and running yet, you
may hire the services of a user trends consultant to analyze usage on similar sites or within a specific
business sector. A place to start is the Web Analytics Association(www.webanalyticsassociation.orq),
which offers a listing of members who provide usage trend reports.
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2.4. Learning from Browser Statistics

However you gather your statistics, they can tell you some important things about your audience anc
how they may experience the Web. Consider Table 2-2, which provides a set of browser statistics
typical of the end of 2005. These statistics may not necessarily be meaningful as you read this book,
but if you are completely unfamiliar with the typical browser breakdowns, these will give you a
ballpark idea.

Table 2-2. Browser statistics for December 2005 from The Counter.com

Browser Usage
Microsoft Internet Explorer 6 83%0
Microsoft Internet Explorer 5 3%
Mozilla/Firefox 8%0
Safari 2%0
Unknown 1%
Opera X.X 1%
Netscape 7 1%
Netscape compatible < 1%
Microsoft Internet Explorer 4.x < 1%
Netscape 4.X < 1%
Konqueror < 1%
Netscape 6 (and older versions) < 1%

2.4.1. What You Can Learn

Once you have statistics in hand, what conclusions can you draw from them? Even statistics as
general as those in Table 2-2 provide a jumping off point for thinking about how they might impact
design.

2.4.1.1. Standards support

The good news is that 99% of browsers in use today support some level of current standards, at leas
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on paper. Unfortunately, the reality iIs that even browsers with strong standards supporthave their
own quirky implementations and bugs that require developers to jump through hoops, particularly
when it comes to CSS, ECMAScript (JavaScript), and the DOM. That's where web design and
development can feel like a black art. Technigues for addressing CSS browser bugs are covered In
detail in Chapter 25.

2.4.1.2. Dominance of Windows and Internet Explorer

As of this writing, the vast majority (83%, according to these statistics; others vary) of web traffic iIs
happening on Windows machines running Internet Explorer 6. That means you cannot afford to
Ignore its unique behaviors and requirements. For example, knowing that more than 80% of your
visitors will not be able to zoom text when its size has been specified in pixel units should influence
the way you size text with style sheets. Other examples of Internet Explorer's special needs are liste«
In Chapter 25.

Version 7 Is nearing its final release as of this writing, and IE 6 will eventually fall to second in the
rank, but it takes several years for old browser versions to fade from use completely.

2.4.1.3. Persistence of old browser versions

Speaking of old browser versions, the statistics above show that browsers such as Netscape 4,
originally released in 1997, are still hanging around. In fact, statistics show that there are still a
handful of hits from Netscape 2.

With the vast volume of web traffic, even less than 1% could amount to millions of users. If your
revenue depends on them, you must continue to keep them in mind and make sure that your site is,
at the very least, functional on even the oldest browsers.

2.4.2. Browser Usage Trends

What the statistics above do not show us are some important browser developments over time. The

most drastic trend, of course, Is Microsoft's complete domination of the browser arena. In mid-1997,
Netscape Navigator enjoyed a comfortable 70 to 80% of overall browser usage (according to statistic
sites such as those listed earlier); by 1998, that share was down to 50%. Now, all versions combinec
make up just 1%o.

It seemed Internet Explorer was unstoppable, that was until 2005, when it suffered its first drop In
browser usage to Mozilla's free Firefox browser. There was a grass-roots campaign to promote
Firefox (www.spreadfirefox.com) as an alternative browser to people fed up with IE's security holes.
Firefox usage quickly expanded to 5 to 10% of all browser usage (depending on whose stats you
use). As of this writing, its rise iIs slowing. Even so, it has caused Microsoft to recognize the need to
Improve its security and to continue development of a standalone browser application. Microsoft has
plans to integrate web browsing functions so fully into its operating system that browser software as
we know it may be obsolete.
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2.5. Dealing with Browser Differences

How do professional web designers and developers cope with the multitude of browsers and their
varying capabilities?

In the past, it required some tough decisions or a lot of extra work. It was common to create multipl
versions of a site to ensure similar functionality. Some designers played it safe and avoided any web
technology more advanced than basic HTML. On the other end of the spectrum were designers who
chose to design cutting edge sites exclusively for the latest version of one specific browser. We can
thank the Browser Wars of the late '90s for that chaos.

Web standardsor more important, the fact that the major browser developers have finally started to
support themhave simplified the way designers cope with the multitude of browsers in use. Gone are
the days of choosing sides or building several versions of the same site. Today, It is possible to creat:
sites that are accessible to 100% of browsers and that look good in the vast majority of them. The
trick is following the standards yourself in the way you write, style, and program your content.

Note that | said "possible" Iin the last paragraph, and not "easy," to create sites for all browsers. As o
this writing, the web environment, although inching towards standards compliance, is not there yet.
There are still inconsistencies, even Iin the current browser versions, that require some fancy coding
to deliver a consistent cross-browser experience. While we are in this period of transition, there are
still some old-school techniques that are common practice or even necessary despite going against
W3C recommendations.

Bugs aside, sticking with standards is still the primary tool to ensuring your site is usable for all users
on all browsers. Following are some specific strategies for addressing varying browser capabilities.

A Little Help from Authoring Tools

Both Adobe GolLive and Macromedia Dreamweaver provide tools that give you feedback
on your design's performance in various browsers. GoLive provides a complete list of
browser profiles that change the appearance of the document in the Layout window.
Simply select a profile from the View palette and the Layout window simulates how your
page will look when viewed with that browser. This can allow you to make certain
adjustments in real time, without the need to open multiple browsers for testing.

Dreamweaver has a Check Target Browser feature that checks your code against a list of
browser profiles to see if any tags or attributes are unsupported and then generates a
report with its findings. To take some of the guesswork out of browser support for
scripting, Dreamweaver allows you to set a target browser. Dreamweaver then limits the
behaviors you can select to just those supported in that browser. The program also
Includes built-in functions for performing browser detection.
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Dreamweaver users may also be interested in the bookBuild Your Own Standards
Compliant Website Using Dreamweaver 8, by Rachel Andrew (Sitepoint).

2.5.1. Document Authoring

It Is iImportant to keep in mind that your primary goal on the Web is to communicate. While it may
not be possible to make your site look exactly the same on all browsers, you can be sure your
content iIs accessible and usable, at the very least, by following standards recommendationgor
marking up your content.

Start with good markup

When an HTML document is written in logical order and its elements are marked up in a
meaningful way, it will be usable in even Mosaic 1.0 (try it yourself on the Mosaic emulator at
Dejavu.org). Plus, you have to figure that if a visitor is using Netscape 2.0, your page won't
look any worse than any other.

Follow accessibility guidelines

The techniques that make your site accessible to people with disabilities also ensure that your
site can be viewed on all browsers, including old versions, text-only browsers, and micro-
browsers in handheld devices. See Chapter 5 for more information on accessibility.

2.5.2. Style Sheet Tactics

Now that HTML has resumed the role of providing document structure, Cascading Style Sheets bear
the burden of delivering consistent page layouts and formatting. The good news is that the vast
mayjority of browsers support CSS Level 1, so you can do basic text formatting with peace of mind
that the majority of your visitors will see it the way you intend.

The bad news is that there are still inconsistencies in the way much of the specification is
Implemented, even by those browsers who claim full CSS support. So CSS implementation still
requires some extra effort to achieve consistent results. In some cases, It is necessary simply to live
with one browser displaying items a few pixels off. Remember, the goal is to communicate. A few
pixels shouldn't matter.

The specifics of known bugs, limitations, and workarounds are covered inChapter 25, so | won't go
Into detail here. But | can show you a general style sheet strategyfor addressing the special needs of
all browsers. This technique comes from web standards guru Jeffrey Zeldman. In his book,Designing
with Web Standards(New Riders), he describes the Best-Case Scenario Design Method.

The crux of the method (in addition to the proper use of XHTML and CSS) is to design for your
favorite full-featured, standards-compliant browser. This is a departure from the past practice of
checking how pages looked in the lowest common denominator browsers first. Then test your page t«
make sure it looks and works the same in comparable standards-compliant browsers. If it doesn't
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look the same, you may need to use some fancy CSS tricks to work out the kinks.

Once you have the design working acceptably in the modern browsers (which are used by the vast
majority of users), take a look at it in a noncompliant browser, such as Netscape 4. If it looks okay,
you're done. If not, the solution is to separate your style sheet into two separate sheets: one with
just the basic CSS features and another with advanced rules features for browsers that understand
them. Link the advanced style sheet using@ nport to hide it from browsers that wouldn't know what
to do with it.

Knowing which rules are basic and which are advanced takes research, testing, and practice. With
some trial and error, you should be able to design a site that looks the way you want it to in the top-
model browsers but still is acceptable in older versions.

2.5.3. Programming

The standards that govern web behaviors are the scripting language ECMAScript (so close to
JavaScript 1.5 that it is usually just referred to by the less technical sounding moniker, JavaScript)
and the Document Object Model (DOM), which defines the components of a web page that can be
manipulated.

There is the same good news/bad news scenario for JavaScript andthe DOM. Although 99% of
compliant browsers profess to support the standards, they are fraught with bugs and inconsistencies.
Some browsers do not support certain JavaScript functions. Microsoft has added its own extensions
to the DOM that work only in Internet Explorer. And so on.

For the remaining 1% of browsers that do not support the DOM at all (hamely Version 4 browsers),
there are no simple workarounds. It is usually necessary to serve an alternative version of the page
that uses scripting functions those browsers can understand, or to provide an explanatory page
without scripts at all that would work on any browser.
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2.6. Know Your Audience

Although by following standards-driven development techniques, you ensure that your site is usable
for all visitors, you may decide to embrace or steer clear of certain technologies based on knowledge
of your audience. Before designing a new site, be sure to spend time up front researching the likely
platforms, browsers , technical savviness, and connection speeds of the users you are targeting. If
you are redesigning an existing site, spend time with the server logs to analyze past site usage.

There are no browser-support guidelines that can anticipate every design situation; however, the
following scenarios should start you thinking:

e If your site Is aimed at a consumer audiencefor instance, a site that sells educational toys to a
primarily parent audiencedon't ignore your site's performance and presentation in the AOL
browsers or older browser versions over dial-up connections.

e If you are designing for a controlled environment, such as a corporate intranet or, even better,
a web-based kiosk, you've got it made! Knowing exactly what browser and platform your
viewers are using means you can take full advantage of the bells and whistles (and even
proprietary features) appropriate to that browser. If you are designing a standalone kiosk, you
may even have the luxury of loading the fonts you want to use. Just be sure your design won't
crash the browser, because there won't be anyone there to restart it for you immediately.

e If your site is about the technology being used, such as SVG graphics or Flash animations, you
have every right to expect users to use the appropriate browser or plug-in to catch up with you
content. But it might still be nice to at least provide some screenshots or other alternative

content to let the others know what they're missing.

e If you are designing a government site, you are required by law under Section 508 to make
your pages accessible to all browsing devices. For more information, seeChapter 5.
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2.7. Test!

The final word Iin the dilemma of designing for a variety of browsers istest! Always test your site on
as many browsers, browser versions, and platform configurations as you can get your hands on.

Professional web design firms run their sites through a vigorous quality assurance phase before going
"live." They generally keep a bank of computers of varying platforms and processing powers that run
as many versions of browsers (including Lynx) as possible.

Another option is to subscribe to a screen capture service such as Browser Cam. For a monthly fee,
you can enter the URL of a page you want to check, and Browser Cam creates screen captures of the
page In all the operating systems and browsers you select. This makes it easy to see which browsers
are having problems without needing to run copies of all of them yourself. Read more at
browsercam.com.

If you have extremely limited resources, make the site available on a private test site and take a lool
at it on your friends' computers. You might view it under corporate conditions (a fast Windows
machine with a 6.0 browser and a T1 connection), and then visit a friend at home to see the same
site on AOL with a 56K modem. (If nothing else, this is a good excuse to get away from your
computer and visit your friends.)

Although your pages will certainly look different in different environments, the idea is to make sure
that nothing is outright broken and your content is communicated clearly.
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Chapter 3. Designing for a Variety of
Displays

A simple fact of web publishing is that your page is at the mercy of the software and hardware
configuration of each individual user. A page that looks great on your machine may look radically
different when viewed on another user's setup. This is partly due to the browser's functionality (as
discussed in Chapter 2) and the individual user's preferences (font size, colors, etc.), but the display
device itself also plays a large part in the user's experience.

This chapter looks at the ways in which design decisions are influenced by a wide range of displays
and viewing conditions. The variation in display is a function of the monitor's size (or, more
accurately, its resolution), color capabilities, and user's personal preferences. However, it is
Important to keep in mind that the diversity does not end there. Some users may be watching your
web page on TV. Still others may be viewing it in the palm of their hand on a PDA (personal digital
assistant) or cell phone. Sight-impaired users may be listening to your page, not viewing Iit.

How do you create a page that works in a cinema-display computer monitor and a postage-stamp
sized cell phone? Once again, web standards are the answer. The W3C guides the development of
web technologies in a way that ensures that the Web Is accessible to all manner of devices. As
designers and developers, our job is to author documents in a way that they make sense in any
environment. That means logical, well-structured markup, uncluttered by presentation instructions
that may not be appropriate for a particular medium. In fact, Cascading Style Sheets include a
function that allows you to create different style sheets targeted to particular media such as print,
screen, and handheld.

As most web viewing does take place on computer monitors, this chapter starts with a look at how
monitor resolution iImpacts web page design.
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3.1. Designing for Unknown Monitor Resolutions

Browser windows can be resized to any dimension, limited only by the maximum size of the monitor.
Designing for an unknown amount of browser real estate is a challenge unique to web design and on
that is particularly troublesome for designers who are accustomed to the printed page.

Many web designers want to know which monitor resolutionto design for. As with most web design
Issues, there is no "right" way to design for the Web, and your decisions should always be guided by
your knowledge of your target audience and the purpose of your site. Still, it is helpful to understand
the environment and to know how others are maneuvering within it.

This section looks at the range of monitor resolutions and presents the current wisdom on making
appropriate design decisions.

3.1.1. Standard Monitor Sizes and Resolutions

The first step in determining the likely size of your web page is to look at the maximum amount of
space provided by the computer monitor. Computer monitors come in a variety of standard sizes,
typically measured in inches, ranging from 12" laptop displays all the way up to 30" cinema displays.

A more meaningful measurement, however, iIs monitor resolution: the total number of pixels
available on the screen. The higher the resolution, the more detail can be rendered on the screen.
Resolution is related to but not necessarily determined by monitor size. Depending on the video card
driving it, a single monitor can display a number of different resolutions. For instance, a 17" monitor
can display 800 x 600 pixels, 1024 X 768 pixels, or even higher. The following is a list of some
standard monitor resolutions supported by Windows and Macintosh platforms. This is not a complete
listing, merely the most commonly occurring configurations.

e 640 x 480

e 800 x 600

e 1024 x 768
e 1152 x 870
e 1280 x 1024

e 1600 x 1200

It iIs important to keep in mind that the higher the resolution on a given monitor, the more pixels are
packed into the available screen space. The result is smaller pixels, which will make your images and
page elements appear smaller as well. For this reason, web measurements are made In pixels, not
Inches. Something that appears to be an inch wide on your system may look smaller or larger on
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other screens. Chapter 28 further discusses resolution as it applies to graphics.

3.1.2. Live Space Iin the Browser Window

Knowing the size of the monitor is just the beginning. The operating system and the interface
components of the browser itself (known as the browserchrome ) occupy a fair amount of screen
space. The amount of space that is actually available within the browser window, (the browser
canvas ), Is dependent on the computer's operating system, the browser being used, and the
Individual user's preference settings.

Table 3-1 lists the amount of canvas space that is available at standard monitor resolutions.
Measurements were taken with the browser maximized to fill the monitor and with all possible
chrome elements such as buttons, location bars, and scrollbars visible. In a way, this can be
considered a worst case scenario for available space (with the browser maximized).

Bear in mind that these are theoretical extremes, and actual browser window dimensions will vary.
Users may have some of the buttons showing, but not all of them. Scrollbars turn on and off
automatically, so they are difficult to anticipate. Users with high monitor resolutions (1024 pixels
wide and higher) do not necessarily open their browser windows to fill the whole area, but may keep
several narrow windows open at the same time.

Table 3-1. Minimum canvas dimensions at various monitor resolutions

Browser 640 x 480 800 x 600 1024 x 768 1280 x 1024
Windows

Internet Explorer 6 620 x 309 780 x 429 1004 x 597 1260 x 853
Firefox 1.0 621 x 291 781 x 421 1005 x579 1261 x 835
Netscape 72 625 x 258 785 x 378 1009 x546 1265 x 802
MacintoshP

Safari 625 x 352 785x472 1009 x 640 1265 x 896
Firefox 1.0 625 x 328 785 x448 1009 x 616 1265 x 872
Internet Explorer 5.2 625 x 334 785 x454 1009 x 622 1265 x 878
Netscape 72 625 x 340 785 x460 1009 x 628 1265 x 884

a Netscape measurements are taken with MySidebar hidden. MySidebar takes up 170 pixels of

horizontal space

b Macintosh widths are measured with no launch bar visible on the side of the screen.

The dimensions for Microsoft Internet Explorer on an 800 x 600 monitor are in bold because they

represent the available canvas area for a typical lowest common denominator user. Because as mucl
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as 80% of web traffic uses Internet Explorer on Windows, and because as many as a quarter of user:
have 800 x 600 monitors, it is current web design practice to make sure pages fit comfortably within

780 x 429 pixels in order not to alienate this significant percentage of users. Designing to fit specific
window sizes Is discussed later in this chapter.
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3.2. Fixed Versus Liquid Web Pages

Closely related to the issue of varying monitor resolutions is the question of whether web pages
should be designed to be liquid (resizing and adapting to various window sizes, also called "fluid"
design) or fixed at a particular size (giving the designer more control of the page's dimensions).
There are very strong opinions on both sides, and there are good reasons for and against each
approach, naturally.

You may find that you choose a fixed structure for some sites and allow others to be liquid, or you
may have strong convictions that one or the other approach is the only way to go. Either way, It is
useful to be familiar with the whole picture and the current opinions of professional web designers
(see "The Layout Debate" sidebar). This section attempts to present a balanced overview of the
possibilities and the pitfalls.

The Layout Debate

The guestion of whether fixed or liguid page layouts are most appropriate for web pages
has sparked impassioned debate among professionals in the web design community.
There I1s an undeniable trend toward fixed-width layouts (presumably due to the desire to
control line lengths), but there are still staunch proponents of liquid designs as best for a
medium where the canvas size is unknown. To get caught up with both sides of the
debate, start with these articles and blog entries (they all have links to additional points
of view):

e "On Fixed vs. Liquid Design," by Doug Bowman (experimenting with fixed-width
design at www.stopdesign.com/log/2003/12/15/fixedorliquid.html)

e "More on fixed widths," by Richard Rutter (pro-liquid design article at
clagnut.com/blog/269/)

e "Fixed Fashion," by Jeremy Keith (pro-liquid design post at
www.adactio.com/journal/display.php/20050415012704.xml)

e "The Benefits of a Fixed Width Design," by Mike Golding
(www.notestips.com/80256B3A007F2692/1/TAIO-5TT34F)

3.2.1. Liquid Layouts

Web pages are fluid by default. The behavior of the "normal flow" of a web document is to flow Into
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the browser window, filling all available space in the canvas area. When the browser window Is

resized, the elements reflow to adapt to the new dimensions. Many designers make a conscious
decision to construct pages that adapt to the stretching and shrinking of browser windows. This
approach comes with advantages and disadvantages.

3.2.1.1. Advantages and disadvantages of fluid web pages

The advantages of a flexible design include:

e You don't need to worry about choosing a target monitor resolution.

e The whole window is filled, without the potentially awkward empty space left over by many
fixed-width designs.

e Designing liquid pages is in keeping with the spirit and the nature of the medium. A "good" web
page design by these standards is one that is functional to the greatest number of users.

Keep in mind, though, these potential pitfalls of a flexible design:

e On large monitors, the text line length can get out of hand when the text fills the width of the
browser. Long lines of text are particularly uncomfortable to read on a screen. (Note, line lengtl
on liguid designs could be controlled by themax-w dt h CSS property, but it is not supported by
Internet Explorer 6 or earlier. One day, It will be a tool for addressing the line-length issue.)

e Elements float around on large monitors, making the design less coherent and potentially more
difficult to use. Likewise, on very small monitors, elements can get cramped.

e The results of flexible design are unpredictable, and users will have varying experiences of your
page.

3.2.1.2. Creating flexible pages

The key to creating web pages that resize proportionally to fill the browser is using relative
measurements, such as percentages) in your style sheets, tables, or frames or not specifying
measurements at all and allowing elements to size automatically.

As an example, let's consider a web page that is divided into two sections: a main content column
and a links column (Figure 3-1). By using percentage values for the di vs, table cells, or frame
measurements, the columns and elements will remain proportional to one another. In this example,
the main content column takes up 75% of the screen regardless of the size of the browser window.
Note that the content of that column reflows to fill the available width.

Figure 3-1. A flexible web page with proportional columns
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Using style sheets, you can also set the contents of the page to flex based on the user’'s text size
preference by setting measurements inems, a unit used In printing to refer to the width of one
capital letter M. In CSS, an em iIs equal to the font size; in other words, an em unit in 12-point text I
12 points square. Using em measurements for element dimensions, margins, line-height, and so on
ensures that page elements scale proportionally with the user's chosen text preference.

3.2.2. Fixed-Width Design

If you want more control over the layout of a page, you may opt to design a web page with a fixed
width that stays the same for all users, regardless of monitor resolution or browser window size. This
approach to web design is based on design principles learned In print, such as a constant grid, the
relationship of page elements, and comfortable line lengths. It is a popular approach among the
standards-based design crowd as of this writing, but that may only indicate a trend, not that it is the
superior approach to web page layout.

3.2.2.1. Advantages and disadvantages of fixed-width design

These are the advantages of fixed-width design:
e The basic layout of the page remains the same regardless of canvas size. This may be a priority
for companies interested Iin presenting a consistent corporate image for every visitor.

e Fixed-width pages and columns provide better control over line lengths, preventing them from
becoming too long when the page Is viewed on a large monitor.

Consider also these disadvantages:

e If the available browser window is smaller than the grid for the page, parts of the page will not
be visible and may require horizontal scrolling to be viewed. Horizontal scrolling is a hindrance
to ease of use, so it should be avoided. (One solution is to choose a page size that serves the
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most people, as discussed later in this section.)

e Elements may shift unpredictably if the font size in the browser is larger or smaller than the fon
size used In the design process.

e Trying to exert absolute control over the display of a web page is bucking the medium. The Wel
IS not like print; it has its own peculiarities and strengths.

3.2.2.2. Creating fixed pages

Fixed web page designs are created by using exact pixel measurements for all the elements on the
page. Figure 3-2 shows a two-column web page similar to the one inFigure 3-1; however, this one
has been sized to exactly 900 pixels wide, with the two columns set to 700 and 200 pixels,
respectively.

Figure 3-2. A fixed-width web page with exact pixel measurements
viewed on large (left) and small (right) monitors

Style sheets offer the best set of tools for fixed-measurement layouts. In the past, designers resorte
to tricks such as sized transparent graphics to hold "whitespace" on the page and multiple nested
tables to control spacing around elements. Thankfully, these workarounds are no longer necessary.

Style sheets allow you to set specific pixel measurementsfor the page, columns, margins, indents,
and so on. You can also specify the font size in pixels, ensuring the text will wrap similarly for most
users.l”l The CSS Level 2 specification provides tools for the precise positioning of elements on the
page, right down to the pixel. For designers looking for control over layout, style sheets are great
news.

'l Using pixel measurements for font size is problematic, because Internet Explorer users (Version 6 and earlier on Windows)
cannot resize text set in pixels in the browser window. This could create accessibility problems for sight-impaired users who need
to zoom text. Internet Explorer 7 will support this feature, but in the meantime, em units are the best choice for font size. For a
more detailed discussion, see Chapter 18.
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Some visual HTML authoring tools make it easy to create fixed-width designs. Adobe GolLive
(www.adobe.com/products/golive/main.html) has an option for designing your page on a grid as
though it were a page-layout program. GoLive then automatically generates the corresponding (and
often complicated) table. Macromedia Dreamweaver
(www.macromedia.com/software/dreamweaver/) also includes a layout mode with the option of
generating your design using tables or style sheets with absolute positioning.

3.2.2.3. Left-aligned or centered?

When you set your content to a specific width, you need to consider where it should appear in the
browser window. By default, it will be aligned on the left margin, with the extra space in the browser
window on the right. Some designers opt to center the page, splitting the extra space over the left
and right margins. Centering the page may make it feel as though the page better fills the browser
window. Figure 3-3 provides examples of each approach. Neither of these approaches is necessarily
better than the other; it's just a design decision you'll need to make.

Figure 3-3. Positioning fixed-width content on the page

Be aware that there are a few issues regarding centering content in the
browser window in modern browsers. This is discussed inChapter 21.

3.2.2.4. Pop-up and resized windows

For the ultimate in control-freak, fixed-width page design, you can specify not only the size of your
web page, but also the size of the browser window itself.

One way to get the browser window "just so" Is to open a new browser window automatically (known
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as a pop-up window) set to specific pixel dimensions. The drawback to this technique is that pop-up
windows have become associated with annoying, force-fed advertising banners. Many users have
learned to close a pop-up window before the content even has time to load. The seriously annoyed
folks may have taken the time to install a pop-up window blocker on their browser. Others may
simply have JavaScript turned off for security or whatever reasons. The lesson here Is not to put
critical content in a pop-up window, and if you do, label the link accordingly to let people know what
to expect.

Another, more drastic, approach is to run a JavaScript that resizes the user's current browser windov
to accommodate your design. In my opinion, this is just bad mannerslike visiting a stranger's house
and rearranging their furniture without asking. But | will qualify this statement by saying that no
technique is entirely off limits. Sometimes an otherwise bad practice may be the appropriate solution
In this case, automatically resizingthe browser window might be a good backup technique to make
sure a web-based kiosk window is always sized appropriately.

3.2.3. Combination Pages

Of course, web pages need not be all-fixed or all-flexible. It is certainly possible to create pages that
are a combination of the two by setting a specific pixel size for one critical element and allowing the
rest of the page to resize to fill the browser window. InFigure 3-4, the right column has been set to
stay at 200 pixels so the list of links Is always visible, but the main content column is allowed to
resize to fill the available browser window space.

Figure 3-4. A web page with a liquid left column and a fixed-width right
column

3.2.4. Choosing a Page Size

Obviously, If you decide to design a web page at a fixed size, you need to make a decision regarding
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how big to make it. If the page Is too wide, you run the risk of users with lower resolution monitors
missing some of your content as shown inFigure 3-2. It makes sense to design the page to fit
comfortably in the smallest monitors and eliminate the need for horizontal scrolling. This is where
web traffic statistics come in handy.

3.2.4.1. The statistics

Table 3-2 shows the breakdown of users browsing the Web with various monitor resolutions in late
2005, according to TheCounter (www.thecounter.com).

Table 3-2. Resolution statistics as of December 2005 (thecounter.com)

Resolution Usage
640 x 480 < 1%
800 x 600 20%
1024 x 768 56%0
1152 x 864 3%
1280 x 1024 14%
1600 x 1200 <1%
Unknown 2%0

Of course, this Is only an approximation based on traffic to a limited set of web sites. The only
worthwhile statistics are those culled from your own server logs. You can install software to check
browser resolution yourself, or sign up for a tracking service such as TheCounter (free in exchange
for ad placement).

3.2.4.2. Current practice

Based on these statistics, the only definitive conclusion is that it is finally time not to worry about hoy
your page will appear in 640 x 480 monitors (unless, of course, you know the target audience for
your site is likely to have outdated hardware setups).

As of this writing, professional web developers tend to design pages that fit in 800 x 600 monitors.
Although the percentage of people with this monitor resolution is steadily shrinking, with just a fifth
of all traffic, it is still too large a population to risk alienating. For this reason, you will find that most
fixed-width consumer- or business-oriented web sites are designed to be approximately 750 pixels
wide.

If you know that the majority of your visitors will have a higher monitor resolution (such as graphic
designers), or if the right edge of your design does not contain critical content, then it may be safe tc
design to fill the live space of a 1024 x 768 monitor. Very few sites today are designed to fill 1280 x
1024.
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| suspect as 800 x 600 monitors go the way of 640 x 480, we'll be seeing larger and larger web
pages. For now, however, consider 800 x 600 the lowest common denominator monitor resolution.

"Design-to-Size" Developer Tools

There are a few developer tools available that allow you to see how your page will look at
varying browser sizes without needing to change the resolution on your monitor.

One of the niftiest tools out there is the Web Developer Extensionfor Firefox and Mozilla
browsers. The extension adds a toolbar to the browser that has a number of useful tools
for web developers. One of the tools is Resize, which automatically changes the
dimensions of the browser window to your specifications. You can download Web
Developer Extension for free at www.chrispederick.com/work/firefox/webdeveloper/.

Macromedia Dreamweaver provides a Window Size tool that resizes the document
window to a number of standard monitor resolutions. This allows you to see how your
page is fitting the available live space as you design it. The window size is listed as a
pixel dimension (say, 760 x 420) in the bottom-right corner of the document window.
Clicking on the button opens a pop-up menu of standard resolutions.

In Adobe GoLive CS, the dimensions of the page you are working on are displayed in the
lower-right corner. There is a pull-down menu that lets you set the layout window to the
available space for several standard widths (such as 720 pixels to fit in an 800 x 600
monitor) or add your own. Selecting a resolution resizes the layout window.
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3.3. Designing "Above the Fold"

Newspaper editors have always designed the front page with the most important elements "above
the fold," that is, visible when the paper is folded and sitting in the rack.

Likewise, the first screenful of a web site's homepage is the most important real estate of the whole
site, regardless of whether the page is fixed or flexible. It is here that the user makes the decision to
continue exploring the site or to hit the Back button and move along. Web designers have adopted
the term "above the fold" to apply to the contents that fit in that important first screen.

As discussed throughout this chapter, a "screenful" can be quite different depending on the resolutior
of the monitor. To play it absolutely safe, consider the space available for the lowest common
denominator 800 x 600 monitorapproximately 780 x 400 pixels. That's not much room.

Some elements you should consider placing above the fold include:

e The name of the site.
e Your primary marketing message.

e Some indication of what the site is about. For instance, If it is a shopping site, you might place
the credit card logos or shopping cart in the top corner to instantly communicate that "shoppinc
happens here."

e Navigation to other parts of the site. If the entire navigation device (such as a list of links down
the left edge of the page) doesn't fit, at least get it started in the first screen; hopefully users
will scroll to see the remainder. If it is out of sight completely, it is that much more likely to be
missed.

e Any other information that is crucial for visitors to the site, such as a toll-free number or specia
promotion.

e Banner advertising. Advertisers may require that their ads appear at the top of the page.

Monitor Color Issues

Differences in the number of colors a monitor can display (color depth) and how bright or
dark it is (gamma) may also influence your design decisions. Dealing with color issues In
web design is discussed inChapter 28.
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3.4. Mobile Devices

The increased popularity and usefulness of the Web combined with the growing reliance on handheld
communications devices (such as palm-top computers, PDAs, and cellular telephones) has resulted ir
web browsers squeezing into the coziest of spaces. Advancing technology and lower production costs
have made high-resolution color displays and embedded web browsers standard issue on nearly all
new phones and PDAs. This comes as a big improvement over the black-and-white, text-only display:
of only a few years ago, and it is creating a call for mobile-appropriate web content.

3.4.1. Mobile Display Resolution

Because each manufacturer creates its own displays, there are no clear standard screen resolutions
for mobile devices the way there are for computer monitors. But to get you in the ballpark, take a
look at some current specifications. On the low end are standard mobile phones with screen
dimensions of 128 x 128 pixels. Fuller-featured phones typically have resolutions of 176 x 208, 176 >
220, 208 x 208, or as large as 240 x 320. Handheld devices, such as the ubiquitous BlackBerry, spor
screen sizes of 240 x 160 or 240 x 240.

3.4.2. Mobile Browsers

The browsers embedded in mobile phones and PDAs (also known asmicrobrowsers ) are designed to
accommodate the lower memory capacity, low bandwidth abilities, and limited display area of
handheld devices. Some are WAP browserswith limited HTML support (see the sidebar, "WAP and
WML'"), and some are full-featured browsers that support the current web standards and allow acces:
to all the same web content that is available from a PC browser. (Some of the best-known mobile
browsers and their web addresses are listed at the end of this section.)

3.4.2.1. Support for standards

The significant development in mobile browsing technology is the abandonment of WAP (Wireless
Application Protocol) and its authoring language WML (Wireless Markup Language)in favor of the
same web authoring standards set forth by the W3C for web content. The Open Mobile Alliance
(www.openmobilealliance.org), the organization that guides standards for the mobile industry, has
been working in cooperation with the W3C to ensure that web technologies take into account the
needs of the mobile environment. In fact, the W3C has formed the Device Independence Working
Group (www.w3c.org/2001/di) to promote access to a "unified Web from any device in any context
by anyone."

Modern mobile phones and other handheld devices will support XHTML Mobile Profile (XHTML minus
the tags that don't make sense for the mobile environment), ECMAScript Mobile Profile, Wireless CSS
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SVG Tiny (a version of Scalable Vector Graphics especially for mobile devices), among other
standards. This is big news, because web content developers no longer need to learn a special
language to make content accessible to the growing mobile audience. The devices may also continue
to support less strictly authored HTML pages as well as legacy WML.

3.4.2.2. Adapting web content for small screens

What happens when a cell phone accesses a traditional web page? Basically, it does the best it can.
One of the biggest challenges for mobile browsers is rendering big web pages on small screens.
Browser and device developers have created a few solutions to this problem.

WAP and WML

WAP, the Wireless Application Protocol, is a collection of protocols and specifications that
work together to give mobile phones access to Internet-like information. WAP uses
Wireless Markup Language (WML) to create wireless applications just as HTML is used to
create web pages. WML is an application of XML, meaning that it is defined in a
document type definition.

WAP is generally used for creating applications tailored to handheld devices rather than
web pages as we think of them. That is why you often see the phrase "Internet-like
Information" used in regards to WAP. WAP is good for delivering short, pithy bits of data,
such as stock prices, sports scores, movie times, and so on. It is not useful for complex
documents with visual layouts.

WAP and WML are becoming obsolete now that the mobile industry has embraced
standard web technologies on mobile devices.

Shrink-to-fit

The most sophisticated method is to reduce the web page to fit the available width of the
device display. They accomplish this by intelligently displaying the contents of the source HTML
document sequentially and shrinking graphics to fit. The best known browsers that use this
technique are Opera's Small-Screen Rendering technologyand Access System's NetFront
browser with its SmartFit Rendering.

Allow horizontal scrolling

Another option is to simply display the web page at its actual size and enable horizontal and
vertical scrolling to view it all. Some devices offer an option for users to decide whether they
want to scroll the page horizontally (which may be necessary for wide tabular content such as
time tables) or make pages flow into the narrow screen width.
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3.4.3. Designing for Mobile Devices

It should come as no surprise that the prescription for optimizing your visitors' experience in the
mobile environment is creating standards-compliant content. Here are just a couple of tips.

3.4.3.1. Write clean HTML

The best ways to accommodate the limitations of handheld browsers are to mark up documents
semantically and logically and to avoid sinking text in graphics (which you should be avoiding
anyway). The goal is to create a page that works and makes sense even with all the graphics and
tables stripped away.

One example of how logical semantic markup can serve all audiences is the practice of marking up
navigation options as an unordered list in the document source. Cascading Style Sheets can be used
to present the list as a horizontal navigation bar (with graphics, too, if you choose) for graphical
browsers, but microbrowsers and other alternative browsing devices will see a bulleted list of links.
This technique I1s demonstrated in Chapter 24.

3.4.3.2. Use media types

What looks good on a PC monitor may not work at all on the small screen of a PDA. Fortunately, you
can give the PDA its own set of presentation instructions by creating a style sheet crafted specifically
for handheld devices. The HTML nedi a attribute allows you to target a number of media including (bu
not limited to) screen, print, projection, and handheld. CSS media types are discussed in further
detail in Chapter 16.

To create a link to a style sheet that is used only by handheld devices, use the code:

<link rel-"stylesheet" href="snmaller.css" nedi a="handhel d" />

3.4.4. Online Resources

For more information on what is happening in the mobile browsing world, see these useful sites.

3.4.4.1. Mobile standards

These organizations oversee the technology that is continuing to improve the mobile web experience

e Open Mobile Alliance (www.openmobilealliance.org)

e W3C's Device Independence group (Www.w3.org/di)
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3.4.4.2. Mobile browsers

The following are some of the most popular embedded mobile browsers.

e Opera (Opera Software, www.opera.com)

e NetFront (Access Systems, www.access-sys-eu.com)

e Nokia (Nokia, www.forum.nokia.com)

e Openwave Mobile Browser (Openwave, www.0openwave.com)

e Pocket Internet Explorer (Microsoft, www.microsoft.com)

e Picsel (Picsel Technologies, www.picsel.com)

3.4.4.3. Mobile device manufacturers

The major information appliance manufacturers publish information about their products and
technologies for developers. To get you started, a few of the most popular are:

e Forum Nokia (www.forum.nokia.com)

e Ericsson Mobility World (www.ericsson.com/mobilityworld)

e BlackBerry Developers pages (Www.blackberry.com/developers)

3.45. The Web on TV

Some people access the Web via their televisionsets using a set-top box that connects to the
television and either a cable or modem Internet connection. Although it is not as full-featured or
versatile as browsing on PCs, it may offer a convenient and more affordable alternative for some
users. Gaming consoles are another option for using the TV as the display for Internet content.

The only significant player in the web TV arena is MSN TV (formerly WebTV, which hit the market In
1996). As of this writing, it remains barely a blip on the radar screen of overall browser usage, but it
still has millions of users. Some sites are designed specifically for MSN TV.

MSN TV uses a television rather than a monitor as a display device. The canvas area in the MSN TV
browser is a scant 544 x 372 pixels. Principles for designing legible television graphics apply, such as
the use of light text on dark backgrounds rather than vice versa and the avoidance of any elements
less than two pixels in width. These and other guidelines are provided on MSN TV's special developer
site at developer.msntv.com/.

Of particular interest is MSN-TV Viewer, which shows you how your web page will look on MSN TV,
right from the comfort of your computer. It is available for free for both Windows and Mac (although
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the Mac version is antiguated and will not be updated). For information on MSN-TV Viewer, go to
developer.msntv.com/TOOLS/msntvvwr.asp.
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Chapter 4. A Beginner's Guide to the
Server

Even if you focus primarily on what's commonly referred to asfrontend web developmentHTML
documents and web graphicsthe server and the way it is configured may impact the way you work.
In most cases, there is no way to avoid making firsthand contact with the server, even if it's just to

upload files.

For this reason, all web designers should have a basic level of familiarity with servers andvhat they
do. At the very least, this will enable you to communicate more clearly with your server
administrator. If you have permission for greater access to the server, it could mean taking care of
certain tasks yourself without needing to wait for assistance.

This chapter provides an introduction to server terminology and functions, pathnames, and file
(MIME) types. It also discusses uploading files and setting permissions, which designers often need t

do.
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4.1. Servers 101

A server is any computer running software that enables it to answer requests for documents and
other data. The programs that request and display documents (such as a browser) are calledclients .
The terms server-side and client-side, Iin regard to such specific functions refer to which machine is
doing the processing. Client-side functions happen on the user's machine; server-side functions occu
on the remote machine.

Web servers answer requests from browsers (the client program), retrieve the specified file (or
execute a script), and return the document or script results. Web browsers and servers communicate
via the Hypertext Transfer Protocol (HTTP).

4.1.1. Popular Server Software

Any computer can be a server as long as it is running server software. Today, there are many server
packages available, but the overwhelming leaders are Apache and Microsoft Internet Information
Server (11S) .

Apache

The majority of servers today (approximately 70%) run Apache. Powerful and full-featured, it
has always been available for free. It runs primarily on the Unix platform but is also available
on other platforms, including Windows NT/2000 and Mac OS X.

The core installation of Apache has limited functionality, but it can be expanded and customize!
easily by adding modules. Apache calls on each module to perform a dedicated task, such as
user authentication or database queries. You can pick up a copy of the Apache server and its
documentation from the Apache home page at www.apache.org

Internet Information Server (I1S)

This I1s Microsoft's server package, which is also available without charge. IIS runs on the
Windows NT platform. 11S has developed into a powerful and stable server option that is
somewhat easier to set up and maintain than its Unix competitor. It has many advanced serve|
features, including ASP (Active Server Pages)for server-side scripting. As of this writing,
approximately 20% of sites run on IIS servers. For more information, see the Windows Server
System pages at www.microsoft.com/windowsserversystem/.

Two good sites for information and statistics on popular servers are ServerWatch
(www.serverwatch.com) and Netcraft (www.netcraft.com/survey/).

The particular brand of server does not impact the majority of things designers do, such as making
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graphics or developing basic HTML files. It certainly influences more advanced web site building
techniques, such as Server Side Includes, adding MIME types (discussed later in this chapter), and
database-driven web pages. Be certain to coordinate with your server administrator if you are using
your server in ways beyond simple HTML and graphic files storage.

4.1.2. Basic Server Functions

As a web designer, it iIs important that you have some level of familiarity with the following elements
of the web server.

4.1.2.1. Web root directory

When a browser requests a document, the server locates the document, starting with the server's
root directory. This is the directory that has been configured to contain all documents intended to be
shared via the Web. The root directory does not necessarily appear in the URL that points to the
document, so it is important to know what your root directory is when uploading your files.

For example, If the root directory on example.com is /users/httpd/www/ and a browser makes a
request for http://www.example.com/super/cool.html, the server actually retrieves
/users/httpd/www/super/cool.ntml. This, of course, is invisible to the user.

4.1.2.2. Index files

A slash (/) at the end of a URL indicates that the URL is pointing to a directory, not a file. If no
specific document is identified, most servers display the contents of a default file (or indeXile). The
Index file i1s generally namedindex.html, but on some servers, it may be namedwelcome.html or
default.html. Often, there is a hierarchy of index file names that the browser checks for and uses the
one that has been given the highest priority. For example, if a directory contains bothindex.html and
Index.php, the server may be set up to display index.php automatically. This is another small
variation you will need to confirm with your server administrator.

Some servers may be configured to display the contents of the directory if an index file is not found,
leaving files vulnerable to snooping. For this reason, it is a good idea always to name some page
(usually the main page) in each directoryindex.html (or another specified name). One advantage iIs
that it makes URLs to the index page of each directory more tidy (vww.littlechair.com rather than
www.littlechair.com/homepage.html, for example).

Another variable to confirm with your server administrator is whether your
server has been configured to be case sensitive. For case-sensitive servers, the
files iIndex.htm and Index.htm are not equivalent, and can result in missing file
errors.

4.1.2.3. HTTP response header
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Once the server locates the file, it sends the contents of that file back to the browser, preceded by
some HTTP response headers. The headers provide the browser with information about the arriving
file, including its media type (also known as itscontent type or MIME type). Usually, the server
determines the format from the file's suffix; for example, a file with the suffix.gif is taken to be an
iImage file.

The browser reads the header information and determines how to handle the file, either displaying it
In the window or launching the appropriate helper application or plug-in. MIME types are discussed
further at the end of this chapter.

4.1.3. Server-Side Programming

Web pages and sites have gotten much more interactive since the early days of simple HTML
document sharing. Now web sites serve as portals of two-way information sharing, e-commerce,
search engines, and dynamically generated content. This functionality relies on programs and scripts
that are processed on the server. There are a number of options for server-sideprogramming , of
which CGI, ASP, PHP, and Java servlets/JSP are the most common.

4.1.3.1. CGIl (Common Gateway Interface)

Instead of pointing to an HTML file, a URL may request that a CGI program be run. CGI stands for
Common Gateway Interface, and it's what allows the web server to communicate with other
programs (CGI scripts ) that are running on the server. CGI scripts are commonly written in the Perl,
C, or C++ language.

CGI scripts are the traditional methods for performing a wide variety of functions such as searching,
server-side image map handling, and gaming; however, their most common use is form processing
(information entered by the user through entry fields in the document). As other more powerful
options for interfacing with databases become available (such as ASP, PHP, and Java servlets),
traditional CGIl programming iIs getting less attention.

Most server administrators follow the convention of keeping CGI scripts in a special directory named
cgi-bin (short for CGl-binaries). Keeping them in one directory makes it easier to manage and secure
the server. When a CGI script is requested by the browser, the server runs the script and returns the
dynamic content it produces to the browser.

4.1.3.2. ASP (Active Server Pages)

ASP (Active Server Pages) Is a programming environment for Microsoft's Internet Information Server
(11S). It is primarily used to interface with data on the server to create dynamically generated web
pages. It can also be configured to process form information.

Often, you'll come across a web document that ends in the.asp suffix (as opposed to .html). This
Indicates that it is a text file that contains HTML and scripting (usually written in VBScript) that is
configured to interact with ASP on the server.
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For more information on ASP, see Microsoft Developer Network's page entitled "ASP from A to Z" at
msdn.microsoft.com/workshop/server/asp/aspatoz.asp. Another good resource is ASP 101
(www.asplO0l.com).

4.1.3.3. PHP

PHP Is another scripting language that allows you to create dynamically generated web pages (simila
to ASP). PHP iIs a project of the Apache Software Foundation, so it is open source and available for
free. PHP works with a variety of web servers, but it is most commonly used with Apache.

PHP code, which is similar to Perl or ASP, can be embedded into the HTML document using special
PHP tags. PHP's advantage over CGI scripting is that it is very easy to include short bits of PHP code
directly in a web page, to process form data or extract information from a database, for example.

For more information on PHP, go to www.php.net, the official PHP web site.

4.1.3.4. Java servlets and JSP

Although Java is known for its small applications (known asapplets) for the Web, it is a complete and
complex programming language that is more typically used for developing large, enterprise-scale
applications. With a Java-enabled web server, a programmer can write Java servlets that produce
dynamic web content.

JavaServer Pages (JSP) is a related technology that is similar to ASP. JSP code is embedded directly
INn web pages; it provides a simple way for web authors to access the functionality of complex servlet
that are running on the web server.

For more information on Java servlets and JSP, consult java.sun.com/products/servlet/ and
jJava.sun.com/products/jsp/.

Lamp

In your web design travels, you may come across the acronym LAMP, which stands for
four separate open source programs:

e LiNnux: an operating system

e Apache: web server software

e MySQL: a database server

e PHP (or Perl or Python): a scripting language

Although not designed specifically as a package, these programs are often used In
conjunction to create dynamic web content and applications. For more information on
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LAMP development, visit O'Reilly Media'sOnLamp.com.
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4.2. Unix Directory Structures

Because the Web was spawned from the Unix environment, it follows many of the same conventions.
Directory structure and pathname syntax are prime examples. It is important for all web designers tc
have an understanding of how directory structures are indicated on the Unix platform, because
pathnames are used In hyperlinks and pointers to images and other resources.

Directories ("places" to store files) are organized into a hierarchical structure that fans out like an
upside-down tree. The topmost directory is known as the root and is written as a forward slash ().
The root can contain several directories, each of which can contain subdirectories; each of these can
contain more subdirectories, and so on. A subdirectory is said to be thechild of the directory that
holds it (its parent). Figure 4-1 shows a system with five directories under the root. The directory
users contains two subdirectories, jen and richard. Within jen are two more subdirectories, work and
pers, and within pers is the file art.html.

A pathname is the notation used to point to a particular file or directory; it tells you the path of
directories you must travel to get to where you want to go. There are two types of pathnames:
absolute and relative.

4.2.1. Absolute Pathnames

An absolute pathname always starts from the root directory , which is indicated by a slash (/). So, for
example, the pathname for the pers directory is /users/jen/pers, as shown in Figure 4-2. The first
slash indicates that you are starting at the root and is necessary for indicating that a pathname is
absolute.

Figure 4-1. Example of a directory hierarchy
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Figure 4-2. Visual representation of the path Zusers/jen/pers

The advantage to using absolute pathnamesin links, image tags, and other places where you provide
the URL of a file on the server is mobility. Because the pathname starts at the top of the server

downloaded from: lib.ommolkefab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

hierarchy, you can move the file to another directory on the server and the links won't break. The
downside is that it makes it more difficult to test pages on your local machine, because your machine
IS likely to have a different root directory than the final destination server.

4.2.2. Relative Pathnames

A relative pathname points to a file or directory relative to your current working directory. When
building a web site on a single server, relative pathnames are commonly used within URLs to refer to
files in other directories on the server.

Unless you specify an absolute pathname (starting with a slash), the server assumes you are using a
relative pathname. Starting in your current location (your working directory), you can trace your way
up and down the directory hierarchy. This is best explained with an example.

If 1 am currently working in the directory jen and | want to refer to the file art.ntml, the relative
pathname is pers/art.html, because the file art.html is in the directory pers, which is in the current
directory, jen. This is illustrated in Figure 4-3.

Figure 4-3. The path pers/Zart.html relative to the jen directory

Going back up the hierarchy is a bit trickier. You go up a level by using the shorthand of two dots (.)
for the parent directory . Again, consider an example based onFigure 4-1.

If 1 am currently in the jen directory, and | want to refer to the directory richard/work, the pathname
Is ../richard/work. The two dots at the beginning of the path take me back up one level to the to the
users directory, and from there, | find the directory calledrichard, and then the subdirectory called
work, as shown in Figure 4-4.

Figure 4-4. The path ../richard/work, relative to the jen directory
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S richard/work ‘ ! I {root
[

If 1 am currently in my pers directory and | want to refer to Richard's work directory, | need to go up
two levels, so the pathname would be ../../richard/work, as shown in Figure 4-5.

Figure 4-5. The path ../../richard/work, relative to the pers directory

Note that the absolute path /users/richard/work accomplishes the same thing. The decision whether
to use an absolute versus a relative pathname generally comes down to which is easiest from where
you are and how likely it is that you will be moving files and directories around. Relative pathnames
can break if files or directories are moved.

4.2.2.1. Using relative pathnames in HTML

When pointing to another web page or resource (such as an image) on your own server, it is
common to use a relative URL, one that points to the new resource relative to the current document.
Relative URLs follow the syntax for pathnames described above. For example, a hypertext link to
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art.html from another document in the pers directory would look like this:

<a href="art.htm">

The URL for the link could also be written starting from the root directory:

<a href="/users/jen/pers/art.htm">

Image tags also use pathnames to point to the graphic file to be displayed. For instance, this image
tag In the art.html document:

<ing src="../../daisy.gif">

points to a graphic named daisy.gif located In the jen directory. Two uses of ../ indicate that the
graphic file resides in a directory two levels higher than the current document art.html).

If you plan on doing your HTML markup by hand, pathname syntax will come naturally after a little
practice. If you are using a WYSIWYG authoring tool (such as Macromedia Dreamweaver, Adobe
GoLive, or Microsoft FrontPage ), you have the luxury of letting the tool construct the relative URL
pathnames for you. Some even have site management tools that automatically adjust the pathnames
If documents get moved.
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4.3. File Naming Conventions

For your files to traverse the network successfully, you must name them in accordance with
established file naming conventions:

e Avoid character spaces in filenames. Although this is perfectly acceptable for local files on a
Macintosh or Windows machine, character spaces are not recognized by other systems. It is
common to use an underscore or hyphen character to visually separate words within filenames,
such as andre_bio.html or andre-bio.html. Hyphens are sometimes preferred because they tend
to better enable search engines to index the individual words in a filename.

e Avoid special characters such as ?, %, #, /, and : In filenames. It is best to limit filenames to
letters, numbers, underscores (in place of character spaces), hyphens, and periods.

e Use proper suffixes. HTML documents should use the suffix.html (.htm also works on most
servers ). GIF graphic files take the suffix .gif, and JPEGs should be named .jpg or .jpeg. If your
files do not have the correct suffix, the server might not send the proper HTTP Content-Type
header, and thus the browser may not recognize the files as web-based files. Suffixes for a
large number of common file types are listed later in this chapter.

e Consistently using all lowercase letters in filenames, while certainly not necessary, may make
them easier to remember. In addition, filenames are case-sensitive on some servers, so keepin
them all lowercase avoids potential hassles.

e Keep filenames as short as possible. They add to the size of the file (and they can be a nuisance
to remember).
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4.4. Uploading Documents (FTP)

The most common transaction that a web designer will have with a web server iIs the uploading of
HTML documents, graphics, and other media files. Files are transferred between computers over a
network via a method called FTP (File Transfer Protocol).

If you are working in a Telnet session on Unix, you can run the FTP program and transfer files with a
hefty collection of command-line arguments (not covered in this book).

Fortunately, If you work on a Mac or PC, there are a number of FTP programs with graphical
Interfaces that spare you the experience of transferring files using the Unix command line. In fact,
FTP functions are now built right into full-featured web authoring tools, such as GoLlive,
Dreamweaver, and FrontPage, among others. On the Mac, dedicated programs that allow drag-and-
drop file transfer, such as Fetch and Interarchy (previously Anarchie) are quite popular. On the PC,
there are numerous simple FTP programs, such as CuteFTP, WS _FTP, AceFTP, and Transmit. These
(and many others) are available for download at www.shareware.com; search for "ftp."

4.4.1. The FTP Process

Regardless of the tool you use, the basic principles and processes are the same. Before you begin,
you must have an account with permission to upload files to the server. Check with the server
administrator to be sure you have a login name and a password.

You don't necessarily need an account to upload and download files if the server is set up as an
"anonymous" FTP site. However, due to obvious security implications, be sure that your personal
directories are not configured to be accessible to all anonymous users.

1. Launch the FTP program of your choice and open a connection with your server. You'll need to
enter the exact name of the server, your account name, and password.

2. Locate the appropriate directory into which you want to copy your files. You may also choose to
create a new directory or delete existing files and directories on the remote server using the
controls in your FTP program. (Note that some servers allow you to enter the complete
pathname to the directory before logging in.)

3. Specify the transfer mode. The most important decision to make during uploading is specifying
whether the data should be transferred in binary or ASCII mode.

ASCII files are composed of alphanumeric characters. Some FTP programs refer to ASCII files
as "text" files. Most HTML documents may be transferred as ASCII or text. However, more and
more HTML documents are written using Unicode (UTF-8 Iin particular), and Unicode files may
be corrupted if sent as ASCII or text. For such files, see the next section on binary.
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Binary files are made up of compiled data (ones and zeros); some examples are executable
programs, graphic images, movies, and so on. Some programs refer to the binary modeas "raw
data" or "image." All graphics (gif, .jpeg, and so on), multimedia files, and Unicode (e.g., UTF-
8) encoded (X)HTML files should be transferred as binary or raw data.Table 4-1 includes a
listing of the transfer mode for a number of popular file types.

In Fetch (available at www.fetchsoftworks.com), you may see a MacBinary option, which
transfers the file with its resource fork (the bit of the file containing desktop icons and other
Mac-specific data) intact. It should be used only when transferring from one Mac to another.
This resource fork is appropriately stripped out of Mac-generated media files when transferred
under the standard raw data mode.

Some FTP programs also provide an Auto option, which enables you to transfer whole
directories containing files of both types. The program examines each file and determines
whether it should be transferred as text or binary information. This function is not totally
reliable on all programs, so use it with caution until you are positive you are getting good
results.

4. Upload your files to the server. Standard FTP uses the terminologyput (uploading files from
your computer to the server) and get (downloading files from the server to your computer), so
these terms may be used in your FTP program as well. You can also upload multiple files at a
time.

5. Disconnect. When you have completed the transfer, be sure to disconnect from the server. You
may want to test the files you've uploaded on a browser first to make sure everything
transferred successfully.

4.4.2. Setting Permissions

When you upload files to a web server, you need to be sure that the files' permissions are set so that
everyone iIs able to read your files. Permissions control who can read, write (edit), or execute (if it is
a program) the file, and they need to be established for the owner of the file, the file's group, and fol
"everyone." Usually, when you create or upload a file, you are automatically the owner, which may
mean that only you can set the permissions. Most web servers honor the operating system's default
permissions to determine which files can be read, written, and executed.

Some FTP programs enable you to set the default upload permissions via a dialog box.Figure 4-6
shows Fetch's dialog box for doing this. For most web purposes, you want to grant yourself full
permissions but restrict all other users to read-only. You may want to confirm that your server
administrator agrees with these settings.

Figure 4-6. Standard permissions settings (using Fetch)
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Permissions

Set fileffolder permissions to:

Search/
Read Write Execute

Owner: v v v
Group: v [- ]

h_l r B
I

Everyone: E -

Equivalent UNEX™ command: chmod 744

. Cancel ) w

The server needs to be specially configured to recognize these permissions commands, so check with
your administrator to see if you can use this easy method. The administrator will give you
Instructions If any special permissions settings are necessary.

If a CGI or script file does not work properly, permissions are often the culprit.
You'll need to enable execution to run these files. Resist the urge to enable all
permissions for all files and directories, because it could become possible for
users to upload their own script files and run them, allowing them to do such
things as delete all of your files, deface your site, or create their own mail
server to send out spam.
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4.5. File (MIME) Types

Servers add a header to each document, which tells the browser the type of file it is sending. The
browser determines how to handle the file based on that informationfor example, whether to display
the contents in the window, or to launch the appropriate plug-in or helper application.

The system for communicating media types closely resembles MIME (Multipurpose Internet Mall
Extension) , which was originally developed for sending attachments in email. The server needs to
be configured to recognize each MIME type to successfully communicate the media type to the
browser.

If you want to deliver media beyond the standard HTML files and graphics (such as a Shockwave
Flash movie or an audio file), you should contact your server administrator to be sure the server is
configured to support that MIME type. Most common formats are built into current versions of server
software, but if the format isn't there already, the administrator can easily set it up if you provide the
necessary information.

The exact syntax for configuring MIME types varies among server software; however, they all require
the same basic information: type, subtype, and extension. Types are the most broad categories for
files. They Iinclude text, image, audio, video, application, and so on. Within each category are a
number of subtypes. For instance, the file typei nage includes the subtypesgi f, j peg, and the like.
The extension refers to the file's suffix, which the server uses to determine the file type and subtype.
Not all extensions are standardized.

Table 4-1 lists the MIME type and subtype for common media types. The ASCII/binary information is
provided to aid in making upload decisions.

Of course, new technologies and file typesare emerging every day, so keep in mind that it is the web
designer's responsibility to make sure that for any new media type, the appropriate information is
communicated to the server administrator. For a complete listing of registered MIME types, see the
IANA (Internet Assigned Numbers Authority) site at www.lana.org/assignments/media-types/.

Table 4-1. MIME types and subtypes

Type/subtype Extension Description ASCIlI1/binary
application/excel Xl Microsoft Excel B
application/mac-binhex40 .hgx Mac BinHex archive B
application/msword .doc, .dot, .word,.we6w Microsoft Word document B

. Portable Document Format
application/pdf -paf (Adobe Acrobat file) 5

application/postscript Al PostScript viewer A
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Type/subtype

ap
ap
ap

0

0

D

ication/postscript
ication/postscript

ication/powerpoint

application/rtf

ap

ap

ap

app

0

0

iIcation/vnd.ms-excel
ication/xml

ication/xml+xhtml

nlication/x-director

application/x-gzip

application/x-msdownload

application/x-perl

application/x-sea

Q 2 QO Q

op
Op
Op
Op

ication/x-sit
ication/x-shockwave-flash
ication/x-stuffit

ication/x-tar

application/x-zip or
application/x-zip-compressed

audio/aifc

audio/basic

audio/basic

audio/midi or audio/x-midi

audio/x-aiff

audio/x-mpeg

audio/xX-ms-wma

audio/xX-ms-wax

audio/x-pn-realaudio

audio/x-pn-realaudio-plugin

audio/x-wav

Image/qgif
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Extension
.eps

ps

.ppt, .pot

rtf

X, .xls
xXml
.htm, .html

.dcr, .dir, .dxr
.0z, .gzip

.exe

.Sea

.Sit
swi
.Sit

tar

.ZIP

.aifc

.au

.snd
.mid
aif, .aiff
.mp3

Wma
-WaxX

.ra, .ram
.rpm
.wayv, .aiff

.gif

Description
Encapsulated PostScript
PostScript file

PowerPoint file

Rich Text Format (Microsoft

Word)

Microsoft Excel File
Generic XML
XHTML document
Shockwave files

GNU zip (Unix
decompressor)

Self-extracting file or
executable

Perl source file

Self-extracting archive
(Stuffilt file)

Stufflt archive
Shockwave Flash file
Stufflt Archive
Compressed file

Compressed file
(decompress using WinZip
or Stufflt on Mac)

Compressed AIFF file
u-law sound file

Digitized sound file

MIDI audio file

AIFF file

MP3 audio file

Windows Media audio file

Windows Media audio
metafile

RealAudio file (and metafile)

RealAudio (plug-in)
Windows WAV audio file
Graphic in GIF format

ASCIlI1/binary
A
A

>

© > > @

oo @Ww W0 W w0 W w W W W W

vy,

G W W W
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Type/subtype

Image/jpeg

Image/tiff

Image/x-MS-bmp

Image/x-photo-cd

Image/Xx-
Image/Xx-

Image/Xx-

piCt
ong or image/png

portable-bitmap

text/htm
text/plain

text/richtext
text/xml
video/avi or video/x-msvideo

video/mpeg

video/quicktime
video/quicktime

video/x-ms-asf
video/X-ms-asx
video/xX-ms-wmyv
video/X-ms-wmx
video/x-sgi-movie

xX-world/x-vrml
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Extension

.jp_g, .jpeg, Jpe, .Jfif,
-PIP€EYG, .PJP

f, tuff

.bmp
.pcd
.pic
.png
.pbm
.htm
Xt

X

xml

.avi

.mpg, .mpe,
.mpeg,.mlv, .mp2,
.mp3,.mpa

- Mov

qt
.asf

.asx
Wmv
.WMmx
.movie

wrl, .wrz

Description

Graphic in JPEG format
TIFF image (requires
external viewer)
Microsoft BMP file
Kodak Photo CD image
PICT image file
Graphic in PNG format
Portable bitmap image

HTML document
ASCII text file

Rich Text Format (Microsoft

Word)
Generic XML document

AVI video file

MPEG movie

QuickTime movie

QuickTime movie

Windows Media (legacy)

Windows Media metafile

(legacy)

Windows Media video file

Windows Media video
metafile

Silicon Graphics movie

VRML 3D file (requires VRML

viewer)

ASCIlI1/binary

B

> > W W W W W

>

>

B
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Chapter 5. Accessibility

by Derek Featherstone

At its core, web accessibility is about building web sites, applications, and pages so that there are as
few barriers to use as possible for anyone, regardless of ability and the device used to access the
Information. Web accessibility goes beyond creating a more usable Web for persons with disabilities,
too. Many of the technigues and principles designers apply to make web content more accessible to
people with disabilities also improve accessibility for those using slower connections who might have
the images off as well as increase interoperability with handhelds.

For sites to be accessible, we have to let go the notion that we know how people use our web sites.
We have to understand the nature of the medium in which we work. And, we have to be willing to

embrace "universal design" and to use web development techniques and code that support
accessibility.
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5.1. Types of Disabilities

There are four broad categories of disabilities that have an impact on how a person interacts with a
web site: vision impairment, mobility impairment, auditory impairment, and cognitive impairments.

Vision impairment

People that are blind or have low vision use a variety of assistive technology to get content

from the screen, including screen readers, Bralille displays, screen magnifiers, and even some
combination of these.

Mobility impairment

Mobility challenges range from having no use of the hands at all to difficulties with fine motor
control. Various hardware solutions include modified mice and keyboards, single-button

"switches," foot pedals, head wands, and joysticks, while software solutions range from full
voice recognition to face tracking to simple keyboard macros.

Auditory impairment

Auditory impairments may seem to have little to no impact on how people use the Web, as
most content is text and images. A person who has never been able to hear, however, may
process language completely differently than a hearing person or someone with hearing loss

that occurred later. There are reqguirements for captioning for multimedia and audio files to
make this type of media accessible to everyone.

Cognitive impairment

Cognitive impairments, which involve memory, reading comprehension, mathematical
processing, visual comprehension, problem solving, and attention, are the least understood of
the various accessibility issues. Although there isn't a large body of literature and research
available, the common advice is to focus on simplicity and clarity to help address some of thes:t

Issues. Thinking this way also helps make your web pages, sites, and applications more readily
understood by everyone.
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5.2. Overview of Assistive Technology

Assistive technology is any tool that helps a person with a disability accomplish everyday tasks more
easily. A specially designed "rocker" knife that makes it easier to cut food with the use of one hand is
considered assistive technology . In computer terms, assistive technology helps people accomplish
two fundamental tasks: input and output. These tools are not web specific; web usage is just one
component of their overall utility.

both include a lot of support for accessibility by default, and Sun Microsystems'
s+ Solaris 10 includes full accessibility support with voice capabilities, screen
" magnification, and onscreen keyboard functions.

Don't overlook your own computer's capabilities. Windows XP and Mac OS X
i & |
1%

5.2.1. Input Devices

Assistive technology for input works to provide the same type of functionality that a keyboard and
mouse provide. This means that for the most part, you as a web designer or developer simply need
to ensure that what you create is operable by both keyboard and mouse. If you can do that,
generally the assistive technology will take care of the rest (although some input considerations are
discussed later in the chapter).

Some example technologies are:

Alternative keyboards

Alternative keyboards may provide a more functional key layout, be color-coded for cognitive
disabilities, include larger keys, have a keyboard overlay or guide that aids in selection of the
proper key, or be designed for one-handed use.

Virtual keyboards

A virtual keyboard is one that is displayed on the screen to help people who may have difficulty
typing but are able to use a mouse or some other pointing device effectively. Windows XP
comes with a basic onscreen keyboard.

Voice recognition software

Voice recognition software makes use of a computer's audio capabilities to detect a person's
voice for two main purposes: transcribing voice to text and listening for operating commands.
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Voice command recognition is available at the operating system level (Mac OS X) as well as In
voice-capable web browsers, such as the most recent versions of the Opera browser.

Voice Recognition Approaches

Voice recognition software has evolved significantly over the last decade. To activate a
web link, you might simply say the link text. The voice recognition softwarethen
searches through the links it finds in the page, finds the correct one, and simulates a
"click" on that link. So, what happens if you have multiple links with the same text? The
software might highlight all of the links and overlay a number beside each, allowing you
to speak the number of the link you'd like to follow.

To fill in a form, you could speak the name of the field you wish to fill in, and the cursor
will automatically be placed in the appropriate text box or form control. As you will see In
Chapter 15, form controls must be labeled properly so that the voice recognition software
knows exactly which form field should receive the focus.

Some recognition packages enable users to overlay a numbered 3 x 3 grid on the
computer screen by saying "mouse grid." The user then speaks the number of the grid
portion of interest. The software overlays another numbered 3 x 3 grid within that space
and the mouse cursor moves on the screen. This process continues until the grid is
sufficiently small to put the mouse cursor where the user desires and the user issues the
command to click or double-click. For example, to click on a radio button, you might
have to say the following: "Mouse grid. Four. Three. Eight. Two. Five. Mouse click."

Head and mouth wands

These wands amount to a stick that is used to type on a regular or modified keyboard. These
Input devices are regularly used with a common operating system feature known as "sticky
keys" that enables the user to press and release a modifier key, such as Ctrl, and then press
another key, treating the sequence of keystrokes as if they happened in unison.

Face and eye tracking

This technology generally uses software to follow the eyes or face of a person who has limited
mobility and is unable to speak clearly enough to use voice recognition software. As users
move their eyes, the mouse cursor follows. Various other actions may be used as a click or
double-click. For an example, visitwww.qualilife.com.

Switches

Adaptive switches are highly specialized mechanisms that may simply serve as a single button
mouse or may allow for greater flexibility with a set of foot switches, or a sip and puff

mechanism. Again, these may be used in conjunction with specialized software to allow people
to have full control of all the functions on their computer, including typing with automatic word
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prediction.

5.2.2. Output Devices

The normal sources of output for most everyday computer usage are the monitor and speakers.
Captioning or transcripts can be of assistance, or users can turn to:

Screen readers

Most screen readers are programs that interpret and interface with the actions that occur
within the operating system and the applications that run on it. They provide extensive
functionality through keystroke combinations and offer specific modes for specific functions. Fo
example, Freedom Scientific's JAWS (www.freedomscientific.com) has normal reading, tables
reading, and forms modes. They generally read some combination of the rendered HTML on th
screen and do so based on source order. Other screen readers include: Window Eyes (GW
Micro, www.gwmicro.com), HAL (Automated Living, www.automatedliving.com), and
SuperNova (Dolphin Computer Access, www.dolphincomputeraccess.com).

Screen magnifiers

Used by people with low vision, screen magnifier softwaresimply provides an enlarged view of
the onscreen text and graphics. Examples include ZoomText (Ai Squared Software,
www.aisquared.com), SuperNova, and MAGic (Freedom Scientific).

Aural browsers

Similar in function to screen readers, auralbrowsers are specialized for web use and provide
less functionality than a full screen reader. Some examples are Home Page Reader (IBM,www-
3.ibm.com/able/solution offerings/hpr.html), which is a standalone program, and Connect
Outloud (Freedom Scientific) and Browsealoud (Texthelp Systems,www.browsealoud.com),
which are plug-ins for Internet Explorer.

Braille display

These devices convert computer output to Bralille, displaying the words via a set of movable
pins that represent the current line of display. These devices are often used in conjunction witr
a screen reader. For example, the speech output from JAWS could be sent to a Braille display.
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5.3. Who Is Responsible for Accessibility?

Generally speaking, there are four "groups" of people responsible for accessibility. These include:

Web designers

That's right, us: the people who design, program, and build web sites. Using the W3C's Web
Content Accessibility Guidelines (WCAG) we can make informed decisions as to how to make

sites accessible.

Browser, screen reader, and other user agent manufacturers

This group iIs responsible for ensuring the accessibility of their tools for using the Web. The Use
Agent Accessibility Guidelines (UAAG) help browser manufacturers build their tools so that they

can leverage the good content that developers produce.

Software vendors

Playing a critical role in accessibility, this group creates the tools that developers, designers,
and authors use to create web content. This group looks at the Authoring Tool Accessibility

Guidelines (ATAG) when they are building their software.

Users

People with disabilities are not without some responsibility. It is quite reasonable that we
expect people using assistive technologyto know how to use it properly and efficiently.

So if we as developers, designers, and authors are partly responsible, how do we go about living up
to those responsibilities to make our web sites accessible? First, we start with an understanding of

what we're trying to achieve, and then we apply that to the way we build our sites. Fortunately, we
are guided by the W3C's Web Content Accessibility Guidelinesl1.0 (WCAG 1.0).

downloaded from: lib.ommolkefab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

5.4. Web Content Accessibility Guidelines

The Web Content Accessibility Guidelines were created by the Web Accessibility Initiative(WAI) at the
W3C. The guidelines were formally made Recommendations in 1999, and a lot has changed since
then. Some of the techniques that are advocated in the WCAG 1.0 Techniques resource are outdated
and may no longer apply in the same way as when the guidelines were released.

These guidelines have several related checkpoints organized according to three different priority
levels from Priority 1 (most critical for web accessibility) to Priority 3 (important but having less
Impact on overall accessibility). At www.w3.0rg/TR/1999/WAI-WEBCONTENT-19990505, each of the
checkpoints are listed following their related guidelines along with their priority level. For a view of
the checkpoints organized according to their priority level, go towww.w3.0rg/TR/WCAG10/full-
checklist.html.

Guideline 1: Provide equivalent alternatives to auditory and visual content

Following this rule ensures that visually or aurally impaired people have access to the content
that they are unable to perceive. "Equivalent alternatives" refers to ensuring that images have
appropriate al t text that represents the image, that audio content has captions provided, and
that video includes audio description. Remember, when deciding what an equivalent alternative
IS, you must consider both the content and function of the original.

Guideline 2: Don't rely on color alone.

When you rely on color alone to present information on a web page, you limit the usefulness ol
that information. Rather than using color alone to show which fields of a form are required,
mark the labels in red and bold, or with an asterisk beside them to ensure that people who
can't see the red color have some other means of getting the same information. Further,
provide sufficient contrast between the foreground color and the background color to ensure
that text (even as part of a graphic, Flash movie, or other multimedia component) is readable.

Guideline 3: Use markup and style sheets and do so properly.

In other words, validate your code to ensure it has the correct syntax, use appropriate HTML
elements for the tasks for which they were designed, and use HTML for your content, CSS for
presentation, and ECMAScript for interaction and behavior (JavaScript is the most commonly
known implementation of ECMAScript). Not only does this mean using markup the correct way
(using <bl ockquot e>...</ bl ockquot e> to surround a quote, for example) and enhance
accessibility, but it also means not using markup the wrong way (using

<bl ockquot e>...</ bl ockquot e> to indent text, for example), which can actually reduce
accessibility.
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Guideline 4: Clarify natural language usage.

Identify the language of the document and mark up such exceptions as foreign words,
abbreviations, and acronyms. This makes it easier for speech devices and other assistive
technologies to interpret the content. In fact, some screen readers change their language on
the fly to speak the content with the correct pronunciation and accents. Of course, a limited
number of languages are supported. For further details on language codes, refer toChapter 6.

Guideline 5: Create tables that transform gracefully.

Five years ago it was common to see tables used for layout purposes, simply because browser
support for CSS-based layouts was less than satisfactory. Modern, standards-based web
development techniques suggest that we limit the use of tables to the display of tabular
dataafter all, that is what tables were designed for! Chapter 13 includes tips to help ensure that
your tables are as accessible as possible.

Guideline 6: Ensure that pages featuring new technologies transform gracefully.

Think of this guideline as preparing your web page for the worst, ensuring that it is both
compatible with future/new technologies as well as backward compatible with technologies.

Following this guideline is like making a contingency plan, preparing for the reality that we
don't really know how people will use our sites and web pages. Does the site still work if CSS i
disabled, or overridden? Does the site work appropriately when JavaScript is disabled? What
about when a particular plug-in is not available? Is there an appropriate alternative in that
case?

This guideline is also about making sure that the web pages you implement don't require the
use of any specific input device. For example, in addition to allowing a mouse to control or
activate certain scripts or controls (such as playing a movie) you must allow a keyboard.

Guideline 7: Ensure user control of time-sensitive changes

At its most fundamental level, this guideline is about providing all users the control that they
need to take in content at their own pace. Consider a web site that includes a news ticker that
displays a new headline every two seconds. What if someone can't finish reading the headline
In the allotted time? Allowing the user control over this type of content helps everyone. Anothe
common scenario is the web page that employs a<net a> tag and ht t p- equi v="refresh" to
redirect users to a new page after an allotted time after displaying the message "This page has
moved. You will be redirected in five seconds. If you aren't, then click this link." This technique
Isn't good practice, because it makes the assumption that everyone will be able to read the
message that quickly.

In addition to these issues with reading pace and readability in general, this guideline suggests
avoiding "flickering"™ or other blinking and moving content. Not only can these be a distraction
to those with reading difficulties, but flickering or flashing in the 4 to 59 flashes per second
range may trigger seizures in those with photosensitive epilepsy.

Guideline 8: Ensure direct accessibility of embedded user interfaces
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Essentially this means that if you create your own interface within the browser using Flash or
similar technology, the interface should follow all of the basic accessibility principles. The
embedded interface should provide device-independent access to any content and controls tha
It contains, and the content of the embedded interface should be made available to assistive
technology such as screen readers.

Guideline 9: Design for device independence

Generally speaking, web pages written in HTML or XHTML are device independent. You can
activate links, move to form fields, and submit forms using either the mouse or keyboard.
HTML is device independent by default. It is only when we add non-HTML based elements to
the mixFlash, Java, or even scripting with JavaScriptthat the trouble starts. When
Implementing scripts and other items that go beyond basic HTML, remember that some people
rarely use a mouse; they "click" on links with the Enter key on their keyboards or push submit
and other buttons with their spacebars. Keep this in mind. Head wands, switches, alternative
keyboards, voice recognition, and other input devices generally emulate basic mouse and
keyboard typing and clicking. If you can ensure that these two actions are allowed, you don't
necessarily have to make other adjustments for assistive technology and alternate input
devices.

- Many of this chapter's guidelines and associated techniques are coming under

,.'..._ question as we more fully understand how people using screen readers and
W i+ sighted keyboards use the Web. With the growing popularity of standards-
" based techniques that use CSS for layout, we rarely require the use of the
once-common t abi ndex attribute. In most cases, it simply isn't required
anymore. There are also several arguments that the use of access keys as
recommended by Guideline 9 is not as useful as it first appears.

Guideline 10: Use interim solutions.

One of the most difficult areas of making accessible web pages, this guideline seems to sugges
the use of outdated techniques that are designhed to compensate for older browsers and screen
readers. This is due to literal interpretation of the guidelines without recognizing why the
guideline existed In the first place.

All of the guidelines In this section include the phrase "until user agents." This means that whe|
the guidelines were published, the interim solutions suggested were valid and useful, but it wa:
fully recognized that these techniques may no longer be recommended once user agents and
assistive technology had "caught up." Ensure that when you read through these solutions, you
check to make sure that the techniques are still valid and useful.

Guideline 11: Use W3C technologies and guidelines

The W3C specifications were designed with accessibility features built into them. So, following
these specifications should result in greater accessibility for all.

At its core, this guideline suggests that the lowest common denominatorHTMLIs the best and
most accessible delivery format. And for the most part, it is true.
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However, we know that this is not always possible, nor is it reality. The best advice, then,
based on this guideline is to use W3C technologies and make them accessible, and when you
use other technologies, use their built-in accessibility features, and provide an alternative
version to the non-W3C version that is accessible.

Guideline 12: Provide context and orientation information

This guideline encompasses using titles for frames to ensure that the purpose of each frame is
clearly stated, to use elements, such asopt gr oup, within a select form control to group related
options together, to usefi el dset to group related form controls together, to describe the

fiel dset contents with a legend, and to explicitly associate form controls with their labels.

All of these techniques improve accessibility for everyone by providing information about the
components and their relationships to one another.

Guideline 13: Provide clear navigation mechanisms.

Clearly marked navigation menus that are consistent across a site can be enhanced by using a
site map, providing metadata by using link relationships and other information about the
author, date of publication, and the type of content they contain.

There are implications here for content creation as well: link text should be clear and identify
where the link leads, and headings, paragraphs, and lists should provide their distinguishing
phrase or content near the beginning.

Guideline 14: Ensure documents are clear and simple

This guideline Is designed to help everyone by making documents more readable and more
readily understood. Clarity is often achieved through not words alone, but through the
combination of words and well-designed illustrations or images that help get the point across
(with appropriate al t text, of course).
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5.5. Web Content Accessibility Guidelines 2.0 ( WCAG 2.0)

At the time of this writing, the W3C's Working Draft of Web Content Accessibility Guidelines 2.0 was
entering its final stages of approval.

WCAG 2.0 revolves around four basic principles for web accessibility:

e Content must be perceivable.

e User interface components in the content must be operable.

e Content and controls must be understandable.

e Content must be robust enough to work with current and future technologies.

This Is not a radical departure from WCAG 1.0, and the same general principles apply. In many ways
It IS a reorganization to make the full gamut of accessibility guidelines more understandable. Further,
WCAG 2.0 attempts to provide better guidance to web content authors by eliminating some of the
ambiguity in WCAG 1.0. For a comparison of WCAG 1.0 and WCAG 2.0, see
www.w3.0rg/WAI/GL/2005/06/30-mapping.html.

Keep in mind, however, that the WCAG 2.0 Working Draft is subject to revision based on review and
public comment.
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5.6. Standards Variations and Section 508

Various other countries have their own versions of web accessibility standards, most of which are

derived from WCAG 1.0. Canada, Australia, the U.K., and Europe, for example, have accessibility

standards that generally agree with the most important points (Priority 1 and Priority 2) of WCAG

1.0. One of the most well-known standards that is a deviation from this is Section 508 in the U.S.,
which uses Priority 1 checkpoints, as well as a few other selectively chosen checkpoints.

Many view Section 508 as a more literal and strict interpretation of the Priority 1 and 2 checkpoints.
Fundamentally, though, Section 508 principles are generally consistent with Priority 1 of WCAG 1.0,
though the wording may be slightly different.

The following list is excerpted from subsection 1194.22 of Section 508 standards for Web-based
Intranet and Internet information and applications (Wwww.section508.gov/index.cfm?
FuseAction=Content&ID=12#Web). You'll notice that the items (a) through (k) consistently map to
the Priority 1 checkpoints of WCAG 1.0, whereas the subsequent items do not.

e (a) A text equivalent for every nontext element shall be provided (e.g., viaal t , | ongdesc, or In
element content).

e (b) Equivalent alternatives for any multimedia presentation shall be synchronized with the
presentation.

e (c) Web pages shall be designed so that all information conveyed with color is also available
without color, for example, from context or markup.

e (d) Documents shall be organized so they are readable without requiring an associated style
sheet.

e (e) Redundant text links shall be provided for each active region of a server-side image map.

e () Client-side image maps shall be provided instead of server-side image maps except where
the regions cannot be defined with an available geometric shape.

e (g) Row and column headers shall be identified for data tables.

e (h) Markup shall be used to associate data cells and header cells for data tables that have two
or more logical levels of row or column headers.

e (1) Frames shall be titled with text that facilitates frame identification and navigation.

e (J) Pages shall be designed to avoid causing the screen to flicker with a frequency greater than
2 Hz and lower than 55 Hz.

e (k) A text-only page, with equivalent information or functionality, shall be provided to make a
web site comply with the provisions of this part, when compliance cannot be accomplished in
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any other way. The content of the text-only page shall be updated whenever the primary page
changes.

e (1) When pages utilize scripting languages to display content, or to create interface elements,
the information provided by the script shall be identified with functional text that can be read by
assistive technology.

e (M) When a web page requires that an applet, plug-in, or other application be present on the
client system to interpret page content, the page must provide a link to a plug-in or applet that
complies with [subsection]1194.21(a) through (I).

e (N) When electronic forms are designed to be completed online, the form shall allow people
using assistive technology to access the information, field elements, and functionality required
for completion and submission of the form, including all directions and cues.

e (0) A method shall be provided that permits users to skip repetitive navigation links.

e (p) When a timed response is required, the user shall be alerted and given sufficient time to
Indicate more time Is required.
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5.7. Web Accessibility Techniques

Official guidelines and checkpoints are vital, but they don't give us much in the way of best practice adv
or implementation techniques. To help you, the W3C provides reference documents with overviews of H
CSS, and core techniques at www.w3.org/WAIl/intro/wcag.php.

Here are some good starting points that will help you make your web sites more accessible.

Start with meaning .

In other words, use HTML elements for the purposes for which they were designed: to provide a
semantic description of a document's content. As discussed in the guidelines earlier in this chapte!
make use of headings (h1 through h6 ), lists, quotes, and blockguotes to provide structure to your
pages. Use table markup appropriately as shown in Chapter 13. Screen readers and other softwar
Infer meaning and provide functionality based on this markup.

Provide alternatives .

Ensure that you provide some type of alternative--alt text, | ongdesc , transcripts for audio files, a
captions for videofor users with various disabilities. Formerly cost prohibitive, captioning and
transcripting can now be outsourced at a very reasonable cost and provide significant benefit to u:
that require alternative media types.

Use Zoom layouts .

Typically used by low-vision users, a Zoom layout is an alternative view of the same content. Usel
screen magnification software have a limited view of what is on the screen, making multiple colun
difficult to follow. A single-column format can be very useful. For more information on Zoom layotL
Joe Clark's web site (www.joeclark.org/access/webaccess/zoom/to) iIs an excellent starting point.

Remember that order counts.

Ensuring a logical order within a page and the components within the page makes your life simple
and can be very beneficial to users of screen readers and Zoom layouts. A screen reader or aural
browser tends to read things in the order of the source (although there are exceptions). Ensure th
logical order applies not only to the entire page, but also to components of the page, such as grotL
of links or form fields.

Make your forms explicit .

Although various pieces of assistive technology can make guesses as to which form fields go with
which labels, you're better off making the relationship explicit than relying on a guess. Best practi
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for forms also includes usingfi el dset and | egend to group related form controls. If nothing else,
the | abel element for every form control. For more information, see Chapter 15. Where it is
undesirable to have the label visible on the screen, either hide the label from the visible screen us
CSS positioning, or use thetitl e attribute instead to provide a prompt text for the form control.

Test JavaScript extensively .

When using JavasScript in your pages, you should test with JavaScript support both on and off to
ensure greatest interoperability. Do not let this fool you into thinking that if the page works under
both of these conditions that you are finished, however. Remember that screen reader users are |
using Internet Explorer with scripting on. The interaction between what happens with the scripts &
the screen reader might surprise you; testing with real people using screen readers is a must if yc
are doing any serious scripting in your pages or applications.

Facilitate users moving around the page.

This includes all users, but it is particularly useful for visually impaired and mobility impaired peor
who rely on keyboard navigation. Providing "in-page" links to various parts of the page has becon
best practice. This includes a "skip to main content” link or "skip to navigation" link, depending on
whether you present content or navigation first in the source order of your page. A skip-to-main
content link can be visible on the page to everyone:

<a href="#content">Skip to nmain content</a>

visible only to screen readers through CSS positioning:

<a style="position: absolute; left: -999em " href="#content">Skip to main content </

or visible only to screen readers through using an image-basedal t text:

<a href="#content"><ing src="1x1.gif" alt="Skip to main content" /></a>

Each of these techniques has its advantages and disadvantages. The most accessible and useful is when
link i1s available to all users and not just focused on screen readers.

Allow text to scale .

Despite the fact that pixels are a relative unit, specifying text in your CSS using pixel units means
that users of Internet Explorer for Windows (Versions 6 and earlier) will not be able to scale their
without what amounts to an intervention. Specifying text sizes in em or % units allows text to sca
IE for Windows as well as other modern browsers and is considered to be current best practice.
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Make use of the focus state for links.

When a keyboard user navigates a page's links via a browser's built-in mechanism, we can provid
visual feedback to show the user which link is currently selected or has the focus. This makes the
page easier to use. This is typically seen in menu bars that add in a CSShover effect for mouse us

a: link {
col or: #000;
background-col or: #fff;
}
a:. hover {
color: #fff;
backgr ound-col or: #000;
}

To provide the same feedback for keyboard users, add the code:

a. focus {
color: #fff,
backgr ound-col or: #000;

Although the : f ocus technique works for links in modern standards-compliant
browsers, Internet Explorer for Windows doesn't recognize the: f ocus pseudoclass
selector. Instead, you must use the: acti ve pseudoclass to provide the same visual
feedback:

a.active {

color: #fff;:
backgr ound
-col or: #000:;

}

Handle colors intelligently .

Declare your colors in pairs and to do so only in CSS. If you are specifying a background color in tl
CSS and a foreground color in the HTML, there is room for conflict if style sheets are off, not
supported, or overridden by the end user. In addition, when you declare your background and
foreground colors in CSS, be sure that there is a reasonable contrast between them. (See the colc
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contrast analyzers available at JuicyStudio for more:
http://juicystudio.com/services/colourcontrast.php .)

Use CSS background images carefully .

Creative techniques for using background images in CSS help provide for accessibilityas they allow
to use text for buttons, tabs, and other places formerly the province of graphics. This provides for
scaling of text and doesn't requireal t text. There is one catch: if the image contains content, do r
use it as a background image, as there is no means to specify alternative text for background ima
as there is for images placed inline with thei ng element. The exceptions are various image
replacement techniques, whose usefulness is often debated.

When using a CSS background image, be sure to specify abackgr ound- col or as well, to ensure tha
there Is enough contrast between the foreground text and the background while images are off, o
not load.
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5.8. Testing for Accessibility

One of the best ways to ensure successful implementation of these guidelines is through testing. Hov
else will you know when you've hit the mark in terms of providing accessible content? There are four
primary methods of testing foraccessibility: by developers, by expert review, with real users, and
with automated tools.

5.8.1. Testing by Developers

You can find accessibility testing tools online and on the desktop for everything from smaller scale
testing to enterprise level tools that allow you to track progress over time, automate reporting, and
allow for manual review In conjunction with automated tests.

These items should be in every web developer's toolkit. In addition to their use for informal
accessibility testing, they are often useful for general web development as well.

Web Developer Toolbar for Firefox/Mozilla (addons.mozilla.org/extensions/moreinfo.php?id=60)

An extension for Firefox and Mozilla, the Web Developer Toolbar provides a host of tools that
are useful for low-level accessibility testing. It allows you to easily disable CSS and JavaScript,
as well as replace images with theiral t text. Quick access to these tools helps assess your
work against the guidelines presented in this chapter.

Accessibility Toolbar for Internet Explorer (www.nils.org.au/ais/web/resources/toolbar/)

Similar to the Web Developer Toolbar, the Accessibility Toolbar is designed to work in Internet
Explorer for Windows. It provides quick access to many of the same types of tools found in the
Web Developer Toolbar, as well as one-click launching of several online services that allow you
to roughly analyze readability of passages of text, color contrast analysis, various other vision-
related disabilities, and online automated testing tools.

Opera browser (www.opera.com)

The Opera browser is actually quite a good testing tool on its own. It includes quick access to
various browser "modes" that are useful for demonstrating and testing a text-based view of the
web site. It also includes both voice recognition of commands and speech capabilities in its
browser, which are useful for quick demonstration and testing.

WAT-C online tools and services (Www.wat-c.org/tools/)
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In September of 2005, a group of web developers and accessibility specialists formed the Web
Accessibility Tool Consortium (WAT-C)to provide a series of tools under a general public license
agreement that can be used for both testing accessibility andeducational purposes. These tools
Include the Accessibility Toolbar for IE and many useful online services developed by Gez
Lemon of Juicy Studio (www.juicystudio.com).

5.8.2. Expert Review

Expert review testing involves one or more accessibility specialists reviewing a web site, page, or set
of pages to perform a heuristic analysis and evaluation of conformance against a set of criteria, such
as W3C or Section 508 standards. The analysis is based on experience and common "rules of thumb"
In terms of accessibility issues.

Once the review is completed, the reviewers usually prepare a report that outlines specific
accessibility issues, methods for improving accessibility, and areas that need to be tested further by
users with various disabilities (often referred to as "pan-disability" testing). They may or may not
assign a "severity" to each issue, but will likely make prioritized recommendations on those items
that should be fixed first and those that should be fixed but may be less critical.

5.8.3. Testing with Users

Although it is fine for an expert to review a site, feedback is that much more meaningful and powerftL
when it comes from people who use assistive technology every day.

User testing falls into two categories: general review and testing of specific tasks. General review
tends to be focused on providing a general impression of the accessibility of a site but without
particular goals in mind. Although this can be useful for finding "obvious" accessibility issues such as
missing al t text, spelling mistakes, and confusing content or reading order, it may not be as useful
as testing for such specific tasks as:

e Logging into the application

e Finding the email address for support/help

e Performing a typical transaction, such as determining your current bank balance or purchasing
specific item and having it shipped to your address

e Creating a new account

User testing that provides an overall impression of the accessibility of a site can be useful, but it pale
In comparison to actually watching users attempt to complete tasks that are critical to their use of
the application or site.

Several things often happen during these facilitated tests: an observer makes notes about difficult
areas, ranks task completion (completed, completed with difficulty, completed with assistance, not
completed, for example), and code is reviewed to identify areas for improvement.

User testing should not be seen as a final stage of development; it should be done early In the
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development process, conducted with multiple users with various disabilities, and repeated after
Improvements are made.

In some cases, however, we don't have that luxury. So, how much accessibility testing should you
do? As much as you can! Some is better than none. If all you can manage is expert review, or testing
with a handful of users, then do that, and do it well.

5.8.4. Automated Testing Tools

If used with appropriate caution and judgment, automated toolscan be very useful in determining
accessibility problems in a site, In tracking progress over time, and for identifying possible issues tha
bear further investigation. The W3C maintain an extensive list of tools that are available for use In
testing at www.w3.org/WAI/ER/existingtools.html. Keep in mind, however, that ability and disability
are relative terms, so testing with black-and-white absolutes is sometimes problematic and always
controversial.

It iIs important to remember with all of the automated testing toolsthat in some cases, you may see
Issues that do not apply to your particular site or that are difficult to test. For example, after scannin
a page with JavaScript, many automated testing tools will state that you have used JavaScript in the
page and therefore must include an alternate by using a<noscri pt >...</ noscri pt > block in your page.
The problem is that the automated test does not know what the script is doing, and what the result
will be if the page is used with JavaScript both on and off.

As another simple example to illustrate the point: an automated testing tool can test for the presencs
of alternative text for an image. It can even test to see If there are other images with the same
alternative text, and it can test to see If that image is part of a link. However, it cannot run any test
that will determine whether or not the alternative text is appropriate for the image in question.

Therein lies the problem with automated testing. Human judgment is still required and must be
factored into testing time as automated testing on its own is simply not the answer.

For best testing, a combination of automated testing methods, browser-based tools, expert review,
and user task completion should be what you aim for.
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Chapter 6. Internationalization

If the Web is to reach a truly worldwide audience, it needs to be able to support the display of all the
anguages of the world, with all their unique alphabets and symbols, directionality, and specialized
punctuation. The W3C's efforts for internationalization (often referred to as "i18n"an i, then 18
etters, then an n) ensure that the formats and protocols definedby the W3C are usable worldwide In
all languages and writing systems.

You often hear the terms internationalization (or globalization ) and localization used together. The
W3C defines localization as the process of adapting a technology or content to meet the language,
cultural, and other requirements of a particular culture, region, or language. Internationalization
refers to the design and development of web content and technologies that enables easy localization
for target audiences. Localization entails more than simple language translation. It also takes into
account details including, but not limited to:

e Date and time formats

e Currency

e Keyboard usage

e Cultural interpretations of symbols, icons, and colors

e Content that may be subject to misinterpretation or viewed as insensitive

e Varying legal requirements

Creating multilingual web sites and localized versions of site content is well beyond the scope of this
Nutshell book. This chapter addresses two primary issues related to internationalization. First is the
handling of alternative character sets that take into account all the writing systems of the world,
Including character encoding and character references. Second is the features built into HTML 4.01
and CSS 2.1 for specifying languages and their unigue presentation requirements.
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6.1. Character Sets and Encoding

The first challenge in internationalization is dealing with the staggering number of unique character
shapes (called glyphs ) that occur in the writing systems of the world. This includes not only
alphabets, but also all ideographs (characters that indicate a whole word or concept) for such
languages as Chinese, Japanese, and Korean. There are also invisible characters that indicate
particular functionality within a word or a line of text, such as characters that indicate that adjacent
characters should be joined.

To understand character encoding as it relates to HTML, XHTML, and XML, you must be familiar with
some basic terms and concepts.

Character set

A character set is any collection or repertoire of characters that are used together for a
particular function. Many character setshave been standardized, such as the familiar ASCII
character set that includes 128 characters mostly from the Roman alphabet used in modern
English.

Coded character set

When a specific number is assigned to each character in a set, it becomes acoded character
set. Each position (or numbered unit) in a coded character set is called acode point (or code
position ). In Unicode, (discussed in more detalil later) the code point of the greater-than
symbol (=) is 3E in hexadecimal or 62 in decimal. Unicode code pointsare typically denoted as
U+hhhh, where hhhh is a sequence of at least four and sometimes six hexadecimal digits.

Character encoding

Character encoding refers to the way characters and their code points are converted to bytes
for use by computers. The character encoding transforms the character stream in a document
to a byte stream that is interpreted by user agents and reassembled again as a character
stream for the user.

The number of characters available in a character set is limited by the bit depth of its encoding
For example, 8 bits are capable of describing 256 (28) unique characters, 16 bits can describe
65,536 (21%) different characters, and so on.

Many character sets and their encodings have been standardized for worldwide interoperability. The
most relevant character set to the Web is the comprehensive Unicode (ISO/IEC 106460-1), which
Includes more than 50,000 characters from all active modern languages. Unicode is discussed in
appropriate detail in the next section.
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Web documents may also be encoded with more specialized encodings appropriate to their authoring
languages. Some common encodings are listed inTable 6-1. Note that all of these encodings are 8-
bit (256 character) subsets of Unicode.

Table 6-1. Common 8-bit character encodings

Encoding Description

ISO 8859-1 (a.k.a. Latin-1) Latin characters used in most Western languages (includes ASCII)

ISO 8859-5 Cyrillic
ISO 8859-6 Arabic
ISO 8859-7 Greek
ISO 8859-8 Hebrew
1S0O-2022-JP Japanese
SHIFT _JIS Japanese
EUC-JP Japanese

HTML 2.0 and 3.0 were based on the 8-bit Latin-1 (ISO 8859-1) character set. Even as HTML 2.0 wa:
being penned, the W3C was aware that 256 characters were not adeqgquate to exchange information
on a global scale, and it had its sights set on a super-character set called Unicode. Unfortunately,
Unicode wasn't ready for inclusion in an HTML Recommendation until Version 4.0 (1996). Without
further ado, Iit's time to talk Unicode.

6.1.1. Unicode (ISO/IEC 10646-1)

SGML-based markup languages are required to define adocument character set that serves as the
basis for interpreting characters. The document character set for HTML (4 and 4.01), XHTML, and
XML is the Universal Character Set (UCS) , which is a superset of all widely used standard character
sets in the world.

The USC is defined by both the Unicode and ISO/IEC 10646 standards. The code pointsn Unicode
and ISO/IEC 10646 are identical and the standards are developed in parallel. The difference is that
Unicode adds some rules about how characters should be used. It is also used as a reference for sucl
Issues as the bidirectional text algorithm for handling reading direction within text. The Unicode
Standard is defined by the Unicode Consortium (www.unicode.orq).

In common practice, and throughout this book, the Universal Character Set is
referred to simply as "Unicode."
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Because Unicode Is the document character set for all (X)HTML documents, numeric character
references in web documents will always be interpreted according to Unicode code points, regardless
of the document's declared encoding.

6.1.1.1. Unicode code points

Unicode was originally intended to be a 16-bit encoded character set, but it was soon recognized thai
65,536 code positions would not be enough, so it was extended to include more than a million
available code points (not all of them are assigned, of course) on supplementary planes.

The first 16 bits, or 65,536 positions, in Unicode are referred to as theBasic Multilingual Plane (BMP)
. The BMP includes most of the more common characters in use, such as character sets for Latin,
Greek, Cyrillic, Devangari, hirgana, katakana, Cherokee, and others, as well as mathematical and
other miscellaneous characters. Most ideographsare there, too, but due to their large numbers,
many have been moved to a Supplementary lIdeographic Plane.

Unicode was created with backward compatibility in mind. The first 256 code pointsn the BMP are
Identical to the Latin-1 character set, with the first 128 matching the established ASCII standard.

6.1.1.2. Unicode encodings

Many character sets have only one encoding method, such as the 1SO 8859 series. Unicode,
however, may be encoded a number of ways. So although the code points never change, they may
be represented by 1, 2, or 4 bytes. The encoding forms for Unicode are:

UTF-8

This I1s an expanding format that uses 1 byte for characters in the ASCII set, 2 bytes for
additional character ranges, and 3 bytes for the rest of the BMP. Supplementary planes use 4
bytes. UTF-8 is the recommended Unicode encodingfor web documents and other Internet
technologies.

UTF-16

Uses 2 bytes for BMP characters and 4 bytes for supplementary characters. UTF-16 is another
option for web documents.

UTF-32
Uses 4 bytes for all characters.

So while the code point for the percent sign is U+0025, it would be represented by the byte value 25
In UTF-8, 00 25 in UTF-16, and 00 00 00 25 by UTF-32. There are other things at work in the
encoding as well, but this gives you a feel for the difference in encoding forms.

downloaded from: lib.ommolkefab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

6.1.1.3. Choosing an encoding

The W3C recommends the UTF-8 encodingfor all (X)HTML and XML documents because it can
accommodate the greatest number of characters and is well supported by servers. It allows wide-
ranging languages to be mixed within a single document.

Not all web documents need to be encoded using UTF-8 however. If you are authoring a document ir
a language that uses a lot of non-ASCII characters, you may want to choose an encoding that
minimizes the need to numerically represent ("escape'") these special characters.

Bear in mind, however, that regardless of the encoding, all characters in the document will be
Interpreted relative to Unicode code points.

ol For more information on how character sets and character encodings should be

- . handled for web documents, see the W3C's Character Model for the World Wide
. 3+ Web 1.0 Recommendation at www.w3.org/TR/charmod/.

6.1.2. Specifying Character Encoding

The W3C encourages authors to specify the character encodingfor all web documents, even those
that use the default UTF-8 Unicode encoding, but it is particularly critical if an alternate encoding is
used. There are several ways to declare the character encoding for documents: in the HTTP header
delivered by the server, in the XML declaration (for XHTML and XML documents only), or in anet a
element in the head of the document. This section looks at each method and provides guidelines for
their use.

6.1.2.1. HTTP headers

When a server sends a document to a user agent (such as a browser), it also sends information
about the document in a portion of the document called theHTTP header. A typical HTTP header
looks like this:

HTTP/ 1. x 200 OK

Dat e: Mon, 14 Nov 2005 19:45: 33 GMI
Server: Apache/2.0.46 (Red Hat)
Accept - Ranges: bytes

Connection: cl ose

Transf er - Encodi ng: chunked
Content - Type: text/htm ; charset=UTF-8

Notice that one of the bits of information that the server sends along is theCont ent - Type of the
document using a MIME type label. For example, HTML documents are always delivered as type
text/htm . (The MIME types for XHTML documents aren't as straightforward, as discussed in the
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sidebar, "Serving XHTML.") The Cont ent - Type entry may also contain the character encoding of the
document using the char set parameter, as shown in the example.

The method for setting up a server with your preferred character encoding varies with different
server software, so it is best to consult the server administrator for assistance. For Apache servers,
the default character encoding may be set for all documents with the.html extension by adding this
line to the .htaccess file.

AddType '"text/htm ; charset=UTF-8" htmni

The advantages to setting character encodings in HTTP headers are that the information is easily
accessible to user agents and the header information has the highest priority in case of conflict. On
the downside, it is not always easy for authors to access the server settings, and it is possible for the
default server settings to be changed without the author's knowledge.

It Is also possible for the character encoding information to get separated from the document, which
IS why It Is recommended that the character encoding be provided within the document as well, as
described by the next two methods.

Serving XHTML

XHTML 1.0 documents may be served as either XMLor HTML documents. Although XML
IS the proper method, many authors choose to deliver XHTML 1.0 files with thet ext / ht ni
MIME type used for HTML documents for reasons of backward compatibility, lack of
browser support for XML files, and other problems with XHTML interpretation. When
XHTML documents are served in this manner, they may not be parsed as XML
documents.

XHTML 1.0 files may also be served as XML, and XHTML 1.1 files must always be served
as XML. XHTML documents served as XML may use the MIME types

application/ xhtm +xm , application/xm, ortext/xm . The W3C recommends that you
use application/ xht m +xm only.

Whether you serve an XHTML document as an HTML or XML file type changes the way
you specify the character encoding, as covered in the upcoming "Choosing the
declaration method" section.

6.1.2.2. XML declaration

XHTML (and other XML) documents often begin with an XML declaration beforethe DOCTYPE
declaration. The XML declaration is not required. The declaration may include the encoding of the
document, as shown in this example.
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<?xm version="1.0" encodi ng="UTF-8"?>
<IDOCCTYPE htm PUBLIC "-//WBC//DITD XHTM. 1.0 Strict//EN
"http://wwv. W3. org/ TR/ xht ml 1/ DTD/ xht m 1-strict.dtd">

The XML declaration may be provided even for XHTML documents served astext/ htnl .

Because the default encoding for all XML documents is UTF-8 or UTF-16, encoding information in the
XML declaration is not required for these encodings, and thus can be omitted as a space-saving
optimization.

In addition, although it is technically correct to include the XML declaration in such documents,
Appendix C of the XHTML 1.0 specification, "HTML Compatibility Guidelines," recommends avoiding it
and many authors choose to omit it because of browser-support issues. For example, when Internet
Explorer 6 for Windows detects a line of text before the DOCTYPE declaration, it converts to Quirks
Mode (see Chapter 9 for details), which can have a damaging effect on how the documents styles are
rendered. (This is reportedly fixed in IE 7.) It is required only If your document uses an encoding
other than UTF-8 or UTF-16 and if the encoding has not been set on the server.

6.1.2.3. The meta element

For HTML documents as well as XHTML documents served ast ext/ ht nl , the encoding should always
be specified using anet a element in the head of the document. The htt p- equi v attribute passes
Information along to the user agent as though it appeared in the HTTP header. Again, the encoding is
provided with the char set value as shown here:

<head>
<neta http-equiv="content-type" content="text/htm ; charset=utf-8" />
<title>Docunent Title</title>

</ head>

Although the net a element declaring the content type is not a required element in the HTML and
XHTML DTDs, it is strongly recommended for the purpose of clearly identifying the character encodin:
and keeping that information with the document. This is particularly helpful for common text editors
(such as BBEdit), which use the net a element to identify the character encoding of the document
when opening the document for editing. With this method, all character encodings must be explicitly
specified, including UTF-8 and UTF-16.

6.1.2.4. Choosing the declaration method

The declaration method you use depends on the type of document you are authoring and its encodin
method.

downloaded from: lib.ommolkefab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

HTML documents

The encoding should be specified on the server and again in the document with anet a element.

This makes sure the encoding is easily accessible and stays with the document should it be
saved for later use.

XHTML 1.0 documents served as HTML

The encoding should be specified on the server and again in the document with anet a element.
If the encoding is something other than UTF-8 or UTF-16, and the document is likely to be
parsed as XML (not just HTML), then also include the encoding in an XML header. Be aware
that the inclusion of the XML declaration may cause rendering problems for some browsers.

XHTML (1.0 and 1.1) documents served as XML

The encoding should be specified on the server and by using the encoding attribute in the XML

declaration. Although not strictly required for UTF-8 and UTF-16 encodings, it doesn't hurt to
Include it anyway.

This strategy for declaring character encodings is outlined in a tutorial on the
W3C's Internationalization site (www.w3.org/International/tutorials/tutorial-
char-enc/). For another approach, see the article "WaSP Asks the W3C:
Specifying Character Encoding” on the Web Standards Project site
(webstandards.org/learn/askw3c/dec2002.html).
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